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T H E  G A N G E S  C A N A L .  

A P P E N D I X  

N O R T H E R N ,  on F I R S T  DIVISION. 

THIS division, whilst the works were in progress of construction, included tlie first twenty-four miles of the 
canal, and comprehended the whole of the works neccssary for the passage of the canal through tlie khadir 
of the Ganges on to tlie high land of the Doab. From the magnitude of many of these worlts, and tlie 
i~npossibility that a sufficient number of bricks for them could be manufactured b y  the methods ordinarily 
in use in  India, an account of our  operations in this respect will be peculiarly interesting, and be tlle 
means of placing on record data, which will, perhaps, be valuable to the conductors of future undertakings 
of an estensive nature. 

T h e  fol lowi~~g abstract gives in one ~ i e m  tlie several works constructed, and the grand total cubic 
content of masonry for which material had to be provided ; the figures in this abstract are  derived partly 
from the bills submitted by  the executive engineers, and partly fi-om the estimates where bills have not been 
submitted :- 

Cubic Content in  Feet. . . . . . .  Regulating works, ghats, revetments, &c., at the head of tlic Canal ... 520,101 
Bridges at ICi~nliliul, Jowallapoor, Pceran I<ullceur, and Guneshpoor ... ... 567,540 
Falls at Bahadoornbad, Nos. 2 and 3, and Assoff'uuggur, No. 5 . . . . . .  ... 1,275,153 
Locks at 1, 11 j, for navigation ... 285,061 
Superpassages at tlic Ranipoor and Puttri Torrents, inclnding the Nos. 1 and 4 Falls, 

Locks, &r., connected with thcm . . . . . . . . . . . .  ... . . . . . . .  3,250,237 
Dhunowri works for the passige of thc Rut~noo Torrcnt, including thc cross and 

regulating bridges . . . . . . . . .  . . . . . .  ... ... . . . . . .  1,421,668 
Soleni Aqueduct Works, including the terminal bridges at nlahewur and Roorkcc ... 10,992,iitl 
Mills at Hurdwar, Icunkhul, and Bahadoornbad ... ... ... . . . . . .  301,443 
Outlet at Kunkliul; inlcts at tlie Lounda Lcni Walla, Kunkllnl, Jowallapoc~r, Sclim- 

poor, and l3adshahpoor . . . . . . . . . . . .  ... ... . . . . . .  173,934 
0.. ... Workshops and model rooms . . . . . .  ... . . . . . . . . .  953,625 

Buildings fvr the accom~nodation of establishnlcnts, ofiecs, kc. . . . . . . . . .  125,000 
-- 

Grand Total Masonry . . . . . . . . . . . . . . . . . .  19,8GG1540 

From a fiirther abstract,, it is found that of this Inass of masoliry, the following quantity is conlposed of 
brick :- 

Pukkn brick, eolid mnsonry; pukka brick, in casing ICunkur Beton, and bonds to 
boulder nnd slag masonry . . . . . . . . . . . . . . . . . . . . . . . .  17,148,i 14 

Peela brick nia~or~ry ... . . . . . . . . . . . .  . . . . . . . . . . . .  512,375 

And if we add to tllrse the pukka and pcela brick masonry col~tained in the Civil E n g i ~ ~ e e r s '  College 
buildings, the tullseel lcutclieri, tlic station churcli, bazaars, road bridges, and the private dwellings of the 
subordinates attached to thc division; for the whole of ~.11ich bricks were supplied from tlie Gover~l lncl~t  
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2 THE GANGES CANAL. [APPENDIX A. 

inanufactorics ; we obt.ain an approximation to the total quantity of masonry for which the brick inanufac- 
tories had to fulnish bricks. 

I Peela Brick Maaonry. Pukka Brick Alasonry. I 

Totals . . . . . . . . . . . .  I 1,561,575 17,643,155 
I 

In Ganges Canal Wol-ks . . . . . . . . .  ... . . . . . .  
I n  Civil Engineers' College Buildings, Church, Bazaars, &c. ... 
In Private Dwellings . . . . . . . . .  . . . . . . . . .  

And this is, moreover, independent of an immense quantity of broken brick which was used in ballastillg 
the lines of r a i l ~ r a ~ ,  forming roads, kc. kc. the content of which cannot be estimated. 

Fro111 the condensed abstract at the end of this paper, it mill be seen that the actltd number of bricks 
manufiictured for the construction of the masonry above exhibited has been- 

. . . . . . . . . . . .  Puklta bricks of all sizcs 18,07,79,542 
Pcela do. do. . . . . . . . . .  ... 3,07,44,988 

C~lbic Feet. 
542,375 
629,200 
390,000 

Grand total number of bricks ... 21,15,&4,530 

- 
Cubic Feet. 
17,148,714 

419,441 
7.5,OOO 

Work in brick-making mas commenced in this division in January, 1842, linder the management of 
Mr. Thomas Wright, an uncovenanted assistant in the canal department. Our object a t  that period was to 
establisl~ as many kilns as possible at every available village in the vicinity of the line to be taken up for the 
canal, and these kilns were to be of the ordinary pattern of " Pwawa" (vide plan, sheet No. I), in constant 
use with the natives of India. For  the working season of 184142,  Mr. MTright reported that lle had 
obtained contractors for the manufacture of bricks to the estent of 54 lalchs; and had commenced on a 
small scale a fern kilns, independently of contractors, the principal portion of tlie fuel used in which, mas 
wood obtained from tlie neighbouring jungles. On the 1st blarch, 1843, the executive control of the 
division was assumed by Lieut. R. Strachey, of the R e n g ~ l  Engineers; and at an early period hc reported, 
that for the seas011 of 184243,  fifty-three kilns werc in progress of burning under contractors. For the 
season of 1843-44, contracts were made for 133) lakhs ; and for the season of 184445,  the contracts in 
esistence amounted to 145 lakhs. Fo r  the season of 184142,  Mr. Wrigllt's contract-rates mere 350 rupees 
for pukka bricks, 12 x 6 x 2 ; and 200 rupees for peela bricks of the same dimensions. Lieut. Stmchey, 
considering tliat a thickness of 2 inches was too little for the length of the brick, made a11 liis contracts for 
24 inch at 435 rapees per lnkh for pukka, and 250 rupees for pecla bricks, only such peela bricks being paid 
for at this rate as wcre taken for usc on the works. 

Dnring the Inst-mentioned working season (1844-45), Lieut. Strachey pcrceived that the total out-turn 
of pukka bricks had been quite incommensnrate wit11 the advances of money tliat hnd bcen made, and hc 
cletcrmined not to enter into further contracts until the account* of tllc esisting contractors had been cleared 
off; this, howeyer, as will be seen hereafter, was never accomplished. At the lattcr end of 1845, 
Lieut. Strachey mas called away on Ecld service with the army of thc Sutlej ; 'and on his return, the state 
of his health obliged liim to proceed to the hills on mcdical ccrtificatc; liis placc being filled hy 
Licnt. Henry Yule, of the Bcngal F ,n g' ~neers. 

The  final results of Mr. Wright's and Lieut. Strachey's operations, from Jannary, 1842, to June, 1846, 
in brick-making, were as follow :- 

Ill. A. r. 
Advances made to contractors . . . . . . . . .  . . . . . .  79,C;GG 13 1 
Expended on dcpartmcnt kilna . . . . . . . . .  ... ... 1,869 1.7 c i  
Carting to works (portion of mn~infacturcd bricks only) ... 5,343 6 9 
Stacking . . . . . . . . . . . . . . . . . . . . . . . .  761 G 8 
Establishment md sundries . . . . . . . . . . . .  ... 2,937 1 2  11 

Total amount of Expenditure . . . . . . . . .  90,579 4 11 
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T'he return i n  bricks for the above expenditure was :- 
Description. . . . . . . . . .  Pukka bricks carted to works 

... ,, at kilns . . . . . . . . .  
. . . . . .  Total pukka bricks 

Peela bricks used in morks, or sold (both dimensions) 
,, at kilns 11 

. . . . . .  Total peela bricks 

2 Inch. 24 Inch. 
22,76,250 S,29,921 
8,00,000 64,00,000 

30,76,250 72,29,921 
... ... ... 13,78,235 

. . . . . .  ... 37,50,000 

. . . . . .  ... 51,28,235 

Grand total of all sorts, 154,34,406, and the actual cost of the bricks mas, therefore- 
us. . . . . . . . . . . . .  Pukka bricks, 12 x G x 2, at the kilns 560 pcr lakh. 

... . . . . . . . . .  11  ,, works 710 ,, . . . . . . . . .  ... 11 12 x ' b  x 2 ,, kilns 775 ,, . . . . . .  ... ... 1 )  11 ,, works 1,000 ,, . . . . . . . . . . . . . . .  Peela bricks, average . . . . . .  236 ,, 
which, for pukka bricks, is considerably in  exccss of the rates a t  which contracts had been cntered into. 
The  department kilns upon which Co.2 rupees 1869-13-6 had been expended, were entire failures, and 
this being known to Lieut. Stracliey a3 soon as he joined, he  discontinued the  experiment. Setting this 
amount aside, and confining ourselves to the contractor's accounts, we find that- 

. . . . . . . . . . . .  The advances to contractors mere 
Value of hriclrs at the contract rates:- 

... 30,76,250 pukka, 12 x 6 x 2, at 350 rs. per lakh 

... 11,92,295 peela, 11 ,12001,  11 

72,29,921 pukka, 12 x G x 23 ,, 435 ,, ,, ... 
39,35,940 peela, 17 1 , 2 5 0 , ~  ,, ... 

Real ~ a l u c  of bricks . . . . . . . . .  
. . . . . . . . . . . .  Loss by contractors 

RS. A. . RS. A. P. ... 79,666 13  1 

With one exception, thc contractors against whom balances existed, werc men of straw; every effort 
mas made to get them to f ~ ~ l f i l  thcir engagements, or to rcfiind, but d l  failed: and it  was determined b y  
Major Baker, the director at that time, that legal proceedings instituted against them, could lead to no other 
result t h a l  the addition of n large amount for law expenses to the heavy losses 1rlic11 had already bcen 
sustained. 

The failures on the part of most of the contractors were undoubtedly due to the following causes :- 
1st. T h c  i~npracticability of obtaining from the villages situated within the smnll circle to which o u r  

operations wcrc ncccssarily confinctl, a sufficient quantity of tlie requisite fuel, with whicli to burn thc large 
number of bricks mouldcd. 

2nd. T o  neglect on thc part of the contractors, and thcir habit of stinting tlic kilns in  fuel unless con- 
stantly watchcd. 

3rd. T o  t,hc want of intclligcut European supervision: for a long time Lieut. Strachey had no over- 
seers, and when he did get them they werc unacquainted with tlie work. 

1846 nnd 1846-47.-From June, 1846, to tlie cnd of the worlcing season of 1846-47, the brick-maki~lg 
operations mrrc carried on under the supcrintendcnce of Lieut. Yulc. T h e  littlc success that attended 
Lieut. Strachey's nrmngc~ncnts for contract bricks rcnclcrcd it  inlperativcly necessary that we should depcnd 
for our chicf s ~ ~ p p l y  of this matcrial on our own Icilns, burned wit11 wood fuel. The  Inensures adopted for 
this purpose, ant1 tlic progress made during tliis pcriod, are thus described by  Major Baker, in  his final 
report on thc Ganges Canal Works, dated 11th J a n u a g ,  1848 :- 

" A small commencc~ue~~t  of tho armngements for this purpose was mado in 1846, after the closc of the  
Sutlej csnlpaign, but it  was then too late in thc season to obtain any satisfactory results. In  the cold weather 

D 2 
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of 184647, a nlimber of new kilns mere built, both at Roorkee and Muhewur, and considerable quantities 
of firewood were cut in the forests and carted to the works. During the early part of the season many 
circll~nstnnces combined to render the result of these operations very unsatisfactory. Great pains had been 
t.&en to ascertain the lnetl~od of burning bricks with wood, as practised a t  Umballa and elsewhere ; but our 
people did not at first get into the way of loading tlie kilns properly; and this, combined mith a long duration 
of unf;tvonrable weather, and tlic greenness of the firewood, rendered the operations of the cold weather 
alnlost entirely unprofitable. A t  the commencement of the hot season, however, a change for the better 
became apparent : two new descriptions of kiln were tried with better success, and before the settin'g in of 
the rains we had tlirnecl out about 38 lalihs of serviceable bricks from the English kilns." 

The first description of English kiln tried at Roorkee was that used with considerable success by Major 
Napicr at U~nballa:  it  failetl, however, with us, and this may be attributed to three causes- 

1st. Using dhfik wood instead of bubool, or other hard woods. 
2nd. Using kooid instead of the light chupper grass, employed at Umballa to equalize the surface of 

the layers of wood. 
3rd. Ignorance of the propcr management of the fire by  means of the flues and the surflace covering 

of ashes. 
The second method attempted mas t l ~ a t  described in the sixth pait (vol. iii.) of Weale's Qua?.terl!j Papers 

on Ciril Engineering as that practised in Holland. I t  entirely failed ; the consumption of wood was greater 
t l ~ m  in the first experiment, and thc result more unsatisfactory. 

The third experiment was made mith a flame kiln, such as is used in England with faggots; a few good 
11ricks were obtained by this methocl, but not in a proportion that would warrant a second trial. 

The fourth method mas introdnccd by a pilgrim passing through Roorkee, who offered to take service 
as a brickmaker. Elis plan was somcwhnt similar to Major Napier's, and he understood its management; 
the produce of his kilns mere comparatively good. 

Tlie fiftli method was taught us by men obtained from Benares; it  was less certain t l~an the foui*th 
nietl~od, and more dependent on the quality of the wootl, but the bricks were less broken and of better quality. 

A morc detailed account of tlie manner of working the kilns above alluded to will be given when 
ah. Finn's operations are under discussion. 

Sistccn kilns of tlie above pattcrns, as nlao the small flame ltiln, were built by Lieut. Yule, and he 
established three Hindustani kilns, under tlie supervision of Government servants. The first fifteen fillings 
of the English kilns turned out unmitigated failures, tlie whole of the bricks being peela. The whole 
lillmber of kutcha bricks mo~dded was 671 lakhs; of wliich there were- 

Loaded in English kilns . . . . . . . . .  ... ... 43 . 8 laklis. 
,, flame kilns . . . . . .  . . . . . . . . . . . .  1.5 ,, 
,, Hindustani kilns . . . . . . . . .  . . . . . .  4.5 ,, 

Expended in building kilns . . . . . . . . . . . .  ... 9.0 ,, 
Waste by rain, kc. . . . . . .  ... . . . . . .  ... 2.7 ,, - 

Total lakhe . . . . . . . . .  ... 6 7 . 5  

And the total out-turn from them w a e P u k k a  bricks, 38 lakhs; peela ditto, 11 lakhs ; janior, about 50,000 
cubic feet. The  cost of these, including construction of kilns, clearance of ground, opening out of roads, 
and nll the implements requisite in this sort of work, was Co.5 rupees 65,638-7-94, which gives tlie follolving - 

rates for the nlanufactured material :- 
RR. 

Pukka brick#, 12 x G x 24, at worka . . . . . . . . .  1544 perlakh. 
... . . . . . .  Peels ,, 1 7  1, 450 ,, ... ... ... 9 9 7, , 7 o t  kilns 250 ,, 

The cost of turning out moulded nnd dried bricks was npproximntely 7,559 Co.5 nipeea, and consequently 
the cost of kutcha bricka was 112 Co.'s rr~pcea per Iakb. Besides the 49.8 lakha ~ h o w n  a1)ove to have been 
placed in the English kilns, there were 13.6 lakhs of peela bricks reburned in these kilns, making a total of 
63.4 lakhs, from which were derived only 31 lakhs of pukka bricks, or less than o~~e-half  of the wllolc 
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T h c  rcsults of the Ilindustani liilns were good, bcing 34 laklis of pulikn bricks out of t11c 44 lakhs 
into liiln ; and liad it  been possible to burn thcm cntirely wit11 littcr and oopla, instcad of the more 

espcnsive article of wood, ~ l i i c l i  had to be put  in to malie up  the deficiency, they mould have been cl~eal-, 
bricks. 

.ec upon as  T h e  operations during t l ~ e  season of 1846-4i, c n l ~ i e d  on uudcr Lieut. Yulc, should be 1001- 1 
the commencement of a scrics of cspcrinients, the cost of ~ v h i c l ~ ,  though great in itsclf, nras comparatively 
small with regard to the future cspenditure; and in closing the sulnlnary of progress up to this period, i t  is 
but tlie just due of the officers who had bcen cngaged on tlle ~vorlrs that I should rcpcat the concluding 
rcnlarks contained i n  Major Balier'a report, ~ v h e n  making oycr to me the directorship of the canal i n  Jannary, 
1848, viz.:-" T h e  esccutive officers have had to straggle with many difficulties, thc conqnest of which, 
tliougli i t  has smoothed the path of their successors, has doubtless enhanced tlie cost of tlicir o\vn work ; and 
it  is important to bear this in mind, and to be cautious in drawing unfavourablc comparisons betwccn the 
cost of past and future work, and in attributing to the superior care mnd mnnagcment of future esecutives 
an im~roverncnt in  economy wllicl~ may be chiefly due to the resnlts of their predecessors' labours. T h e  
power requisite to maintain tlic regular and equable motion of a vaht machine, is no measure of the force 
rcquired to set it  going." 

184748.-Tlic commenccn~ent of t l ~ c  working season of 1847-48 formed an entirely new era in the 
works on the Gangcs Canal. T h e  Government l~acl by this time been ~novcd  to sanction their ~ i g o r o u s  
prosecution, and all the formcr rcstrictions as to the amount to be cspcnded annually mcre taken off. T h c  
works alone in this divisio~i were considered a ~ n p l y  sufficicnt for the supervision of the executive engineer; 
n ~ l d  a scparatc officer was appointed for tlic manufacture and s l~pply of material. RIr. F inn  entered upon 
the latter duties in October, 1847. 

There wcre several evils that existed in the arrange~nents made by  Lieut. Yulc with regard to the 
rclativc situations of thc moulding grounds, tughars, and kilns ; but as ~ ~ o r l r  had con~menred actively under 
tlle executive engineer, and thc call for bricks was vcry urgent, there was not tinic, in t l ~ c  first instance, to 
rcctify them; RIr. Finn, tl~crcfore, bcpn with t l ~ c  fields and kilns as left by  Lient. Yule, and made the 
improvcnients so much needed gradually: before tlic close of the season, Lieut. Ynle's kilns were almost 
entirely superscclcd by ncw ones, built rnorc sitbstnntially, antl situated in closer prosimity to tlic drying 
grounds. Tllc operations wcrc conducted wit11 variable snccesy, and always a t  n heavy espcnsc. Never- 
thclcss, the turn-ont of pukka briclts wns liigl~ly satisf;~ctory, as con11)nred wit11 the rcsults of formcr years, 
:lnd a n~etliod of burning \\,as hit upon wl~icll scemetl to promise well for the ensuing season. Two 
Hindustani kilns were established on tlic Roorkee ficlds under the supervision of the G o v e r n ~ n c ~ ~ t  establish- 
~ncnt ,  antl were \cry sncccssfully workcd; and several other lrilns of this description wcre set in progress 
citllcr by contract, or by hired 1:lbour supcrviscd by Government servants, a t  villages mithin a reasonable 
distancc from tlic works, wllerc t l ~ e  ap1)ropriatc fuel was obtainable. 

The  diffcrcnt systclns 1111rsued by  Rfr. Finn nlay be describcd tlius; tllc description bcing a precis of 
that officcr's reports. 

F I R S T ,  on PI1,GRIRI MODE,  citlc " Plan and Scctions" (Sheet, No. 2). 

Tllis morlc t:llrcq its nnlilc fi.oln the pilgrim rcfcrrcd to in thc account or Licut. Yulc's operations. T h e  
floor of' this Iiiln is I~oIIo\ved out to a dcptli of 1' G" in the centre, wit11 side slolres up to the level 
of the mouth of the flrlca; the flurs arc at  2 fcet i~~tcrvals ,  2 fcet in width, 2 feet in  hcigl~t, and arc carrier1 
5 fvct inwnrtls from cvcry side of tllc kiln ; nt that distance they cease, and the wholc interior is packed wit11 
wootl to the top lcvel of' thc flucs ; two courscs of Iu-icks arc tlicn lait1 on edge, and over that the wood and 
bricks in nlternatc Iaycrs. TIIC rcsuIts of thc IiiIns filled on tliis system wcre nncertnin ; tlic nveragc return 
was 54 per rcnt. of 1)ulik:~ on thc kutclln bricLs l)iled, but tlle grcatcr nlunbcr of the fi)rmer were broken ; 

bottotn Injcr, and the bricks in a s p c e  of 5 fbet all round the \\-all.; of' tllc kiln, were a l ~ r a y s  peela, and 
jxnior \\-as in~nr iab ly  found in tllc cel~trc. Great tlnmngc \\-as done to t11c ~val ls  of' tllc kiln by the heavy 
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pressure of the bricks .against them in sinking as tlie wood was consumed. After trials, this system was 
abandoned, as there appeared little hope of success. 

The quantity of firewood used per lakh of bricks was 3,300 mauucls. 

SECOND, OR BENARES MODE, vide '' Plan and Section " (Sheet, No. 3). 

The floor of the kiln is first levelled oE, and tlie bricks are then packed in tiers of arched flues 
throughout the kiln ; the flues are all 3 feet wide a t  bottom, the piers are 1 foot, or one brick only, in width, 
and fbur bricks high, from wlience the arched is comn~enced and closed with tlie tenth tier, making the flues 
5 feet high. When the lower tier of flues is completed, a second tier is built thereupon, crossing it trans- 
versely; on the second is built a third tier, which completes the kiln. The  wood is carefully packed illto 
each flue as it is constructecl, and all interstices filled in with chips. The  average result of kilns so filled was 
55 per cent. of pukka on the kutcha bricks piled. The bricks of the lower tier flues, and many in the 
sholilders of the arches, turned out peela, whilst in the centre of tlie kiln large quantities of janior were 
found, owing, p r t l y  to the want of proper distribution of the wood, and partly to the breaking in of the 
flues, which drawing tlie fire to pal-ticular parts caused vitrefaction. 

Tlie qiiaiitity of firewood used per lakll of bricks was 3,200 maunds. 

T H I R D  SYSTEM, eirlc Plan and Sectioii " (Sheet, No. 4). 

Tliis was an endeavour made to improve up011 the Benares mode. Tlie lower part of the kiln was 
packed with a tier of flncs similar to the Benares metliod, and completed with alternate layers of wood and 
bricks, the lower layer being always less than the upper one in depth or thickness. In  some of the kilns 2 feet 
of mood and a layer of five bricks in depth was placed immediately over the flues ; in otllers, 2 feet of wood 
and four bricks were tried, and over this, to form the second layer, 2 feet of wood and five, six, and even 
seven bricks in depth were placed. Tlie average result of this mode was 55 per cent. of pukka bricks. The 
lower portions and sides of the kiln were bad, turning out peela and much broken bricks; the lower centre 
produced janior, wllilst the iipper centre and the entire upper layer were very good. Damage n7as done to 
the walls of the kiln in tlie samc wag as to those of the Pilgrim" kilns. 

The quantity of wood used per lakh of bricks vraa 3,300 maunds. 

FOURTH,  OR " SIND F L A M E  KILN," vide " Plan," &c. (Sheet, No. 5). 

An experimental kiln on this plan was built, its interior dimensions being 20' x 12', and it was sunk 
3 feet into the ground; tlie estcrior walls mere raised 3 feet high by 1' 9''; the two side walls were 
perforated by three arched flues, each 3 feet wide, 2 fcct high, and the centres of each arch were 5 feet 
apart; these flues \rere carried across tl~rougli lines of longitudinal walls built in the interior of the kiln, 
each wall being 3 fect high, 1' 6" wide, and about 6 incl~es apart; it  was completed by raising the 
esterior walls to a lieiglit of 8 fect, the additional 5 feet being only 1' 6" wide, wliicli left a shouldel; 
3 inches in breadth, or1 n level with the longitudinal ~valls for the bricks of the lower line to reat on. The 
kiln was filled by laying the bricks 011 edge on the top of tlie interior \valls, tlie flues having bcen first pricked 
with wood; the firnt four layers were placed openly, the bricks of the lowest one about 2 imclies, and those 
of the fourth abont 1 inch asunder; thc remaining six layer8 required to cornpletc the kiln were packed 
closely. The kiln contained 7,ROO bricks, and was loaded three time*, with the following results : 1st result, 
56 per cent. ; 2nd, 71 per rent. ; 3rd, 38 pcr ccnt. (with large well bricks 3 inches thiclr). 011 each occasion 
it was fired vigorously for 60  hours ; \~ l len  the fire reached the second lino of briclis from the top, the kiln 
wiu covered in hy a In)-cr of nqhcs 3 or 4 inchcs thick. 

The quantity of wool1 used to each kiln was 350 maunds, or about 4,500 inaunds to each lakh of 
kntcha bricks. 

The advantages in tlicqc liilns mere, t l~a t  tlicy were more readily pnclced than the larger kilns ; and the 
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Inrge proportion of whole bricks obtained from them. T h e  disadvailtages were, the great expenditure of 
wood, and the injuries sustained by the arches .of the interior longitudinal walls b y  every firing. 

Encouraged by  the favourable results of the above described small kilns, Mr. F i n n  tried others on a 
larger scale, and with the view to economizi~lg tlie expenditure of wood; and following out the plan of a 
Siud kiln, with which he  had been provided, the centres of tlie arches or flues mere extended from 5 to 8 
feet apart, and the interior width of tlle kiln mas made 11 instcad of 12 feet. T h e  same process of filling 
and firing as had been practised in the smal! kilns wcre adopted in these, but  the results were unfavourable ; 
the out-turn being notlling but  second class and pcela bricks; this plan mas, therefore, abandoned. T h e  
di~nensions of the largest Sintl Iii111 were 150 x 14 x 8. 

F I F T H ,  on " ROORICEE F L A M E  ICILN," rirle Plan, kc. (Sliect, No. 6). 

I t  being supposed that the last described kill1 failed on account of the flues being being so far apart, 
and tlie advantages of burning by  flame being evident, Mr. Finn dctcrmined to t ry a nmodification of 
the Sind pattern. F o r  this purpose he removed tlie interior longitudinal walls frorn the large kiln above- 
mentioned, and increased t l ~ c  height of t l ~ e  interior walls b y  2 feet, making the kiln 150 x 14 x 10. I t s  
floor was levelled off and a ticr of archcd flues 3 feet wide and 54 feet high was formed from side to side; 
on the top of these flues eight rows of bricks on edge were pilcd, thc four under laycrs being rather open, 
the upper layers closc. Every other flue only had an arch, small holes being left in the piers for the fire to  
communicate; each of the open flues were divided by  a cross wall 1 foot thick, to preveilt the wind 
blowing the fire through the bottom of the kiln. 

The a\-erage result from six Irilns, burned during thc season, was i O  per cent., and the espenditurc of 
wood was about 4,400 niaunds to each lakh of liutcha bricks. 

SIXTH, on " LOODIrZNA SYSTEBI," ride Plan, kc.  (Sheet, NO. 7). 

J~ltroduccd by  a native, who professed to llave gaincrl grcat cxpcrience in  brick-burning under a 
European soltlier a t  Loodiann. His  systein diffcrcd from that of the Denarcs one, in Ilaving two briclis in 
the picrs of the flues instead of one, and in Ilal-ing one f l ~ ~ c  opcn nnd tlirer. closed, instcad of firing from the 
~vliole. T h c  two kilns filled hy this man were grcat f;~ilurcs, and 11is system was a t  once abandoned. 

S E V E N T H ,  on rr R O O R R E E  NEW SYSTEM," ride Plans, kc .  (Sheet, No. 0). 

Tlle kilns previously tlcscribcd I~aving bccn fillecl time after time without any m:~rlicd i~nprovement i n  
tlrc out-turn of pukka bricks, it became uecessary to find out x mode Ly wl~icll better and more regular 
results would be cilsurcd. T l ~ e  Uenares systcm \!-as, t l ~ e r c f o r ~ ,  motlified in the following manner :- 

Instead of onc li~iiforrn wicltl~ and heipllt of fluc, t l ~ c  " ltoorltec ncw system " k i l l ~ ~  had tllcnl of various 
sizcs, according as cxpcbricnce had taught that they lrerc rcquircd. Thrls, in the lower part of the kiln, where 
1)ccIa bricks prevailed in t l ~ c  Deilares, the new systein had flucs 3 fect wide and 6 fket GI' high; tlie W C ~  

ro~ni~rcncing on t l ~ c  sixth instcnd of on thc fourtll l)rick, which gnvc space for a considerable quantity more 
fi~cl. 111 tllc cciitrt~ of tllc scco~id ticr ~ 1 1 t . r ~  jnuior forilictl, tho flucs were rcducccl to 13 foot in wiclth, and 
on c:lcll siclcx of tlicse were 1)lacctl two 2 feet flucs, tllc ticr I,eing completctl wit11 24 and 3 fcet flucs towards 
tllc hi(lt>s and cildq of tllc kiln, wllere in tlle 13cilnrcs systcin l)ccla bricks were found; the arches of the 
srco~ld ticr of flucs coin~ncncc~l oil t l ~ e  fifth brick througl~out, and were ten bricks or 5 fect in height. I n  
the tllird ticr, onc-and-linlf fll~cs wcrc made a t  each enrl of tllc kiln, 3 fcet, and all the rest were 24 feet 
wid? ; tlie arcl~cq cornnlcncin,rr on tllc same h ick ,  ant1 bcing of the same height as in the second tier. 
Tllr flues of cacl~ ticr wcsrc cliviclrd 1)y cross wnllq into cells of about 10 fcct in lcngtl~, and this was forliid 
to 1)e a great i~nl)rove~nciit, by increasing tllc numbcr of bricks in the kiln, and, consequently, decreasing 
th r  quantity of fucl ; nncl by regulating, in some mcnsril.c, tllc currelit of wind and air through the kiln. 

Tllc superiority of kilns, fillcd in the inanner just described, was soon nppnrcnt. A coinparison between 
vigllt English kilns-filled on prcrious l,lans, and eight of the samc size filled in the new way, gave, for tho 
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former, nil nverage return from each kill1 of 35,737 whole pukka bricks, or 55.4 per cent. ; whilst the latter 
gave 61,140 whole pukka bricks, and an average per-centage of 66.3, showing m increase of 11 per cent. 
of pukka bricks, with the vcry grcat advantage of nearly twice the number of whole ones. This method 
was, therefore, continued throughout the remainder of the season, and the best kiln yielded a per-centage 
of 84.6 of p k k a  bricks on the kutcha ones piled into kiln. The quantity of wood used in these kilns 
was about 3,000 maunds per lakh of kutcha bricks. 

In  all the English kilns filled by  Mr. Finn two layers of broken bricks were laid flat on the top, and 
over these, kiln ash was deposited in ridges a t  first, and spread out when the fire made its appearance at 
the top of the kiln, the layer of ashes being froin 9 to 12 inches in depth. I11 firing, the flues were 
replenislicd wit11 wood for from thirty-six to forty-eight linurs aftcr lighting, or until thc fire had laid good 
hold of the kiln. Various methods of firing were tried, soine with every other flue closed ; some with one 
open and two closed; and others with one open and three closed flues. The system of one open and two 
closed appeared to act the best, as the fire passed more equally t l~ roug l~  the kiln than in tlle others. Two 
flues were attended antl fired by one leldar, and tlie liilns were matched day and night for a week after 
firing, and all the chasms and sinkings filled up with janior. 

The wood with which these kilns were fired \\.as dhhk, peepul, burgllut, saul, ctc., but the most part 
mas dhBk derived fiom the klieree forests; it mas cut by servant beldars, ancl carted in bp contractors at 
n ratc of 9 rnpees per 100 niaunds. 800 carts wcre constantly employed on this work alonc during the 
season uncler review. 

The two Government Hindustani kilns yieldecl a return of 83.4 per cent., which \\-as an excellent 
result; but tlie bricks were dear, for this system of burning, owing to the scarcity of the description of file1 
(khak and koora) rcquiretl, sonic of whicli had to be carted in from villagcs distant about six miles, and t l~c  
carriage of fuel alone for thc first kiln cost the sum of 643 ropees. Oopla, wliicli on the Jumnn canals was 
obtained at 2 rupees, cost at Roorkee rs. 6-8-0 per 100 niaunds. 

The Hindustani kilns estallisl~ccl in neigl~bonriiig villages were also successfiil, I~ariiig contributed to 
tlie gmn~l  totd out-turn for the season 26,50,260 pukka briclts. 

In thc early part of this season the kutcha bricks wcre mo~ilclecl upon tlie barc grountl, antl wc1.c of 
vcry bad shape, leading not only to f:~ilurcs in burning by the inc-olnpact way in wl~ich t l~cy ~ i l e d  into Itiln, 
which admitting passagcs for air, flame and heat, caused the fire to be rapiclly cspci~dcd ~ ~ i t h o u t  tloing its 
proper duty;  but also to cstra cxpcnsc in the masonry built frorn them, by the amount of cl~ipping ant1 
drmsing which they required before being laid in the \vorl;. To remctly this, l)lilika tcrraccs, or lilasonry 
platforms with cveu surfaces, wcre introduced on a11 tllc bricktieldr upon wliicll tlic bricks wvrc moulded, 
and in a short time our bricks were cqunl to tlic best table-moulded bricks that could be t~irlied out. UP 
to the 31st July, holvevcr, the cost of the ku tc l~ :~  brickr was vcry 11i~l1, haying becn 144 Ch's  rnpccs 1)cr 
lakh. Thc detail of this expeiicliturc is introducetl hcre, in order that c.omparison may be made with similar 
detail for future ycars, wheli the improvements made in t l ~ c  relativc situations of t l ~ c  tugllar8 and moulding 
terrnces had reduced t l ~ c  price of kutchn bricks to n fair average rate. 

1 brick mouldcr, at 7 rupees per n~orlt l~ ... . . . . . . . . .  . . . . . . . . .  
3 beldars, excavating and carrying carth to tllc tughnrs, a di3t:lnce of ubout 300 feet,, 

... ... at 4 rupee8 per month . . . . . .  . . . . . .  ... ... 
... ... 1 heldar, breaking clods nnd rollgh trmperir~g t l ~ e  mc~uld ... ... 

3 beldara, mixing and carrying the cl:~y to thc mouldcr, at 4 rupees per rnontl~ ... 
1-6th of a bildar for ashes and water, at 4 ropccs per montl~ ... . . . . . . . . .  

... 1-4th of a br~llock drawing water, say ... ... ... ... ... ... 

... ... ... . . . . . .  ... . . . . . .  ... Establishment ... 
Sundries.-Expense o r  bamhoo handbarrows, I~:rndics, and I~oonclul~s, wear antl tcar of 

well churrusses and well ropes, repairing hrick rno~llcls, at:~cking 111o bricks, nnd 
occasiondly covering them with g r w  chuypers to protect tllc111 tllc rain ... 

nu. A. P. 

'i O O 

Total Co.'s rupecs . . . . . .  . . . . . .  38 14 8 
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Each moulder and his attendants, na per abovc account, cost pcr month 3819. 14a. 8p., and cacli on an nveragc ... ... ... tt~rncd out 1,000 bricks per diem, or per l~lonth . . . . . . . . . . . . . . .  31,000 
. . . . . .  Deduct for four Sondays in a month . . . . . . . . . . . . . . .  . . . . . .  4,000 

... ... Balance, the number of bricks nixde by onc! ~noulder . . . . . .  27,000 
Then if 27,000 kutcha bricks, 12" x G" x 24", cost 351,s. 14n. 8p., 1 1akl1 will cost 1 4 3 ~ s .  1Ba. 9p. 

I t  must be understood that in showing the results of each season's operations, a period cstcncling fiaoni 
about the middle of October to the end of thc inontll of J u n e  following is embraced. I11 the statcments 

which are given bclow all the work done on the Government fields during the season is re1)rescntcd ; t l ~ c  
bricks from the outlying Hindustani kilns are never arailablc until d t e r  the season in which they werc piled 
into kiln has passed, hence, therefore, thc 26,50,260 pukka briclcs stated i n  a former paragraph to have bee11 
derived fro111 Hindustani kilns arc  not inclltded in the rcturns, but are  brought to accoui~t  in  the abstracts 
for tlie ensuing season. 

T h e  results of the season of 1847-48 may be described thus :- 
Piled into kilns ... . . . . . . . . . . . .  . . . . . . . . .  1,64,99,652 

... Used in building kilns, kc. ... ... ... ... ... 8,35,000 

. . . . . . . . .  Lost by rain wastage, kc. ... ... ... 25,73,615 
... ... ... . . . . . .  Stock remaiuing at closc of season 8,70,912 

$ --- 
Total kutcha bricks mouldcd ... 2,07,79,187 ... 

The  return from the kilns so piled, was:- 
Pukka bricks of all sizes ... l,OR,91,9Gl, or 66 pcr cent. on the kutclra bricks filled into kilns. 
 peel:^ ,, 1 1  ... S4,56,933,or3:3 ,, 1 7  i r  

... Jhania (cubic feet) 1,10,615, or 1 ,, 1 7  9 t 

T h c  total cost of the season's operations was 1,68,Oi2 rs. 12 a. 5p., and, after deducting from this the 
value of the few bricks made for the special pur1)oses of l~illars, architraves, kc. ; ant1 cscluding altogether 
32,55,285 peela bricks whicli, as not being at  the time required for the works, were held to be of no value, 
tllc following rates mere exhibited for the bricks in ordinary use :- 

R9. A. P. 

Pukka bricks, 12" x 6" x 24", at the kilns . . . . . .  ... 1,154 5 9 per lakll. 
. . . . . . . . .  ,, Peela ,, o 11 250 0 0 

Jl~nma ... . . . . . . . . .  . . . . . .  ... ... 2 0 0 per 100 cubic feet. 

184849.-The results of the scauon of 1 8 4 7 4 5  had so frilly proved tllc success of thc "Roorkee 
Flame" all11 ccRoorliee New System" kilns over all othcrs that had been tried, that the brick burning of 
1848-49 \\.as for some time confined to thesc two ~nodcs, ant1 fill.. Finn's operations were carried 011 steadily; 
tile out-turn of bricks iucreased in iiu~nbcr, and each quarter's accounts csliibitcd a reduction in their 
cost. I n  Fehruarp, 1849, Capt:lin Wellcr of the Engineers visitetl Roorkce and spolte highly of a flame killl 
\\hicll he had used in Sind. A s  we lind alrendy learnt the value of flame 1;ilns-in their easy management, 
ant1 frccdom from brokcn hriclts, his plan \\-as at  once tried. Thc  first fcw trials were not very successfill ; 
hut in n short time, with solnc nlot1ific:itions introduced I)? Mr. Finn, it  proveil so sati<f;ictory ant1 regular 
in its results, that it was introdncerl to tllc csclosion of all otlicrs, not only in the Roorkcc nnd R.Iulie\var 
firltlrr, which were remodelled for the purpow, Gut in the new fields wllicl~ wcrc now being established a t  
Dhmnouri and Sclirnpoor. Plan and scctionr of thir kiln are given in s l~ect  No. 9, and the followihg 
~ncrnornnd~i~n on tlic ~nctliotl of filling and firing it, which was submitted by Mr. Finn on t l ~ c  1st Ma]-ell, 
1850, nftcr a full year's cspcricncc had cqtablisl~ed its co~nplctc success, will bc found of the greatest value:- 

"Interior dirnensio~is of flame-lciltl in gcmrrnl use at Eoorkce, &c.:-Lcngtl~, 31' 6"; breadth, 11' above 
llut:q; Iicight, 8' 6" nhovc fl11c.s. 1':scavatc~ to n depth of 3 feet for the floors or bottotn of the kiln, giving any 
lii~~ndntion below that clcptl~ Ir~cal circa~t~stances may rcquire; slopc away tlie ground in front or firing fines, so ns to 
give tliv firrtnen ready acccts8 to t l i cn~ .  

" A  kiln is londctl in onc day, fired in two days, coolcd in four days, c~npticd in one day: tot:rl, S d:gs. A lriln or  

VOL. 111. C 
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tlie above give11 dimensions contains about 15,500 kutcha bricks, each brick bcing 12" x 6" x 24"; 24 beldars load 
kiln, 18 beldars unload a kiln; these men also select the bricks into classes-first, second, and peela. 

" The quantity of d$:q wood expended at  Roorkee in firing a kiln 48 hours is 575 n~aunds; and the number of 
beldnrs (firemen) cmployed to feed the flues, 24; thus, 2 lnen to each flue-G to a Itiln-the firemen work in spells of 
'?I hours, night and day; then for 48 hours' firing, 4 spells, and 6 men for each = 24 men. 

'' No ashes or covering of any sort to be placed on the top of the bricks in the kiln; and when the firing of the 
kiln is completed, the flucs should not be closed up, but left open. 

" Bricks and wood are placed separately in flame-kilns, the fornler are packed on top of the inner longitudinal 
malls 1 2  bricks or 6 feet Iiigh, and the latter is placed in the three vaults at the bottom of the kilns. The spaces, 
G inchcs wide, betmeen the longitudinal walls, are flues for tlie admission of the heated air upwards. The lower tiel- 
of bricks in kiln are placed about 2 inches apart, the second, third, fourth, and fifih a, little closer; and from the sixth 
to the twclfth tier inclusive, the brick are packed in closely. Wlcn the bricks are placed in the kiln, the vaults are 
filled with wood, and the firing commenced; this operation should be carried on vigorously for, a t  least, 24 hours, by 
which time, if the bricks are baked, the fire will be well up all over the top of the kiln. 

" During the cold season, or when bricks are not thoroughly dry on being packed into kiln, it requires fully 
48 hours to bake them. 

" Firc\vood issued to theRoorkee kilns is cllarged for at the rate of 11 rupees per 100 maunds; this mood is of 
various sorts, but by far the greater part of it is clhik, which is supposed to bc about the very worst description that 
could be had for the purpose: babool, lihyr, ancl tamarind arc all good; and doubtless, of either sort, a much less 
quantity than we expend of dhiik would suffice to bake a kiln of bricks; but of these we have none here. 

'' Firing kilns on high windy days should, if possible, be avoided; for then the bricks require a longer time to 
bake, and the kilns seldom or never afford a good return; the bricks of the \\rindward side invariably remain unbaked. 

" The aver:lge return of pukka from kutcha bricks baked in 44 flame-kilns at Roorkce for one 111o11th was 61.7 per 
cent. Some of the kilns, however, yielded a return of 92.8 per cent." 

A t  tlie cominencement of tliis season (October, 1848) Hall's brick-making ~nachincs (for a description. 
and plans of which, see Appendix) was set up a t  Roorkee. Mr. Finn, and tlie overseer Sergeant Durrant, 
in immediate charge of the Roorkee brick fields, first made tl~emselves acquainted wit11 the working of the 

machine, and then bugl i t  a p ~ r t y  of bildars the use of it. F o r  thc firet three months, owing probably to the 
~mlmwardness of the men employecl, i t  was constantly getting out of order, and considerable interruption 
to progress was the consequence; but Mr. F inn  persevered, and before the close of the season, liad tlie 
satisfactioi~ of seeing it work regularly, and of counting 11,670 bricks made by i t  in one day-an out-t~wn 
fully equal to  the best that  had been obtained i n  England or America. Theso bricks, from the process tlie 

clay undergoes in its passnge through the pug-mill, are  benutifully tcmpercd, ant1 wlie~i burned are found 
to be very close-grained ; thcir only disndvantngc being, that thcir size, 94" x 4" x 3", differed from that 
in common use on the Ganges Canal works. They  werc invariably 1)m-ned in Hindustani kilns under the 

supervision of the Government establisliments. 
Before this macliinc was in fidl work, the men employed on tlic Ganges Canal brick-fields, as moulders, 

were tlie most intractable and troublesonic class of people that were on the works ; their colnbincd arid 
frequent efforts to evade the doing of a fair day's work, or to extort liiglier rates of pay, cansecl much 
rnxiety;  every attempt to coerce n mouldcr, or even if fault was found with the quality or rlum1tity of work 
performed by  one or more of them, led to  a strike of the whole body. W~CI I ,  I ~ o w c ~ e r ,  they saw tlirt we 

tun, out from tlic mncliine 11,000 bricks per day, independently of themselves, they became the most 
docile of olu. and after a while, they wcrc glad to receive 6 rupees per inonth for a full day's work. 

At first, i t  svas attem~,ted to work the macliinc by l ~ o r ~ c s ,  but they were fouml not to answer so well a s  
blt]locks, and four of these latter animds were, therefore, cinployed daily ill cntting ancl mixing the clay 

the pug~nill : two worked froni sunrise till noon, and t l ~ c  otlicr two from two P.X. till dosk. 
At thc close of the season, the complement of men attaclicd to tlic ~nacliinc for working was as f o l 1 0 ~ ~ : -  

Excavating the clay and calving it to the pug-mill cistern, an nvcragc. distance of 130 ft. 11 bcldars. 
Supplying thc cistern with water, and clcarirlg up the drying ground . . . . . .  2 ,, . . . . . . . . . . . . . . .  ,, Filling the pug-mill from the eolltents of the cistern 3 

... ,, Cleaning and handing thc rnoulds prepar:htory to p~asing them into thc machinc 1 

... ,, . . . . . . . . . . . .  Srving the mnchine with empty brick-moulds 1 
. . . . . . . . . . . .  ,, On the whee! for pressing the mixcd clay into the moulds 1 - 

Carried forward 19 
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Brought forward 19  beldars. . . . . . . . . . . . . . . . . . .  On the lever, for forcing out the moulds 1 ,, 
On the mister, or strike, cleaning top of the bricks and raising the moulds to the heads 

of the carriers . . . . . .  . . . . . . . . . . . . . . . . . . . . .  1 ,, 
Carrying the loaded moulds from the machine to the drying ground . . . . . . . . .  6 ,, 
Iielieving the carriers of the moulds, and placing the bricks in regular lines on the 

drying ground . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,, - 
Total . . . . . . . . . . . .  28 beldars. 

T h e  following abstract of ~ ~ o r k p e o p l e  employed, llulnber and cost of the bricks made by this machine, 
from its setting up to the termination of the season, may \\ell find a place in  this report, as  it shows how 
progressively Mr. Finn increased the turn-out of bricks, and decreased tlieir cost. 

Brick8 
made 
Daily. 

2,090 
2,695 
2,400 
... 
... 
... 
... 

3,010 
2,600 

Date. 

1848. 
Octr.23 

,, 24 
,, 25 
,, 2G 
,, 27 
,, 28 
,, 20 
,, 30 
,, 31 

Total ... 
- -- -- 
Novr .1  

,, 2 
1 ,  4 
,, 5 
,, 18 

,, 19 
,, 20 
,, 21 
,, 22 
,, 23 
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,, 29 
,, 30 

Total Monthly Expenditure, and Rate 
Remarks. 

! of Bricks Manufactured. 

d 
a J 

C L j d  
cc. 

q g : z  
8 "  

d 

ed 
- 4  

a- g 

=,i&! 
3" 

Commenced making bricks. II 

z $  
60 

'g? 
g" 
0 2  

e m  

7 
9 

15 
2 

5 
5 

15 
21 

us. A. P. 
Beam of pug-mill broke. ~~b~~~ ... . . . . . .  15 12 10 

Sundries ... . . . . . .  4 10 11 
Sunday. 

Total . . . . . .  20 7 9 

Work recommenced. 
Average cost per lakh ... 1 G O  1 G 

The cistern of the pug-mill 
broken. 

... 

... 

... 

... 
. . . . . .  

... 

... 

... 

... 
--- 

T O . .  52 
- - -. - - - 

Sunday. 
Filling the cistern m d  pre- 

paring for work. Labour ... . . . . . .  63 1 4  
Sunday. Sundries 5 3 !) . . . . . . . . .  

1 
1 
1 
1 
1 
1 
1 
1 
1 

... 
79 1 1 9 

- - - - - 
Deer. 4 
,, 9 
,, I 0  
,, 12 

,307 1 17 
-- 

... ... II Total G8 5 1 

-- 

2 
2 

... 

... 

... 

... 

... 
3 
5 
5 
5 
6 
5 
5 
6 
6 
3 

. - . 

5 
a 
a 
6 

Totnl ... 
- - 

24 
82 
22 
24 

--- 

Sunday. 

-- 

1 
1 
1 
1 

Avernge cost per lnkh ... 103 9 2 
Ditto, after deducting 

wages for Sundays ... 91 11 G 

-- 

18 
18 
7 
7 

12 

12 
18 
18 
16 
17 
23 
25 
25 
22 
2 
22 
25 

--- 

-- 

20 I 92 

Sunday. 
IIorses altogether discon- . . . . . .  Average per lnkh 122 10  9 

tinucd. Ditto, aner deducting 
wagesforSundays ... 101 3 10 

-- 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I 
- 
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Total Monthly Expenditure, and Rate 

of Bricks Manufactured. 

- 

R9. -4. P. 
Labour . . . . . . . . .  77 5 2 
Sundries . . . . . . . . .  1 14 2 

Total . . . . . .  79 3 4 

... Average cost per lakli 88 11 4 
Ditto, after deducting 

wages for Sundays ... 74 4 0 

-- .- .. .- . .- 

d I I 

i Remarks. 

-------- I 
1849. 

J a n ~  9 10  . . . . . . . . . . . .  ... Filling cistern. 
,, 10 3 . . . . . . . . . . . .  ... Preparing for work. 
,, 1 1 / 2 8  .. 1 2 i 2 H  

'1 Totd BIonthly Expenditure, and Rates 
Remarks. 1 of the Brick. Manufactured. 

... 

... 

... 

... 

... 

... 

... 

,, 13  
,, 14 
., 15 
., 18 
, 9 

28 
28 
15 
28 
25 

1849. 
Feby. 1 

,1 2 
,, 3 
1, a 
. 5 
,, 6 

1 

1 
1 
1 
1 
1 

... 

... 

... 
,, 2G 29 ... 

I 

i 

Sunday. 
1 
' 

1 
1 
1 
1 
1 
1 

,, 27 
,, 28 
, 2 

7,  7 
,, El 

Rg. A. P. 
Labour 37 10 3 . . . . . . . . .  
Sundries ... ... ... 2 6 3 

Total . . . . . .  40 0 G 

Average cost per lakh ... 88 8 9 

... 
ll... 

... 

... 

... 

... 

... 

7,700 
7,150 
8,040 
... 

8,090 
8,020 

29 I 
29 4 
29 I -1 

... 

. . . . . .  

... 

... 

... 

. . . . . .  
49 
23 
28 

~ ~ t n l . . . (  203 1 24 1 45,210 

~ 

I I -. ...... . . . .  - - -  - 

... ... Mar. 20 12 Filling cistern wit11 cl:ry, 
,, 21 25 I 4 G,200 and preparing. 
r, 22 2 G 4 8,100 . . . . . . . . .  ,, 23 26 4 8,050 Li~bour 53 10 7 . . . . . . . . .  
7, 24 27 4 8,110 Sanchies 2 3 8 ... ... ,! 25 27 Sunday. - 

. . . . . .  ,, 2G 27 4 9,125 T o h l  55 14 3 
r r  47 27 4 9,515 I ... 
1 ,  28 27 4 !1,,540 Average cost per lakli 64 5 2 

,1 29 27 4 9,580 Ditto, nfter deducting ... 
1 ,  90 28 4 9,000 wages for Sundaye GO 2 8 
7, 31 28 4 9,G70 

Total ...I 307 1 1 0  86,890 

.- .-._ ~ - - - - - ..... -- -- 

29 
. 23 

29 

. 

... 
1 ... 

4 
4 
4 
4 
2 
2 
4 

... 

... 

. 
., 30  29 
,, 31  1 29 

... Clearing out pug-mill. Ditto, after deducting 
... 6,210 Machine broken. wages for Sundays 79 1 3 

... 
4 
4 

3 
26 

4 

4 
4 
4 

... 

... 

... 
4 

4 

6,120 
7,370 
7,500 
... 

3,050 
7,000 
7,100 

o I . . .  4 1 . 
- - i - . - 

7,500 
7,650 

Sunday. 
Machine out of order. 

, -______I 

1 G  I ... 1 48 / 89,290 

-. -- - 
pp- 

7,000 
... 

7,000 
7,100 
7,400 
... 

: I 7,500 

- -- 
~ 

1 Sunday. 
' Machine out of order. 

Sunday. 
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t 

Rcmarks. 1 
I 

i 
Sunday. 

Sunday. 

1849. 
April 1 

,, 2 
1 

,, 4 
1, 5 
,t 6 
,, 7 
1, 8 

- 

Totd Alontltly Expenditure, and Ratcs 

of the Bricks Manufactured. 

,, 9 
,, 10 
,, 11 
,, l2 
1, 1.3 
1, 14 
,, 15 
9 ,  16 
,, 17 
,, 18 
,, 19 
,, 20 
,r 21 
,, 22 
,I 23 
,, 21 
,, 25 
7 ,  26 
,, 27 
,, 2s 
7 ,  2'3 
,, 30 

Total ... 
-- - 

May 1 
9 ,  2 
,, 3 
,, 4 
,r ;' 
7 ,  6 
,, 7 
, ,  
71 9 
,r 10 
,, 11 
,, 12 
,, 13 
,, 14 
,, 16 
,, I(; 
r, 17 
,, 18 
, 1 
,, 20 
,, 21 
,, 22 
,, 23 

28 
2 8 
28 
28 
28 
28 
28 
28 
28 
2 8 
... 
38 
28 
28 
28 
2 8 
28 
28 

. 2 . 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

786 

-- 

... 
4 
4 
4 
4 
4 
4 

... 

... 
10,360 
9,075 

10,050 
10,026 
9,060 

10,100 
... 

4 
... 
... 
4 
4 
4 
... 
4 
4 
4 
... 
4 
4 
... 
4 
4 
4 
4 
4 
4 
... 
4 

1 88 
218,141 I 

I-Iolidays on account of , 
IIurd\var beldars , ... 

9,480 
allowcd 1 day's pay. 

I RE. A. P. 
. . . . . .  10,180 ... I1 Labour 136 4 '3 
. . . . . .  10,030 Sundries ... ... 9 12 ti 

Sunday. - 
10,200 Total ... ... 14G 1 3 

- - 

28 
28 
28 
213 
28 
28 
28 
2 8 
28 
28 
28 
28 
28 
28 
2 R 
28 
28 
28 
28 
28 
28 
zn 
28 

Average cost per l:tkh ... 66 14 0 
Ditto, after deducting 

wages for Sundays ... 58 0 5 

9,600 
10,370 

... 
6,500 

10,360 
... 

10,650 
9,840 

10,620 
10,460 
10,140 
10,350 
... 

10,100 

-- -- -- 

Labour . . . . . . . . .  149 1 2  0 
Sundries . . . . . . . . .  7 9 10  

Total . . . . . .  157 5 10  

Average cost per l a m  ... 54 12 2 
Ditto, after deducting 

wages for Sundays ... 49 8 8 

4 
4 
4 
4 
4 

... 
4 
4 
4 
4 
4 
4 

... 
4 
4 
4 
4 
4 
4 
... 
4 
4 
4 

I 

Cleaning machine. 

Sunday. 

Stunday. 

I 

1 

-- - - - 

10,500 
10,240 
10,500 
10,000 
10,500 
... 

10,(i40 
10,750 
10,520 
10,650 
10,.;80 
10,700 

... 
10,680 
10,6130 
10,450 
10,700 
10,Z.iO 
10,650 
... 

10,460 
10,500 
10,000 

-- - - -- - - 

Sunday. 

Snod:~y. 

Sundny. 
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N.B.-Half-pay for a tindal, at 8 rupees per month, charged throughout. 

Total number of bricks made by this machine during the whole season ... . . . . . .  376,016 
At an average cost of 68 rs. 9 a. 8p.  per lakh. 

3 

Total Monthly Expenditure, and Itate8 
of the Bricks Manufactured. . 

-- - 

RB. A. P. 

Remarks. 

1843. 
4 10,800 
4 10,950 

28 4 10,900 
... 28 ... Sunday. 

,, 28 28 4 10,900 
4 10,900 

2 8 4 10,950 
,, 31 28 4 10,980 

Total ... 868 

Bricks made b y  the macliine during the month of May cost, on a n  avcrage, 54 ra. 12 a. 2 p .  per I&h, 
and the ratc of the bricks moulded by  hand on the pukka terraces a t  Roorkee during the same moi~tli was 
9 1  TS. 0 n. lop. per lakh ; the pay of thc l~eldars  for Sundays in both cases bcing includctl; size of the Iast- 
mentioned brick (unbumt) 12v x 6tr'  x 2.Q". During June,  28 belclars a t  4 rupees pcr month, and 
4 bullocks a t  5 snnas each, mnde with thc machine on xn average 11,046 bricks pcr d a y ;  and during tlie 
same period to niake 11,200 tcrmce-moulded bricks, it required 

Moulders, at G rupees per month . . . . . . . . . . . . . . .  14 men. 
Beldars, at 4 ,, . . . . . . . . . . . . . . .  9 ,  39 ,, - 

Total . . . . . . . . . . . . . . .  53 men. 

Sunday. 

--- - 

June 1 
,r 2 
,, 3 
,P 4 
9 ,  5 
9 6 

Two of Ainslie's brick-making machines reached tllc works during this season, but  too lato to admit 
of tlicir bcing fairly tried. 

Hindustani kilns werc a3 usual establislled a t  olltlying villages, bu t  t h i r  out-turn not bcing known at 
the  close of the season, thc rc~ul t3  are not exhibited i r ~  the general returns wliicl~ follow. 

/ Labour . . . . . . . . .  83 3 9 . . . . . . . . .  Sundries 0 6 0 

Total . . . . . .  83 9 9 
... Average cost per lakh 53 15 1 

Ditto, after deducting ... wages for Sundays 46 8 1 

-- - - - - . - 

Sunday. 

Sunday. 

- - . . - - - 

,, 7 
,, 8 
,, 9 
,, 10 
7 ,  11 
,, 12 
7, 13 
,, 14 
,, 15 
,t 16 
,, 17 

Total ... 

10,900 
10,930 
... 

10,900 
10,980 
10,300 

- - - - - - - 

28 
28 
28 
28 
28 
28 

4 
4 
... 
4 
4 
4 

10,980 
10,980 
10,980 
... 

10,960 
10,900 
11,670 
11,000 
11,300 
11,450 
... 

28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 

4 
4 
4 
... 
4 
4 
4 
4 
4 
4 
... 

4 i G  56 I 154,850 

-- -- -- . - - 
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T h e  average cost of thc kutclia bricks made on tlie Goverlimeiit fields mas 11 9 Co.'s rupees pcr lakh, 
and the following table represents the details of this rate :- 

na. A. P. 

... 1 brick moulder, at G rupees per month . . . . . .  . . . . . . . . . . . .  6 0 0 
3 bildars, excavating and carrying cartli to tughars, breaking clods, and rough temper- ... ... ... ... ing the mould, at 4 rupees pcr month ... ... 13  0 0 
23 bildars, mixing and carrying the prepared earth to the moulders, at 4 rs. per month 10 0 0 

... 1 4 t h  of a bildar for ashes and water, a t  4 rupees pcr month 0 10 8 . . . . . . . . .  
. . . . . .  Qth of a bullock drawing water . . . . . . . . .  . . . . . .  say 1 1 2  0 

... . . . . . . . . . . . . . . . . . . . . .  Establishment . . . . . .  0 8 0 
. . . . . . . . . . . . . . . . . . . . .  Sundries-detail as in former table 1 4 0 

Total . . . . . . . . .  3 2 2 8  . . . . . . . . . . . .  
As in the former table, tlle cost of 27,000 bricks is here represented. Then, if 27,000 cost 32 rs. 2 a. 8p., one lakh 
mill cost 113 rs. nearly. 

The  number of kutchn bricks moulded on t l ~ e  Government fields, was, including thosc on hand a t  the 
close of tlie previous scnson :- 

. . . . . . . . . . . . . . . . . . . . .  Filled into kilns l,G0,64,468 
Uscd in making and repairing kilns . . . . . .  . . . . . .  8,92,152 . . . . . . . . . . . . . . . . . .  Loss by rain, wastage, kc. 26,13,914 
Stock remaining at close of scason . . . . . . . . . . . .  53,140 

. . . . . . . . . . . . . . . . . .  Total 1,96,23,674 

T h e  return from those filled into kilns mas :- 

Pukka bricks . . . . . .  1,10,07,328 or 68.5 per cent. on the kutcha bricks filled into kilns. 
Peela ,, ... ... 36,08,720 or 22.5 ,, 9 I jl 

Jhama ,, (cubic feet) 1,35,87G or 0.0 ,, 9 9  71 

T h e  produce of the outlying Hindustani kilns was 36,92,829 pnklia bricks, making the total results 
of tlie sezson as follow :- 

. . . . . . . . . . . . . . . . . . . . .  Pukka bricks 1,47,00,157 
Peela ,, . . . . . . . . . . . . . . .  ... ... 3G,09,720 . . . . . . . . . . . . . . . . . .  Jhama (cubic feet) 135,876 

The  total cost of thc season's operations was 1,49,219 1,s. 0 a. 11 p., giving (uncler the same conditions 
as  explained in last season'e re su~n i )  the following average rates for the bricks ill ordinary use :- 

R9. A. P. 

Pukka l~ricks, 12" x 6" x 24", at kilns . . . . . .  736 2 6 per lakh. 
... ,, Pecla bricks ,9 91 .-- 250 0 0 

Jliama ... . . . . . .  ... ... 3 G G pcr 100 cubic feet. ... 

1849-50.-Thc brick-making season of 1849-50 co~nn~cnced a t  Roorkee and Muhewur in October, 1849. 
T h e  new fields csteblislictl during this scason a t  Sclimpoor and Dhunouri wcre also in  activc progress, the 
forlner from November, 1849, tlie latter from February, 1850. T h e  whole of these fields mere provided 
with pukka terraces for moulding the kntcha bricks up011 ; and the only system employed for burning the 
bricks n-as that of the flune-kiln. In April, 1850, a brick-making machine on the same plan ns Hall's 
patent, ~nanufactured ill the Roorlcce ~vorkshops, wa5 set u p  a t  Mulicwur, and was worked with equal 
success as tli:lt which liad Lccn broagl~t  by lnr froin England. By tlic cncl of the season, but too late for 
briclcs to bc lnadc from it, anotlicr similar n~acliinc, also ~nanufactured a t  Roorkee, was cstablislled a t  
l)hmlouri ; alld the scvcml brick-fields mere ]low ill tllc order ill which the wliolc of tllc future operations 
were carried on. 

Ainslie's brick-making mnchinc, nltllough evcry effort was made to rencler i t  of unc, proved a n  elitire 
failurc on our works, ant1 was cvrntunlly al)a~ldoned. 

IIall's brick-making machine colltinued to kccp np its character ; and the maximum out-turn in  any one 
day during tlie season was 12,200. 
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T l ~ e  same course of work was gone through as described for 184849,  and the results show a consider- 
- - 

able improvement. 
 lie average cost of the kutcha bricks made on t l ~ e  Government fields was 88 rs. 

detail of this rate is rcpresellted in the following table:- 

1 moiilder, nt G rs. per rnonth ... ... . . . . . . . . .  
1 bildar, escnratiiig aurl carrying earth to tughars, breaking 

temperin:, &c., at 4 rs. per month ... . . .  ... 
24 bildars, mixing and carrying the prepared earth to tlie 

4 rs. per month ... . . . . . .  ... ... ... 
1 4 t h  of a bildnr for ashes an$ \t7nter, at 4rs. per month ... 
$th of s bullock, for drawing \t7atcr, say ... ... ... 
Eshhlishnient ... ... ... ... ... ... ... 
Sundries-detnil as in fbrmer table ... ... ... ... 

... ... 
clods, rougli 

... ... 
moulders, at 

... ... 

... ... 

... ... 

... ... 

... ... 

4 a. 3p.  per lakll : tlie 

ns. A. r. 
G O O  

10 0 0 
0 1 0  8 
1 12 0 
O G G  
1 0 0  

Cost of 27,000 bricks ... ... ... ... ... 23 1 3  2 
Then, if 27,000 cost 23 rs. 1 3  a. 2p., 1 lakh will cost 88 1.8. 4 n. 31). 

The present season exhibits the klltclla brick-making in its ~ilost favourable aspect, tlle above rate being 
tlle lo\vcst ever arrived at. Mr. Finn's arrnngcmcnts mere now matured; the quantity of work that could 
be done by cach individual employecl was I;nown, and t l ~ e  perforlnance of it strictly insisted on; and from 
this period forward no variation, except in the one item of " excavating and carrying earth to tughars, &c.," , 
wx permitted-this item was necessarily e fluctuating one, and it was entirely dependent on the distance the 
earth had to be carriecl. The excavations for this earth were carried on at Roorkee within a defined nren, 
so that on the close of our operations, a large large tallk or reservoir might be formed for the convenience 
of the town. 111 April, 1854, this reservoir mns 1,480 feet long, 570 feet average broad, and 12 feet deep. 

The number of kutcha bricks mounded on tlle Government fields was, including those on hand at the 
close of t l ~ e  previous season :- 

Filled into kilns ... ... ... ... ... ... .... 1,6G,48,800 
... Used in repairing kilns ... ... ... ... ... 23,31,520 
... ... Loss by rain, wastage, kc. ... ... ... 40,30,451 

... . . . . . . . . .  Total ... 2,50,13,771 

The return from those fillcd into kilns was:- 
Pukka bricks ... ... ... 1,47,83,540 or 79 per ccnt. on the kutclla bricks filled into kilns. 
Pwla ,, ... ... ... 32,75,200 or 18 ,, 7 9  7 1  

Jhamr ... ... (cubic feet) 76,301 or 3 ,, 17 7 t 

Thc produce of the Hindustani kilns was 41,50,000 pukka bricks, making the total results of the 
season as follo\r :- 

. . . . . .  ... . . . . . .  Pukka bricks ... ... 1,83,33,610 
... ... ... ... Pcela ,, ... . . . . . .  32,75,100 

... ... ... Jhania ... ... ... (cubic feet) 7(;,291 

Hnll's brick machine made during this season 15,15,095 kutcha bricks; of wliicl~, 14,23,195 were 
piled into kilns, ant1 91,900 wcrc destroyccl by mill. The total cost of the season's operatiolls 1 ~ ~ s  

1,61,601 TR. 8 a 5 p. Giving (under tllc conditions before noted) the following avernge ratcs for tlie bricli:, 
in ordinary use :- 

ns. A. r. 
. . . . . .  Pukka bricks, 12" x 6" x 24" ... i 5 3  12 4 per lekh. 
... ... ... ,, 94" x 4" x nfl 536 o o ,, 

Peclr ,, I S " x G " x 2 f "  . . . . . . . . .  250 0 0 ,, . . . . . . . . . . . . . . . . . . . . .  Jlnma G 0 O per 100 cubic feet. 

About 1,500 carts wcre constantly employed during this season in carting firewood to tlle several fieltls. 

lH.jO-51.-Tl1e brick-firlds hnving now been estnblishcd on one fixed principle, and the satnc course 
of work 1,eing in opel*ntioll throughout, it will bc sufficicnt to cs11il)it thc results, ~ioting that this season w . 1 ~  
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marked by extraordinary cold weather rains, which lcd to great loss in kutcha bricks, and to much inter- 
ruption in progress. Nevertheless, the returns exhibit continued improvement, and the season's operations 
were highly satisfactory. 

Hall's brick machine made 37,90,670 kutcha bricks, of which 32'26,670 were piled into k ih~ ,  and 
5,64,000 mere destroyed by rain. The maxi~num number of bricks made by this machine in any one day 
was, in the present season, 12,500. 

Icutcha bricks mouldecl on tlle terraces of the Government fields cost 96 TS. 9 a. Dp. per lakh. 
The number of kutcha bricks moulded on the Government fields was :- 

... Filled into kilns . . . . . . . . . . . .  . . . . . .  2,21,21,100 
. . . . . .  Used in repairing kilns, &c. . . . . . . . . .  30,86,115 . . . . . . . . . . . . . . . . . .  Destroyed by rain, kc. 57,44,830 

. . . . . . . . .  Total ... 3,09,52,045 

Tlie return from those filled into kiln was :- 
... Pukka bricks ... 1,89,42,100 or 85 .6  per ccut. on the kutclla bricks filled into kilns. 

Peela ,, . . . . . .  25,57,800 or 1 1 . 4  ,, P 7 9 Y 

Jhama ... (cubic feet) 66,546 or 3 1 1  1 9  1 1  

T l ~ e  produce of the Hindustani kilns nvas 75,00,000 of pukka bricks, making the total +esults of thc 
season as follow :- 

. . . . . .  ... Pukka bricks ... ... . . . . . .  2,64,42,100 
... Peela ,, . . . . . . . . . . . . . . . . . .  25,57,800 

. . . . . .  ... Jharna ... ... ... (cubic feet) GG,54G 

The total cost of the season's operations was 2,19,586 TS. 5 a. 9p., giviilg (ondcr thc conditions before 
esplainecl) the following average rates for thc briclis in ordinary use :- 

RS. A. P. 

Pukka bricks, 12" x 6" x 24" ... ... 763 7 0 per lalth. 
, ,, 94" x 4" x 3" . . . . . .  536 0 0 ,, 

Peela ,, 12" x 6" x 24" ... ... 250 0 0 ,. 
Jharna . . . . . . . . . . . . . . .  6 0 0 per 100 cubic fect. 

The lnasimum nunlber of carts employed in bringing 6rc1rood to the works was 1,500 per day. 

1851-52.-Hall's brick-making macliine turned out during this season 54,23,000 kutclia bricks, the 
wliolc of which wcrc pilcd into the Hit~dustani kilns in wllicll they \yere bakecl. Its maximum rate of 
working was equal to 13,500 liutcha bricks per diem. 

I<utcha bricks nloulded on the terraccs of thc Government fields cost on an average 93 ~ 8 .  13 a. 4 p. 
per lakh. 

The number of kutcha bricks moulded on thc Government fields :- 

Fillell into kilns . . . . . .  ... ... ... 3,13,35.400 . . . . . .  
Used in repairing kilns, &c. . . . . . . . . .  ... ... 52,26,800 
Loss by rain, wastage, kc. . . . . . .  ... ... . . . . . .  44,17,300 

Total . . . . . .  . . . . . .  4,09,79,500 

The rcturn from those filled into lrilns was :- 

Pukka bricks . . . . . .  ... 2,57,81,120 or 83 per ccnt. on t l c  I;utcha briclis fillcd into kilns. .. Prela ,, . . . . . . . . .  38.65,300 or 13 
7 7 

Jhnrna . . . . . .  (culh feet) 37,820 or 4 ,, 11 

7 , 1 1  

The produce from t l ~ c  Hindustani kilns was 93,00,000 pukka bricks, making the total results of thc 
season as follow :- 

Pukka bricks . . . . . .  ... . . . . . . . . .  ... 3,50,81,120 
Peeln ,, . . . . . . . . .  . . . . . .  . . . . . .  38,65,300 
Jhanla . . . . . . . . . . . . . . . . . . . . . . . .  37,320 

TOL. III. D 
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T h e  total cost of the senson's operations was 3,05,013 TS. 3 a. I p., giving (under the usual conditions) the 
following average rates for the bricks in ordinary use :- 

RB. A. P. 
Pukka bricks,!l2" x 6" x 24" . . . . . .  804 15 8 per lakh. 

. . . . . .  T, ,, 93" X 4" X 3" 536 0 0 ,, 
Peela ,, . . . . . . . . . . . .  250 0 0 ,, 
Jharna . . . . . .  ... . . . . . .  G 0 0 per 100 cubic feet. 

Thc  ma..imum number of carts employed per day during this season in bringing firewood to the works 
mas 2,000. 

1852-53.-Hall's brick-making machines t ~ u n e d  out cluring this season 59,43,400 Irutcha bricks, the 
whole of ~vhich were filled into Hindustani kilns. The maximum working of these machines was at the rate 
of 14,000 bricks per day each. 

Kutc l~a  bricks mouldcd on the terraces of the Government fields cost 90 rs. 7 a. 9p.  per lakh. 
The numbcr of kutcha bricks moulded on the Government fields was :- 

Filled into kilns ... ... . . . . . . . . . . . .  ... 3,18,91,060 
Used in repairing kilns ... . . . . . . .  . . . . . . . . .  52,44,248 

... Loss by rain, kc. ... . . . . . . . . .  ... ... 54,89,912 

. . . . . .  Total ... . . . . . .  4,26,25,220 

Tlie retnrn from those filled into kilns mas :- 

Pukka bricks . . . . . .  ... 2,G2,43,880 or 82 per cent. on the kutcha bricks filled into kilns. 
Peela ,, ... . . . . . .  3G,73,700 or 12 ,, 9 )  

Jhnma ... ... ... ... 86,037 or 6 ,, ) Y  > l  

The produce of the I-Iindustani kilns was 90,00,000 pukka bricks, making the total for the season as 
follows :- 

Poklia bricks ... . . . . . . . . . . . .  . . . . . .  3,52,43,880 
... . . . . . .  Peela ,, . . . . . .  . . . . . .  3G173,700 

. . . . . .  ... Jhama ... ... . . . . . .  ... 86,037 

The total cost of tlie season's operations was 3,59,588 rs. l4a. gp., giving (under the U S U ~  

conditions) the following average rates for the bricks in ordinary use :- 

nu. A. P. . . . . . .  Pukka bricks, 12" x 6" x 24" 9-10 14 6 per lakh. 
7 9  ,, 94" x 4" x 3" . . . . . .  G60 0 0 ,, 

Peela . 12" x 6" x 23" . . . . . .  250 0 0 ,, . . . . . .  Jhama ... . . . . . .  6 0 0 per 100 cubic feet. 

The great increase obser~al~lc  hcrc in the cost of the pukka bricks is entirely owing to the enhanced 
price that had to be gken for the carriage of firewood, wliich had annually to be brought from a greatel' 
distance, as the forests ncarcst to our works became cleared. 

1853-54.-As far as this paper is concerned, the season of 1853-54 terminates on thc 31st of Blarcll, 
1854; 11p to that date the Itoorkcc and Jluhewar brick manufactnrieq were most successfully worked to tllcir 
utniost capabilities, owing to tlie increasetl demand that was made upon them to meet tlic energetic measures 
which had been taken Ly the esccutivc~ engineer to preparc tlie aqueduct works for tlie reception of water 
early in April. Thc Dliuno~lri manufactory was also steadily \~orkctl ;  hut tliat at Sclirnpoor was closed on 
the 31st Janaa~); on whicl~ date a sluflieient nu~ober of bricks had becn prepnrcd to cvmpletc the works in 
the neighbourhood. 

Ilall's b r i e b a k i q  machines Ld made 22,36,500 kutclia bricks, 21,68,500 of which had beeu pile({ 
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into Hindustaui kilns ; tlie average maximum working of these machines continued at 14,000* per day from 
each machine. 

Ih tcha bricks moulded on the terrace platforms of the Govenunellt fields cost 8 9 ~ s .  13 a. per 
lakh. 

The number of kutclis bricks mo~ilded up to tlie 31st March, 1854, was:- 
Filled into kilns . . . . . . . . . . . . . . . . . .  ... 2,12,36,000 

. . . . . .  Used in repairing kilns, kc. . . . . . . . . .  36,65,200 . . . . . . . . . . . . . . . . . .  Loss by rain, wastage, kc. 3,29,880 
. . . . . . . . . . . . . . .  In hand . . . . . . . . .  14,52,200 

. . . . . . . . . . . . . . .  Total 2,67,43,280 

So far as they were known (some kilns necessarily remaining unloaded) t l ~ c  resudts of the bricks filled 
into kilns had been- 

Pukka bricks ... ... ... 1,78,80,613 or 84 per ccnt. on the kutcha bricks piled into kilns. 
. . . . . .  Peela , , ... 20,79,100 or 3 ,, 7 7  9 P 

Jhama . . . . . .  (cubic feet) 72,922 or 7 ,, 7 9  1 1  

The Hindustani kilns contributed a further supply of 75,00,000 pukka bricks, making the total number 
that had been sent to, or were available for, the works up to the termination of tlie period embraced by this 
section, as follows :- 

... . . . . . . . . .  Pukka bricks . . . . . . . . .  2,53,80,613 ... ... Peela ,, . . . . . . . . . . . . . . .  20,79,100 
. . . . . . . . . . . . . . . . . .  Jharna (cubic feet) 72,322 

The total cost of the operations during this period was 2,38,542 1.5. 13 a. 1 p., giving (undcr the usual 
conditions) the folloming average rates for the bricks in ordinary use :- 

ns. A. r. 
Pukka bricks, 12" x  G" x 24" . . . . . .  939 13 10 per lakh. 

. . . . . .  9 ,  ,, 9Jj"x4"x3" 650 0 0 ,, 
Peela ,, 12" x  6" x  24" . . . . . .  250 0 0 ,, 
Jhama . . . . . . . . . . . . . . .  G 0 0 per 100 cubic feet. 

The following condeliscd abstract of t l~e  foregoi~~g results will eshibit the estcnt of the brickmaking 
operations in the northeni division of the Ganges Canal from tlieir commencement, in 1842, to the 31st 
March, 1854 :- 

From commenecment to the end of June, 1846 
,, June, 1846, to October, 1847 ... 
,, November, 1847, to October, 184R ... 

... 77 ,, 1848, to ,, 1849 ... 1 7  ,, 1849, to ,, 1850 ... 1 9  ,, 1850, ta ,, 1851 ... 1 9  ,, 1851, to ,, 1852 ... 9 P ,, 1852, to 1853 
!I  ,, 1853, to 3ls; '~arch, 18.54 

Totals . . . . . .  
Grand Total ... 

1 Pukka Brick8 of all Size.. / Peela Bricks or aU Sizes. 

and n popular idea of its vastncss ma,y be given by stating that if thc abovc number of bricks werc laid end- 
wise they would form a linc upwards of 40,000 milcs in lcngth. 

* In the enrly part of June, 1854, just before brickmaking for the season closed, 15,000 bricks mere made daily by the 
machlne. 
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The nlemorandum appended to tliis paper was d r a m  up by Mr. Finu for another purpose than this 
rcport, but it very appropriately takes its place here, and exhibits results during the whole of the period 
which it embraces highly creditable to that officer's energetic management. 

ME~~ORANDUM of OPERATIONS in the MATERIAL DEPARTMENT, NORTHERN DIVISION GANGES 
CANAL, drawn up by MR. JAMES FINN, Executive Oflcer of Materials. 

The purport of the figured sheet which accompanies this paper is to exhibit in a succinct yet comprc- 
licnsivc manner a sum~nary of my principal doings as Esecutive Officer of Materials at Roorkee ; and I shall 
here endeavour further to elucidate such points as appear to me to call for remarl;. I shall, however, confine 
nlyself in this memorandum, as I have done in the figured statement, to the staple articles of building 
materials supplied to the Executive Enginecr, viz., briclrs, lime, and soorkee, deeming it undesirable to hazard 
being tedious by entering on such comparatively insignificant items as cattle, timber, and miscellaneous 
materials. 

2. The number of pukka briclrs espended on the works of the northern division since thc material 
clcpvtment has been in my hands, together with those now in store, is as follows :- 

... Season of 184748 ... ... 
,, 1848-49 ... ... ... 
,, 1849-50 ... ... ... 
,, 1850-51 ... ... ... 

... ,, 1851-52 ... ... 
,, 1852-53 ... ... ... 

From 1st August, 1853, to 31st March, 

Total 

Lesidcs 2,00,68,040 peela bricks, and 6,65,816 cuhic feet of jhama. Of the above, 16,10,94,899 pukka bricks 
were of the standard size, 12If x 6" x 24", and were manufactured a t  an avcrage rate of 995 7,s. 3 a. per lakl~, 
including all expenses of carriage and stacking. The dcmands on me for this material, it  will be seen, werr 
far beyond what was originally anticipated, yet I am happy to say that on no occasion werc the works stopped 
from the supply running out. I would invite attention to the column sliowing the cost of manufacture of 
the standard bricks. The first season's ~ o r l i  may be regarded as cxperimcntal ; after which, ~lotwitl~standing 
the enormous sums cspended, as per margin,+ on tlcad stock, nearly all of which has been charged off, i t  
will be seen that up to November, 1849, there was a steady and gradual reduction in rate, wl~icll at tl~is 
period reached thc minimum of 780 rupees, or with carriage, &c., 900 rupecs per Iskh; and in wood kilns 
and nndcr ordinary circumstance5, I do not bclicve thcy would ever be cheapcr at Roorkee. In May, 1852, 
there is again a rise in price, as might natnrally be apectcd, owing to the greater distance which fircwood 
11ad to be brought. At  tlie commencen~cnt of operations this distance was 7 miles, latterly it has bcen 22 
miles. The supply of fuel for my kilns has been my chief anxiety ; it has cost mc from 10 to 15 rupecs per 
100 maunds; and I have brought in and consumcd the enormous quantity of 91,55,734 maunds, clearing 
away in SO doing from 80 to 100 sqnarc miles of j~ungle. 

3. I may here add that tlie \\,liolc of tllc briclts made during the first scaso~l were bakcd in largc kilns 
on the old <' Englishn pattern. 'Yo\\-arda the close of thc following season, a few cspcrimcntal Sind flame- 
kilns wcre tried, ancl with such favourablc results, that evcr since they l~ave  been in fill1 use, and tll(' 
" English " ones entirely discontinued. 

* Kilns, 27,400 rupees ; terraces, 24,654 rupees ; \rells, 0,026 rupces : total, 55,080 rupees. 
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4. Tlie p a n t i t y  of lime furnished to our works is 19,38,000 maunds, viz. :- 
Maunds. Seers. 

... ... . . . . . . . . .  ... ... Season of 1 8 4 7 4 8  i ,7i ,n24 20 

... ... ... ,, 1 8 1 8 4 3  ... . . . . . . . . .  3,12,253 0 

... ... ... ... ... ,, 1849-50 ... ... 2,14,215 124 

... ... ... ... ... ,, 1850-51 . . . . . .  2,69,149 30 ... ... ... ... ... ,, 1851-52 ... ... 3,14,011 3 7 j  ... . . . . . .  . . . . . .  ,, 1852-53 . . . . . .  3,02,896 274 

... ... ... 0.. ... Part of season of 1853-54 ... 3,54,448 323 

. . . . . .  ... ... Total maunds ... 19,38,000 0 

Issued at an average ratc of 26 rs. 3 a. per 100 maunds. T h e  established rate of this material, when I assumed 
charge, was 3 0  rupees per 100 maunds, and I was given to understand that even a liighcr price had becn paid 
for it. As our work progressed and co~npetitioli was cngendcred, I thooglit an opportunity offered for getting 
this article a t  a reduced rate, and to a certain extent I sncceedcd in tlic second season of our operations. 
I n  the following year, lie\\-ever, I proceeded too fa r ;  I paid no more than 23rs. 12 a. per 100 maunds; the  
consequence was, that the supply fell off'; contractors would not comc forward, and I mas red~iccd to tlie 
necessity of advancing the rate by 1 rs. 8 a. per 100 rnaunds. I t  will be seen from the statement accompany- 
ing, that ever since November, 1850, tlie price of linie has remained fised a t  25 rs. 4 a. per 100 maunds, and 
I believe this to be a f ~ i r  rate both for contractors and Govcrnment. 

5. The issues of soorkce annually, including stock now in liand, have becn :- 
Maunds. Seers. 

. . . . . . . . .  Season of 1847-48 . . . . . . . . . . . .  54,367 10 
. . . . . . . . . . . . . . . . . . . . .  ,, 181849  1,92,937 30 ... ,, 1849-50 . . . . . . . . . . . . . . . . . .  4,18,867 30 
. . . . . . . . . . . . . . . . . . . . .  ,, 1850-51 4,42,751 30 

. . . . . . . . .  ,, 1851-52 . . . . . .  ... ... 6,19,047 25 

... ... , 1852-53 . . . . . . . . .  ... ... G,72,268 25 
... Part of seasoti of 1853-54 . . . . . . . . . . . . . . .  11,30,836 15 

Total maunds ... . . . . . .  ... ... 35,31,137 5 

a t  an average of 12 rs 9 a. per 100 maunds. T h c  rate, when I joined, was 1 4  rs. 12 a. ; i t  has since naturally 
fluctuated wit11 tlie cost of bricks ; hence we fiud it  reduced to 12 1,s. 8 a., and tlien to 12 TS. per 100 maunds, 
and latterly it  has risen to 13  rs. 8 a. 

6. 1 have been vcq- fortunate in my estcnsive dealings \\.it11 contractors for Puzawali inade bricks, 
lime, and carriage of firewood. Of brick contractors I liacl from 40 to 50  in constant employ, about t h e  
same number of lilne contractors, alid sometilnes as liia~iy as 400 contractors with 2,000 carts bringing 
fircwood from the forest. Every rupee earned by my numerous contractors was paid to them in m y  
lwesence, and altliougli I have been obliged to maltc I:~sge advances to get tllem to work, and to retain them 
afterwards, I have not, to this date, lost one pio by tlie contractors for bricks and firewood; but I did lose 
about 150 rupces by the lime contractors, two of ~ v l i o n ~  (lied before their colitracts were coinplctcd, and they 
were in snch poor circuinstances that they left nothing but their starving families behind them. 

5. In conclusion, I wonltl :~dvert  to the large snln of lnoney wliich has passed through my hands for the 
supply of materials for the nortliern tlivisioii, mxl entlcavour to sliow, that it  has becn, a t  least, not unpro- 
fitably csl)cnded. Tlie snm-total oE money laid O I I ~  nn materials, excl~isivc of cstal,lisli~nent pay and current 
espenscs is, as l)cr accompanying statenlent, 23,48,398 rs. 4 0 .  4 p . ,  wliich, bcing sprcad over 78 months, 
gives an a!-erage monthly o~itlay of 30,107 rs. 1 0  rr. Xp. T h e  inc)~eased c11a1.ges for supervision over this 
ontlny-I ~ t ~ c a n  my own salary, tlint of 111y q@cc cstnblisllincnt and current cspenses ; for the same staff of 
ovcrsccrs woalcl i~ccc~ssarily have bee11 maintained if the esecutive and material departments had not beer] 
separated-hal-c bccn, as nearly as possible, 500 rupecs per inenscm, or 1 3  per ccnt. Now, to look a t  the 
direct wr ing  to Government effccted by reduction of rates: the avcrage cost of bricks during m y  first 
season's work, viz., 1,244 rs. 12 (1. per lalrh, m:T be assunled as the rate of manufacture when I took charge. 
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My bricks on the wllole liave come to 995 TS. 3 a., equivalent to a saving of 249 rs. 9 a. per lakh, or on 
16,10,94,899 bricks, 12" x 6" x 2$", 4,02,032 rs. 7 a. 411. Similarly with lime: the reduction has been 
30 rs. - 26 rs. 3 a. = 3 rs. 13 a. per 100 mam~ds, or on the total supply 72,893 rs. 14 a. And hi respect to 
soorkce, the reduction is equal to 2 rs. 3 a. pcr 100 maunds; or on 35,31,137 maunds i t  is 77,243 la. 10 a. 
Collecting these smns, me gct :- 

RE. A. P. BS. A. P. . . . . . . . . .  Saving on bricks ... 4,02,032 7 4 
. . . . . .  ,, lime ... ... 72,893 14 0 

,, Soorkec . . . . . .  . . . . . .  77,243 10 0 
5,52,169 15 4 

Deduct espense of supervision for 61 years; at 6,000 rupees per 
annum . . . . . . . . . . . . . . . . . .  ... 39,000 0 0 

Nett saving to Govcrll~nent ... . . . . . .  5,13,169 15 4 
being 17.93 per cent. 

8. I shall say nothing of the difficulty of obtaining materials in large qu,mtities at a ~ y  price, of 
carriage for the immense stocks of firewood required for my kilns, of transporting lakhs of cubic 

feet of lime annually ; in short, of making arrangements for materials gencrally, on so very extended a scale 
as was indispensable in the northern division; but allow the simple figures given above to speak for them- 
selves, confidently trusting that the results which have been sho~vn in this memorandum mill prove 
satisfactory. 

(Signed) J A ~ S  FINN, 
Executiue OJicer, Northern Division Ganges CanaL 
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STATELIENT OP  TRACT of CASH !-eceived to ACCOUNT of MATERIALS, and of ISSUES of MATERIALS to WORKS, with RATES of each. 

* These four ratcs include camage and stacking. In February, 1849, I was relieved of the provision of carriage for bricks, but Captain Goodwin 

Stone Lime 

per 100 

Maund8. 

--- 
as. A. F. 
29 9 7 
30 0 0 
30 0 0 

30 0 0 
30 0 0 
28 0 0 
28 0 0 

23 12 0 
23 12 0 
23 12 0 
23 12 0 

25 4 0 
25 4 0 
25 4 0 
25 4 0 

25 4 0 
25 4 0 
25 4 0 
25 4 0 

25 4 0 
25 4 0 
25 4 0 
25 4 0 

25 4 0 
25 4 0 

- - 
- 

,, Oct. 31 ... 
1850. 

,, Jan. 31 ... 
,, April30 ... 
,, July 31 ... 
,, Oct. 31 ... 

1851. 
,, Jan. 31 ... 
,, April 30 ... 
,, July 31 ... 
, 0 3 . 

1859. 
,, Jan. 31 ... 
,, Aprd30 ... 
, , J u l y  31 ... 
,, Oct. 31 ... 

1853. 
,, Jan. 31 ... 
,, April30 ... 
, , Ju ly  31... 
,, Oct. 31 ... 

1854. 
,, Jan. 31 ... 
,,Mar. 31... 

Total ...... 

I s s u ~ s  TO W o a ~ s .  
Firewood Pukka 

PuoD. advances to brought Bricks 
on 1 2" x 6" x 2 r  

Materials. Works. per Lakh. 

RS. A. P. 
1,214 13 l *  
lJ00 8 8' 
1,149 8 0* 

5,0@,012 8,86,918 , 22,789 1.02.717 121 30,604 35 ... 1,066 13 lo* 
,, April 30 ... 1.34,500 0 0 33,47,299 ... 4,67,384 42,081 98,974 2if 84,828 0 ... 850 0 0 

Soorkee 

per 100 

Maunds. 

~ s .  A. r. 
14 10 9 
I4 12 0 
14 12 0 

14 18 0 
12 8 0 
12 8 0 
12 8 0 

12 0 0 
12 0 0 
12 0 0 
12 0 0 

12 0 0 
12 0 0 
12 0 0 
12 0 0 

12 0 0 
12 0 0 
12 0 0 
12 0 0 

12 0 0 
12 0 0 
12 o o 
13 8 0 

13 8 0 
13 8 0 '  

- - 
- 

, , July 31... 79,400 0 0 26.66,822 

averages struck on lnrge quantities, that 120 rs. 14 a. 5p. cover all expenses of carriage, kc.  If, therefore, 120 rs. be added to the lrucceeding rates, the total cost of bricks to 
the worka will be obtained. 

(Signed) JAXEE FI'INN, Executive Oficer, Northern Division Ganges Canal. 
E3 
W 

- -  

hae ascertained from 

14,700 0 0 

63,200 0 0 
1.07,000 0 0 

e0,000 0 0 
44,500 0 0 

3 z 

? 
U 

0 
P 

3 
M 
ul 

P r 

In store about / ... 1 30.00,OOO 

Grand Total 23,48,398 4 4 1 16,10,94,899 
I I 

i i 0 0 0  1 4,500 
37,01,300 

52,20,65I 
i2,58,166 
47,68.556 
36,94,683 

4,14.523 1 65,202 91,085 25 53,961 10 13,47,498 800 0 0 
18,800 1 12,140 

1,01,708 1 ... 
2,64,200 ! ... 
3,24.700 ) ... 
1,80,052 I ..' 

75,000 0 0 ' 67,91,037 
1,08,000 0 0 65,48,520 

75,000 0 0 1 75,74328 

... 
77,69,023 

37,000 0 0 

1,11,000 0 0 
1.65.000 0 0 
l,Oi,OOO 0 0 

35,500 0 0 

75.000 0 0 

... 
18,37,916 

... I,i5,000 0 / ... 1 - ---- 
19,38,200 0 '35,31,137 5 91,55,734 - I I I 

4,93,274 1 50 
1 

2,46,160 

... -------- 
2,00,68,040 

51,22,708 

96,22.391 
1,06,41.609 

63,94,170 
57,38,834 

59,26,946 

2.30,800 150 
2,03,250 I ... 
3,i0.315 ; ... 
7,22,260 j 500 

2,34.300 200 
6.42.713 j ... 
4,88,900 ( 7.460 
8,93,435 , 30,900 

5,28,760 1,74,459 
4.64,350 / 60,668 

... 
6,155,816 

1,30,000 0 0 1,11,53,925 
1.05,000 0 0 1 85.62.097 

83,000 0 0 1 58,18,315 

1,55.000 0 0 1,30,38,573 
l,OO,000 0 0 56,78,784 -- I 

,23,48,398 4 4 1 15,80,94.899 

3.05.800 
5,93,250 

8,75,280 
3,11,150 

77,69,023 

6,80,734 
7,70,349 
6,91,590 
3,06,850 

10,65,216 
14,6906 
10.67,OiO 
12,07,532 

11,66,102 
8,44,i60 
5.97,360 
1,95,1?0 

10,84,590 
2,14,504 

2,00,68,040 

98,890 
118,011 

2,09,598 
3,09,900 ------ 

18,3;,916 

18 30 25,926 10 

/ 

700 
29.864 
35,932 ... 
22,546 
... 

15,274 
7,674 

10,742 
49,134 
18,487 
40,039 

3,875 
56,845 

6,65,816 

... 

... ... 
14,98;200 ... 

22,802 2 
65,222 15 

1,26,371 25 
364 15 

43,365 25 
1,14.875 0 
1,10,544 30 

1,532 20 

91,712 0 
1.05.634 30 
1,17,132 271 

856 10 

54,217 10 
1,19.353 

800 0 0 

i80 0 0 
780 0 0 
i80  0 0 
i80 0 0 

... ... 
12,41,755 ... 

... ... 
22,81,507 ... 

... ... 

, 0 5 4 7  2 
1,79,429 10 
1,08,040 25 

50,361 20 

57,324 30 
1,56,163 35 
1,78,901 25 

68,305 5 

2.78,555 15 
1,26,910 35 
1,45,276 10 

41,261 20 

2,00,578 0 
2,38,637 0 

780 0 0 
780 0 0 
780 0 0 
780 0 0 

780 0 0 
780 0 0 
880 0 0 
880 0 0 

880 0 0 
950 0 0 

1.28.470 
18,141 

2J3.531 
1,02,775 -- 

950 0 0 
950 0 0 

950 0 0 
950 0 0 

19,38,200 0 33,56,137 5 91,55,734 - 
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A P P E N D I X  B, 

REPORT of a COMMITTEE assenzbled by Ge~zeral Orders Cont?~?an(ler-in-C?~itf; dated let/& 
September, 1515, under Instruct ions~.om the Right Honou~able the G o v E R N o R - G ~ ~ ~ ~ ~ ~  
of INDIA in COUNCIL. 

EXTRACT FRON GENERAL ORDERS. 

Under instr~~ctions from the Right Honourable the Governor-General of India in Council, the undernrelltioned 
c~fficers are directed to form themselves into a Committee, to assemble at such places and on such dates as may be fixed 
by the President, for the purpose of reporting on the causes of the n~ihealtliiness which has existed at Kurnnul a ~ ~ d  other 
portinns of tlie county along the line of the Delhi Canal: tllc Committee will also report whether an injurious effect on 
the health of the people of the Dooab is or is not liliely to be produced by the contemplated Ganges Canal :- 
Pmaident : Rlnjor W. E. BAKER, Engineers; Members : Sulgeon T. E: D c ~ r s r ~ n ,  I-Iorse Artillery ; Lieut. 11. YULE, 
Engineers." 

R E P O R T .  
Roo?-kee, 3rd Jllur~lr, 1847. 

THE conduct of the investigation intrusted to  our Comrnittec, and detailed in tlre anncsed General Order, 
involved the neccsaity of persoliallp examining the districts irrigated I)y the existing canals, and sucli otlicr 
localities as seemed best suited for a fair comparison wit11 tlleln. F o r  this purpose, the Committee met at 
Kurnaul  on tlie 30th November, 1845, and proceeding south\vard had made considerable progress in tlie 
csanrillatiou of tlic i r r i p t e d  districts west of tlre Jurnnn, wllcn tlrcy were summoned to military duty with 
the a n n y  of tlie Sutlej. On  the 1st  of Kovember, 1846, tlie inquiry mas resumed, and lias continued without 
fiirtlier interniption. 

2nd. Tlie route followed by  our Committee may be tracer1 on the accompanying skctcli map. I t  was 
prcscribctl in some measure by  the official engagcmcnts of hfajor Baltcr, whose inspection of tlie canals, ctc. 
was necessarily performer1 in conjunction witli Iiis duties as a rne111l)er of the Committee. I t  will be seen, 
that  mc ]lave esnmined tlie irrigated and unirrigatetl districts on both banks of the Jumna, that we have 
visited the N~rjufglrnr jheels, and have followed tlie propo~ed course of tlie Ganges Canal for 8 3  milcs, viz., 
from Hur t ln~ar  to the latitude of 3Iecriit. In  tlie course of this inquiry, we liavc travellcd about 1,400 miles. 
W c  have visited more tlran 300 irihabited locnlitics, and llavc pcrsonnlly examined upwarcls of 12,000 iudi- 
viduals of all ages. 

3rd. It was suggested by our  medical mcmbcr, and will be generally achnitted, that a fair coiirpnrison 
of the sanitary condition of different districts must bc. founded on observations taken mitl~in a very brief 
period of each other, and under circumst,u~ccs as nearly as possible similar. Tlie observations talcen in 1845 
were, therefore, useless for our present purpose, the necessity of colnplcting our inrluiry witliin a pcriotl 
limited to about three months, compelled 11s to restrict our observations to the bodily condition of t l ~ c  pcoplc 
and to tliose niorc obvious circumstances whicl1 all modern authority concurs in pronouncing to be those 
most concerned in tlie production of disease. 

4th. I n  the commencement of our investigation, \vc liar1 hoped to dcrivc miicli assistance from tIlc 
results of inqnirics conductcil by our own native agent$, and at  our instancc by the establish~nc~lts of tllc 
revenue and cnn:il d e ~ r t m c n t s .  Wc ]lave now before us an ilnmensr mass of reports obtained froin H U C ~  

sources, 1)nt they are in general so vague and unsatisfactory, and arc so little corroborated 1)y our own 
personal observations, that we were unwilling to incur the Inbour in\-olvcd in arranging and digesting them, 
with so little pro~pect  of ultimately oljtaining trustwortliy rcsults. 

5th. Our  principal oljcct was to ascertain what relation sul~si.;tcd betwccn certain pllysical conditions 
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of tile different districts, and the liability of their inhabitants to miasmatic fevers. T h e  former could be  

noted with some degree of certainty; but  in the absence of official medical statistics, and with frequent 
reason to doubt the accuracy of oral testimony, although collected by ourselves, we could not obtain even an 
approximation to a fair comparison of the past and prescnt sanitary condition of the inhabitants of different 
localities. In  this difficulty, i t  was suggested by  our medical member, that the condition of the spleen in 
any number of individuals would be a fair tcst of the probable frequency and degree in  which they had 
suffered from n~alaiions influences. Having satisfied ourselves of the propriety of this test, and finding it  
easy of application, we determined to adopt it, and have based on the rcsults so obtained the most important 
of the conclusions a t  which we have arrived. In  the Appendices B and C, will be found a memoir by  
Mr. Dempster, stating the medical grounds for the adoption of this test, and describing the method followed 
in applying it. 

6th. The  present season, in which our observations were taken, has been a generally healthy one, and 
was preceded by a season scarcely less favourable. I t  is also separated by  eight or nine years of good 
harvests from a season of drought, a circumstance decidedly in favour of unirrigating villages which have 
had abundant time to recover from any sickness that might have been entailed upon them by the unmitigated 
hardships of famine. 

7th. Amongst the instructions furnished for our guidance from the Adjutant-General's office, we find 
a series of questions, on each of whic11 his Honour tlie Lieutenant-Governor, North-Western Provinces, has 
called for our recorded opinion. These questions embrace nearly all the im1)ort:tnt points of o w  investigation, 
the results of which c a ~ ~ n o t  perhaps be shown in a more intelligible form than that of consecutive answers to 
his Honour's interrogatories, as follows :- 

~ ~ ~ . - F I R S T .  ITow far is the ~ ~ ~ h e a l t h i n e s s  Reply I.-We have obtained satisfactory ~ r o o f  that an exten- 
which has prevailed of late years at Kumatll,  sive epidemic influence, in whatever i t  rnay have co~lsisted, o r  

Hansiy ''ohtuck, and in the however produced, undoubtedly pervaded a large portion of the 
villages irrigated from the canal, attributable to 

esistellce of the canal, and to irrigation North-Westelm Provinces of late years, and especially during 
from it ? and after the rainy season of 1843. T o  this we would partly 

attribute the sickness which occurred in the c m d  irrigated 
districts, where, however, i t  is also certain, that the disease was generally, though not universally, more 
prevalent and severe than in other situations. 

~ ~ A . - S E C O N D .  D i d  similar unhealthiness Reply 11. - Nearly all places within the North-Western 
at the same tinte bi other l)flrts of the Provinces also suffered from fever a t  the same time, and in a 

country not iwigated.frovt the canal n ~ t d  beyond aegee greater than usual.c the reach of its ilrjttence? I f  so, to what w e  have, moreover, every reason 
cause is that rtnltealtltiness nttTihttable? Was believe, that ill certain situations neither irrigated from tile ., 
the type of disease in the two cases the same? canal nor within reach of its influence (as at  Kythul, in tile 

vicinity of the Nujufghur jheels, and in the khadir of t l ~ e  Jumns,  
kc.), fevers prevailed to an extent and with an intensity, as great as in the worst of the canal villages. 
The season of the year at  which the disease appeared, its symptoms, progress, and consequences, would mark 
it  to have been evergwhere of the same typc, viz., the endemic (remittent and intermittent) of the rainy 
season, but everywhere, and espccially in naturally malariouv localities, greatly aggravated by the constitution 
or peculiarity of the season. 

lOth.--Tnln~.  I f  ,ymr consider the cnnnls to 
have been thc cause q f  unltenlthiness along their 
cottree, have you an!/ groci~ttIs for t11itl.king s~rch 
to be the rinrrl>oic?nble result of canal irrigation, 
or is it altribtrlnblc to other cnuses, such as in- 
tercepted drainngr, Jooding .front canal, pecu- 
liarity of the soil irrigated, 4 c .  ? 

Reply 111.-By far the greater part of the evils we have 
observed have not been the ~iecessary and unavoidable results 
of canal irrigation. I n  all situations where mischief was promi- 
nently marked, the natural drainage of tlie country had been 
checked or interfered with, stiff and retentive soils saturated 
with water, and natural disadvantages of site enhanced by excess 
of moisture. 

* See Appendix D. 
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11th . -Fovn~n.  C a n  gou svgyest any means Reply Iv.-The effects of canal irrigation appear to be 
~ l " ~ e ~ ' c l l ~  r're a ~ ' b u z t r t m ~  b e n d t  qf 

irrk'a- remukably local, almost strictly so ; three miles would probably tion niay be continrted to the c o u n t y  at large 
rvhile ?,lil;tnl.!l cal,lo,lments or laye  tou,u be a safe distance ; but if irrigation were prohibited within a 
be savedf imn the risk of  l~n71ealthiness7 circle of five miles radius round a large military station, its 

salubrity would not in our opinion be affected. 
1 2 t / r . - F r ~ ~ n .  Can y o t ~  strggest any change Reply V.-we feel doubtful whether any suggestio~l pro- "' 10'1!7i'1g Or of 'ye ?f lhe a5'ricuC ceeding fi.om authority, as to mode of life, ,=nposure, food, tural popttlation ~c i th in  reach of  canal irriga- 

tio,, tc.l,ich laoltld renclc,, tlle,n less liable Illcln clothing and construction of houses, would be adopted and 
at  present to nny ~tnhenltliy injuence occasioned voluntarily practised by the agricultural population. The best 
by the c r o ~ a b  ? and most efficient prophylactics of this class, naturally come with 

competence and ease, but much might be done to improve the 
salubrity of village sites, viz., to stop irrigation within 200 yards round zll canal villages, and to plant a 
double row of trees round the unirrigated space ; to deepen all good village tanlis, and to keep them full of 
water d l  the year ronnd ; to drain all shallow pools in or about villages, or to convert them into proper 
reservoirs of water ; and, wherever it may be possible, to improve the drainage of village sites. I t  would 
bc no hardship on a new canal to make such works an invariable condition of obtaining water for irrigation. 
Cleanliness is of much, though not of such vital importance as the measures above recommended ; but we 
fear no rules on this subject could be generally enforced. 

13th.-SIXTH. Looking to the cirmtmstances Reply VL-The Eastern Jumna Canal furnishes examples 
o f t A e  E a s t c r n ~ i t m n t a O r  SaAarunpoOr Ca'ialj  of some of the best and worst results of canal irrigation. In 
you .find tlrat the efect of  the canal irrigation 
on the of the irlhnbitnnts has been the tlie north and south divisions, where the soil is light, the drainage 
same there as on the West Jttmptn or Delhi perfect, and irrigation carried on chiefly by " Rajbuhas," we 
Canal?  If :tot, how (lo you account for this perceive all the blessings and scarcely any of the evils of a 
di'erencc in eject 1 canal. But in the centre division, where the drainage of the 
country has been greatly obstructed, and the soil is generally more stiff and clayey, the effect on the health 
of the inhabitants has been the same in kind, and nearly in degree, as in the objectionable portions of the 
Delhi canals. 

14th.-SEVENTH. DO y m ~  s t lpose  that the Reply VII-In the course of our inquiries on the existing 
contenlplated Ganges Or canals, we have found salubrity to depend in a great measure 
exercise an  injurious eJect on the health of  the 
people of the Doab, over the of which on the nature of the soil and the efficiency of the surface 
it is intended to eztend its infEuence? I f  yrm drainage. In  the districts which it is proposed to irrigate, the 
are of opir~ion that it wi l l ,  can you propose an.q obvious geographical features of the country enable us to 
remedy Or which z"ill not Ihe pronounce with some confidence, that an efficient drainage, if 
entire abandonment of  the undertaking ? 

not everywhere existing, is at least ~enerally attainable. On 

thc proposed line of the canal from Roorkee to ~ e e r u t ,  we observed the soil - be fight and friable; 
but without an extended examination, me cannot pronounce what proportion of the remaining districts of the 
Doab is characterized by ~imilar  soil. I t  can scarcely be hoped, however, that in the whole length of the 
proposed canal and its branches, some localities will not be met with, naturally and irremediably unfnvourable 
to irrigation, and in ml~icli disease analogous to that found on the existing canals may not be expected to 
develop itself. On the other hand, if attention to drainage be made an absolute condition of participation 
in the benefits of the canal, an improvement rather than a deterioration of the general salubrity, may, in 
many instances, follow the introduction of canal irrigation. On the whole, we consider ourselves w,manted 
in anticipating, on tlie Ganges Canal, a far less amount of contingent evil than has been experienced on those 
of the Jumna, which were originally constructed without reference to many important poillts which have 
been especldly kept in view in ~rojecting the present work. And more especially in drawing iuferenceg 
from results on the Dclhi Canal, great allowances should be made for the nat~wal disadvantqes of the country 
through which it flows-when compared with the Doah generally. I t  is a remarkal~le feature of the 

" b m p r  " land bordering the right bank of the Jumna, that its drainage Hows from, instcad of towards, that 
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river. The  slope of the country, which is to the south-west, amounts to 1 foot or 1 foot 6 inches per mile, 
and is not sufficient to prevent even a slight obstruction from interfering with the flow of water. I n  subor- 

dination to the general slope, there are minor undulations, the excess of slope in  one part being compensated 
by the absolute want of it  in another. I n  such cases, the drainage of the higher lands collects in the lower, 
and fiom the latter there is no efficient escape. This is exemplified on a large scale in  the Nujufghur jheels, 
and to a less degree in many other localities. T h e  Doab, on the otllcr hand, is intersected by deep 
depressions, sometimes with the character of valleys, sometimes of ravines. These, except in a few instances, 
keceive and rapidly carry off the surplus water of the country. 

15th. With reference to the latter part of this question, we have prepared a memoralldum of measures 
connected with the execution of the Ganges Canal, which we would strongly urge upon the attention of 
Government. With the details of these measures, which are of a technical nature, me have not encumbered 
this report, but they will be found in Appendix F. 

16th. I n  addition to the above replies, it is proper to state our opinion of thc effccts produced by  canals on 
the population of the irrigated districts, as regards their enjoyment of life and physical efficiency as agri- 
cultural labourers. During the cold season of 1846-47 (a healthy year), no obvious bad effccts were 
perceptible in the adult population. T h e  Inen generally looked healthy, happy, and thriving. T h e  autumn 
crops mere all gathered in, and the spring crops sown. The  villagers on the Western J u m n a  canals are better 
clothed and housed, and have more appearance of wealth and comfort than those off the canal. Ln a few of 
the worst localities the aspect of the children was decidedly sickly; they were puny and pot-bellied. I t  
must fiuther be borne in mind, that our observations were made at  a fayourable season, and that we not only 
ref~~ained from calling for the sick, but systematically discouraged their being brought forwai-d. 

17th. I n  our exanlination of districts unconnected with thc canals, we have i~lcluded some in which well 
irrigation is habitually practised, and in ml~ich we have found the populatioll in a slight degree Inore subject 
to malarious diseases than in the totally unirrignted districts. W e  would, however, hesitate in attributing 
this difference to the mere circumstance of irrigation. It may perhaps be as justly ascribed to the abundauce 
of springs and limited depth of wells, which are essential conditions of extensive well irrigation. 

18th. I n  endeavol~ring to account for the observed difference of salubrity between well and canal 
irrigation, wc beg to ~ o i n t  out some material differences in the circumstnnces under which they are severally 
practised. Well irrigation is chiefly resorted to during the healthy season of tlie y e w ;  the mater obtained 
with labour is used wit11 economy, and the natural rnoisture of the soil is not irlcreased by  the water being 
transfcrred fro-m a lo\ver stratum to the surface. Canal irrigation, on the other hand, is practised tl~roughout 
tlie year, bring ap1,lied even during the rainy season to the cultivation of rice. T h e  water being more 
easily obtained, is more likely to be used in excess, and such portion of it  as may be absorbed by the soil 
increases by so much its nntural humidity. I t  may be added that foreign alluvial matter is more likely to be 
held in ~uspenaion in cand  water than in thnt obtained from wclls. 

19tli. The prc-oninry advantages of canal irrigation, both to Governnlent and to the farmer, are, we 
believe, fi~lly recognized, and are so well understood by the cnltivators themselves that t h g -  would willingly 
take thcir ch:u~cc of the contingent evils of irrigation, in order to securc its benefits. Of this we saw 
ahundailt proof in the course of our investigation. I t  would, Iiowevcr, have been an important test of the 
nationxl valrlc of canal irrigation could we havc acc~u:ttcly ascertained its effects on the density of the 
populntion, and wlicther the augmented capacity of tlic soil for supporting life compensated for the increased 
activity of i n f l ~ i c ~ i c c ~  i~limicnl to its duration. In  tlie hope of determining this qucstion we obtained from 
the revenue n~itliorities ccrtai~i returns, of which an abstract will be found in Appendix G., and which show 
a marked difference in filvour of irrigated lands. I t  is, however, to be regretted that thc census forming the 
basis of t l l c~e  returns was taken several years ago, and may therefore not be strictly applicable to the 
existing condition of the country. 
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20th. In the foregoing paragraphs we have confined ourselves to general conclusions, fearing lest, by 
entering on the consideration of local details, we should extend our report to an inconvenient length, But 
our attention having been particularly called to the station of Kurnaul, we beg to offer a few remarks showing 
briefly the causes to which we attribute the late sickness a t  that station, and the extent to which tliey may be 
removed or palliated. 

21st. The insalubrity of I~u rnau l  has been ascribed to various causes : To the prevalence of an epidemic 
influence of late years over the North-Western Provinces-to its proximity to the Jumna khadir on the east, 
and to the unhealthy flats of Kythul on the west-to the stiff and retentive nature of its soil-to the swamps 
bordering on the canal-to the extent of rice cultivation-and to the naturally imperfect drainage, being still 
further obstructed by the canal embankments. Each of these causes, and especially the first named, have, 
in our opinion, contributed to the unhealthiness of Kurnanl. Some of them are obviously irremediable, but 
we are satisfied of the practicability of reclaiming the canal s\ramps, of improving the surface drainage by 
carrying off the superfluous water under the canal by two tunnels to the Jumna, and of prohibiting irrigation 
within two miles of the cantonment pillars. W e  have no doubt that the adoption of such measures would be 
attended with beneficial results ; but believing that the level of the springs has been permanently altered, 
and the under strata of the soil saturated with moisture, me cannot confidently prognosticate that they would 
ensure the complete restoration of salubrity. 

22nd. In  the foregoing paragraphs, me have confined ourselves to general conclusions, purposely 
omitting the chain of induction by which they have been formed on the observed facts, as recorded in the 
figured abstracts in the Appendix E. A full discussion of the complicated considerations which have 
influenced our opinions would have extended this report to an undue length, and might probably have hin- 
dered rather than facilitated the formation of a correct judgment on the important question at issue. The 
facts, however, are recorded for reference, and will be found, on careful examination, to support our 
opinions. 

23rd. I n  conclusion, we beg to record our obligations to the Honourable the Lieutenant-Governor, 
North-Western Provinces, for the assistance he has afforded us, both privately and officially, in the prosecution 
of our inquiries. On his requisition we have received from the Madras Government a report on a remarkable 
epidemic that pervaded the southern districts of that Presidency in 1809, 1810, and 1811, an abstract of 
which will be found in Appendix H., and at his suggestion we have obtained the appended reports from 
Drs. Kier and Collyer, showing that tank irrigation, as practised in certain districts of Rajpootana, is con- 
sistent with a high degree of salubrity. These documents possess much interest with reference to the subject 
of our inquiry, and have bd their due influence on our general conclusions. 

(Signed) W. E. BAKER, Majo~, Enginee~s, 
P~esident. 

(Signed) T. E. DEMPSTER, Surgeon, 1st Brigade Horse Artilbry, 
Member of Committee. 

I fully concur in the substance of this report; but as a change in my ordinarg duties, since I was 
appointed a member of this committee, has prevented my taking any active share in its proceedings, my 
signature here is merely formal. 

(Signed) H. YULE, Lhtenant,  Zhgineer3, 
Member of Committee. 
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I WOULD willingly have confined myself strictly to the facts before our Committee, did I not consider i t  necessary, in 
order that these very facts should have due weight and consideration, first, fully to meet an argument often advnnccd by 
in~ l l i gen t  persons interested in canal irrigation, and believed by them so unanswerable, as alone to prove the doctrine 
of malaria a mere fiction of medical writers, and to render all further inqniry unnecewary, viz., that some marshes can 
be pointed out which do not cause fevers to any extraordinary extent; and some perfectly dry localities, where fevers of 
a very malignant nature abound. 

That certain local peculiarities are generally connected, as cause and effect, with certain diseases of the human hody, 
is no hypothesis of any set of medical speculators, but a belief which has forced itself on the conviction of mankind in 
various ages and countries. What those conditio~ls are which are essential to the production of endemic disease, and 
what are accidentally associated with them, how the poison is evolved, and what are its sensible properties and chemical 
composition, have indeed furnished ample grounds for medical speculation and controversy; but the general proposition 
itself is as fair and legitimate an induction from observed facts as any within the whole range of science. 

Exceptions do not confirm a rule, but neither do they overturn a fair induction. They only show that our know- 
ledge is incomplete, and the whole law of the case not fully understood. If, in the exact sciences, residual phenomena 
are constantly occurring ; somcthing happening which was unlooked for ; sonlethiug espected which does not take place ; 
how much more may they be anticipated in such a science as medicine, where the sources of error are at  once so numerous 
and perplexing ? 

Mankind, not physicians alone, have agreed that typhus fever is a highly contagious disease. Suppose (what would 
not be difficult) that 1 collect a dozen authentic cases of persons who have freely exposed themselves to this contagion, 
and who, notwithstanding, entirely escaped the disease; am I therefore to shut my eyes to the thousands of instances in 
which the complaint was communicated under like circumstances, and to reject the whole doctrine of contagion as 
untenable 1 Surely this would be generally condemned as a dangerous and inexcusable error 1 The human race have, 
at  least, as deep a concern in the laws of malaria as in those of contagion. 

I t  is a remarkable and most important fact, that the diseases believed to arise from malaria are, beyond all com- 
parison, more prevalent during and immediately after the periodical rains in India, than at  any other season of the year; 
and that this is precisely the time when the conditions everywhere alleged to be necessary to the production of that 
poison, are also, beyond all comparison, most abundant. At  some places there may be more, and a t  otheta less ; in some 
years more, and in others less ; but the truth of the general remark may be verified, in this country, a t  all places, and 
in all years. 

When we remember the feeble affinities which hold together the constituents of vegetable matter, the numerous and 
totally dissimilar combinations into which thcy may enter, and the seen~ingly trifling accidental circumstances which nlay 
determine the nature of the new compound, it is not unreasonable to believe that a something capable of causing human 
disease may he evolved dtuing the decomposition of such substances, under the action of heat, moisture, and electricity; 
or to conceive, that unappreciable, or at  least unnoticed modifications of these conditions, or of the chemical state of 
neiglibouring bodies, may alter the naturc of the expected product, and obstruct the formation of the poison when most 
confidently looked for. For instance, we may make all the usual arrangements for vinous fernlentation ; an unexpected 
and unobserved change takes place in the temperature or electric condition of the atmosphere, and vinegnr, not wine, is 
the result. Is malaria alone to be a constant and unvarying product of such complex operations, even though all the 
ordinary conditions are apparently present 1 

Again, if we admit that a certain class of fevers arise from malaria, does it necessarily follow that a11 endemic 
fevers must originate in the same cause, or that all malaria is necessarily one and the same 1 Or who has demonstrated 
that malaria, like carbonic acid gas (an aeriforn~ fluid, to which in some points i t  bears a striking analogy), may not be 
evolved under several and very different apparent conditions ? 

All our previous knowledge and experience would lead us to suspect some mischief from irrigating canals in such a 
climate as that of India, especially, if' not expressly constrl~cted so as to preserve the drainage of the country, and 
effectually to control the immoderate use of the watcr; and all I contend for is, that the question be tried and decided 
by the hcts strictly bearing on the case before us, and not by a few exceptions, however striking or inexplicable, found 
in other distant situations or countries. 

(Signed) T. E. DEBIPSTER, Surgeon, 1st Brigade, Horse Artillery, 
Jfeinber of Comtnittee. 

THE first indispcnsnblc fitep in the prrRent inquiry mas to obtaiu some certain mode of determining the relathe fialubrity 
of different districts irrigated hy the canals, irrigated by wells, or altogether uuirrigated. In most European countries 
at  the present, day this mould have bcen easy enough, by thc mere comparison of the known medical statistics of the 
several locnlities under cxnminc~tion; hut in India the difficulties were a t  first sight almost insurmountable. IIere we 
had no record of tlisraseu, births, deaths, and population to which we could refer. A native's account of thc hrnlthiness 
of his own town or village, even for one season, is the loosest and most vague of statements, and if employed to collect 
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positive data, his written report is  not a whit more to be depended on. The aspect of the people is always a matter 
liable to error and difference of opinion ; and the important subject of longevity cannot even be approached, for no 
native knows his own age correctly, least of all those advanced in years. The records of military hospitals were good 
and valuable data as far as they went ; but they applied only to a few widely distant points, and referred to a class of 
subjects, differing in all important particulars from the native inhabitants of the towns or the agricultural population of 
the country. 

In  this difficulty, i t  occurred to me that the inhabitants of malarious countries, but especially the native inhahitants 
of unhealthy districts in India, often carry in their own persons a record of past suffering, which can at  all times be 
easily read, and which no one m n  either falsify or suppress. This is enlargement of the spleen, a disease to which the 
native of India is peculiarly liable, and which, if not the invariable consequence of miasmatic fever, is so constantly asso- 
ciated with it, thnt the one may (on the large scale) be  safely taken as the n~easure of the other, or at least of that 
malaria from which both unquestionably spring. But as this is a test which has never before (to my knowledge) been 
used for the same purpose, and as many of our  conclusion^ are based on the results with which i t  has furnished us, I 
trust I shall be permitted to enter somewhat fully into the subject. 

There is no fact more generally known or unhesitatingly admitted by medical men, than that disease of the spleen 
is one of the most frequent consequences of malarious fevers. To enumerate all the authorities on this point, would be 
to quote most of the respectable writers on these subjects; but that Government may appreciate the value of the 
test I chiefly depend on for the purpose of determining the comparative intensity of malaria in different localities, it 
will be proper to cite a few passages from two recent and well-known works, by authors, respectively, of European and 
Indian experience :- 

" In moist countries, whether warm or temperate, they (diseases of the spleen) are endemic, as in Italy, Holland, 
South America, and some parts of India; in  fact, roherevei. ~nalaria exists." 

" The most frequent causes of enlarged spleen are ague and remittent fever."-Cyclopcedia of Practical Medicine. 
" The most part of the cases of vascular enlargement of the spleen in this coutltry (Bengal) follow intermittent 

and remittent fevers, and tumid spleen may be stated as the most invariable consequence of acute and debilitating disease 
among children of weak constitutions in Bengal. 

' l  The assemblage of constitutional symptoms described in the foregoing pages constitntes the endemic cachexia of those 
tropical countries thnt are subject to paludul exhalations; the enlargement of the spleen is the most frequent attendant 
on that cachexia; and its increase or mbsidence generally corresponds with the unfavourable or favourable changea 
which are taking place in the constitution. 

'1 Disease of the spleen is much more frequent in those years in which the most obstinate, fatal, and protracted 
remittents prevail. . . . The history of the fevers of St. Domingo and of hlinorca by Jackson and Cleghorn shows how 
frequently disease of the spleen is connected with the autumnal fevers of these countries. But great heat is not 
essential to the production of that disease. It is  the autumnal endemic of Holland, of the low parts of Hungary, 
of the marshes of Lombardy; and i t  is by no means rare in the fens and marshes of England. In fact, enlargement 
of the spleen is frepent wherever inte~mittent and remittent fevers prevail."-Twining's Diseases of Bengal. 

Such passages might be multiplied to a great extent; but the above will, I hope, suffice to establish the value of 
this kind of evidence, as a probable measure of the existence and intensity of malaria in any particular situation. 

I may here remark that Ague cake, the name by which enlarged spleen is commonly known to the country people 
in the fenny districts of England, is a happy translation of Tup tillee,' the words used by the up-country Indian 
peasants to express the same disease. 

Although the intimate connection between malarious fevers, and organic disease of the spleen is established beyond 
a doubt, i t  never was supposed that these diseases bear an exact proportion to each other, or that the number of enlarged 
spleens in any particular situation, should correspond precisely with the number of attacks of fever suffered by ita 
inhabitants. Many fevers occur (epecially if the attacks have been slight and not often repeated) without being followed 
b y  enlargement of the spleen ; and many tumid or slightly inflamed spleens become natural in size and structure, soon 
after the fever has passed off. On the other hand, the spleen may become enlarged from other causes, and in persons 
who have had no distinctly developed paroxysm of fever, althougll living in a malarious locality. Such cases, however, 
are, according to my experience, comparatively very rare. 

When I first began to npply this test, I was not aware of its full value. I did not then know the extraordinary 
susceptibility of the natives, especiaUy the native children of these ~rovinces,  to disease of the spleen; nor could 1, 
before trial, have anticipated the facility with which i t  points out the relative salubrity of different situations, and 
a t  once detects unhealthy localities, which could uot otherwise be discovered without the experience and observation 
of several seasons. 

I t  must not, however, be supposed that this disense exists everywhere to a considerable extent, among the inhabitante 
of the North-Western Provinccs. Places in close proximity, but in otherwise different local circumstances, exhibit the 
most wonderful differences in this respect; and in some extensive tracts of country, the complaint is scarcely to be met 
with. On the otber hand, i t  is important to guard against exaggerated notions of the physical condition of the 
inhabitante of certain situations where so large a proportion are afflicted with this description of organic disease. 

Enlargement of the spleen is the least formidable of all organic diseases of the viscera; and is chiefly importent 
aa a ~ y m b o l  of another complaint, which generally haa preceded, and may come after it. The lesser varieties (marked 

* Literally, fever spleen. 
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in the figure 0. and S.), and which also form the great mass of the cases registered, may consist with every outward 
appearance of health and vigour. In  most places where the disease is common, some strikingly healthy-looking men 
and children were found with decided enlargement of the spleen. But the larger varieties (BI. L. VL.), of wliich but 
a comparatively small number are recorded, were usually accompanied with a sickly (cachectic) aspect. 

Other diseases besides fever arise from malaria, and other consequences than spleen follow severe and protractell 
attacks of fever; but most of these can be effectually concealed, and none can be detected with such ease and certainty 
as enlargement of the spleen. Indeed, without this test, our whole inquiry must have ended in vague and unsatisfactory 
conjecture, and without a single fact collected among the agricultural population on which we could depend. 

I have no wish to exaggerate the true and legitimate value of the spleen test, nor do I venture to assert that it wil 
indicate the presence of the remote causes of all fevers, or even of all pure endemic diseases of this class. There may 
be different kinds of malaria, giving rise to fevers of different types, and having different complications and conse- 
quences; or common continued and typhoid fevers may become mixed u p  with, and modified by, fevers of local origin. 
All these are worthy subjects of future inquiry. But from what I have lately witnessed, I am fully persuaded, that it 
will be found a true and faithhl comparative measure of marsh malaria in its extended sense; and with that alone, 
have canals and canal irrigation any proper connection. 

I t  was not, however, until after we had examined the cantonment of RIeerut, thnt my own faith in the practical 
utility of the spleen test was fully established. Hitherto, spleen disease had borne some distinct relation to the nearness 
of water to the surface, and in a few instances where water was very close, we had found the almost incredible number of 
about 70 per cent. of the inhabitants with enlarged spleens. Was the disea~e then caused by moisture alone, and not 
alwaycl connected with marsh fevers ? Meerut seemed well calculated to verify or disprove the received opinion; for in 
it we had a known healthy locality, with water only about 12 feet from the surface. 

Four separate observations were made in different parts of that large station, and out of 160 native residents 
examined, only three cases of spleen were found ; none above average size. 

The city of Delhi appears, a t  first sight, an instance in which the test failed ; but on careful examination, I think 
it will only be found to furnish a striking confirmation of ite general accuracy. The medical topography of the city, 
civil station, and military cantonment of Delhi, is an extremely complicated subject, and involves a great variety 
of important considerations, but I need only briefly notice in this place the folloming particulars : 

Within the walls, and especially in the most densc and crowded quarters of the city, there were comparatively fern 
indications of pure malarious disease. This accords q i th  what has often been remarked in other countries, viz., That 
the high walls, and narrow crowded smoky streets of large cities, are frequently a safeguard against marsh miasma, 
although other causes of disease may abound in such situations. 

In  the cantonment bazar, and suburbs outside the walls, a considerable amount of spleen disease was found. But 
when we proceeded to examine the villagcs situated on the verge of the low moist " Irhadir" land, immediately in front 
of the old sapper lines (a position now abandoned in consequence of its extreme insalubrity) the test at  once pointed out 
malaria in its highest intensity. 

(Signed) T .  E. DEMPSTER, Snrgeon, 1st Brigade Horse Artillery, 
Member of Committee. 

Particular Account of the Illanner of Conducting the Medical Examinations. 

IT is for many reasons of great importance, that I should particularly describe the manner in which the spleen 
examinations have been conducted. 

At each place twenty children and twenty male adults were selected, our chief care being, to take a fair sample, 
not of the sick, but of tho "going about" po~~ulntion of the town or vil1,age under iuspection. The avowedly diseased 
were discouraged from coming forward, and when brought were rejected, unless there were not others sufficient to make 
up the required number. W c  took subjects from all castes, and, wheuever it was practicable, examined a certain 
number of the agricultural labourers found in the ac1.joining fields, before entering the village, where our nunlbers were 
completed from other classes. Each adult was asked his class, if he had had fever this year, last yuur, or the year 
bcfore last. The children were only questioned as to caste. Major Baker generally pointed out the subjects. I 
conducted thc medical examination, and Major Baker entercd the result in his note-book. 

As the great object was to make use of an unequivocal, but easily applied test, no case was ever registered as 
" npleen," unless I had so distinctly felt the enlarger1 orgcrn that it cottld not be co~~fiutzdcd tcitli any other disease. When 
the abdomcu wns natural and thc muscles soft and yielding, a satisfilctory examination was generally obtained in the 
erect position ; but if thc belly was rigid, and the region of the spleen tumid, but not clearly defined, the subject was 
put flnt on his back, with the knees bent and raised. If nn enlarged spleen was not discovered after a ?noderately 
carefill examinntion so conducted, the person wm registered as pee .front the disease. Sometimes, though rarely, really 
doubtful cases were met with, which could not at  once be pronounced upon; these were put aside, .uld others examined 
in their stead. 

I t  will be obvious to mcdicnl men, thnt if all our subjects had been examined in a variety of postures, and in 
various statcs of the stomacli and bowels, several cases of spleen would have been detected, which necessarily escaped 
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my notice. But then this test would no longer have been an easily applied one, besides occupying n far Ionger time 
than me could afford to bestow on each village. The disease is not only so common, bat in general so easily detected 
Rfter a little practice, that we could afford to sink all cases not easily found, and as precisely the same mode of ezami- 
nation rocis .follorced et~cr?jrchere, it even~where furnished a fair scale of compnrison. 

One-half of the subjects selected for examination, was in all practicable cases composed of children under the age 
of puberty, first, because I believed young persons to be more liable to enlargement of the spleen than adulte, and, 
secondly, because the disease, when present, is in them more easily and certainly detected. For both these reason8, I 
considered children to be the more delicate test of malaria. The results amply confirm this opinion. 

As the size to which the spleen attains is a very important feature of the disease, and most probably indicative 
of the intensity of the remote cause, I adopted a simple plan of noting five different degrees of eize, which will be at 
once understood by reference to the annexed figure. 

0 .  Signifies a distinctly-marked case of spleen. 
M. One decidedly larger than 0, and the mean betwen the five varieties. 
L. A large spleen extending to, or near to the navel. 

VL. A very large one passing across the medial line. 
S. A small but perfectly marked case of the disease. 

The soft enlargements were seldom registered, even when they presented themselves. I was generally obliged to 
put them aside among the doubtful cases;" for although very confident as to the real nature of the disease, a mistake 
was possible. But when I felt a solid tumour in the left side, distinctly ascertained its shape, consistence, and thc 
direction of its edge, and hence knew that such could only be an enlarged spleen, in so registering it, we recorded a 
foct, not. a mere medical opinion, resting of course on the credibility of the witness. 

The very large spleens aometimes met with in bad localities, were rarely admitted into our returns, because the 
subjects usually presented themselves as " volunteers," and according to the rule adopted, were rejected. 

(Signed) T. E. DEAIPSTER, Surgeon, 1st Brigade Horse Artillery, 
Member of Conmtittee. 
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Abst~act  of the Medical Examinations, afording the p~incipal data f o ~  the foregoing Report. 
THE recorded numbers of natural and enlarged spleens may be received as representing authentic facts. 

The peroentage of sufferers from fever in the several years is deduced from the records of oral testimony collected 
by the Committee, and may possibly in many instances be not strictly correct. It  is hoped, however, that in the 
general averages will he found an approximation to the truth, and the means of comparing with tolerable certainty the 
salubrity of different years. 

The depths of water from the mrface of ground were ascertained by actual mensurement, and the information 
regarding the extent and nature of canal irrigation wae furnished by the superintendents of the respective canals. 
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Summnry or GenGral Abstract of Medical Examinations. 

Explanation of the headings, w e d  in the subjoined Abstracts. 

- 

Irrigated from the Western Jumna Canals :- ......... Delhi Branch ............... i 
Within half a mile of the Canal 

............ Distant more than half a mile 
......... Rohtuk Branch Within half a mile of the Canal ............... ............ Distant more than half a mile 

............ ............... Bootana Branch Distant more than half a mile 
......... Hansi Branch ............... 1 Within half a mile of the Canal 

............ Distant more than half a mile 

Irrigated from the Eastern Jumna Canals :- ......... Northern Division. Within half a mile of the Canal .......... ............ Distant more than half a mile 
......... Centre Division Within half a mile of the Canal .............. ............ Distant more than half a mile 
......... Southern Division 

Within half a mile of the Canal ............ ............ Distant more than half a mile 

.............................. Irrigated from wells in the high land of the Doab 

Unirrigated :-, .................. 
{ .................. Connected with the Canal Sikh States .............. Unconnected with the Canal. 

............... ............... Delhi Territory Unconnected with the Canal 
........................ 

{ 
High or Bangor land 

.............................. ............... Northern Doab Ganges Khadir 
.... Near head of Eastern Jumna Canal.. 

Nujufgurh Jheels ........................... 
........... Nanu.u~malanOus loca'ities [ Valleys of Jumna and Bindun. 

N. Natural or healthy spleen. 
E. Enlarged spleens. 
VL. L. kc. Sizes of spleens as in Appendix C. 
Tor irrigation is where the water flows naturally over the soil BR distinguished from 
Daul imgation, where the water is artificially raised to the level of the ground. 
The area of irrigated land are stated in beegas of. 3,025 square yar&, 640 beegas being equal to one square mile. 

Prrcentnge 
of Enlarged 

-- 
Adulte and 
Children of 
all Classes. 

58 
49 
44 
29 
16 
39 
18 

20 
22 
59 
47 
25 
18 

8 

44 
29 
11 
3 

2 1 
6 

44 
34 

A~~~~~~ 
Ilrptll of 

Water from 
surface of 
Ground. 

Feet. 

11 
18 
28 
48 

102 
92 

118 

8 
13 
8 

14 
24 
34 

24 

- 
- 
88 
46 
25 
- 
15 
14 

--- 

Percentage of 
Adults having 
suffered from 

Fever in 

1844. 

51 
51 
47 
34 
41 
50 
40 

27 
37 
63 
60 
48 
47 

37 

47 
43 
32 
32 
41 
35 
42 
46 

1845. 

45 
49 
38 
34 
36 
41 
31 

39 
47 
54 
53 
40 
30 

31 

52 
61 
28 
30 
42 
43 
59 
42 

1846. 

41 
40 
27 
27 
22 
22 
16 

27 
30 
31 
33 
17 
14 

20 

26 
30 
11 
13 
28 
27 
57 
31 
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Measures connected with the Execution a n d  Ilfanagement of the proposed Ganges Canal, alluded to i n  
paragraph 15 of the Report, a s  deserving the atteption of Government. 

THE Committee would recommend as follows:- 
1st. That the Ganges Canal be kept as much as possible within soil, i.e., that its ordinary surface level should be 

below that of the country. 
2nd. That earth wanted to complete embankments, be never obtained from excavations made outside of the canal, 

except in such localities as will readily admit of drainage. 
3rd. That the canal and its branches be taken as much as possible along the water-shed line of the country, so as 

not to interfere with drainage, and in all cases where such interference may be unavoidable, that the executive office be 
instructed to provide otherwise for the drainage. 

4th. That masonry drains be constructed under Rajbuhas or Bridge Ramps, whenever these cross the drainage 
of the country. 

5th. That no private watercourses be allowed, but that irrigation be practised exclusively from Rajbuhas or main 
watercourses. 

6th. That irrigation be prohibited within five milee of a military station and within one or two miles of large 
native towns. 

7th. That in clearing embankments, the grass, weeds, &c., be not suffered to rot on the ground, but that they be 
burned as soon as possible after they are cut. 

8th. That irrigation be altogether prohibited in localities which appear naturally to posseas a malarious character. 
The Com~nittee are aware that the adoption of the measures above recommended would involve an expense not 

conte~nplakd in the original estimates for the Ganges Canal. 
(Signed) W. E. BAKER, Major, Engineers, and President. 
(Signed) T. E. DEJIPSTER, Surgeon, Member. 

COMPARATIVE ADSTRACT showing the Ratio of Population to Area in certain Irrigated and Unirrigated 
Districts of tlie North-Wcstern Provinces. 

Name of Collertorate. 

Irrigated from Canals:- 
Paniput ................................. 
L)ellli .................................... 
Rohtuk ................................. 
Hissar .................................... 
M~zuffernu~gur ........................ 

Irrigatrd from wells:- 
filozuffernuggur ........................ 

LJnirrigated :- 
Paniput ................................. 
Rohtuk ................................ 
IIissar .................................... 

........................ Mozuffcl uuggur 
- - 

This Abstract is referred to in paragrnph 19  of the lieport. 

(Signed) W. E. BAKER, Major,-President. 
(Signed) T. E. DEMPSTER, ,Surgeon,-lllember. 

VOL. 111. H 

- 

Number o l  
Villages. 

9 6 
4 9 
52 
35 
15 

100 

2 9 
61 
40 
7 3 

Avernge 
population per 
square b,ile, 

Aggregate 
Populntioo. 

Aggregate Area 
in Bvejins of 
3,025 Squnre 

Ynrds. 

329,947 
101,472 
221,262 
224,563 
23,195 

118,856 

61,134 
37:1,5:31 
343,207 

95,416 

Population per 
Square Mile. 

74,360 
33,754 
60,007 
11,485 
15,406 

231 

54 

57,665 1 497 

12,320 
59,895 
1G,014 '" 
22,189 i 238 

- 

1 165 



THE GANGES CANAL. 

Abstroct qf some of the pr inc ipal  facts recorded i n  the Repor t  of a Medical Committee appointed i n  the Govern- 
ment of M a d r a s  to investigate the causes of a n  epidemic fever which prevailed in  the Provinces of Coimbatore, 
Dindigul,  Madura ,  a n d  Tinncvelly, dur ing the years 1809, 1810, a n d  1 8 1  1. 

THE soil of Coimbatore is in general dry, but there is  no want of extensive tanks. In the vicinity of the Hills is much 
low marshy ground, and many villages in such situations are proverbially unhealthy. On the whole, the Coimbatore 
country may be called healthy in common years. 

Dindigul is a mountainous and moody county ,  encompassed by high lands, and more or less covered by jungle 
of prodigious height. Climate stated to be proverbially healthy in common years. 

blaclora is a more open and less mountainous country than Dindigul; i t  is hotter in the hot season and not 
so cold in the months of December and January. The climate of this district, in common seasons, cannot by any 
means he considered unhealthy, although the fort has been so for several years, and before the epidemic prevailed. 
Like most mountainous countries in the torrid zone, Madura has situations where fever never fails, at  certain seasons, 
to he endemic; but the disease does not generally spread beyond these loealities. There are some villages close to, and 
'amongst the hills, lying in the most western parts of the province, in which, in the months of March and April, no man 
can pass a single night without suffering an attack of fever soon after. Both the houses and clothing of the inhabitants 
are of a very inferior description. 

Tinnevelly is considerably lower than any of the other provinces in which the epidemic prevailed; it may, in the 
strictest sense, be called an open country; as few hills are to be found in it, and those are isolated or detached. It 
contains several waste and jungly tracts, especially towards the east. There are also, here and there, extensive low and 
marshy lands in the vicinity of the mountains, &c. Situations at  a certain distance from the hill, are higher and drier 
than those which are nearer to them. Culpettie, standing in a fine elevated country, was comparatively comfortable 
and healthy, whilst Tewancootshie, due west from the former and close to high land, was found nearly surrounded with 
wet ground, damp, ruinous and almost depopulated. Towards the southern and eastern extremity of the peninsula, 
there are many salt marshes, formerly distinct from each other, but four of them now (date of report) joined together, 
owing to recent inundations. They are separated from the sea by high eand hills, and have no natural communication 
with it. In common years there is not much water collected in them, but since the heavy monsoon of 1810, and 
especially since the rains which fell in February and March, out of all season, they have been filled to a depth of 
5, 7, or 10 feet, and the water by remaining long in a state of stagnation has been productive of infinite mischief. In 
December, 1810, the inhabitanta of villages near these salt swamps (ten or twelve in number), complained that their 
houses were rendered uninhabitable, their lands flooded, and that water had risen so high on their Palmyra trees that 
they a e r c  unable to draw the " Toddy." The valley of Courtallum, however delightful its climate in June, July, 
August, and September, is far otherwitje in February, March, April, and May; i t  partakes of both monsoons, and from 
its singular topographical position is, in a great measure, deprived of the aalutary influence of the southerly winds. At 
the last-mentioned period, it is close, hot and sultry in the greatest degree, and never fails to be most unhealthy. 
Endemic fever, at  such times, is as certainly met with here, as a t  Gambia or Senegal. On the whole the epidemic fever 
has raged with the greatest violence in Tinnevelly. 

General Cattses-Believed to be unusual and irregular seasons. Several remarkably dry seasons (themselves 
healthy), followed by seasons in which an unusual quantity of rain fell, prevailing winds blew with less regularity. 
Many cattle died, as much from an unnatural state of the atmosphere, as from a want of hands to feed and take care 
of them. 

Progress.-The epidemic was first noticed in certain places close to the hills, marshy and proverbially unhealthy; 
and afterwards spread over tracts naturally drier and more healthy. Certain parts of the Madura Collectorate near the 
sea, or rather further removed from the range of mountains, escaped the disease altogether; with the exception of the 
inhabitants in the vicinity of a salt marsh. Tinnevelly appears to have been last in suffering &om the epidemic. The 

fever invariably proved most destructive in those villages nearest the hills, in villages standing low, or in the vicinity 
of marshy lands, and among the poor ill-fed and badly-lodged population. 

The disease, which proved so fatal in the flouthem provinces, does not differ from the common endemic of the 
country, which, at  certain seasons, and in  articular situations, may he every year met with. Its having bcen rendered 
epidemic 011 the pre~ent  occasion, is altogether to be ascribed to thc causes already mentioned. 

(Signed) W. E. BAUR, Major, 
President. 

(Signed) T. E. DEJIPSTER, Surgeon, 
Member. 
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From A. I(EIR, Civil Surgeon, Ajmeer, to Major W .  E.  BAKER, President Canal  Committcs. 

SIR,- Ajmeer, 18th January, 1847. 
I have the honour, in reply to your letter, No. 886 of 1 8 4 6 4 7 ,  under date the 11th December last, to submit 

the following obserwtions, as the result of the inquiries I have made regarding the effect of irrigation practised in this 
district upon the health of the cultivators. 

In the first place, relative to the expression made use of in your communication, " extensive irrigation," I would 
beg to remark that it seems applicable rather to denote the condition of the district as it now is, with reference to its 
former unimproved state before coming under Major Dixon's management, than the actual amount of irrigated as com- 
pared with unirrigated land to he found within its limits. 

Eztelvtal Feature of the Cot~ntr!l.-Characteristic of this part of the country generally, and of the Ajmeer district 
in particular, are the numerous ranges of rocky hill which give a bold and rugged aspect to the scenery, but  which tend 
in no less degree to modify the soil and its productions. From these hills come down numerous small streams, the 
channels of which remain dry during a great part of the year, but speedily fill after a heavy fall of rain. I t  is by 
taking advantage of the water thus poured upon the ground, by making embankments, and so laying i t  under contri- 
bution, that some degree of fertility is imparted to a district otherwise of a llighly unpromising and unfruitful 
description. Wonderful, indeed, and pleasing is the change which has been effected by such means. The waste has 
been subdued in many places, and instead of a bare, barren-looking surface, producing only a few thorny shrubs, there 
is now to be seen a smiling sheet of cultivation ; and this extending year by year as the skill and industry of the people 
can be brought to bear on the work of improvement. 

Geological Character of the Hills.-The hills of this district of country belong to the primilive formation. 'I'hey 
consist principally of granite rock (granite and gneiss), quartz-mica, and ho~nblende schist; crystaliue limestone is 
found in the valleys, but the crystals large and the stone of a coarse description. The materials composing the rocky 
masses are aggregated in every variety of way and proportion, and hence occurs a great diversity in the colour, aspect, 
and consistence of the different rocks. 

Inclination of the Strata.-The general structure of the rocks is schistose, and the strata for the most part have a 
very high inclination. The dip varies exceedingly. FIereabouts it seems to be more often from west to east; but in 
other parts the opposite direction prevails. There can be no particular rule laid down in this respect, as regards the 
lakes or reservoirs for irrigation. These are found on one side of the hill as well as the other, and in the valleys 
between different ranges. Without minute investigation, the direction of the strata may generally be judged of by 
the appearance of the hill, the steep abrupt face showing the broken termination of the strata, the opposite more 
inclined face indicating their direction upwards. In many places the strata seem perpendicular to the surface, or very 
nearly so. 

Soil and its Qnalities -The soil of the district is composed of the de'bris of these different rocks. I t  is in a large 
part silicious; but mica abounds in it, and also felspar. The latter ingredient, washed down by the nnllahs, exists 
abundantly in the bcds of talaos or tanlrs, and there gives a clayey consistence to the soil. A I' light reddi.ph loam" 
may perhaps be the appellation most gcnerally applicable to designate the character of the soil. Tried n,ith acids it 
effervesces tolerahly freely. A correct analysis, however, I am not prepared to offer. Calcareous earth is v e q  
abundant in some situations, particularly so along the margins of nullahs, where i t  exists in the form of kunlrur," 
mixed with other gravclly mattcr. The proportion of material of vegetable oligiu is not in general great. Hence tile 
practice of " manuring" is one diligently followed, and the crop in general rises in proportion. Indeed, without 
' I  manlu.ing " there is little to bc got fiom a soil so natnrally poor. An exception is to be found in this respect in the 
beds of " talaos," where, from the washings of the stream, there is a rich alluvial deposit, and where, in cousequence, 
excellent crops are raised independent of manure. The ground so favourably situated, however, fortns bnt a s m d  
space. The salts which seem most to abound in the soil are those of soda, the muriate and carbonate in partic~dar. In 
some parts the effervescence on thc surface is very abundant, 'and this has sometimes an alkali~le and sotnetimes a 
strongly slltiqh taste. Dr. Irvine remarks that the quantity of potash in the soil, comparatively wit11 the quantity of 
decomposing fclspar and mica, is small. 

But not ouly is the soil poor as respects the proportion of fertilizing ingredients, i t  is likewise, over a considerable 
part of the d i ~ t r i ~ t ,  deficient as to quantity. The nearness of the rock to the surface may in general be guessed at  from 
its coming into view cvery here and there. In  somc places there appear round or tabular masses of rock ; in others 
eharp   pi no us looking ridges. These latter are generally of quartz, and indicate the direction of " dykes or veins ; " 
the nlaterial from its hardness having withstood the action which has disintegrated and decomposed the softer rocky 
masses nround. 

Country ndnptedyor Tanks.-Happily, a country of this description is well adapted to illustrate what may be done 
for its improvement by artificial means. The materials are on the spot, and by means of embankment way even the 
smallcst stream can be made to produce its full fertilizing influence upon the soil. To discern the places where embank- 
ments may be most fittingly raised requires considerable skill. But an eye accustomed to such observations will 
detect the ground where the water may be most easily retained, and where the work can be most advantageously 
undertaken. 
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Enaba~ilments, their Uses.-The object of the embanking process is not merely to have a body of water that may 
be run off for the purposes of irrigation. This, though a legitimate end in many situations, is not always attainable. g 
tank, although i t  holds water only for a certain period of the year, may still serve a useful purpose by its effects in 

diffusing moisture throughout the neighbouring soil, and which may thus be rendered fit for cultivation. Some of the 
richest looking cultivation in the district is to be seen immediately along the margins of the tanks, and, progrewively, in 
its bed aa the waters recede. Another grand object, and the primary one in many cases, in the formation of these 
tanks, is the replenishment of the wells. Very many of the wells in this district would completely fail in bad seasons, 
or yield a most insufficient supply, except for the influence they derive from the neighbourhood of tanks : and here may 
be seen the admirable beauty and utility of such works, and the inestimable benefit they confer in a district of counhy 
where the fall of ra in is  frequently scanty and at  all times precarious. The water, whatever the season supplies, is kept 
as in a stone house. I t  may sink into the earth ; but can be again d r a m  forth and poured upon the surface, which 
thus beconles fertilized in the time of need. 

Wells.-The wells, as to quantity of water and its distance from the surface, will of course v a v  with the state of 
the tank, a t  least all those so situated as to be affected by tanks. After a season of plentiful r d n  like the past, the 
water in most of the wells is  abundant and moderately near the surface. From 30 to 40 or 45 feet* may be about the 
average depth a t  which water is obtained, but in this there is considerable variety according to situation and other cir- 
cumstances. When the rains have been scanty, the supply in the wells is also apt to be scanty, and may fail duing the 
hot weather. With the ground so saturated as i t  is now there need be no apprehension on this point. Even a sason of 
" drought" ensuing after one like the past would be but partially felt. 

Water of the Wells alid Tanks, the Diference.-There is a considerable difference in the chemical proportion of 
the water as taken from wells or from tanks. The tank water is generally much less impregnated with salts, and there- 
fore preferable for domestic purposes and most agricultural ones ; so much so is this the case, that in many p a ~ t s  the 
villages may be seen to use the muddied " tank water" in preference to that from the wells. Where the soil contains a 
large amount of salt, the well water becomes entively unfit for irrigation. This is the case in some parts of the Ramsir 
district, where the salt effloresces abundantly on the surface. The evil is corrected in Yolne degree by the use of tank 
water, and but for this the extensive khdts to be seen in that neighbourhood could have no existence. Sorue crops, 
however, a3 the barley, suffer less from this d i n e  impregnation. A t  the station of Nusseerabad, from the want of tank 
water, little or nothing can be done in the way of cultivation. Gardens there are next to useless, and the best efforts 
lead but to disappointment. A t  Ajmeer, and this neighbourhood generally, the case is different. The well water is 
good, and answers fbr irrigation. 

Re-agents, efects of, with the Water.-Water entirely free from saline impregnation is not to be found either in the 
wells or the tanks. From the water of all the wells I have examined the nitrate of silver throws down a copious 
precipitate. The " Ana Sagur" water, which is that of the lake, gives a precipitate, but very ~nuch  fainter. In other 
parts of the district I have observed the same difference in relation to tank and well water. The oxalate of ammonia 
gives a distinct prccipi~xte with the well water" of Ajmeer, but there is none with that of the lake. Solution of pure 
potass causes a faintiah precipitate with the well, but not with the lake water. The nitrate of barytes causes a precipi- 
tate with the well, but not with the tank water. 

Irrigation, its Efects as  to the Health of Cu1tiuutors.-As to the effect of the irrigation practised in this diatrict 
upon the 1le:rlth of the cultivators, information will be best gathered by a reference to the result of my inquiries on that 
point contained under the head marked B. The inve~ t i~a t ion  was carried on by myself on the spot, and in the 
manner directed. Taking the results obtained as affording a criterion by which to judge of the healthiness of 
the cultivators throughout this district, i t  certainly leads to the conclusion that irrigation, as here ~ractised, is not 
in any high degree inJurious. The sufferers from spleen are chielly children. As regards European children, 
particularly young children, I may remark that the climate of this part uf India, as far as my experience goes, is not 
the most favourable. To my questions on the subject of fever, I found it d~fficult, I may say impossible, often to obtain 
precise answers. Whether from wilfulness or forgetfulness, the latter I believe most generally, there seemed very olten 
no distinct recollection on the part of individ~~als as to whether they had suffered frorn attacks of fever in previous 
years or not. On this subject a good many mis-statements may have been made. The i rob ability is, that when there 
was an indistinct recollection as to the occurrence of fever, i t  could not, in such cases, have been of a aerious or 
debilitating kind. 

Cultivatms, their Healthy Looks.-To form a judgment as to the health of the inhabitants from their looks and 
appearance there was the best evidence everywhere that they were Far from an unhealthy race. Indeed, in few of the 
villages visited could I make out any considerable amount of disease. Among the most common complaints were 
chronic skin diseases, rheumatism, old and indolent ulcers. A good many pvematurel?/ old looking persons were to be 
found. but there is more reason to believe this a conwquence of hard work and indifferent food than any effect sn their 
constitutions produced by the climate or soil. 

Questions as to Elfect of Irrigation.-I made inquiries on many occasions, as to whether, with the increme of 
imgation, there had been obaerved m y  increased amount of sickness. The reply was uniformly in the " negative." 
SO much more, amonnst them, does comidcration attach to l1  plenty" than to health, that the inquiry seemed to be 
looked upon as a higoy abswd one. 

1 have not noticed the depth of water in the wells. I did not observe this wee required till after visiting tho villnees. Hem 
30 feet wster at depth of 30 feet, which may be nenr the average of perruanellt na distinguished fro111 t e ~ ~ ~ p o r ~ r y  wells tllis ).a. 
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The circumstances under which the irrination is practised, and which tend to render it so little hurtful, I conceive - 
to be chiefly the following :- 

Gen'eral Nature of the Climate; the Villages, how situated.-The climate is essentially a dry one, and at  the same 
time salubrious. The villages, in respect to the irrigated land, are almost invariably high in ~ o i n t  of situation. For 
the most part they rest on the slope of a hill, either near its base or on the steep itself; or they extend along some 
rocky ridge. The village of Ramsir, for instance, sihuated as it is mith a lake on one hand (and tllis apt to dry up in 
some seasons), and a freely irrigated country on the other, might certainly, from its position, be looked upon as a very 
focus in respect to malaria, yet still, as far as inquiry enabled me to find out, no great unliealthines~ appears to prevail. 
What, in the main, conduces to this favourable, and, so far as appearances go, unexpected state of things, is, I doubt 
not, the situation of the village, high and dry and upon a rocky ridge. The elevation of the ridge is inconsiderable, 
but still the houses built upon it may be considered well placed, and in some degree removed from the immediate 
influence of the soil. 

Nature of Crops irrigated.-The most sickly time of the year is the month of October; and during this month 
and early in November the days are hot, and the atmosphere contains much moisture. Besides this, I believe, that the 
newly-upturned and newly-irrigated soil is the most apt to give forth noxious exhalations. The afler irrigation, 
provided the fields be kept free of weeds, as they are here, has little, if any, injurious effect. The fields regularly 
irrigated are thope of tlie wheat and barley, and the work goes on with little intermission until February. Irrigation 
is practised for other crops, at  different seasons, but to a trifling extent only. 

The Soil us ufected by Irrigation.-The circumstance chiefly operative as regards the health of the people employed 
in irrigrztion in this district, I conceive to be the "absorbent nature of the soil." The underlying rocks, too, have a 
highly absorbent character, and hence water poured upon the surface sinks into the earth speedily. It is owing to this 
property of the soil that the clotlling of herbage is everywhere so scanty. Soon after tlie first early rain the grass 
springs up, and the dry, burnt-up waste becomes overspread with green. When the rain has ceased, or very soon after, 
a change in the appearance of the scene takes place. The surface becoming dry, the more delicate grasses wither, and 
nothing has a thriving aspect but the wild shrubs and bushes such as the ah," the kunserah, the kenail," &c., which 
delight in a barren soil. Trees, when they have once struck their roots deep into the earth, and can draw from i t  
moisture for their own support, thrive well, but, until they have arrived at  this stage of growth, require much care and 
tending. Hence so few are to be seen, and those only in the vicinity of vill;~ges. 

Ilzclination of the Surface; stngnnnt Water.-It is easy to understand why a soil of this kind should be less 
injurious undcr tlle influeuce of irrigation than one of a different description, where the vegetation becomes more 
luxuriant, and where, at certain times, it is liable to decay and decomposition. Another favourable circumstance as 
regards this district is the little dispositio~i of water to stagnate. The ground being inclined nlore or less in all parts, 
water runs freely, ar111, conducted into a tank, is in the condition least of all likely to have any prejudicial effect. I t  is 
only iu the im~~rediate vicinity of Ajmeer itself (at the Daulut Baugh, and in front of the magazine), that I have 
observed any ground covered by water in a stagnant state, and in a state likely to give forth unwl~olesome exhalations. 
From the overflowir~g of tlie Ana Sagur Lake this was partly unavoidable, during the rains a t  least, but the cvil has 
been allowed to exist long aftvr the remedy, the simple one of draining, might have been applied. That this state of 
thing8 has produced the great amount of fever that has prevailed in the town the last season, I am not prepared to say: 
but i t  may have had some effcct. Other apparent causes exist; and the season, moreover, has been generally an  
unhealthy one, although not so, in a great degree seemingly in the snlaller villages of the district. 

Swamps and Afursl~es.-One point on mli1c11 iufbrmat~on is desired is aa to tlie amount of ground in a state between 
"drpness and moisture." Of natural swamps or n~arshes there are none, so far as I know, in the district. A few 
swampy spots there niay I-~e at'tcr heavy rains, but not such as to give any cause for apprehension. The condition 
of the Ramsir Lake I have not ohserved at  all seasons: some portion of its bed may possibly remain in the state of a 
swamp during the hot weather, hut how much or in what precise condition, I am not able to say. The only permanently 
swampy ground I have observed has been irurneiliately in the vicinity of tanks, and produced either by 1eak;lge through 
the bund, or by water finding its way by percolation underneath. The ground in this direction, so long as there is 
water In the tank, rcmains generally ~rtoist, and this term expresses its condition in most cases better than swamp. 

The drying up of the tanks begins in the opposlre d~rection, or towards the source of supply. When there is 
much clay in the ground, the surface becomes hard, and cakes as the water gradually recedes. When there is a due 
proportion of vegetrrblc mould, t l ~ c  soil here is of the best description, and affords the richest cultivation. 

Drying 11p of Tanks.-It is when lakes are in a process of drying that they are most likely to be injurious by 
giving out malaria. When therc is plenty of water in the Ann Sagur Lake, no place is nlore desirable as a residence 
than the bund ; but i t  is not so in particular seasons when a large portion of the bed of the lake has dried up. Most 
of the other lakes in the Ajmeer district are small iu comparison, and injurious consequences from this source need 
not be apprel~ended. 

(Signed) A. Rern, M.D., Civil Surgeon. 
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[True Abstract.] (Signed) W. E. BAKER, Major, and President. 

ABFTRACT of Medical Examinations referred to in the foregoing Report. 

F ~ o m  N. COLLYER, Esq., Assistant Surgeon M h a i r w a r a  Local  Battalion, to Major W. E. BAKER, President 

Villages. 

Tabeejee ............... 
............... Ramsir 

Dubreila ............... 
Necpoolie ............ 
Saproonda ............ 

............... Teharie 
................ Jalomrie 
............... Nareillee 
............... Goopa  

A k h u m e  ............ 
......... Chacheawrm ......... Mohurmntee 

...... BoorhrePokhur 
............ Si rhdana  

Cana l  Committee. 
9% Dated Beawr, 4th Februar!/, 1847. 

I have the honour to forward for your information the accompanying statement of an examination of twelve 
villages conducted by me in accordance with the prescribed form contained in your letter, dated 11th December, 1846; 
and I beg to state that for the purpose of investigation I have selected those villages which have the largest tanks and 
the most extensive irrigation. I am somy to state that I have not succeeded in procuring the full complement of 
children, from their parents having taken them away into the jungle a t  hearing of my presence, being influcnccd, I 
mppose, by  fear or prejudice through ignorance of the cause for which I rcquired their presence. I trust, however, 
that the number of children contained in my report, will be found sufficient to indicate the general healthiness of the 
district and its freedom from ague and ~pleen. 

The general character of the cultivated soil in the immediate vicinity of the hills is of a dark, rich, loamy 
description, and very productive. I t  consists of disintegrated mica, schist, and felspar, combined with decomposed 
vegetable matter and ealts of alumina, silica, and potash, with oxide of iron. In other parts it is of a lighter kind, and 
abounds with aluminous and cretaceous marla. I t  is of a highly absorbent nature, the surface of the land quickly 
becoming dry after the heaviest falle of rain. The eurface of the irrigated parts inclines naturally from the bed of 
the tulG. 

The rain crops consist of bajra, ti1 and moong with moth, and are aown without manure in June, and likewise 
mukka, tobacco, and cotton, which are manured. 

The rubbee cultivation commences a t  the end of October, and consists of wheat, barley, gram, sursoo, and opium ; 
and euch arr are irrignted, if they escape the severe frosts and hail storms, yield a plentiful crop. Irrigation commenca 
in November, and is continued until the end of February or beginning of March. 

On the secession of the water the land is ploughed up as mon as i t  can be worked, and sown with the rubbee crop 
until the 15th of December. Such portion of the bed of the tank as becomes available for cultivation is sown during 
the m o n t h  of February, March and April, with mukka. Thus the inconveniences likely to arise from the grdual  
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drying up of the soil i~ obviated by its being immediately sown with corn. I n  view to increase the subsistence of the 
people, the water-rut is  freely cultivated on the surface of various of the tulaos, and without any apparent detriment 
to health. Moist swampy ground abounding with a variety of coarse grasses, and covered with a saline efflorescence 
(impure sub-carbonate of soda) prevails very generally on the rear of the embankments of all the tulaos. 

The diet of the inhabitants consists chiefly of barley and mukka with dal of moth, moong, lobya and oorud ; they 
are clothed in coarse cotton cloths, and appear very cheerful and contented. 

I t  is a characteristic of the Mhairs that they always locate their villages on heights ; hence in a measure may be 
attributed their general good health. 

From about the 15th January to the end of September the prevailing wind is from the south-west. During this 
period it generally blows strong and steady. During the remaining portion of the year, shouldr any wind blow, i t  ie 
from the east. 

The hills in Mhairwara are all of the primitive formation, and embrace all the varieties of rocks usual under such 
circumstances : they are principally formed of granite, having separate beds of mica, quartz, felspar with hornblende, 
and veins of granular limcstone ; gneiss is in great abundance, and is used for slabbing the roofs of houses. 

The depth of the soil varies greatly in different situations. It is formed of the d&is of the hills, mixed up with 
decomposed vegetation. As a consequence, it is deeper in the valleys than on the slopes of the hills; the greatest 
depth may be taken at  10 feet, while in other places i t  is restricted to a slight coveriug of only a few inches. 

In conclusion, I would beg leave to remark that from the obsenations I have made, and from information 1 
have gleaned from other sources, the impression on my mind is that hit.herto no deleterious effects have arisen affecting 
the health of the inhabitants of RIhairwara either from the large bodies of water which have been collected by the 
tanks, or from the use of that water while being employed largely for the purposes of irrigation. 

I have, &c., 
(Signed) N. COLLYER, Assistant Surgeon, 

Mhainua~*a Local Battalion, in Medical charge. 

ABSTRACT of Medical Exalnillations alluded to  in t h e  foregoing Report. 

[True Abstract.] (Signed) W. E. BAKER, Najor, and President. 
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DR. EXPENDITURE on the Canals West of the Jumna in  Account 

- 

Previoue to 1820 . . . . . . . . . . . . . . .  
As per Capt.Blene'sbills,fromcom~~ to May 18,1821 
As per Captain Colvin and Tickell's bills, horn 

19th May, 1821, to 30th April, 1822 . . . . . .  
I B 1822-23 

9 1823-24 
1824-25 
1825-26 
1826-27 

As per Captain Colvin's b~l ls  df 1827-28 . . . . . .  
. . . . . .  ,, 1828-29 
. . . . . .  B P  8 ,, 1829-30 . . . . . .  ,, 1830-31 .. . . . . . .  P, 1831-32 . . . . . .  ,, 1832-33 
. . . . . .  .. 1833-34 
. . . . . .  P B) ,, 1834-35 

,, 3,935-3 6 . . .  ... 
AS per Lieut. Baker'a bills of 1836-3; . . . . . .  . 8 - 3 8  . . .  

. . . . . .  .. ,1 1838-39 
1339-40 . . . . . .  

A8 ;Lr Captain ~ a k e r ' s  bills 'Af 1840-41 . . . . . .  
. . . . . .  ,, 1841-42 . 8 4 2  . . .  .. 1843-44 . . . . . .  
. . . . . .  To:al cost up to end of 1843-44 

As  per Captain Baker's bills of 1844-45 . . . . . .  
., . . . . . .  9, P 1845-46 
,, . . . . . .  I 184647  

. . . . . .  Total cost up to end of 1846-47 
-- 

' 

. - 

As per Captain Smith'a bill from commencement 
to 3 le t  December, 1830 ... ... 

As per Captain Cautley's audited'bills %om 1st  
January to 30th April, 1830 . . . . . . . . .  

I I  P 1830-31 
n )* 1831-32 
$9 . 1, 1832-33 

1833-34 
9 1834-35 

,1 1 8 3 5 3 6  
11 1836-31 

)P 1837-38 
9 1838-39 

183940  

Totd  coat up to endof 183940  

As per Capt. Cautley'a audited bills from 1840-41 
11 1 8 4 1 4 2  
9 ,  1842-43 

8 184344 

Total cost up to end of 1843-44 

Am per Cept. Cantley'a audited bills from 184445  
9 1  1 )  1845-06 
n 184647  

Total cost up to end of 1846-47 

DR. EXPENDITURE on the Dooab Canal in Account Current 
- - 

Original Work. 

as. A. P. ... ... 
1,42,164 10 91 

... ... ... ... ... ... ... ... ... 
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1,138 14 6 

5,00,317 8 log 

25,168 5 8 
99,396 10 3 
10,609 4 9 

l,l9,605 1 3 

7,55.096 14 94 
- 

30,385 2 6 
11.427 0 0 
17,683 2 1 

8,14,692 3 34 

Establishment. 

RB. A. P. ... ... 
52,264 9 11 

19,095 9 4 
27,612 15 6 
43.815 5 74 
53.381 2 58 
59,029 9 26 
!4,484 13 2 
(3,141 7 7 
74,216 1 1 
74.851 15 7 
77,121 1 1 
79,718 14 7 
82,242 5 7 
81.100 0 3 
77,646 8 4 
78,949 5 0 
65,492 5 5 
58.727 7 2 
57,201 10 4 
54.855 13 I0 
57,066 8 5 
55,425 14 8 
53,104 15 11 
59,721 3 0 

14,80,267 11 04 

67.069 11 3 
68,238 1 4 
71,859 4 0 

16,87,344 11 76 

1,22,831 0 6 

3,924 12 0 
29,658 10 2# 
47,90511 21 
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41.044 4 8 
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4,65,882 9 2& 

34,479 2 0 
34,794 10 1 
33,971 13 9 
31.230 7 1 

6,00,368 10 I &  

30.738 11 0 
33,900 10 8 
34,588 9 0 

- 

6,99,586 8 9f 

Current Repairs. 

RB. A. P. ... ... 
6,319 13 74 

6,586 11 6 
9,303 2 3 

' 6,743 10 6 
4,181 12 5 
4,580 4 6 
6,830 12 5 
7,288 13 8h 
9,661 9 1 

10,435 9 3 
16,252 14 2 
20,401 5 1 1  
22.959 8 5 
21,402 14 8 
36,165 5 3 
25.657 8 64 
21.892 14 101 
34.804 7 4 
21.073 11 5 
27.158 0 8 
25.785 11 3 
28.197 9 7 
43,915 4 5 
31,712 15 9 

4,48,912 7 5 

89,689 14 6 
62,559 2 4 
53,976 10 6 

6,56,138 2 8 

... ... 

... ... 
3,958 1 9+4 
4,476 0 9f 

10,929 13 0) 
20,517 13 04 
24,295 8 31  
24,234 8 0 
30,274 0 54 
24,909 11 5 
33,453 9 9 
40,518 8 4 
- . - 

2,17,567 10 11) 
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34,642 5 1 
30,644 11 9 
37,740 2 7 
35,876 7 11 

- 

3,56,471 6 3 t  
-- 

30,931 12 1 
34,064 2 6 
38,800 7 9 

4,60,25i 12 7b 

Total. 

RS. L P. ... 
1,99,749 g" 4 

25,682 4 10 
36,916 1 9 
50,559 0 1) 
57,562 14 10f 
63.609 13 7) 
75,457 3 7 
98,575 15 14 
83,877 10 2 
90.226 6 10 
93,373 15 3 

1,00,120 4 6 
1,05.201 14 0 
1,74,513 14 3 
2.04.090 6 3 
7,26.819 6 10 

90,768 11 I lk  
1,25,275 0 7 
1,24.319 6 8 

88,869 12 6 
1,14,033 5 3 

93,144 8 0 
1,22,136 2 4 
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30,47,336 4 1) 

1,59,399 0 0 
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19,74,436 8 0+i 

-- - 
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Current with direct Canal Revenue derived thereupon. CR. 
- I I I 

Water-rent on 
Land Irrigation. 

( 33.47.643 8 8 1 43.394 9 4 1 43,394 0 0 1 98,911 10 6 1 90.822 8 4 ( 1.07.758 2 4 ( 42.05.878 11 4 

with direct Canal Rcvenue derived thereupon. Cn. 

I .a. L P, I ~ 8 .  A. P. ( RE. A. P. ( "8. A:.'. I "8. A".'. I BB. A. P. . . . . . .  ... ... 876 4 0 . . . . . .  . . . . . .  
14,646 2 1 . . . . . .  . . . . . .  14 4 0 635 11 0 504 8 5 

YOL. 111. 

Rent on the 
Water-mills. 

R3. A. P. 
876 4 0 

15,800 9 6 

Ren8 on Cattle 
Watered. 

Rent for Rafting 
Timbers. 

"Ie of lhe 
Produce and all 
Sundry lients. 

Fines for Breach 
of Canal Regu- 

lations. 

Total Direct 
Iievenue. 
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General Summary of Expenditure on the Ganges Canal to 31st August, 1845. 

Estoblishi~lent-From commencement to 31st August, 1845, and general superintendence from 
1st September, 1813 to 31st August, 1845 ... . . . . . . . . . . . . . . .  ... 

Sundries-Including extra draughtsmen in Superintendent's office . . . . . . . . .  ... 
Excnvatio~l-Comprising about 10 miles of canal channel completed, including the first annual 

repairs and grassing of slopes, about 6 miles of canal channel in progress, and heavy excava- 
tion of shingle at site of the Myapoor dam and regulator also in progress . . . . . . . . .  

JIasorn.y works-Comprising the foundations of the Myapoor clam and regulating bridge, revetments 
of the high gravel banks adjoining thereto up to the height of 5 fket. The foundations of n 
bathing ghat and the bytl~uk mall at Mppoor. The road and inlet bridges of 'the bochna 
nulla, workshops at Myapoor, model room and offices, and range of smith's and carpenter's 
shops, store-rooms, kc., at Roorkee, first-class chokies at Myapoor, Muhmoodpoor and Belra, 
and second-class chokies at Munglour, Dimat and Toghulpoor (not including cost of bricks 
used in them) ... ... ... . . . . . . . . . . . .  . . . . . . . . . . . .  

Bn'ck-mdiitg-Comprising the preparation of Government and contract kilns, as near the site 
of the principal masonry. works as fuel could be obtained. Many of the kilns have totally 
or partially failed; and those of last year having not yet been unstacked, the precise number 

. . . . . .  of serviceable bricks is not known, but may be roughly estimated at 200 lakhs 
. . . . . . . . . . . .  Workshops and purchase of store materials, such as lime, iron, stone, &c. 

Bullocb-Cost of maintaining to be charged hereafter to the works on which they were employed 
. . . . . . . . . . . .  Conpensation-For la~ld and property, and remission of land revenue 

Grand total expenditure up to 31st August, 1845, Co.'s rupees . . . . . . . . .  
Present monthly establishment of the Ganges Canal (including half the expense of the director's 

office, the other half being fairly chargeable to the other canals under his superintendence) ... 
(Signed) W. E. BAKER, Captain, Director of the Works, 

as. A. P. 

3,800 0 0 
Ganges Canal. 

Statement of tlie GToas Value of Crops grown on Land Irrigated from the Delhi Canals in 1837-38, the Greater 
Part of which Land would Rave been Totally Unproductive without the Use of Canal Water. 

KHUREEF CROPS. 
. . . . . . . . . . . . . . .  20,490 Beegas of sugar-cane and indigo at 50 rupees per beega 10,24,500 0 0 

75,242 Beegas of cotton at 12 maunds of kupas (or cotton with seed) per beega, and 16 seers of 
kuparr per rupee ... ... ... . . . . . . . . .  . . . . . . . . . . . .  22,57,200 0 0 

74,010 Beegas of rice, jowar, &c., at 15 maunde per beega, and 25 seem per rupee, or 24 rupees 
... ... per beega.. . ... . . . . . . . . .  . . . . . . . . . . . . . . . .  17,76,240 0 0 

RUBBEE CROPS. 
19,000 Beegas of wheat, barley, gram, mustard, &c., &c., at 15 maunde per beega, and 20 seers . . . . . . . . . . . . . . . . . . . . . . . .  per rupee, or 30 rupees per b e e p  95,70,000 0 0 

1,46,27,940 0 0 

In the above statement, the produce per beega is stated at the lowest average of the statements I have collected 
from zemindars of the produce of their fields, and will not be considered more than might be expected from land well 
cultivated and plentifully irrigated. The valuation ie also lower than the market prices have been within my expe~ience 
during the last six months. Of this sum of 146 lakhs of rupees, about one-tenth is recovered by Government on 
account of land-tax and water-rent; the remainder covers the expenses of cultivation, and provides maintenance for 
the population of near 500 villages. 

(Signed) W. E. BAKER, Lieutenant, Superintelldent Canals. 
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A P P E N D I X  C, 

QUARTERLY SYSTEM of ACCOUNTS and BILLS as practised on tlbc GANGES C A N A L .  

THE accompanying papers are drawn up  so as to represent the entire working of a quarter's accounts of a 
division, and consist of the following papers :- 

APPENDIX A.-The Daily Cash Account of the Division. This paper scarcely needs remark, as it  is 
sufficiently explanatory in itself. I t  is similar to that used in all offices of account. I t  should be kept 
neatly and carefully, and duly posted every day, and should show clearly all the cash transactions of the 
divisional office; it is debited with all cash received from the Government treasuries, and credited with 
disb~ll.sements to subordinates in  charge of sub-divisions, nnd contractors, agents, &c., with whom the super- 
intendent deals largely for the purchase of stores, &c. ; all petty purchases of materials being made by the 
subordinates in charge of sub-divisions. This account should be closed and balanced regularly on the 
first of every month, and handed in to the superintendent, who, after satisfying himself of its correctness, 
signs it, noting tlie balance in hand in letters as well as figures, and marking off each item in the account 
in the red ink characters that will be described hereafter. 

APPENDIX X.-These papers exhibit the forms of accounts submitted by the subordinates in c l~arge  of 
sub-divisions, each month's accounts being supposed to be that of a separate sub-division, though for conve- 
nience' sake the materials in them are used to make up a quarterly bill for one work only, which bill, being 
tlie largest and most detailed in the series of bills periodically submitted, I selected as the most illustrative 
of tlie system. On tlie receipt of the sub-divisional papers, the head clerk of the office examines them, 
carefully corrects any errors that may exist, and, this being done, he returns them to the superintendent, 
who proceeds to mark off each item in characters to be noticed presently, and which characters sliow the 
head clerk distinctly to what heading in the office accounts every item belongs. There are o t l~er  periodical 
papers, intlcpendently of those illustrated, which are submitted from the sub-divisions, such as montl~ly and 
quarterly storc rcports, detailed progress reports, abstracts of accounts, kc. ; but, as tliese are not indispensable 
to the illustration of the system of accounts, I have not thouglit i t  necessary to introduce the111 here. On 
the receipt of all the monthly papcrs back again from thc superintendent, and duly marked off, the head 
clerk procceds to draw up his own monthly papers as follows. 

APPENDIX B.-This is an office account current between tlie sub-divisional subordinate and the super- 
intendcnt. I t  differs only from thc suborclinate's own account current in so far that in the latter the 
subortlinate tlebits himself only with cash received from the superintendent, and credits l~imsclf only with 
the cost of labour expended on his works, as wcll as with espcnditure for the petty purchases of 
 material^, &c. ; whereas, in the former, he is debited with the valrie of all rnaterials delivered into his 
cliargc, and credited with thc entire value of work executed, including the cost of both labour and materials. 
This 11x3 bcen found s vcry convenient method of procedurc, ~nasmncll as it saves tlie office much labour 
and valuable time ; and altllougl~ it  entails a very small amount of cxtra labour on each individual subordinate, 
that extra labour is amply compensated for in the information it  gives the subordinate of the actual cost 
of thc work done, which 11e coultl ncver possess, did IIC not know and calculate the cost of all the materials 
expended upon his works. This system enables the superintendent also, when going over his subordinates' 
accounts, to dctcct any extravagant expenditure and to correct it, or to o b s e ~ ~ e  where work is being 

I 2  
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econon~ically carried out, and to bestow praise on the subordinate SO doing, which he could not have done 

had he  to wait for a month or two until the accounts were completed in the office. The  subordinates are 
supplied periodicdly with lists of the current rates to be charged for materials; these rates are average 
ones, being struck quarterly or half-yearly as most convenient o r  most needed : the subordinates then, when 
entering the quantities of materids expended, carry out their cost also, and thus exhibit in their daily reports 
the cost in labour ant1 materials of all works executed during the month. 

APPENDIX C.-This is a divisional account current, showing a t  one view the sum of the transnctions of 

the sub-divisions and the office during the month. It is debited with all cash received from Government, 
and is credited with the cost of all work executed, and purchases, &c., made throughout the division 
during the month. 

A ~ ~ E S D I X  Y.-This is an abstract of the sub-divisional daily accounts, showing the total expenditure 
during the month, in labour, materials, &c., under each of the headings of Original Works, Stores, Executive 
Officer of Materials (Mr. Finn), Sundries, Tools, Current  Expenses, and any other specific headings the 
superintendent may adopt, and from this paper all these items are  debited off to their respective places in tile 
books, which a r e  i n  three volumes ; viz. :- 

ORIGINAL WORKS, Account Book ... ... ... APPENDIX E. 
STORES, Account Book ... ... ... ... ... ,, F. 
R~ISCELLANEOUS, dccount  Book ... ... ... ,, G- 

W e  now come to the method adopted by  the superintendent in dividing off his accounts to their separate 
headings, and the characters used to distinguish them, which are  simple enough-they are always repre- 
sented in red ink, to distinguish them from the rest of the writing, and are as follow-any letters being 
used that niay be convenient :- 

A. EXCAVATION. 
1. Head Digging. 
2. Contract Digging. 
3. Rutmoo Digging. 
4. l'ecran Kulleeur Digging. 
5. Assoffniigpr Digging. 

&c. Sc. &c. 

13. BRLDOES. 
1. Kunkhul Bridge. 
2. Jowalapoor Bridge, 
3. Roorkee Bridge. 
4. Peeran Kullee~u Bridge. 
5. Muhewur Bridge. 
6. Synibas Bridge. 

T h c  accounts being all properly prepared for entry, the several items of expenditure and receipts are duly 
posted to their respective pages of account under the headings just described. The first of which 

~ P E N D U  E is a very simple and useful account book, and is that from which the ~ u ~ e r i n t e n d e n t  makes 
out llis bills. I t  consists of two pages to each work or heading, the first of which contains the debits and 

(sredits to the account (the former being posted from the abstract hook, and the latter from thc bill hook). 
Thc  second page is a very useful appendage, and makes the whole a very valuable and complete rccord, * 
it sholrs, a t  once, the nature of all the items of expenditure, the work done and the nature of it, for each 
individual itell, ; and i t  enables the superintendent to take up the book and make out his bills without any 
trouble or rcfercnce whatsoever. I t  possesses, moreover, the value of making the account perfectly clear to 

anybody. 
A p p ~ n ~ l c ~ s  F and G are filled in, in the same way, with exception to the detailed explanation of debits, 

C. SOLAM AQUEDUCT. 
1. Coffer Dam. 
2. Contingencies. 
3. Masonry Aqueduct. 
4. Earthern Aqueduct. 
5. Solani cuts and bunda. 

R. RUTMOO WORKS. 
1. Dam. 
2. Inlet. 
3. Revetments. 
4. Regulating Bridge. 
5. Cuts and Bund~. 
6. 1st Class CLoki. 

M. STORES. 
1. Timber Account. 
2. Brick Account. 
3. Lime Account. 
4. Charcoal Account. 

&c. kc. kc. 

MISCELLANEOUS. 
F. MR. FINN'S ACCOUNT. 
S. SUNDRIES' ACCOUNT. 
T. TOOL ACCOUNT. 
N. CURRENT EXPENSES. 

1. Establishment. 
2. Ordinary Repairs. 

&c. &c. &c. 
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which may, or may not be kept as the nature and extent of the transactions may demand, it being decidedly 
advisable to maintain the detailed explanation, whenever the accounts are heavy and extensive. The store 

accounts get credit for the materials expended on the works, and the miscellaneous accollnts get their credits 
as the state of his works and accounts enables the superintendent to adjust them. These miscellaneous 
accounts may all be called fluctuating accounts, with exception to the current expense accounts, which are 
adjusted by monthly current bills. 

APPENDIX H is a check book, which it is necessary to keep to enable the head clerk to determine the 
correctness of his accounts. I t  is kept on the system of double entry, and needs no explanation, being a 
repetition in as abstract a form as possible of the former papers-the debits.and credits of every account 
agreeing exactly with each other. The balance sheet of this check book sliows at a glance the state of the 
affairs of the division, and, being closed, the head clerk 'can at once make up his general (Sayer) account 
current given in 

APPENDIX D.-This account current is, however, submitted only half-yearly-it is submitted to the 
accountant North-Western Provinces, by whom it is checked-and any errors that may exist are officially 
notified to the superintendent for correction. This account is debited with all charges made by the Govenl- 
ment against the division, either for cash or stores supplied from the different Government departments, and is 
credited only with bills duly audited ; the way in which the balance unaudited or unaccounted for is disposed 
of, being explained under the head of inefficient balance. 

C. SCANLAN, AccountantDirectoT's Oflce, Ganges Canal Works. 
Roorkee, 11th March, 1854. 

DAY BOOI<.-CA~U ACCOUNT PA~ITICULAR, 

lLrorthern Division, Ganges Canal. 

DAILY PARTICULAR CASH ACCOUNT of the Northern Division of the Ganges Canal. 

Datc. 

1853. 
February 1 

,, 2 

,, 13 

,, 23 

,, 28 

Description. 

Camp Muhewur. 
To balance of last account ... ... ... ... 
To cash received from the collector of Suharunpoor, in lieu of 

assignment (No. 10, of 1852-53, dated 15th ult.,) drawn by 
the accountant N. W. P. on thc Suharunpoor Treasury ... 

Camp hfnhewur. 
Advanced to Ramqook, contractor for Buhera timbers ... 
Advanced to Mr. Finn, executive officer of materials ... 

Camp Roorkee. 
Amount rcmitted to oversecr ... ... ... ... 
Advanced to Mr. Finn, cxecutive officer of materials ... 
Amoi~nt remitted to ovwscer ... ... ... ... 
Atlvxnccd to hlr. Finn, exccutive officer of materials ... 
Advauced to Itamjuss, contractor for the purchase of Sal timbers 

Totals ... ... ... ... 
13:ilancc in hand ... ... ... 

... Grand total ... ... ... 

Received. 

n8. A. P 

10,000 0 0 

75,000 0 0 

, . . ... 
. . . . . .  
. . . . . .  
. . . . . .  
... ... 
. . . . . .  
. . . . . .  

85,000 0 0 
. . . . . .  

85,000 0 0 

Expended. 

RE. A. P. 

2,000 0 0 
20,000 0 0 

5,000 0 0 
20,000 0 0 

4,000 0 0 
20,000 0 0 

5,000 0 0 

7G,OOO 0 0 
9,000 0 0 

85,000 0 0 



THE GANGES C A N A L .  

Expended. 

BE. A. P. 

DAILY PARTICU CASH ACCOUNT-continued. 

Date. 

March 1 

,, 9 

,, 10 

,, 15 

,, 25 

,, 31  

(Signed) A. G. GOODWYN, Captain, 
Sc~perintendent Nwthern Division, Ganges Canal. 

April 1 
. 5 

,, 10 

,, 15 
,, 16 
,, 25 
,, 31 

Description. 

Camp Dhunouree. 
To balance of last account ... ... . . . ... 
Amount paid to Bildar, sent into hospital yesterday from Roorkee 

bank digging, being wages for 8 days, at 2 a. per day ... 
To cash received from the collector of Suharunpoor, in lieu of 

assignment (No. 12 of 1852-53, dated 25th ultimo), drawn by 
the accountant N. W. P. on the Suharunpoor Treasury ... 

Camp Peeran Kulleeur. 
Amount remitted to overseer ... ... . . . ... 
Advanced to Mr. Finn, executive officer of materials . . . 

Camp Roorkee. 
Amount remitted to overseer . . . . . . . . . ... 
Paid Yoozoof Ali, contractor, amount of his bill for completion 

of well for aqueduct . . . ... .. . ... . . . 
Roorkee. 

Advanced Mr. Finn, executive officer of materials ... . . . 
Remitted to Calcutta agents, being amount of their bill for pur- 

chase of iron and miscellaneous metals ... ... . . . 
Totals ... ... ... . .. 
Balance in hand ... . . . ... 
Grand total ... . . . . . . ... 

Received. 

RB. A. P. 

9,000 0 0 

... ... 

75,000 0 0 

... ... 

... ... 

... ... 

... ... 

... ... 

. . . ... 
84,000 0 0 

... ... 
84,000 0 0 

Balance in hand (17,067 rs. 1 a. 5p.) seventeen thousand and sixty seven rupees, one anna, and five pie. 

To balance of last account ... ... ... . . . ... 
Roorkee. 

To cash receivcd from the collector of Suharunpoor, in lieu bf 
nseignment (No. 15 of 1852-53, dated the 23rd ultimo), drawn 
by the accountant N. W. P. on the Sr~harunpoor Treasury ... 

Amount remitted to deputy superintendent ... . . . 
Advanced to executive officer of material8 . . . . . . . . . 
Amount remitted to deputy superintendent ... ... ... 
Ditto ditto ditto ... . . . . . . 
Advanced to executive officer of materials ... . . . . . . 
Remitted to deputy superintendent to ply regular establishment 

for current month ... ... . . . . . . . . . 
Ditto, ditto, to pay fluctuating ditto ... . . . . . . 
Amount paid to treasurer for 200mds. 32srs. 12chks. of gram 

supplied to horaes employed on excavation in the 15th and 
16th miles, at yearly contract rate of 2 rs. per maund ... 

Totals ... ... . . . ... 
Balance in hand ... . . . ... 
Grand total ... . . . ... ... 

I 

3,707 11 7 

75,000 0 0 
... ... 
... ... 
... ... 
... ... 
... ... 
... ... 
. . . . . . 

... ... 
78,707 11 7 

... ... 
78,707 11 7 

1,000 0 0 
20,000 0 0 
15,000 0 0 
5,000 0 0 

20,000 0 0 

41 0 0 
180 0 0 

419 10 2 

61,640 10 2 
17,067 1 5 

78,707 11 7 
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66 THE GANGES CANAL. [APPERDIX C. 

PAY BILL of Establishment attached to the Northern Division of the Gauges Canal during the month of 

February, 1853. 

Description. 

~ i s t u r i  .................. 
Mutsuddi ............... 

............... 9 ,  

............... I I 

Chupprasee ............ 
............ 7 7  

Nsmea. 

Jyram ... ... . . . . . .  
Kulloo ... ... ... ... 
Jaffeer Ali ... ... ... 
Bridj La1 ... ... ... 
Saadut Ali ... ... ... 
Kulloo ... ... ... ... 
Juhangeer Khan ... ... ... 
Sahib Singh ... ... ... 
Heera Singh ... ... ... 
Sirnee ... ... ... ... 
Dowlut Ram . . , ... ... 
Debee Singh ... ... ... 
Nuttun Singh ... . . . . . .  
Kadirbux ... ... ... 

... Bhoput ... ... ... 
Lalla ... ... . . . . . .  
Oree ... ... ... ... 
Debee ... ... ... ... 

... Garao ... ... ... 
Kwajoo ... ... ... ... 
Doonda Khan ... ... ... 

... Jallee ... ... ... 
Gunga Ram ... ... ... 
Ram La1 ... ... ... ... 

... Poomn ... ... . a .  

Ramdeen ... ... ... ... 
... Debeedeen, 5  days at 4rs. 

Total ... ... 

Amounts. 

RS. A. P. 

...... 
20 0  0  

15 0  0  

8 0 0  

7 0  0  

5  0  0  

5 0 0  

5 0 0  

5 0 0  

5 0 0  

5  0  0  

5  0  0  

5  0  0 

5 0 0  

5 0 0  

4 0 0  

4 0 0  

4 0 0  

4 0 0  

4 0 0  

4 0 0  

4  0 0  

4  0  0  

4  0  0  

4 0 0  

4 0 0  

0  11 1  

...... 

Roorkee, let Ma~ch, 1853. 

Total. Nature of Establishment. I 

The above men were all paid in my presence. 

(Signed) ..- 

Overseer. 

ns. A. P. 

10 0  0  Permanent. 
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THE GBNGES CANAL. 
[APPENDIX C. 

DAILY ACCOUNT of Expenditure on the undermentioned Works of 
C 4. C 4. C 4. C 4. C 4. C 4. c4. C4. 

No. 1. 

Excavation, 15th Miie. 

0 0) - 0 0 0 
-- 

V) (D 0 

0 N - - e 2 O 

h 0 eu 0 t. 

w t. $! 
1 c4 

d d ~  m 0 3 0  N 
- - -  

C . m o .  
2 -  * w * .  
0 e 

0 . - 2 .  
Q :  1 :  

- -  
d d 
N 
Y 

11 1 231 1 148 
... ... ... 76 

... 
10 1206'q 1 1 2 1 h  54 ... 1206; 1121 o 54 

..... 10 1206 1 1 2 1 %  54 . 10 1 PO6 1 1211% 54 
...... 10 1 2 0 6 m  1 . 1 2 1 ~  54 
...... 

. . . . . . . . .  ...... ... 

. . . . . . . . .  ...... ... 
lo 1 2 0 6 8  1 1 2 1 e  54 
10 206 2 1 )I2111 54 

...... 
lo ... 206 2 1 1121; i; 54 10 206 I 1 2 1 1 ~  54 

...... 10 ... 206 1 121 54 ... ... 10 206 1 1211 54 ... ...... ... 10 10 206 1 121 54 ... ...... 10 10 206 1 121 54 ... . . . . . .  ...... 10 10 206 1 121 54 
... ... 18 549 I00 ...... 33 910 10 10 206 1 121 54 ... 33 910 ...... ...... ... 10 10 206 1 121 54 

... . . . . . . . . .  ...... 33 910 ... 10 206 1121 54 ... ... ...... 33 910 ......... 10 10 206 1 121 54 ... ... 20 56 1125640! ......... ...... 33910 10 10 206 1 121 54 

... 21 56 1125640' ......... 18549 100 ...... 33910 ... 10 10 206 1 121 64 

... 4 0 18 549 100 ...... 33 910 ... 10 ...... 10 206 54 ... . ... 1 A  549 100 2 0 33 910.. ... ... ... ... ...... ... 
10 10 206 : 54 

9 1 .  33 910.. 10 10 206 1 121 54 
18 549 100 33 910 10 ... 

10 206 1 121 54 

18549 100 ...... 33 910 ... 10 LO 206 1 121 64 
... ...... 18549 100 33 910... . 10 10 206 1 121 54 
... ... 17 549 100 ...... 10 10 206 1 121 64 
... ... 17 549 1001 ...... ... 10 10 206 121 64 ... ... 4 0 1 7 4 9  100.. . ... 10 206 121 54 ... ... ... 17 549 100 ...I 1 5 10 206 121 54 ----- -- -- 
h - 

e E F  w m 

2 2 '9 
CI - 

fl,30,206 cubic feet of excava- 7.55.758 cubic feet '28,85,964 
tion fmm the 15th mile, filled into of excavation, asme cubic feet 
balla8t wagons, propelled along nu in the foregoing, of earth 
railway by horaes, and emptied by averaae diatance be- apread. 
the ride of railway, average dis- lag 10,i75 feet. 
tan- 10,760 feet. 

Roorkee, l e t  April, 1853. 

No. 2. 
Ex-vation, 
16th Mile. 

No- 3. 

Spreading, 
Nos. 1 and 2. 

No. 4. 

Excavation, 
16th Mile. 

NO. 5. 

Excavation, 
19th U l e .  

No. 6. 
Exearstion, 

psp 

No. 7. 
Spreading, 

No. 8. 
Removing 

E;:r;~ 
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the Northern Division of the Ganges Canal during the month of March, 1853. 

C:4. c 4. C 4. N 3. M 2. M 3. ?d 4. M 4. B 6. M 5. 

No. 17. No. 18. 

Synebaa Bridge. Soorki. 

0 

a o  . = a  . . . . .  
N *  . 2 O  : - 
- - -  

...... I 4 2  ...... 
...< ... ...... 

. . . . . .  ... ...... ... ... ...... ... ... ......... ... ............ . . . . . . . . .  ... ... . . . . . . . . . . . . . . .  38 1 5 6  I 2  I... 23 ... . . . . . . . . . . . . . . .  ... ... 38 1 5 6  1 2 1...23 
...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 1 5 6  ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... ............ ... 38 1 5 6  25 1 I... 21... ... .........,.. ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 1 5 6  ... 25 1 I... 2 1  

38 1 5 6  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... 25 1  ...... 1 ............ 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... ... 38 1 5 6  25 1 I... ............ . . . . . . . . . . . . . . . . . . . . . . . . . . .  .... ... 38 1 5 6  25 1.. I .  ......... ............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... ... 38 1 5 6  25 1 I 2  5  

...... ... 38 1 5 6  25 1 1 
... 38 1 5 6  25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
... 38 1 5 6  25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
... 38 1 5 6  25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

38 1 5 6  ... 25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
... 38 1 5 6  25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
... 38 1 6 6  25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...I... 

38 1 56 ... 25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
... 38 1 5 6  25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I... 

38 1 5 6  ... 25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I... 
38 1 5 6  1 ... 25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

... 38 ... 56 25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- -- -- --- 
0 n 

" E :  W %  
N. " fi. - Y - ea-a- 

0 
0 

N N a N ----- 

1 3t.r 
- 

sl ;dr  1-g~ ' a ~ i  d t . i ;  . E 3 i j %  . ,as-g 
-- . m -  Icl 

3,000 cnbic feet of mmonry O ' 
e d g  2 "e a 1  

g: f ~ . .  
work in wing a d s  and foun- 
dations. sa B S ~ F % !  : ( ; z ~ ~ ~ ~ ~ ~ !  f r s i  

2-1: a$$! $ S ~ g 1 9 9 a l i ; l  11:s "ZP- W O E  - g e s . l a -  ' sg=  4 



THE GANGES CANAL. 

PAY BILL of Establishment attached to the Northern Division of .the Ganges Canal during the mon& of 

March, 1853. 

Roorkee, l e t  Ap'l, 1853. 

Description. I Nsmea 

Mutsuddi ............... 
.................. Misturi 

Mutsuddi ............... 
)) ............... 
)) .............. 

Chupprasee ............ 
........... 1 7  

............ 11 

............ 1 9  

............ P l  

............ P # 

........... 9 )  

............ n 

............ 9 ,  

............ 7 ) 

Classee .................. 
)) ................. 
))  .................. 
.................... 
)) .................. 
)) ................. 
)) .................a 

)) .................. 
) ,.................. 
) .................. 
)) .................. 

Jyram ... ... 
Kulloo ... ... 
Jaffeer Ali ... 
Bridj La1 ... ... 
Saadut Ali ... 
Kulloo ... ... 

... Juhangeer Khan 

... Sahib Singh 

... Heera Singh 

Sirnee ... ... 
... Dowlut Ram 

... Debee Singh 

... Nuttun Singh 

Radirbux . . . . . .  
Boputh . . . . . .  
Lalla . . . . . .  
Oree . . . . . .  
Debee . . . . . .  
Garao . . . . . .  
Kwajoo . . . . . .  
Doonda Khan ... 
Jallee . . . . . .  
Gunga Ram ... 
Ram La1 . . . . . .  
Poorun . . . . . .  
Ramdeen . . . . . .  

I Total 

The above men were paid in my presence. 
(Signed) 

Total. 

BS. A. P. 

10 0 0 

Nature of Entablishment. 

Permanent. 

Fluctuating. 
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D m y  Aacom~ of Expenditure on the nndermelitioned Works of the Northern Division Ganges Canal during the 
month of April, 1853. 

C 4. C 4. C 4. c 4. C 4. 

m - 
. . - . . 

r 

--- 

. . . . . . . . .  ...... .r 

. . . . . . . . . . . .  ......... . . . . . . . . . . . .  ... ......... . . . . . . . . . . . .  ... ........ . . . . . . . . . . . .  ...... ........ . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . .  ...... ...... . . . . . . . . . . . .  . . . . . .  

. . . . . . . . . . . .  ...... ... . . . . . . . . .  ...... 15 1 77 ... 
16 1 77 ... . . . . . .  ... 17 1 77 . . . . . .  . . . . . . . . . . . .  
18 ... 77 ... . . . . . .  . . . . . . . . . . . .  ...... . . . . . . . . . . . .  19 ... 77 ... 

. . . . . . . . . . . .  20 ... 77 ... . . . . . . . . . . . .  
21 ... 77 ... . . . . . . . . . . . . . .  . . . . . . . . . . . .  
22 ... 7 1  ... . . . . . . . . . . . . . . .  . . . . . . . . . . . .  
23 ... 77 ... . . . . . . . . . . . . .  . . . . . . . . . . . .  
24 ... 77 . ...... . . . . . . . . . . . .  
25 ... 77 ... . . . . . .  . . . . . . . . . . . .  
26 ... 77 ... ...... . . . . . . . . . . . .  
27 ... 77 ... . . . . . . . . . . . .  
28 ... 77 ... . . . . . . . . .  . . . . . . . . . . . .  

... ... 77 ...... . . . . . . . . . . . .  
... 

-- 
Bronklng up reret- b& 2,91,372 cubic feet masonry. 4 A E g s  
ment forfonndatlnna 5 a e, , s e x 3  

l,08,342 cubic feet of masonry. 
of lions, and a4.924 
a b l e  feet nf cxesve- Mortar- Mortar- 
tlon in fnnnnatlnns % % 
nfllonanndernbank. '5 5 , u' 1 Lime, 1 Sand, 1 Soorkee. Same as before. ment ntepa. 5 

-- 

No. 4. 

namming, 
&c. 

- - 
"7 

0 c4 

No. 2. 

Clearance. 

m - - 
El m 

No. 3. 

Solani Aqueduct Revetments. 
Plain Maaonry. 

No. 1. 
Excavation 

for 
Foundations. 

No. 5. 

Solani Aqueduct Revetmenta. 
Step Masonry. 

0, - 
d m 
r( 

m (0 m 
m E? 

m 3 m 

Id 
3 
R 

m 0 

"7 d "7 

m h El 0 

3 S f 

2 
w 

" m 
9 
d d 

m 

0 

+ m CV 

m 

d - 
w - 
h- 
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D m  ACCOUNT of Expenditure on the undermentioned Works of the Northem 
C 4. C 4. c 4. C 4. C 4. C 4. 

0 o o o o m  

0 o o o o m  ' 

0 * W O O -  
o z m o o o  . 
+ 0 - C I -  : 

ei 

: i i f  j f  2 C $ O  L L O  .el i 0 ; -  w h e 0  L  
r u*':OS . a d o m  

6 &&:s g 
2 S d 6 2  : 

* $?.; ,g 0 

zmmcl2 ------ m 

......... 

......... 

......... 

......... 

......... 

......... 

.... 
12'22 24 ......... 
12'22 24 

......... 12/22 24 

122224 $ 12122 24 m 
122224: 3 
12:22242? 
12 22 241a 8 $ 
12'22 24 2 2 
12'22 24 
12'22 24 ......... 
12!22 24 ...I... ... 
12 22 241 ...I... ... 

.... 1222 24 ..I.. 
12 22 241: .. I... ... 
12 22'241 ... I... ... 
12 22'241,..1.. .... 
12 22'241.. .I.. .... 
12 ~ 2 ~ 2 4 1  ... I... ... 
12 ~ 2 ~ 2 4 '  ........ 
12'2224 I... 11.. ... 

_ _ _ _ I - -  

O 3 W h 0 0 0  

1 !gl':i6 

No. 6. 

~~~~~i~~ Centree. 

Dreadng earthen 
centres for mnin 
arch meronry. 

48,242 cubic feet of masonry in 
archem. 

Mortar ad before. 

I Mortar a8 before. I 

No. 7. 
Solani Aqueduct Revetmente. 

Main Arch Masonry. 

19,731 cubic feet 
of plnin masonry in 
foundations and pe- 
dental8 of tione. 

Bodies of lione. 

In pmgrema. 

I 

Roorkcc, 1st May, 1858. 

No. 8. 

Lione. 

Below thse4n.l 
bed.forpl.aWr- 
Ing and re811- 
ing the =me. 

No m m m -  

1,66,203 0 uare fed 
of pukka ha te r .  

38,032 mquare feet 
of the above are not 
dnished. 

No. 9. 

Lions. 

No. 10. 

Excavntion. 

No. 11. 

Plestering. 

- 
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THE GANGES CANAL. [APPENDIX C. 

............ Moonshee 

Chupprasee ............ 
Jemadar ............... 

............... Misturi 

) )  ............... 
, , ............... 

PAY B m  of Establishment attached to the Northern Division of the Ganges Cmd Works during the 
month of April, 1853. 

Roorkee, 1st May, 1853. 

) ) ............... 
Moonshee ............... 

) , ............... 
))  ............... 
, , ............... 
) , ............... 

Chupprasce ............ 
............ ? 7 

Description. 

............... Misturi 

Kooshiab Sing11 . . . . . . . . .  
Ramdeen ... ... . . . . . .  

. . . . . . . . .  Heera Singh 

Thakoordass ... ... ... 
. . . . . . . . .  Ram Singh 

... Ukbur Ali ... ... 
Imam Ali 

Deean Singh 

Iftekar Ali 

Wuzeeut Ali 

Imam-ood-deen 

Aman Khan 

Beeharee Lnl 

Sirdan ... 
... Ellibuksh . . . . . .  

. . . . . . . . .  Imambuksh 

Koodhabuksh . . . . . .  ... 
Mahumdee Khan . . . . . . . . .  
1 ... ... ... ... 
Ram Singh . . . . . . . . .  

... Gungaram ... ... 
Gungadeen ... . . . . . .  
Nebbibuksh ... . . . . . .  

... . . . . . .  Govind ... 
... Huzzaree La1 . . . . . .  
... Nuttoo Khan . . . . . .  

... Wuzee-ood-deen ... 
Lutfoolla Khan ... ... ... 

Names. 

Loutee . . . . . . . . . . . .  

I ... ... I Total 

Arnounte. 

RS. A. P. 

25 0 0 

Total. 
- 

RS. A.  P. 

The above men were paid in my presence. 

Nature of Eetnblishmmt. 

Permanent. 

Fluctuating. 

(Signed) - - - - 

Lieutenatrt, 
Deputy Superintendent. 



APPENDIX c.] THE GANGES CANAL. 7 5 



, O
v

er
se

er
, 

in
 A

c
c

o
~

~
l~

t 
C

u
rr

en
t 

w
it

h 
C

ap
ta

in
 A

. 
G

. G
oo

dw
yn

, 
S

u
p

er
in

te
n

d
en

t 
of

 t
h

e 
N

o
rt

h
er

n
 D

iv
is

io
n 

of
 t

h
e 

G
an

ge
e 

C
an

al
, 

fo
r 

th
e 

m
o

n
th

 o
f 

F
eb

ru
ar

y
, 

18
53

. 
D

B
. 

C
R

. 

R
ec

ei
pt

s.
 

F
eb

. 
I 

T
o 

ba
la

nc
e 

of
 l

as
t 

ac
co

un
t 

,, 
15

 
,, 

ca
sh

 r
ec

ei
ve

d 
fr

om
 t

he
 

...
 

su
pe

ri
nt

en
de

~
~

t 
,, 

25
 

..
..

. 

I 
I 

I i i I ! 1 i I i ! I I 

- 

A
m

ou
nt

s. 

.I
. 

*.
.. 

...
 

...
 

5,
00

0 
0 

0 

4,
00

0 
0 

0 

..
..

. 
,, 

...
 

...
 

F
lu

ct
ua

ti
ng

 
9,

 

I 
P

ur
ch

as
e 

of
 c

ou
nt

ry
 p

ap
er

 

B
al

an
ce

 i
n 

ha
nd

 
...

 
-- 

I I 
T

ot
al

 
...

 
..

..
..

..
. 

10
,0

00
 

0 
0
'
 

T
ot

al
 

..
..

..
 

I 
-
-
-
 

-
 -
-
 --
.
 
-
 -
 - .
-
.
 

T
o

t;
~

l.
 

11 N~
i~

~
ib

r
s

. 
E

xp
en

di
tu

re
. 

R
oo

rk
ee

. 
1s

t 
M

a+
ch

, 
18

53
. 

(S
ig

ne
d)

 
H

ea
d

 C
le

~
k

. 
i! 9 

B
y 

ex
pe

ns
e 

in
cu

rr
ed

 
on

 
th

e 
un

de
rm

en
- 

tio
ne

d 
w

or
ks

, 
as

 p
er

 d
ai

ly
 r

ep
or

t, 
vi

z 
: 

N
o.

 
10

. 
P

la
nt

at
io

ns
 

...
 

...
 

...
 

,, 
11

. 
B

ri
ck

-k
il

n 
at

 M
uh

ew
nr

 ...
 

...
 

,, 
...

 
,I 

1
%

 
R

oo
rk

ee
 

...
 

...
 

., 
13

. 
L

im
e-

ki
ln

 a
t 

M
ya

po
or

 
...

 
...

 
,, 

14
. 

K
ep

ai
ri

ng
 b

an
ks

 
.,.

 
,. 

15
. 

Ir
on

-w
or

k 
of

 g
at

es
 

...
 

...
 

,, 
16

. 
R

ep
ai

ri
ng

 K
ul

se
ea

 C
ho

ki
 

...
 

..
..

..
 

.
.

.
.

.
 

...
 

re
gu

la
r 

es
ta

bl
is

hm
en

t 
fo

r 
F

eb
ru

ar
y,

 
1

8
5

3
. 

14
4 

11
 

1
 

1
0

0
 

..
..

..
 

...
 

..
..

..
 

...
 

A
m

ou
nt

s.
 

1
0

 
0
 

0 
20

 
0 

0 
5

0
 

0 
0 

1
0

 
0 

0 
20

 
0 

0 
5

0
0

 
37

 
4 

1
0

 

1
0

 
0 

0 

7,
87

2 
6 

1
1
 

2,
12

7 
9 

1
 

-
-
 

10
,0

00
 

0 
0 

T
ot

al
. 

b
 

p
 - % 3 z 

... 
*.

..I
 

1,
00

0 
0 

0 
, ! 

9,
00

0 
0 

0 

i I ! i 

I?
S.
 

A.
 

p.
 

' 

7,
56

4 
7 

0 

B
y 

S
ol

an
i 

ea
rt

he
n 

aq
ue

du
ct

, 
au

 p
er

 d
ai

ly
 

re
po

rt
, 

vi
z.

 :
 

E
xp

en
de

d 
on

 :-
 

Y.
S.

 
A

. 
Y.
 

N
o.

 1
. 

E
xc

av
at

io
n 

...
 1

,8
16

 
3
 

5 
...

 
,, 

2.
 

1,
 

1,
96

5 
11

 
0 

...
 

,, 
3.

 
9

, 
71

9 
1

2
 

G 
,, 

4.
 S

pr
ea

di
ng

 
...

 1
,1

17
 

8
 

Y 
,, 

...
 

5.
 E

xc
av

at
io

n 
53

8 
6 

4 
6.

 S
pr

ea
di

ng
 

19
0 

1
2

 
5 

,, 
...

 
,, 

7.
 R

em
ov

in
g 

sa
nd

 
40

 1
0

 
4 

,, 
8.

 S
pr

ea
di

ng
 

...
 

26
9 

0 
0 

,, 
9.

 
P

ud
dl

in
g 

90
4 

6 
4 

...
 

Bs
. 

A.
 
P.
 

H
 E cn
 



(S
ig

ne
d)

 
-
-
 

-
-
 , O

ve
rs

ee
r,

 in
 A

cc
ou

nt
 C

u
rr

en
t 

w
it

h 
C

ap
ta

in
 A

. 
G

. 
G

oo
dw

yn
, 

S
up

er
in

te
nd

en
t 

N
or

th
er

n 
D

iv
is

io
n 

of
 t

he
 G

an
ge

s 
C

an
al

 J
u

ri
n

g
 

% 
th

e 
m

on
th

 o
f 

M
ar

ch
, 

18
53

. 
a
 

D
R

. 
C

R
. 

?i 

R
oo

rh
, 

1s
t A

pr
il

, 
18

53
. 

H
ea

d 
C

h
k

. 

D
at

e.
 

M
ar

ch
 1

 

,, 
10

 

R
ec

ei
pt

s. 

T
o 

ba
la

nc
e 

of
 l

as
t 

ac
co

un
t 

., 
ca

sh
 r

ec
ei

ve
d 

fr
om

 t
he

 
su

pe
ri

nt
en

de
nt

 
...

 

S M
 

?
 

U
 

e
 El E Q Ei E F 

,, 
15

 

A
m

ou
nU

. 
I 

T
ot

al
. 

, I 
*. 
.. i ... 

*. 
.. 

I 

I 
O

fi
re

 N
u.

 I 
E

xp
en

di
tu

re
. 

A
m

ou
nt

s. 
I 

...
 

...
 

5,
00

0 
0 

0 

T
ot

al
. 

10
,0

00
 

0 
O

1
 

...
 

I I r 
B

y 
So

la
ni

 e
ar

th
en

 a
qu

ed
uc

t, 
as

 p
er

 
da

ily
 

1 
re

po
rt

, 
vi

z.
 :-
 

E
xp

en
de

d 
on

 N
o.

 1
. 

E
xc

av
at

io
n 

...
 

...
 

I 
I,

 
2-

 
,, 

,, 
3.

 
Sp

re
ad

in
g 

..
..

..
 

3,
84

2 
0 

3 
42

 
2 

0 
37

 1
1 

0 
80

2 
4 

5 
47

7 
1

0
 

8 
21

2 
0 

0 
15

1 
0 

4 
22

1 
1

3
 1

1 
10

0 
0 

0 

30
 

0 
0 

50
 

0 
0 

25
 

0 
0 

25
 

0 
0 

20
 

0 
0 

31
4 

4 
1

0
 

13
2 

8
 

0 
1

0
 

0 
0 

14
4 

0 
0 

2
0

0
 

60
0 

0 
0 
-
 

..
..

..
..

..
..

 
..

..
..

..
..

..
 

IS
. 

L
 

R
L
 

*. 
P.
 

10
,1

92
 1

3
 1

0
 

3,
40

7 
1
 

1
 19

,4
86

 
9 

6 

1,
35

2 
12

 1
0

 

20
,8

39
 

6 
4 

4,
16

0 
9 

8 

25
,0

00
 

0 
0 

I 
,I

 
'1

0,
00

0 
0 

0 
I 

I 
19

 
4.

 E
xc

av
at

io
n 

I 
...

 
15

,0
00

 
0 

0
; 

I 
...

 
j 

I 
1,

 
5.

 
,, 

T
ot

al
 .

..
..

..
..

 

I 11 1 I 

I 

...
 

I 
II 

... 
19

 
6.

 
,, 

1,
 

7.
 S

pr
ea

di
ng

 .
..

..
. ...
 

~8
 

8.
 R

em
ov

in
g 

ea
rt

h 
..

..
..

 
11

 
9.

 
Sp

re
ad

in
g 

10
. 

R
am

m
in

g 
,, 

..
..

..
 

,I
 

1
1
. 

D
re

ss
in

g 
sl

op
es

 
...

 

--
 
.
 

'2
5,

00
0 

0 
0 

I 
B

y 
ex

pe
ns

e 
in

cu
rr

ed
 o

n 
th

e 
un

de
rm

en
- 

tio
ne

d 
w

or
ks

, 
as

 p
er

 d
ai

ly
 r

ep
or

t, 
vi

z.
 :
 

I N
o.

 
12

. 
Pl

an
ta

tio
ns

 
..

..
..

..
. 

1 
,, 

13
. 

M
uh

ew
ur

 b
ri

ck
-k

iln
 

...
 

...
 

,, 
...

 
...

 

I 
14

. 
L

im
e-

ki
ln

 a
t 

R
oo

rk
ee

 
,, 

15
. 

C
ha

rc
oa

l-
ki

ln
, 

di
tt

o 
..

..
..

 
,, 

16
. 

D
itt

o 
at

 M
ul

lik
po

or
 

...
 

...
 

,, 
17

. 
Sy

ne
ba

s 
br

id
ge

 
..

..
..

 
,, 

18
. 

So
or

ke
e 
...

 
...

 
..

..
..

 
/ B

y 
re

gu
la

r 
es

ta
bl

is
hm

en
t 

fo
r M

ar
ch

, 
18

53
 

I 
,, 

fl
uc

tu
at

in
g 

,, 
1,

 

,, 
pu

rc
ha

se
 o

f 
co

un
tr

y 
pa

pe
r 

...
 

...
 

I 
...

 
...

 
,, 

re
pa

ir
s 

of
 b

an
ks

 (
co

nt
ra

ct
),

 2
0 

m
ile

s,
 

at
 3

0 
rs

. 
pe

r 
m

ile
 

... 
I 

B
al

an
ce

 in
 h

an
d 

...
 

T
ot

al
 



L
ie

u
te

n
an

t 
-, 

D
ep

u
ty

 S
u

p
er

in
te

n
d

en
t,

 i
n 

A
cc

ou
nt

 C
u

rr
e

n
t 

w
it

h
 t

h
e 

S
u

p
er

in
te

n
d

en
t 

of
 t

h
e

 N
o

rt
h

er
n

 D
iv

is
io

n
 G

an
g

ee
 C

an
al

 
2
 

D
R

 

D
at

e.
 

A
pr

il
 1

 

,, 
10

 

1,
 

15
 

,, 
15

 

,, 
16

 

,, 
16

 

,
 20

 

,, 
20

 

A
p

ri
l,

 1
85

3.
 

C
R

 
fo

r 
th

e 

T
ot

al
. 

R9
. 

A.
 
P.
 

9,
00

0 
0 

0 

1,
06

,0
00

 
0 

0 

1,
15

,0
00

 
0 

0 

E
xp

en
di

tu
re

. 

m
on

th
 o

f 

1 O
ta

ce
 N

o.
 

I / I I I I I / I I 1 1 I 

A
m

ou
nt

s.
 

R
ec

ei
pt

s.
 

T
o 

ba
ln

nc
e 

of
 l

a
s

 a
cc

ou
nt

 

T
o 

ca
sh

 r
ec

ei
ve

d 
fr

om
 t

he
 

su
pe

ri
nt

en
de

nt
 

...
 

... 
,, 

79
 

T
o 

10
 l

ak
hs

 o
f 

br
ic

ks
 r

e-
 

ce
iv

ed
, 

at
 1

,0
00

rr
. 

pe
r 

la
kh

 
..

..
..

..
. ...
 

,, 
40

 d
it

to
, 

at
 d

it
to

 

,, 
ca

sh
 r

ec
ei

ve
d 

fr
om

 t
he

 
su

pe
ri

nt
en

de
nt

 
...

 
,, 

1,
00

,0
00

 
m

au
nd

s 
of

 
st

on
e 

li
m

e,
 a

t 
20

 r
s.

 p
er

 
1,

00
0 

m
au

nd
s 

...
 

,, 
1,

25
,0

00
 

m
au

nd
a 

of
 

So
or

ke
e,

 a
t 1

2 
rs

. p
er

 d
o.

 

T
ot

al
 

A
ru

ou
nt

s.
 

RS
. 

A.
 

P.
 

..
..

..
 

1,
00

0 
0 

0 

15
,0

00
 

0 
0 

10
,0

00
 

0 
0 

40
,0

00
 

0 
0 

5,
00

0 
0 

0 

20
,0

00
 

0 
0 

15
,0

00
 

0 
0 

-
..

..
..

..
..

. 
I 

R
oo

rk
ee

, 
M
a
y
,
 1

85
3.

 

B E Z m E i= ,
 

3 2
 Fd 0
 

I 
T

O
M

. 

U
.
 

A.
 
P.
 

1,
05

,1
96

 
9 

8 
9,

80
3 

6 
4 

1,
15

,0
00

 
0 

0 

C
le

P
k.

 

I 

B
y 

S
ol

an
i 

aq
ue

du
ct

 r
ev

et
m

en
ts

 a
nd

 e
ar

th
- 

w
or

k,
 a

s 
pe

r 
da

il
y 

re
po

rt
, 

vi
z.

 :
- 

N
o.

 1
. 

E
xc

av
at

io
n 

fo
r 

fo
un

- 
RS
. 

A
. 

P
. 

da
ti

on
s 

..
..

..
 

29
1 

0 
3 

...
 

,, 
2.

 C
le

ar
an

ce
 

...
 

92
 1

1
 

9 
...

 
,, 

3.
 P

la
in

 m
as

on
ry

 
44

,6
96

 
6 

10
 

...
 

,, 
4.

 R
am

m
in

g 
...

 
26

 
5 

11
 

,, 
5.

 S
te

p 
m

as
on

ry
 

...
 17

,1
81

 
4 

3 
,, 

6.
 D

re
sn

in
g 

ce
nt

re
s 

...
 

28
4 

2 
5 

,, 
7.

 M
ai

n 
ar

ch
 m

as
on

ry
.. 

7,
70

3 
11

 
9 

,, 
8.

 M
as

on
ry

 o
f 

li
on

s 
...

 2
,9

51
 

9 
3 

...
 

,I 
9 

,, 
,, 

1,
65

0 
15

 
4 

,, 
10

. E
xc

av
at

io
n 

pr
ep

ar
a-

 
to

y
 to

 p
la

st
er

in
g 

. 
37

 
4 

0 
,, 

11
. P

la
st

er
in

g 
...

 6
,0

72
 

2 
3 

,, 
12

. E
xc

av
at

io
n 

...
 

43
3 

11
 

6 
3 

,1
 

,, 
...

 
87

0 
0 

3 
,, 

14
. 

S
pr

ea
di

ng
 

...
 

3
2

1
 

4 
0 

,, 
15

. E
xc

av
at

io
n 

45
 

2 
1
 

...
 

...
 

1, 
6 

,, 
,, 

7 
9 

8 
,, 

17
. S

pr
ea

di
ng

 
... 

19
 

0 
0 

,, 
18

. F
il

li
ng

 v
au

lt
s 

31
2 

6 
0 

...
 

,, 
19

. P
la

in
 

an
d 

ro
ra

 m
a-

 
s

o
n

~
 

...
 19

,5
84

 
8 

4 
-
-
 

B
y 

pa
id

 t
o 

w
el

l-
si

nk
er

s 
em

pl
oy

ed
 o

n 
w

el
l 

..
..

..
..

. 
fo

r 
m

as
on

s' 
ho

us
es

 

.
.

.
.

.
.

.
.

.
.

.
.

 
,, 

pr
es

en
t 

to
 c

lr
iv

er
s 

on
 R

oo
rk

ee
 b

an
ks

, 
ex

tr
a 

w
or

k 
,, 

co
nt

ra
ct

or
s 

fo
r 

ca
rr

ia
ge

 o
f 

br
ic

ks
 f

ro
m

 
up

pe
r 

to
 l

ow
er

 e
nd

 o
f 

aq
ue

du
ct

 
...

 
,, 

co
nt

ra
ct

or
s 

fo
r 

bu
il

di
ng

 
m

as
on

s' 
an

d ...
 

bi
ld

ar
s'

 h
ou

se
s 

..
..

..
 

...
 

,, 
pu

rc
ha

se
 o

f 
co

un
tr

y 
pe

ns
 a

nd
 i

nk
 

B
al

an
ce

 in
 h

an
d 

T
ot

al
 

...
 

...
 

(S
ig

n
ed

) 

1 R
S.
 

A.
 

P.
 

1,
02

,5
81

 
3 

10
 

7
0

 0
 

2
5

0
 

0 

50
0 

0 
0 

2,
08

1 
5 

10
 

2
0

 0
 

.
.

.
.

.
.

.
.

.
.

 
..

..
..

..
. 

-
-
 
, H

ea
d 



APPENDIX c.] THE GA.NCfE8 C A N A L  . 

APPENDIX Y . 
OFFICE ABSTRACT of Overseer 's Accounts for the month of February. 1853 . 

Number of 
Work . Description of Work . LnLour . 

as . A . r . 
1, 44G 9 8 
1, 474 13 10 

668 2 0 
1, 117 8 S 

538 6 4 
190 12 5 
40 10 4 

269 0 0 
901 6 4 

6. 650 5 7 

10 9 4 
28 15 8 
5 0 0  

44 9 0 

. . . . . .  
18 15 4 
0 8 0 
5 0 0  
9 0 0 

. . . . . .  

33 7 4 

. . . . . .  

. . . . . .  

6, 728 5 11 

. . . . . . . . . . . .  

. . . . . . . . .  ... 

. . . . . . . . . . . .  
Excavation, 15th mile 

,, 16th mile 

. . . . . .  Spreading the above . . . . . .  
. . . . . .  C . ... 

. . . . . . . . . . . .  Spreading the above 
Removing sand from aqueduct . . . . . . . . .  

. . . . . . . . . . . .  Spreading . . . . . .  
Puddling ... . . . . . .  . . . . . . . . .  

Totals on original works ... ... 

M. { Brick-kiln a t  Muhemu . . . . . . . . . . . .  
. . . . . . . . .  11 Roorkee ... 

M . 3 Lime-kiln s t  Myapoor . . . . . . . . . . . .  
Totals on stores . . . . . . . . .  

N . 1 Regular establishment . . . . . . . . . . . .  
Repairing banks . . . . . . . . . . . . . . .  

N . 2 { ,, iron-work of gates . . . . . . . . .  
,. Kulseea Choki . . . . . .  . . . . . .  

N . 3 Plantations . . . . . . . . . . . . . . .  
N . 4 Purchase of country paper . . . . . . . . .  

Totals on current expenses . . . . . .  

S . Fluctuating establishment . . . . . . . . . . . .  
Total on sundries . . . . . . . . .  

. 
Total expenditure during the month ... 

- . -- . 

Materials . 

NI . A . P . 
369 9 9 
492 13 2 

51 10 6 
... ... 
... ... 
. . . . . .  
. . . . . .  
... ... 
... ... 
914 1 5 
-- 

9 6 8  
21 0 4 
5 0 0  

35 7 0 

. . . . . .  
1 0 8  
4 8 0 

32 4 10 
1 0 0  

. . . . . .  

38 13 6 

. . . . . .  

. . . . . .  

988 5 11 

Total . 

BB . A . P . 
1, 816 3 5 
1, 967 11 0 

719 12 6 
1, 117 8 8 

538 6 4 
190 12 5 
40 10 4 

269 0 0 
904 6 4 

7, 564 7 0 

20 0 0 
50 0 0 
10 0 0 

80 0 0 

10 0 0 
20 0 0 
5 0 0  

37 4 10 
10 0 0 
1 0 0  

83 4 10 -- 

144 11 1 

144 11 1 

7. 872 6 11 



THE GANGES CAN&. 

OFFIOE ABSTRACT of Overseer 's Account for the month of March, 1853. 

Synabas bridge . . . ... ... 
Excavation, 15th mile .. . . . . 

,, 16th mile ... ... 
Spreading the above ... ... 
Excavation, 16th mile . . . . . . 

,, 19th mile ... . . . 
,, Roorkee hanks ... 

Spreading last two items . . . . . . 
Removing earth already deposited 
Spreading . . . ... . . . ... 
Ramming ... . . . . . . . . . 
Dressing slopes ... . . . . . . 

- 
Number of 

, Work. 

Totals on original works 

RB. A. P. 

18 8 6 
8,038 10 8 
2,805 3 10 
3,842 0 3 

42 2 0 
37 11 0 

R0'2 4 5 
477 10 8 
214 0 0 
151 0 4 
221 13 I1 
100 0 0 

Descriptione. 

Totals on stores ... . . . ...I 25 2 4 1  227 5 8 1  252 8 0 

I 
Labour. 

I 

Fluctuating establishment .. . ... . . . ... 
Totals on sundries ... ... ... 

Materials. 

48 0 4 
23 13 0 
23 13 0 
19 3 4 

112 8 0 

Muhewur brick-kiln . . . . . . . . . . . . 
Roorkee lime-kiln . . . . . . ... . . . . . . 
Charcoal-kiln s t  Roorkee .. . ... ... ... 

,, Mullikpoor . . . . . . ... 
Making Soorkee . . . ... ... ... ... 

Total expenditure doring the month ... ( 10,776 '3 7 1 3,307 1 9 / 10,839 6 4 

Total. 

50 0 0 
25 0 0 
25 0 0 
20 0 0 

132 8 0 

1 15 8 
1 3 0  
1 3 0  
0 12 8 

20 0 0 

Regular establishment .. . ... ... . . . 
Repairs of banks ... . . . . . . ... ... 
Plantations ... ... ... ... ... 
Purchaee of country paper . . . . . . ... 

Totals on current expenses . . . 

. . . ... 

. . . . . . 
1 15 8 

. . . .. . 
1 15 8 

... ... 

. . . . . . 
28 0 4 

. . . . . . ---- 
28 0 4 

10 0 0 
600 0 0 
30 0 0 
2 0 0  

G42 0 0 



APPENDIX c.] THE GANGES CANAL. 

OFFICE ABSTRACT of Deputy Superintendent -- 's Account for the Month of April, 1853. 

Excavation for foundations 
Clearance . . . . . . . . .  
Plain masonry . . . . . .  

. . . . . .  Ramming, &c. 

. . . . . .  Step m;lsonry 

. . . . . .  Dressing centres ... Main arch masonry 
Masonry of lions ... ... 

Number of 
Work. 

... ... 91 , '.' 
Excavation preparatory to plastering 

. . . . . . . . . . . .  Plastering 
. . . . . .  Excavation, 15th mile 

,, lGth mile ... ... 
. . . . . .  Spreading the above 
. . . . . .  Excavation, 19 th mile 

,, Roorkee banks ... 
Spreading the above ... ... 
Filling vaults . . . . . .  ... 
Plain and rora masonry . . . . . .  

Totals on original works 

Description of Work. 

ns. a. r. 
. . . . . .  
. . . . . .  

39,296 8 1 
... ... 

14,402 5 0 
... ... 

6,473 G 10 
2,601 9 3 
1,047 0 6 

... ... 
1,861 1 0  6 i ... ... 
. . . . . .  

... I ... ... ... 
... ... 

I ... ... 
... 

Carriage of bricks.. . . . .  ... ... ... 

Total on stores ... ... ... 

Labour. 

Purchase of country pens and ink . . . . . .  
Total on current expenses ... ... 

... Paid well-sinkers at nqueduct wcll ... 

... Presents to drivers on Roorkee digging ... 
Cost of \vorkpeoplcs' 11owes ... ... ... 

I 

Materiels. 

----- 

Total on sundries ... . . . . . .  

Totals. 

Totnl expcnditure during the month ... 



TELE GANGES CANAL. [APPENDIX C. 
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THE GANGES CANAL. 

APPENDIX E. . 

Solani Earthen Aqueduct. 

Data 

1853. 
Feb. . . 

March 

7 

Amounts. 

RJ. A P. 
. .  . ,  

19,487 9 6 

1 0 0  

. . . ... 

Description. 

To overseer . . .. 

To overseer . . . . 
,, cash . . . . 

Carried forward . .. 

Total. - 
RS. A. P. 

1,36,249 6 4 

1,36,249 6 4 

Deecription. 

By bill No. 15, for the 
quarter ending 30th 
April, 1853 . . . . 

C h e d  fmard ... 

Total. (1 
RS. A. P. 1 

7,564 7 0 , 

I 

-- 

I 

I 

19,487 I) 6 , 
I 

I 

-- 
27,052 0 6 



APPENDIX c.] THE GANGES CANAL. 

ACCOUNT BOOK. 

Detailed explanation of Debita. 

1 a t e i a .  I ~ o t a ~ s .  Date. Description. Labour. I- 
1853. 

February 
RS. A. P. 

1,446 9 8 
Excavation, 5,00,066 cubic feet :-15th mile; wagons 

drawn by horses, average distance 8,540 feet . . 
Excavation, 3,99,300 cubic feet :-16th mile ; wagons 

drawn by horses, average distaflce 11,555 feet . . 
Excavation, 2,02,112 cubic feet:-16th mile ; wagons 

propelled by men, average distance 7,000 feet . . 
11,02,378 cubic fcet in above three items spread . . 
Excavation, 1,94,525 cubic feet :-Roorlree banks ; 

wagons propelled by men, average distance 5,000 feet 

Spreading the foregoing . . . . . . . , 
Removing 16,250 cubic feet of sul.plus sand from top of 

aqueduct and depositing it in channel . . . . 
Spreading 1,30,000 cubic feet of earth already deposited 

Puddling 2,90,828 91 1 t 

Total . . . . . . . . . . 

March . . Excavation, 21,30,206 cubic feet :-15th mile ; wagons 
drawn by horses, average distance 10,760 feet . . 

Excavation, 7,55,758 cubic feet :-16th mile ; wagons 
drawn by horses, average distance 10,775 feet . . 

28,85,064 cubic feet in above two items spread . . 
Excavation, 14,250 cubic feet:-(virgin soil) 16th mile ; 

baskets, average distance 150 feet, up a slope of 50 
feet, and spread . . . . . . . . . . 

Excavation, 12,105 cubic feet:-19th mile ; wagons 
propelled by men, averege dishlice 5,000 fcet . . 

Excavation, Roorkee banks, as above, distance 4,720 ft. 

3,01,269 cubic feet in above two items, spread . . 
1,07,875 cubic feet rarth, forn~erly deposited in channel, 

rcniovcd to embankments and spread . . . . 
50,340 cubic feet of earth spread a distance of 200 fect 

Ramming earth round qiindrantal and other steps . . 
Dressing slopes, 17,807 cubic feet of excavation, prepa- 

rntory to dressing, and 22,800 square feet of slopes 
dress~d . . . . . . . . . . . . 

Total . . . . . . . . . .  



88 THE GANGES CANAL. [APPENDIX C. 

DR. Solani Earthen Aqueduct-continued Cn. 

Date. 

1853. 

April . . 

.- - 

Description. Amounta. -- 
RS. A. P. 

Brought forward . . . . . . 
To deputy superinten- 

dent . . . . 1,02,581 3 10 

,, cash . . . . 419 10 2 

,, sundries account . . 
,, tools account . . 

Total. Description. 

ns. A. P. 
27,052 0 6 Brought forward . . 

.,09,197 5 10 

Total. 

Syi~abas Bridge. Cn 
-. -. 

.- -. -- 

March To overseer . . .. .. . . . . 

. . 

_ _. _ 

314- 4 10  

. .  
...- _ _ . __.----- 

By bill No. -25, for the 
quarter ending 30th - April ,1853. .  . . 314 4 10 



APPENDIX c.] THE GANGES CANAL. 

Detailed explanation of Debits-continued. 

1853. 
April . . 

Date. 

Breaking u p  revetment for foundation of lions, and 
34,224 cuhic feet of excavation in foundations of 
lions and embankment steps . . . . . . 

Description. Labour. Materials. Totals. 

Clearing away argillaceous deposit from revetmentm . . 

I 1 IS. A. P. 1 IS. A. . I 138. A. P. 

2,91,372 cubic feet plain masonry in revetments . . 
Parapets of Roorkee cattle ghats commenced and ram- 

ming earth below esplanade of cattle ghat . . . . 
1,08,342 cubic feet step masonry in revetments 

Dressing earthen centres for main arches . . . . 
48,242 cubic feet arch masonry . . . . . . 
19,734 cubic feet plain masonry in foundations and 

pedestals of lions . . . . . . . . . . 
Bodies of lions in progress . . . . . . . . 
Excavation below canal bed preparatory to plastering 

and refilling the same . . . . . . . . 
1,56,203 square feet plaster (38,032 feet not polished) 

Excavation, 1,24,668 cubic feet :-15th mile ; wagons 
drawn by horses, average distance 8,840 feet . . 

Excavation, 2,26,215 cubic fcet :-16th mile ; wagons 
as before, distauce 9,G50 feet . . . . . . 

3,50,883 cubic feet in last two itcms spread . . . . 
Excavation, 10,800 cubic feet:-19th mile; wagons 

propelled by men, average distance 5,000 feet . . 
Excavation, 1,822 cubic feet :-Roorkee banlts, same 

as before, eame distance . . . . . . . . 
12,622 cubic feet in last two items spread . . . . 
66,356 cubic feet filled into vaults and rammed . . 
1,27,008 cubic feet plain and rora masonry . . . . 

Totals? . . . . . . .. .. 
Share of sundries divisible on quarter's work . . . . 
Sliare of tools rlivisiblc on quarter's work . . . . 

March . . 3,000 cuhic feet, masonry in foundations and wing walls 
of Synebos Bridge . . .. . .  . . . . 1 8  8 G 295 12 4 

* 

314 4 10 
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THE GANGES CANAL. 

Poor the Quarter ending 30th Aplil, 1853. 

NORTHERN DIVISION, GANGES CANAL. 

BILL NO. 15. 

The Honourable Company -- , Dr. 

To the following expenditure incurred in the partial construction of an earthen aqueduct with masonry 
revetments, kc., across the Solani Valley during the quarter ending 30th April, 1853; being part of the 
project of the Ganges Canal.-Vide Colonel Cautley's Report of 1845, pages 25, 31, and revised estimate of 
1850, pages 64-67. 

Description of Expenditure. - 
CHAXNEL. 

Excavation from 15th mile; wagonsdrawn by horses 
16th mile; ,, ... pushed by men 

sprea&ng the above h r e e  itenle . . . . . . . . .  
Excavation from Roorkee banks; wagons pusl~ed 

by mcu . . . . . . . . . . . . . . . . . .  I 
Spreading the above . . . . . . . . . . . . . . .  
Surplus sand carried from top of aqueduct arches / 

and deposited in channel . . . . . . . . .  
Spreading earth nlready deposited . . . . . . . . .  ... 
Puddling ,, . . . . . .  I 

... I 
E ~ A ~ ? ~ M E N T S .  

Excavation from 15th mile; wagons drawn by horses 
16th mile; ,, . . . . . . . . .  Spreading the above two items 

Excavation in 16th mile (virgin soil) carried in 
bsskets and spread . . . . . . . . . . . . . . .  

Excavation in 19th mile; wagone pushed by men... 
... .. ltoorkee banks ; ,, ,, . . . . . . . . .  Spreading the above two itenis 

Earth formerly deposited in channel removed to 
embankmenta . . . . . . . . . . . . . . .  

Sprea~ling earth already deposited . . . . . . . . .  
Ramming enrth round steps . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  Dressing slopes 

REVETMEXT~. 

Excnvntion for foundations of lions and embank- 
ment-steps and breaking-up revetment for former 

... Clearance of argillaceous deposit on revetment 
. . . . . . . . . . . . . . . . . .  Plain mnronry 

... Ramming earth below esplanade of cnttle ghats 
Step masonry . . . . . . . . . . . . . . . . . .  

... Earth centering for main archwork dressed 
. . . . . . . . . . . . . . .  Jlniri arch masonry 

Parapets of Roorkee cattle ghats . . . . . . . . .  
Plain mnsunry in foundation and pedestals of lions 
>Iasonry of bodies of ditto . . . . . . . . . . . .  
Excavation below canal bed for plastering, and 

refilling that excavation . . . . . . . . . . . .  
I'lasterin~ . . . . . . . . . . . . . . . . . .  
Excavation from 15th mile; wagons drawn by l~orsee 

16th mile; ,, ~9 

Spwnding the ahove two items in vault8 . . . . . .  
Excavation from 10th mile; wngona pushed by men 

. . . . . . . . .  l{oorkee banks 
Spreadin8 the last two ifems . . . . . . . . .  
Earth tnken from chaniiel filled into vaults and 

ranimrd . . . . . . . . . . . . . . . . . .  
. . . . . .  Plain and rora masonry in bnnk mkps 

RS. A. P. 

1,446 9 8 
1,474 13 10 

668 2 0 
1,117 8 8 

RB. A. P. I 
369 9 9 
492 13 2 

51 10 G 

Sundries. 1 Tools. 1 ------ 
ns. A. P. 

46 12 1 
50 10 3 
18 2 10 
28 2 i 

Totals. 

Gnnd to ta l  . . . . . . . . .  1 43,199 2 o 1 86,853 12 6 1 2,873 5 4 1 3,323 2 6 1 1,36,249 6 4 

Roorkce, l e t  May, 1853. 
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AVERAGES covering t h e  above Expenditore. 
-. 

I I 

CHANNEL. 

5,00,966 cubic feet excavation from 15th mile, filled into 1,allast-wagons, propelled 
along railway, by horses, an average distance of 8,540 feet, and emptied 

. . . . . .  by side of mil, at  3 rs. 13  a. 2p .  per 1,000 cubic feet 
3,99,300 ditto from lGth ditto, filled ditto, and propelled ditto, ditto, 11,555 ditto, 

ditto, at 5 rs. 3 a. 2 p. per ditto . . . . . . . . . . . . . . .  
2,02,112 ditto, ditto, propelled along rail, by men, ditto, ditto, 7,000 ditto, 

at  3 rs. 1 1  a. per ditto . . . . . . . . . . . . . . . . . .  ... 
11,02,378 ditto in last three items, spread in channel, at  1 r. Oa. 9p .  per ditto ... 

Giving aggregate rates as follow:- 
15th mile, work by horses, at  4rs .  1 3  a. l lp.  per 1,000 cnbic fect. 
16th ditto, ditto, at  6 rs. 3 a. 11 p .  per ditto. 
Ditto, ditto, work by men, a t  4 rs. 11 a. 9 p .  per ditto. 

1,94,525 ditto cscavation from Roorkee banks, filled into ballast-wagons, propelled 
along railway, by men, an average distance of 5,000 feet, and emptied 
by side of rail, at  2 rs. 13  a. l o p .  per 1,000 cubic feet . . . . . .  

1,94,525 ditto in last item, spread in channel, at  1 rs. 0 a. 3 p .  per ditto ... 
Giving an aggregate rate of 3 rs. 14  a. l p .  per 1,000 cubic feet. 

16,250 cnbic feet of surpluu sand removed from top of aqueduct arches, and 
deposited in chamlel, at  3 rs. 1 3  a. per 1,000 cubic feet . . . . . .  

1,35,000 ditto of earth, already deposited in channel, spread, at  2 rs. 0 a. l l p .  
per ditto. N.B.-This is, generally speaking, shallow digging, 
finishing off bed of canal ... . . . . . . . . .  ... ... 

2,90,828 ditto of earth, already deposited in channel, puddled, at 3 rs. 3 a. 5 p .  per 
1,000 cubic feet . . . . . .  . . . . . .  . . . . . . . . .  

EMB.~NENENTS. 

21,30,206 cubic feet excavation, from 15th mile, filled into ballast-wagons, propelled 
along railway by horses an average distance of 10,760 feet, and emptied 

. . . . . .  by side of rail at  5 rs. 0 a. Rp. per 1,000 cubic feet ... 
7,55,758 ditto, from 16th ditto, ditto, 10,775 feet, and ditto, ditto, a t  4rs. 12  a. 2p. 

... per 1,000 cubic. fect ... . . . . . . . . . . . .  ... 
... 28,85,964 ditto in last two items spread, at  1 r. Ga. per ditto ... ... 

Giving aggregate rates as follow:- 
15th mile, work by horses, Grs. 6a .  8p .  per 1,000 cubic fect. 
16th ditto, ditto, Grs. 2a. 2p.  ditto 

14,250 ditto, ditto (virgin soil), carried in baskets a distance of 150 feet up a 
height of 25 feet, and spread in embankments, at  3rs. Oa. lop. per 
1,000 cubic feet . . . . . .  . . . . . . . . . . . . . . .  

12,195 ditto, ditto, from 19th ditto, filled into ballast-xvagons, propelled along 
railway by men an average distance of 5,000 feet, and emptied by 
side of rail, at  3 rs. 3 a. 2p .  per 1,000 cul~ic feet . . . . . . . . .  

2,89,074 ditto, ditto, from Roorkce banks, ditto, ditto, 4,720 feet, and ditto, ditto, 
at  2 rs. 14 a. 7p .  per 1,000 cubic feet . . . . . .  . . . . . .  

3,01,269 ditto in last two itcms npread, at  l r s .  1 0 a .  2p .  per ditto ... ... 
Giving aggregate rntcs as follow :- 

19th mile, work by men, 4 rs. 13  a. 4 p .  per 1,000 cubic feet. 
Roorkce banks, ditto, 4 rs. 8 a. 9 p. ditto. 

1,07,875 ditto earth, firmcrly deposited in channel, removed to embankments, 
and upread nt 2 rs. On. 6p .  per 1,000 cubic feet . . . . . . . . .  

50,340 ditto, ditto, in cmhankmenta, spread a distance of 200 feet, a t  
31.8. 1 a. 7p .  per ditto ... . . . . . . . . . . . . . . .  

Cost of ramming earth round quadrantal and other steps ... ... 
17,807 cubic feet of excavat,ion, preparatory to dressing slopes, a t  RS. A. r. 

3 rs. per 1,000 cubic feet . . . . . . . . . . . .  5 3 6 9  
22,800 square feet elopea dressed, at 2 rs. 3 a. per 1,000 square feet 49 14 5 

Carried forward . . . . . . . . . . . .  
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Brought forward ... . . . . . .  

REVETMENTS. 
Cost of breaking up revetment for foundations of lions, together with 

31,224 cubic feet of excavation for foundations of lions and of em- 
bankment steps . . . . . . . . . . . . . . . . . . . . .  

Clearance of argillaceous deposit on revetment . . . . . . . . . . . .  
2,91,372 cubic feet of plain masonry in revetments, mortar being equal portions 

of lime, aoorkee, and sand, at 16rs. 1 a. 2p .  per 100 cubic feet ... 
Pmpeta of Roorkee cattle ghats, commenced by Lieutenant Price, and 

cost of ramming earth below esplanade of cattle ghats . . . . . .  
1,08,342 cubic feet of step masonry in revetments, mortar as before, at 

16 rs. 9 a. lop .  per 100 cubic feet . . . . . .  ... . . . . . .  
Cost of dressing earthen centering for main archwork . . . . . . . . .  

48,242 cubic feet arch masonry of revetment, mortar as before, at 16rs. 11 a. 9p.  
... per 100 cubic feet . . . . . . . . .  ... . . . . . .  

19,734 ditto plain masonry in foundations and pedestals of lions, mortar as 
before, at 15 rs. 10 a. 9p. per ditto . . . . . . . . .  . . . . . .  

Masonry of bodies of lions in progress . . . . . . . . .  ... ... 
Excavation below canal bed for plastering, and refilling the same-no 

. . . . . . . . . . . . . . . . . . . . .  measurements ... 
1,56,203 square feet pukka plaster, 1,18,171 square feet being completely finished, 

and remainder being unpolished, at 4 rs. 1 a. 2 p .  per 100 square feet 
1,24,668 cubic feet excavation from 15th mile, filled into ballast-wagons, propelled 

along railway by horses an average distance of 8,840 feet, and emptied 
by side of rail, at 4 rs. 15 a. 8 p. per 1,000 cubic feet . . . . . .  

J,26,215 ditto, ditto, 16th ditto, ditto 9,650 feet, and ditto, ditto, at 5 rs. 4a .  9p. 
. . . . . . . . . . . .  per 1,000 cubic feet . . . . . . . . .  

3,50,883 ditto in last two items, s p r d  in revetment vaults and slightly rammed, 
at 15 a. l p .  per ditto . . . . . .  . . . . . .  . . . . . . . . .  
Giving aggregate rates as follow :- 

15th mile, work by horses, at 5 rs. 14 a. 9p. per 1,000 cubic feet. 
16th ditto, ditto, at 6 rs. 3 a. lop .  ditto. 

10,800 cubic feet excavation from 19th mile, filled into ballast-wagons, propelled 
along railway by men an average distance of 5,000 feet, and emptied 
by side of rail, at 4 rs. 5 a. 1 p. per 1,000 cubic feet ... ... 

1,822 ditto, ditto from Roorkee banks, ditto, ditto 5,000 feet, and ditto, ditto, 
at 4 rs. 4 a. 7 p .  per 1,000 cubic feet . . . . . . . . . . . . . . .  

12,622 ditto in last two items, epread in vaults and rammed elightly, at 
l r .  8 a .  llp. per 1,000 cubic feet . . . . . . . . . . . . . . .  
Giving aggregate rates as follow :- 

19th mile, work by men, at 5 TS. 14 a. per 1,000 cubic feet. 
Roorkee bmks, ditto at 5 rs. 13 a. Gp. ditto. 

66,356 cubic feet earth, formerly deposited in channel, removed to revetments, 
vaults, and rammed, at 4 T S .  13 a. l o p .  per 1,000 cubic feet ... 

127,008 ditto miscellaneous masonry (chiefly plain) in embankment steps, mortar 
aa before, at 16rs. 2 a. 6p. per 100 cubic feet ... ... ... 

... ... Grnnd total . . . . . .  ... 

RS. A. P. 
. . . . . .  RS. A. P. 

28,323 8 9 

... ... Camed forward ... ... I ... ll,S6,24P 4 
I 
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12 a. 2p .  per 1,000 
cubic feet. 

REMARKS on the Rates. 

1st May, 1852. 
4 re. 2 a. per 1,000 
cubic feet. 

1st August, 1852. 
15 rs. 3a.  per 100 

cubic feet. 

Brought forward .. . ... . . . 

Earthwork in channel in ballast-wagons drawn by horses 
appears this quarter a t  about its natural rate. Last 
quarter, owing to the number of horses in training, and 
consequently not effextive for work, the rate was very 
high. But if comparison is made with the rate of the 
quarter ending 31st July, due allowance for distance 
being afforded a t  8 a. per 1,000 feet, which is perhaps 
fair, the present rate brought forward will be shown to 
be correct eoough. This will appear better by  compari- 

Rates. 

1st May, 1852. 
15 rs. 3 n. 2 p .  per 

100 cubic ieet. 

h t  Quarter. 
- - -- 

5 rs. 9 a. lop. per 
1,000 cubic feet 
-9,400feet dis- 
tance. 

1st August, 1852. 
5 TS. 2 a. per 1,000 

cub. ft.-11,540 
feet distance. 

1 rs. 0 a. 9p.  per 
1,000 cubic ft. 

Present Quarter. 

3 rs. 1 3  a .  2 p. per 
1,000 cubic fi. 
- 8,540 feet 
distance. 

5 rs. 3 a. 2 p. per 
1,000 cubic ft. 
-11,555 feet 

3 rs. 11 a. 3p.  per 
1,000 cubic feet 
-7,215 feet dis- 
tance. 

2 rs. 13  a. 10 p. 
per 1,000 cubic 
feet5,OOO fi. 
distance. 

3 rs. 3 a. 5 p. per 
1,000 cubic ft. 

distance. sou of the lGth mile rate as per margin. The two rates 
are here shown to be almost identical. 

3 rs. 11 a. per Same work in ballast-wagons propelled by men, 1Gth mile. 
1,000 cubic ft. 
- 7,000 feet 
distance. 1 

16 rs. 1 a. 2 p. pcr 
100 cubic feet. 

16 re. 11 a. 9 p .  
per 100 cubic 
feet. 

Spreading earth in channel. This rise in rate is due, I 
believe, to an expression of my opinion that the spreaders 
under Mr. Parker actually had some slight ground of 
complai~lt that too much work was exacted from them. 
Certain it is, that they were leaving our works; and I 
therefore, without giving in to them immediately, re- 
quested Mr. Parker to relax his rate as early as he could 
consistently with the maintenance of discipline. Reference 
to old back rates and consideration of the fact that we 
are not in a position to be able to quarrel with our work- 
men will, I am sure, bear me out in this. 

Earthwork in channel in ballast-wagons propelled by men 
from lloorkee banks agrees very well with same work 
from the 16th mile, due regard being had to difference 
of distsnce. 

Puddling earth already deposited. Comparison of rates 
herc is little more than a form. Distances from which 
earth already deposited is moved, and facilities for water- 
ing that earth, vary so much in different locillities that 
great varieties of rates must always exist. 

I t  is not supposed necessary to notice rates of earthwork 
further. 

Plain masonry cannot properly be compared with the plain 
and rul,ble masonry of last quarter, the rate of which, 
moreover, was then presumed to be incorrect. If, how- 
ever, the comparison is made with the plain masonry 
of cattlc ghats, &c., of the quarter ending 31st July, 
1852, and it is considered that a rise in the price of 
bricks should affect the cost of 100 cubic feet of masonry 
to the extent of 14 a. 5p. ,  the rates compared will agree 
within 3 p .  of each other. Great part of this quarter's 
nlosonry is in bricking-out. 

Arch nlasonry under steps is here compared with that in 
cattle ghats, than which, aRer making allowance for rise 
in price of bricks, it is 10 a. 2 p .  per 100 cubic feet 
dearer. The difference is due entirely to the different 
quantity of materials used, the rate of labour in the 
present instance being one-sixth lower than before. 

1 Camed forward ... ... ... 

RS. A. P. 
1,36,249 6 4 
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(Signed) A. G. GOODWYN, Lieutenant, Executive Engineer, 
Northern Division, Ganges Canal Works. 

To the Secretary, itlilitay Board, Fort William. 

I declare upon my honour that the sum charged in this bill has been duly expended for the purpose set forth. 

- 

Retea. 

(Signed) A. G. GOODWYN, Lieutenant, Executive Engineer, 
Northern Division, Ganges Canal Works. 

Brought forward . . . . . .  ... 

Step masonry, after due consideration of rise in the price 
of bricks, is within one anna exactly of its proper rate. 
Last quarter's rate is purposely rejected as incorrect. 

Pukka plaster has been executed before on this work as per 
bill dated 1st May, 1850, at 51.8. Oa. 9p. per 100 
square feet; as per bill dated 1st February, 1851, at 
5 rs. 0 a. 5p .  per 100 square feet; and as per bill dated 
1st May, 1851, at 4 rs. 15  a. 4p. per 100 square feet; but 
I am sorry that this rate does not afford ground for 
congratulation, as, in addition to the work not being all 
finished, i t  is not, I confess, as well done as before. This 
will be carefully looked to for the future. 

Last Quarter. 

1st May, 1852. 
15 rr. 10 a. 3p.  per 

100 cubic feet. 

--- 

AB~TUCT by the Director of Works, showing the Amount expended and the Quantity of Work  executed 
on the Solani Earthen Aqueduct u p  the 30th April, 1853. 

RS. A. P. 

1,36,249 6 4 Preeent Quarter. 

16 rs. 9 a. 10 p. 
per 100 cubic 
feet. 

4 rs. 1 a. 2p. per 
100 square ft. 

1,36,249 0 0 

ASSETS TO ACCOUNT. 
To cash received in part of the general assignments for the Ganges Canal Works ... 
Ry cash expended, being the amount of this bill . . . . . . . . . . . . . . .  

Grand total-Co.'s rupees, one lakh thirty-six thousand two hundred 
. . . . . . . . . . . . . . . . . . . . . . . .  and forty-nine 

.- - .  

RS. A. P. 

1,36,249 6 4 
1,36,249 6 4 
-- 

... 

- 

Work executed. 

Expended. 
Earthwork of all 

Sorte. 

Amounts. 
Masonry or all 

Sorta. 

RE. A. P. 

8,62,571 0 7 

1,36,249 6 4 

9,98,820 6 11 

Cubic Feet. 
4,60,95,937'242 

48,95,948.0 

5,09,91,885.242 
-- 

Cubic Feet. 
43,417875'062 

5,94,638'0 

49,36,553-062 

Up to 3lst, January, 1853 . . . . . . . . . . . . . . .  
Captain Goodwyn's bill, No. 15, for the quarter ending 30th 

April, 1853 . . . . . . . . . . . . . . . . . .  ... 

A6 curb frames ; 798 piles driven ; 
2,71,610 aquare feet of pukka 
plaater ; 54,579 rg. feet under- 
ninking blocke ; 2,29,402 square 
feet elopes dreaaed. 

.- 

. . . . . . . . . . . . . . .  Total 

- 
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On the 30th April, 1853, the average rate of the earthwork waa increased by a further sum of 3 a. 8 p .  per 1,000 
cubic feet, and the ratc is now 49 a. above that of the estimate; but the rates of the period under review are fair. 

. 
Comparing the rates with those of the revised estimate, we have,- 

Earthwork as  per Estimate.-5,09,91,885 cubic feet of excavation of all sorta, a t  3 rs. 1 3  a. 3p .  ... ... ... . . . . . .  ... ... per 1,000 cubic feet . . . . . . . . .  
... ... ... Add 5 per cent. for contingencies ... . . . . . .  ... ... 

Amount . . . . . . . . . . . .  . . . . . .  . . . . . .  
Earthwork as p e r  Bill.-5,09,91,885 cubic feet of earthwork of all sorts at  4 rs. 1 a. 9p .  nearly 

... ... ... ... ... . . . . . . . . .  ... per 1,000 cubic feet ... 

Showing an excess of ... . . . . . .  . . . . . . . . .  
Masonry as  per Estimate.-49,36,573 cubic feet of masonry of all sorts, a t  RS. A. P. 

... ... 16 rs. 4 a. 3 p .  per 100 cubic feet ... ... ... ... '8,02,964 7 2 

Add 5 per cent. contingencies ... ... ... ... ... ... 40,148 3 7 

Amount . . . . . . . . . . . .  ... 8,43,112 1 0  9 

lMasonry as per Bill.-49,36,573 cubic feet of masonry of all sorts a t  15  rs. 5 a. 4p .  
. . . . . . . . . . . .  nearly per 100 cubic feet . . . . . .  ... 7,56,894 2 1 0  

Showing a saving of . . . . . . . . . . . .  ... ... 

On the whole work executed up to the 30th of April, 1853, there is therefore a saving of ... 

On masonry the avernge rate has also increased 2 a. per cubic foot beyond that exhibited on the 31et January, 
1853, but there is still a considerable margin when comparing it with the estimate. 

RS. A. P. 

1,95,203 4 11 

9,760 2 8 

2,04,963 7 7 

2,09,659 1 2  3 

4,696 4 8 

86,218 7 11 

81,522 3 3 

I beg to refer the Board to Captain Goodwyu's remarks and cornparisone with former quarters which meet with 
my approval, and to recommend that the bill be sanctioned. 

(Signed) P. T. CAUTLEY, Lieut.-Colonel, 
Director Ganges Canal Works. 



THE GANGES CANAL. 

For the Qciarter ending 30th April, 1853. 

NORTHERN DIVISION GANGES CANAL. 
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EXCAVATION, &c. 

Meenuemente. I Earthwork. I 
Remarks. 

From 15th mile in horned wagonm, diatence 
8,500 feet. 

From 16th mile, by rail by men, 6,200' din- 

distance. tence, and ditto in homed w w n s  8,500 feet 

L. 

100 
540 

1,250 

290 
9iO 
164 
934 
34 * - - - El. --- 

, " 
10 0 
7 0 

19 0 

ra o 
6 0 

10 0 
I 5 0  
18 0 

Carried fmrvd ...... 

D. 

, ,, 
15 0 
6 6 

16 6 

17 o 
7 6 
1 9 

1 3 0  
I 5  0 

Vaults. Filling 

93,335 

... 

Contento. Channel. 

15,000 
20,790 

3,91,8i5 

4,27.666 3,29,066 

1,s7,oso 
12,150 
5,166 

45,630 
9,180 

2.29,206 52,400 

. . . 

No. 

... ... ... 

... 

... 

... 

... ... 

Bankn. 
------- 

5,264 

1,76,806 

93.335 3,81,466 1,81,070 
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Measurements. I Earthwork. I 
Remarks. 

I 47,090 
Deduct... 1 . . . . . . . . . . . .  I ... 1 4,990 I I I I 

Brought f o h a r d  ...... 

From Roorkee banks, by rail by men, 5,250 feet 
distance. 

52 
110 
100 

4,81,314 1,48,000 3,28,081 5,233 From 15th mile in horsed wugons, distnncr I I / 1 )  I I I 9 , O O o f ~ t .  

, ,, 
22 0 
15 0 
25 0 

15 0 
28 0 
15 0 
15 0 
area. 

From 16th ditto, ditto. 

From 19th mile, by rail by men, 5,000 feet 
diatance. 

From Roorkee banks, ditto, ditto. 

50 I area. / 1,239 0 1 ... 1 . 
-- 

I I 4~0.395 23,900 I 3,80,395 I 26,100 I F r ; h  mfie, in horsed wagons. 10,500 Cct I 1 - 1  

Prom 16th ditto,.ditto. 

From 19th mile, by rail by men, 5,000 fret 
distance. 

,From Roorkee banke, ditto, ditto. 

From 15th mile, in horned wagons, 10,500 feet 
distance. 

P 2 

aet 
864 
440 
324 
700 
50 

Carried forkard ...... 

30 o 
10 o 
15 o 
30 0 
20 o 
area. 
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Remarks. 

From 16th ditto, ditto. 
Ditto, ditto, by rail by men, 7,200 feet distance. 

From Roorkee banks, ditto, ditto, 4,200 feet 
distance. 

From 15th mile, in horned wagonn, 11,300 feet. 

From 16th ditto, ditto. 
Ditto, ditto, by rail by men, 7,200 feet dilt8nW. 

From Roorkee bsnkrr, ditto, ditto, 5,400 f a t  
distance. 

Measurements. 

L. 1 B. 1 . c:! 
3,10,057 

... ... 

... 

... 

17,555 ... 

... 

3,27,812 

Chmnel. 

6,14,091 

{ ; ;  

58,000 

... 

' 

I,OI,~OO { 86,500 

54,500 

10,49,203 

... 

... ... ... ... 

... 

... ... ... ... ... 

... ... 

... ... 

... 

... ... 

... ... 

... 

... 

... ... ... ... 

... ... ... ... ... 

... ... ... 

... ... ... ... 

... ... ... ... 

... ... 

... 

Earthwork. 

Bank.. 

17,05,058 

2,56,090 ... 

1,37,500 

4,33,635 

79,565 ... 

65,486 

26,67,333 

N o C o n t e u t ~ .  
---------- 

. . . 
1,05,560 

23,400 
64,512 
51,744 
24,750 
41,332 
40,817 
22.837 
5,700 
8,950 

, -- 
23,782 

7,473 
1,20,285 

34,132 
9,828 

1,95,500 

16,650 
15,887 
9,225 

12,000, 
1,97,556 

52,116 
7,200 

46,200 
8.951 

67,850 - 
15,795 
53,250 
2,000 

20,125 
1,33,000 

21,450 
2,600 

37,000 

2'85'220 

17,136 
28,224 
44,000 
20,625 

I- 
1,09,985 

1,09,957 
5,702 

50,085 
7,155 
6,400 1 1,11,261 

12,90,560- 

... 
# #, 

26 0 
26 0 

1 9  
16 0 
11 0 
5 6 

17 0 
5 8 
9 6 

179 0 

2 0 
1 6 
7 3 
7 0 
5 3 

3 0 
15 6 
5 0 
3 0  

16 3 
4 3 

1 6 0  
5 6 
9 9 

1,357 0 

9 9 
5 0 
5 0 
1 9  
2 0 

16 6 
2 0 

740 0 

2 0 
8 0 
8 ' 0  
6.815 

2 3 
3 6 

21 0 
5 0 
2 0 

17 0 

... ... 

Brougllt 

145 
90 

768 
231 

50 
167 
49 

620 
60 
50 

253 
106 
353 
106 
144 

555 
205 
205 
200 

1,212 
1,212 

30 
150 
17 
50 

30 
213 
40 

230 
1,330 

130 
130 
50 

252 
252 
250 
100 

643 
543 
477 
477 
200 
557 

Camed 
1 

forward . . . . . . 
# ,, 

28 0 
10 0 
48 0 
14 0 
45 0 
45 0 
49 0 
6 6 

12 0 
area. 

47 0 
47 0 
47 0 
46 0 
13 0 

10 0 
5 0 
9 0 

2 0 0  
10 0 
10 0 
1 5 0  
56 0 
54 0 
area. 

54 0 
50 0 
10 0 
50 0 
50 0 
10 0 
10 0 
area. 

34 0 
14 0 
2 2 0  
30 0 

10 0 
3 0 
5 0 
3 0 

16 0 
11 9 

forward ... 
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RemarIra. 

Measurements. Earthwork. 

L 1 B. 1 D. 
dcpoalted. 

spzf:;". Jhmodng 

neous. 

Mia- 
No. Contents. 

  lo pea. 

Dregs- 

d'ing. I channel. 

forward 
# ## 

30 0 
If  0 

7 0 
507 0 

151 0 
1 5 1 0  
5$ 0 
9 0 
2 0 
1) 0 
8 0 

7 0 

3 0 
3 0 
1 0  
2 0 
2 0 

2 0 
I$ o 

3 0 
10 0 
8 0 
7 0 

3 0 
2 0  
5 0 
4 10 
1 0  
1 0 

44 0 

13 0 
7 0 
34 0 
7 0 
44 0 

1 0 
11 0 
10 0 
6 0 

. . . . . . . . . . . .  

160 
131 
120 
230 

10 
50 

50 
200 
383 

30 
680 
880 
400 

200 

500 
1,100 
1,100 

788 
25 

500 
150 

1,000 
60 
15 

140 

550 
45 

300 
400 
240 

2,360 

34 
54 

100 

50 
36 

115 
120 
60 

600 
33 
93 
45 
10 

Qrmd 

*om cells- 

...... 
... ... ... . ... ... 
... 
... 
... ... ... ... ... 

... 

... ... ... ... ... 

... ... 

2 
2 

... 

... ... 

... 

2 
. 

... 
2 

... ... 

4 
4 
4 

... 

Brought 
, 1, 

12 6 
43 0 
17 0 
62 0 
10 0 
area. 

19 0 
22 0 
19& 0 
32 0 
53  0 
53 0 

9 0 

23 0 

30 0 
8 0 
6 0 

56 0 
10 0 

65 0 
35 o 

10 0 
12 0 
15 0 
33 0 

10 0 
1 5 0  
10 0 
16 0 
90 0 

100 0 

15 0 
25 0 
75 0 

25 0 
26 0 

6 0 
7 0 
5 0 

38 0 
11 0 
11 0 
12 0 
18 0 

Total 

.ready C~ann*. ing 

Executive Engineer, Northern Division, Ganges. Canal wWh. 

10,48,203 

... 

2,26,800 

600 

21,300 

... 

... 

... ... 

... 

... 

. . . . . .  

... 

... 

... 

... 
12,96,903 

A. 

2,90,560 

60,000 
7,041 

10,710 
85,560 

700 
25,350 -- 

9,975 
68,200 
41,077 

8,640 
72,080 
63,600 
28,800 -- 

2,92,372 

32,200 

45,000 
26,400 

6,600 
88,256 

500 

1,66,756 

65,000 
7,875 

72,875 -- 
. . . . . . . . . . . .  

14,400 
3,600 

32,340 

50.340 -- 
. . . . . . . . . . . .  
6 . . .  
. . . . . . . . . . . .  

30,933 
21,600 

2,36,000 -- 
. . . . . . . . . . . .  

6,750 
7,500 

-- 
. . . . . . . . . . . .  

6,550 
4,025 
6,880 
1,350 

. . . . . . . . . . . . . . .  
1,012 

11,132 
21,600 

480 

(Signed) 

Banks 

26,67,333 

4,79,921 

29,079 

... 
10,900 

... 

... 

... ... 

... 

... 

... 

... ... ... 

... 

... 
14,250 

... 

... 

... 

... 
32,01,483 

G. 

i lul la ,  

3,27,612 

... 

35,893 

... 

... 

... 

... 

... ... 

... 

... 

... 

... ... ... 

... 

... 

... 

... 

... 

... 

... 
3,63,505 

GOODWYN, 

... 

I 
... 

... 

... 

. . . . . .  

... 

... 
80,000 

60,000 

... ... I}... ... In channel. 

26,756 In vaults. 
47,875' To ernbankmenta. . . . . . .  

In channel. 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

16,500 
8,100 

15,000 

... 

... 

. . . . . .  

... 
1,74,231 

From 15th mile in horned 
wagons, 12,000 feet. 

From 16th ditto, ditto. 
Ditto, ditto, rail by men, 

9,000 feet distance. 

From Roorkee Banks, 
ditto, ditto, 5,800 ditto. 

In  embankments. 

... ... ... 
25,000, 

30,000 

50,340 

... ... ... 

... 

... 

... 

... 

... 

... 

... ---------- 
1,135,340 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  
16,250 

17,807 

34,224 

68,281 

... 

... 

.... 
... ... ... 

2,88,533 

2,295 

... 

... 

... 

... 

... 
2,90,828 

I 
Lieutenant ,  

. . . . . .  . . . . . .  . . . . . .  

... 

... 
22,800 

... 
22,800 

In ditto. 

In  embankments. 

To vaults. 
Ditto. 
Ditto. 

In channel. 

Ditto. 

From16thmileinbanket~, 
distance 150 feet. 

Sand removed from top of 
aqueduct. 

Preparatory to dreasiog 
slopes. 

For foundation of lion@ 
and embankment s t ep~ .  

Earthwork, &c. 
I 
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ABSTRACT of the foregoing. 

A~STRACT of the foregoing-continzted. 

Dacription. 

.................. Revetment4 
Embankment steps ............ 
Pedestals of Lions ......... 
Channel ........................ 
Embankments .................. 

............ Total8 

Earth rammed round quadcnntal and other steps, and below esplanade of cattle ghat. 
Revetment broken up for foundations of lions. Lions commenced. 
Clearnnce of argillaceous deposit on revetment. 
Parapeta of Roorkee cattle ghats commenced. 
Earthen centering for main arch work dressed. 
Earth excavated below canal bed for p l a s t e ~ p ,  and rewed. 

Pukks 

Plaster. 

Sq. Feet. 
1,56,203* 

... 

... ... ... ------------ 
1,56,203 

Description. 

Revetments .................. 
Embankment steps ......... 
Pedestals of Lions ......... 
Channel ..................... 
Embankmento ............... 

Totals ............ 

(Signed) A. G.  GOOD^, Lieutenant, 
Executive Engineer, Northern Division, Ganges Canal Works. 

Roorkse, la ;  May, 1859. 

Masonry. 

Of thin quantity 1,18,171 aquare feet are completely flniahed. The remainder ia unpolished 

Plain. 

Cublcfeet. 
2,91,372 

19,734 

3,11,106 

Earthwork. 

By Rail. 

Earthwork. 

Step. 

Cubic Fect. 
1,08,342 ... ... ... ... 
1,08,342 

15th Mile. 
Horses' 

Cublc Fcet. 
1,24,668 ... 

... 
5,00,966 
21,30,206 

27,55,840 

16th 
Mile. 

I n  
beaketa. 

Cubic Feet. ... 
... 
... 
... 

14,250 

14,250 

19th 
Mile. 
Men. 

Cubic Feet. 
10,800 
... 
... ... 

12,195 

22,995 

Foundations. 

CubicFeet. ... 
134.224 

... ... 
34,224 

Arch. 

- -  
Cubic Feet. 
48,242 ... ... 
... ... 

48,242 

Roorkee 
Banks. 

Men. 

Cubic Feet. 
1,822 ... 
... 

1,94,525 
2,89,074 

4,85,421 

16th Mile. 

Spreading 
~~h 

head , ,  
deposited. 

Cublc Feet. ... ... 
... 

1,35,000 
50,340 

1,85340 

Miecel- 

laneous. 

CublcFeet. ... 
1,27,008 

... ... 

... 
1,27,008 

Horses. 

Cubic Feet. 
2,26,215 

... ... 
3,99,300 
7,55,758 

13,81,273 

Prepa- 
ratory to 
dressing 
  lo pea. 

----- 
Cubic Feet. ... 

... 

1;,807 ---- 
17,807 

Men. - - - -  
CubicFeet. 

... ... ... 
2,02,112 ... 
2,02,112 

Removing 
from 

Channel. 

--- 
Cubic FCC~.  

66,356 ... ... 
... 

1,07.875 --------- 
1,74,231 

Dreming 
S1opes. 

Squan,Paet. ... 
... 
... 
22,800 

22,800 

Puddling. 

Cnblc Feet. ... ... ... 
2,90,828 

... 
2,90,828 

Removing 

'Y:Efm 
Aqueduct. 

Cubic Feet. ... 
... "' 

16,250 ... 
16,250 
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A P P E N D I X  D, 

GENERAL INSTHUCTIONS ~ O T  the EXECUTIVE OFFICERS of the THIRD, FOURTH, FIFTH, and 
SIXTH DIVISIONS of the GANGES CANAL WORKS. 

THE establishment authorized for the executive supervision of each of the new divisions of works on the European 
establishment Ganges Canal is as follows :- for supervi- 

1. Executive officer and two assistant executives. mon. 

Overseers, as tliey may be required, for the supervision of work ; but only one in the first instance. 
2. The Sclicdule given below* shows the limit of the permanent establishme~lt as sanctioned by Ultimatelimit 

Government, but it  will be understood that a portion only will be required at  present, and that no addition ", '~,"",~li~~,c. 

to t,he numbers a i d  salaries specified in the following paragraphs will be made without the special sanction tioned. 

of the director of the works. 
3. ENGLISH OFE'ICB.-A~ accountant and one English writer will suffice in the first instance. Their English ot8ce. 

salaries must depend on tlie nature of their qualifications. T o  secure the services of known and efficient Erz "- 
men, the full salaries of 100 rupees and 45 rupees, respectively, may be given ; but considering how small 
tlie expenditure and liow simple the accounts will be for some time, I would prefer, in  the first instance, that 
3 young man be talien on trial as an accountant on a salary of from 60 to 80 rupees per mensem. 

4. NATIVE OPFICE.-T~~ undermeiltioned native office establishment may be entertained a t  once. 

1 iIIoonshee 
2 Native levellers 

1 Native doctor 
2 Sowers  . . 
1 Duffadar . . 
4 Burkundauzes  
1 Chupplassy 
2 Chnpprnssies 
4 Classies . . 

. . . . . . . . a t  20 rupees  pe r  mensem. 

. . . . . . . . ,, 15 o r  20 rupees pe r  mensem. 

(According to qualifications.) 
. . . . . . . . at 15 rupees  pe r  mensem. 
. . . . . . . . , 15 , each p e r  mensem. 
. . . . . . . . 9 ,  6 ,, I ,  

. . . . . . . . ,1 4 1 ,  9 ,  . . . . . . . . ,, 5 ,, 7 9 

. . . . . . . . ,, 4 ,, 1 ,  

. . . . . . . ,, 4 ,, 1, 

Native ofice, 
aa now re- 
quired. 

~p 

ENGLISH OEBICE. 
ns. A. r. ns. A. P. 

. . . . . . . . .  I European nccountant 100 0 0 
I English writer 45 0 0 . . . . . . . . . . . .  
1 Assistant ,, . . . . . . . . . . . .  25 0 0 

NATIVE OFFICE. 
I Moonshee . . . . . . . . . . . . . . .  30 0 0 
1 Assistnnt moonshce . . . . . . . . .  15 0 0 
I Native ellrveyor . . . . . . . . . . . .  25 0 0 
I Nntivedoctor . . . . . . . . . . . .  15 0 0 
2 Sowsrs. a t  15 ruprm each . . . . . .  30 0 0 
1 Duffndar of burkundar~zcs . . . . . .  6 0 0 
4 D~~rkundnuees, nt 4 rupees each . . . . . .  16 0 0 
1 Chupprnday . . . . . . . . . . . . . .  6 0 0 
2 Chnppra~sies, s t  5 rupees ench . . . . . .  10 o o 
4 Classics, st 4 rullces each . . . . . . . . .  1 6 0 0 -- 169 0 0 -- 

. . . . . .  Cnrricd fnrwnrd 339 0 0 

RS. A. P. RS. A. P. 
. . . . . .  Drought forward 339 o o 

TREA~URY. 
. . . . . . . . . . . . . . .  1 Treasr~rer 20 0 0 

. . . . . . . . .  I Assistant treasurer 10 0 o 
1 Jemndnr . . . . . . . . . . . . . . .  8 0 0 
1 Duffndnr . . . . . . . . . . . . . . .  6 0 0 

16 Durkundauzes, a t  4 rupees each ... 64 0 0 
-108 0 0 

WORKB. 
1 Mistry nmith . . . . . . . . . . . .  25 0 0 
1 ,, cnrpenter . . . . . . . . . . . .  25 0 0 
1 ,, bricklnyer . . . . . . . . . . . .  15 0 0 

. . . . . .  1 Assistant rnistry bricklayer I2  0 0 
1 Je~nndnr of Cl~upprassien . . . . . .  8 0 0 

. . . . . .  10 Chopprassies, a t  5 rupees each 50 0 0 - 135 0 0 

Total . . . . . . . . . . . .  582 0 o 
And permission to crnploy, with detached parties on works under overeeers, one moossuddie a t  10 rupees, onc ehuppressy a t  

5 rupees, nnd a gunrd proportionatc to the storee and treasure in his cllarge. 
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Treaaury 
offlce, uotnow 5. TEE TREASURY OFFICE and GUARD will not a t  first be required. 
required. 6 .  WORKS.-The executive engineer may entertain a t  once, one mistry smith, one ditto carpenter, one 
Establiah- 
merit for ditto bricklayer, a t  salaries not exceeding 15 rupees, for employment in the workshops; a t  12 rupees, to 

superintend the building of the workshops and pukka bench-marks. 
Eatablish- 7.  Each assistant or overseer, detached, to have a mootsuddie a t  10 rupees, a chupprassy at  5 rupees, 
ment with 
detr\ched and a guard of four B~wkundauzes, of whom one would receive 5 rupees, the others 4 rupees Der - 
nasistnnts and mensem. 
overseers. . -. 

'ness of the esecutive officer will be to obtain by  his own labour and that of his F~~~~ 8. 'l'he first bus] 
oftheexecu- assistants and native levellers accurate information of the surface levels of the country throughout his 
hve offlcer. 

division. 

A longitudi- 9. H e  will first select two masonly bench-marks, respectively at  the upper and 
nal lime of 
Levels to be lower extremities of his district, as near the probable line of canal as possible, 
flrst carefully -.- 
laid down. 

using for this purpose some distinguishable existing object not liable to displace- 
ment, or, in the absence of such, he mill build a masonry pillar of the form noted in 
the margin. T h e  relative levels of these two points will be accurately ascertained 
by  several trials, and the level of the upper one will be p~ooisionally assumed as the 
zero, or starting point, for the general levels of the division. 

These Ievela 10. I n  the foregoing p i t r ~ a p h ,  I use the word "provisionally," because the levels of all the divisions 
tobeultimate- 
ly referrtld to must ultimately be referred to the sill of the Myapoor regulating bridge ; and the executive engineer of the 
that of the Munglour division, wilo has already referred his levels to the work above mentioned, as a zero point, will be 
Myapoor re- 
gulating instructed to fix the level of bencll-marks a t  the south-eastern extremity of his division on both sides of the 
bridge. Kulze h;c[ldee, and to rommunicnte these levels respectively to the executive officers of the Bolundsl~uhur 

and F u t t e h g ~ u h  divisions, who, having referred their levels to the same sta~idard, will communicate the 
result to the next in succession : and so on. 

Connected 11. In connection with the work above described, the executive engineer will take, or cause to be taken, 
aeries of cross 
levelE lo be a combined series of longitudinal and cross levels over the whole of his district. The  proximity of these 
laid down. lines to each other will he regulated by the nature of the country (whether undulating, flat, or having a 

uniform slope), but sho~lld be such as to mark clearly the principal water-shed lines, as well as all the lines 
of drainage. 

Mcde of ex- 
hibiting the 

12. T h e  results of this examination would be best exhibited on a map, drawn to a scale (say 4 inches to 
result ofthe R mile); that will admit of each level point being shown, with its height (referred to the Myapoor zero) 
levels. written in fizurrs. 

S p d c o b j e c t  13. The object for which this information is required, and which, therefore, should be kept steadily in 
of the inquiry. view while collecting it, is to facilitate the selection of the best possible line for the main and branch canals as 

well ns for the irrigation channe!~ or rajbuhm for distributing the water to the villages. 

~ ~ ~ ~ l n ~ o ~ -  14. In  selecting the line for the main canal, the following points will be carefully considered:- 
nelectin~ the 

f m  I. T o  keep the canal aa much as possible on the highest ridge, so as to facilitate the distribution of water 
d. for irrigation, and not to interfere with the drainage of the country. 

11. T o  ensure a depth of cutting which will provide earth sufficient for the requisite embankments, and 
keep the canal nearly, if not entirely, "within soil." 

111. T o  keep the canal as much possible in straight lines, and when a curve is unavoidable, that it 
should be of not less than two miles radius. 

8election of 15. In  eelecting lines for ~ajbnhuu, the first only of these considerations need be observed. The 
Lines for Raj- 
buho~. level of the water in these channels should be a. a general rule slightly above that of tho adjacent 

lands, and their general direction would of course be regulated by tho position of the villages to be 
irrigated. 
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16. In carrying on the series of levels above described, it  is very important that ~enrh-marks 

permanent bench-marks should be established at  short intervals, and where wells, tombs or 
to hc esla- 
blished at 

small religious buildings may not be met with in localities suitable for this purpose, it  will short inter- 
vals. 

be advisable to build small blocks of masonry of the size and form ncjted in the margin, 
and numbered. I t  is evident that the utility of beuch-marks will depend, in a great degree, 
on the facility and certainty of their identification, thc means of which must therefore be 
carefully provided by the surveying officer. 

17. When an existing building may be used as a bench-mark, a sketch of the building should be made Existing 

in the Field Book with such a degree of accuracy and detail as would enable another person to recognize tlie , b , ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~  
object without difficulty. The  part of the building on which the levelling stave is placed should be that marks to be 

accurately 
least exposed to injury, and should be carefully marked in the sketch. noted in the 

18. T O  obviate mistakes from indifferent drawing or the general similarity of wells, suttees, &c., the Fie'd Book. 
Prec.~utions 

dimensions of one or two principal parts of the building should be accurately measured, and noted in tllc ngximt mis- 

sketch. As an additional precaution, it ~ ~ - o u l d  also be advisable to take compass-bearings from the bench- take~ .  

marks, to two or three conspicuous objects within sight. 
19. Where pillars of masonry are built as bench-marks, the numbers (which will be cut in 3-inch figures >fearis to be 

on the plaster in a niche or recess of the pillar) would afford a sure means of identification ; but lest these ~ ~ ~ , d t ~ ' , ~ ~ ~ , ,  
numbers should be defaced, i t  would also be expedient to fix the position of the bench-mark, by bearings to of the pillars. 

conspicuous objects, as above described. Tlle levelling stave should be placed both on tlle top of the pillar 
and on the plintl~, and tlie level of both these surfaces should be recorded, as a precaution in the event of one 
of them being inj wed. 

20. Bench-marks, fixed with the care and precautions above prescribed, will be exceedingly useful for uses to be 

future reference, and as a check on the native levellers, whose work will always begin and close upon these made of the bench-marks. 
fixed points, and may be received with confidence, when it  is found to agree with a standard with which the 
operatbrs were not previor~sly acquainted. 

21. During the examination of the country, the attention of the executive officers, and assistants, should mquiries re- 

be directed to ascertain the localities and quality of building materials to be obtained in the district, such as P , " ~ ~ ' ~ ~ \ ~ ~  
kunkur, or marle, fit for the preparation of cements, block-kunkur suitable for building purposes, and brick, &c. 

earth, &c. The value of different kinds of kunkur for cement sbould be tested by experiment, and the 
result reportcd for the information of thc director. 

22. After the main line of canal shall have been approximately fixed, arrangements may be entered into k n g e -  
ments for for the manufacture of bricks on that line, wherever fuel may be available ; the quantity being regulated by bricks. 

a rough calculation of the requirements, according to the printed estimates, and with reference to the bridges, 
kc., required on rajbuhm. 

23. When the direction of the main line has been definitely decided Main line to 
be carefully on, the central, or mesial line, should be laid d o m  with the greatest care, ,,ke,j ,ith 

and marked with small masonry pillars, a t  distances of not less than one- m a g O n ~ y ~ i l -  
lars. third of a mile apart, so as to be easily visible, one from the other; and in 

cases of change of direction, a pillar would be built a t  each of the tangential 
points, and a third at  the intersection of the tangents. 

24. The pillars built for the above purpose (and which will serve as points Description of 

of reference for levels as well RB for direction) will be circular i n  pillars. 
#:ae Q plan, and of dimensions as per margin. Those a t  the intersection 

of tangents will be of a different pattern; thus: 

VOL. III. 0 Q 
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Bridge site8 25. Tlie sites of the bridges and other masonry works would then be determined in communication 
to be deter- 
mined upon; tlie director, by whom specific i~lstructions would be issued, regarding the details of their construction. 
and cl~okiee 26. It will generally be advisable to construct the first and second class chokies, as soon as the line of 
built. canal and sites of bridges, have been determined. 
Estinlnle of 27. Tlic exact length and longitudinal section of the main and branch lines of canal being determined, rt~,"l:,k,? the quantity of earth-~vorlt will be calculated, and an estimate will be framed and submitted to the director, 

of the time probably required to complete the excavation, with reference to the resources of the country and 
facility of procuring contractors. The  director will then communicate his orders, regarding the period for 
commencing the work. 

JVorkal~ops to 28. I n  the schedule of Establishment, in paragraphs 1 and 2, are included one European overseer, a 
be established, 
, , n ~ l l o w  em- blacksmith, and a carpenter mistry. T h e  object of tlie early entertainment of these men, is the establish- 
played. ment of a workshop, a t  or near the place, where the executive officer may fix his head-quarters. The 

blacksmitll's department would be employed in the manufacture of tools, such as mamooties (four&), 
pickaxes, felling axes, &c., and the carpenters in the preparation of brick-moulds, soorkhi mallets, c ~ ~ b i c  
measures for lime and soorkhi, 1 0  feet and 5 feet rods, and wheelbarrows, &c. 

4 
Nature of 29. T h c  building for the workshops may be on the same general plan as that sanctioned for the 

:E'hui,ld,i:pkfOr Munglour division, of which I inclose a ground-plan and elevation (Appendix A.), and for which an estimate 
shops. must be submittecl. 
Levellingand 30. The  csecutive officer will be ~rovided,  in the first instance, with one large levelling instrument, and 
surveying in- 
struments, as many smaller ones, up to six, as can be obtained, previous to the arrival of those cornmissioned from 
how to bepro- Europe. H e  will also be supplied wit11 a theodolite, if such can be obtained from the magazines; otherwise, 
vided. he  will have to wait for those ordered from home. Some pairs of levelling rods (probably as many as may 

be required) will be forwarded from the director's office. 
Certain in- 31. F o r  iron measuring chains, and as many mamooties, felling axes, &c., as are likely to be required 

in carrying on the levelling operations, indents on the nearest magazine will be prepared by the executive 
officer, and transmitted tlirough the director's office, for sanction. 

Bills for sala- 32. Bills for establishment salaries will be submitted monthly in the usual form, the general aythority 
ries of csta- 
blislunent, being quoted in the headir~g, and the special authority for any change or increase of salary being separately 
howprepared. stated. Tlle usual form of attestation will be appended to the bill, which must also be acconipanied by 

acquittance rolls, in English and Persian, signed or sealed by each of the establishment in the receipt of a 
salary amounting to 1 0  rupees a month or upwards. The  names as well as the designations of all the 
establislimellt receiving 10 rupees a month or upwards, must also be entered in the body of the bill. 

Expenditure 33. All e.spenditure on works will be charged and sul~mittecl quarterly, agreeably to the appended COPY 
on works to 
be charged of " Rules" (Appendix B.) promulgated by Government, North-Westcrn Provinces, and communicated to 
q u a m t e r 1 ~ .  me in Mr. Sccretary Thornton's letter No. 500 A. of the 25th August, 1847. 
~ o r m  or the 34. The  first bills will consist of little more than the contingent expenses of surveying, but when there 
quarterly 
bills. may be occasion to charge for work admitting of measurement, the bill will be preparcd in the usual 

departmental form, and will consist of a statement of expenditure on labour and materials (separately) for 
each work, an exhibition of the rates at  which each description of work was actually exccuted, and a 
comparison of the actual and estimated rates. 

Measurement 35. T o  each bill will be appended a statement of measurements of the work charged for, and a gurvey 

i::::,b,v report in tlie usual form. 
report. 36. The whole quarterly expenditure, though included in one bill, will be shown in separate items 
Detail Of the specifying the several descriptions of work on which it was incurred. Tlle precise detail of this sub-division, qunrtcrl y 
billa. for each principal work, will be prescribed by the director. 
T ~ C  mten to 37. In  preparing the comparison of actual and estimated rates, the executive officer will bear in mind, 

that it is the object of Government, that the rates exhibited shoultl be those of the actual cost of each 
b o n l  fide. 

description of work. The heading of this part of the bill will be worded accordingly, and the attestation, 
on honour, will be held to apply to the rates as well as the amounts charged. 
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38, TIle comparison of rates" will be followed by an "explanation of differences," in  all caqes where ~xplanat ion 
of differences. 

there may be a discrepancy, one way or the other, between tlie estimated and actual rates. 
39. The evpellditure on materials will be brought forward in the manner described in clausc IV. and Expenditure 

on materials. 
in paragraphs 5, 6, and 7 of clause 111. of the annexed " Rules." 

40. The accounts of expenditure kept by the executive officer and required by  him from his sub- accounts to 
be kept by the 

ordinates must be closed monthly, and will be prepared with special reference to the system of accounts e,,c,ltive 
in the Agra Government " Rules." officer. 

41. The forms prescribed by the Military Board for the accounts of the Department of Public Works, Forms o fac -  

are appended to this con~munication (Appendix C.), but a modification of this system has been generally ~ ~ ~ ~ ~ d ~ ~ ~ l l c  

adopted in the Canal Department. Military 
Board. 

42. Tlle Day Book," as prescribed, is intended to be sent in daily to the executive officer, ancl this Modification 

would be attended with much advantage, where extensive works are being carried on a t  one spot under the of these forms 
adopted in thc immediate supervision of the executive officer. As, however, i t  generally happens in the Canal Department Canal De- 

that the expenditure is incurred by assistants or overscers at  different localities, and not under the imn~e-  partment. 

diate supervision of tlie executive officer, whose duty it  is to control the whole, it has been found conveniei~t 
in pactice to combine all the information contained in tlie "Day  Book," in a monthly statement, the for111 * 

of which is appended. (See Appendix D.) 
43. The only real difference between this method and that of tlie Departnient of Public Works is, that Difference 

the expenditure is reported, in the one case daily, in  the other monthly, to the executive officer; the degree ~ ~ ~ ~ , " t ~ , h ~ s  
of detail in both plans may be the same. 

44. The precise form in which the daily expenditure shall be reported to the executive officer is left, in  The accounts 

some measure, to his own discretion, under the proviso that the accounts of all his subordinates shall be to contain all the informs- 
susceptible of easy check, and that they, as well as the hooks prepared from them in the executive engineer's tion required 

office, shall coi~tain all the details of information expected or required by the Military Board or by  
Government. 

45. A list of periodical papers, to be transmitted to the director's office, is subjoined. (See Ap- List ofperi- 

pendis E.) o&cd  papers 
46. Whenever it may be necessary to take up  ground for canal purposes, or to cut down trees, or Rulesforcom. 

remove wells or buildings, interfering with the line of canal, the proprietors of such land, trees, or buildings pensation. 

will be entitled to compensation, which will be awarded in strict accordance with the rules laid do\>,ll in 
Mr. Secretary Thornton's letter to the Sudder Board of Revenue, No. 360, of 27th January, 1845, a copy 
of which forms Appendix F. 

47. In  accord~nce with the instructions of his Honour the Lieutenant-Governor, North-Western Assistance 
Provinces, communicated to tlle Sudder Board of Revenue, North-Western Provinces, under date tile from the civil authorities of 
25th August, 1847, tlie revenue officers of the districts through which the Ganges Canal will pass have districts. 
becn appriscd of the approaching commcnccment of the work, and have been directed to afford every 
necessary assistance to the officers of the canal in their progress through the country. I t  must be under- 
stood, howevcr, that tlic executivc engineers are not to rely upon the assistance of the civil officers to 
procurc labour or carriage for the works. These will bc generally obtainable by good management, by 
a system of rcgular payment and considerate treatincnt of the parties employed. 

48. Tlle executivc engineers will impress upon all their subordinates the necessity of treating with the Duerespectto 

consideration due to their official functions thc native officers of thc revenue a i ~ d  police departments with to bc paid to native re- 
whom tlicy may 1)c I)rorlgl~t in contact in the discharge of their p~iblic duties. venue and 

police o8lcers. 49. In  thc execution of work, it is advisable to adopt a systcm of contracts, whenever snch can be Contract 

obt:~ined on rc-asoll~l)le tcrms. The works most easily susceptiblc of contract are-the excavation of a cut  work recom- 
or formation of an embankment, of a given sectioi~ ; manufacture and carriage of bricks, lime, and soorkhi ; mended 

quarrying and carrying 1)locks of kunkur, &c. 
50. When hired lal~our ie eml>loycd, that supplied by the neighbouring villages, and paid daily, is ~~~~~k~~~~~~ 

generally the most cconomical ; but wlien larger parties are required than the neighbour~lood can supply, or ked labour ,  

Q 2 
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when any particular work is in progress (such as block-sinking), which requires practised workmen, it then 
becomes necessary to employ labourers (beldars) on molrthly pay, and to enforce strictly a system of task 
work. 

organizstion 51. The beldars should be divided into mudduts, or squads of thirty to forty men each, under charge of 
and deacrip- 
tiouofbeldnrJ. a tindal, who will receive 6 rupees per mensem, and who will be generally held responsible for the conduct 

of his men, and may be punished for their remissness, at the same time that his authority is strictly upheld. 
Collective 
preferable to 52. I t  will be generally found advisable to assign collective rather than individual tasks, i. e., to measure 
individual out a certain portion of work to a whole squad, and not to each beldar. On this plan, each man has a &sect 
tasks. interest in seeing that the others work, and in preventing truancy and skulking. 
Terms on 53. When large parties of monthly paid labourers are employed, it is important that the terms on which ali~ence 
on the ,,lea which absence on the plea of sickness can be allowed should be well understood. The method in use in 
$:~E:,P" the northern division of the Ganges Canal is recommended for general adoption. I t  is as follows :- 

Hospital accommodation is provided for the workpeople in the event of sickness. Men who havc been 
injured on the works receive full pay during their hospital treatment. The other hospital patients receive 
half-pay. Men who absent themselves from work under the plea of sickness, but do not go into hospital, 
receive no pay while non-effective. 

Indents for 54. The executive engineers of the Ganges Canal are supplied with stationery from the Government 
stationery. 

stores, on which an indent, prepared agreeably to the accompanying form (see Appendix G.), should be 
submitted through the director's office, as soon as possible after the 1st July of each year. 

1)ecisions ,,n 55. To prevent the necessity of future references, I subjoin (Appendix H.) a list of questions which 
refercncea on ditrerent sub- h a ~ e  been referred from time to time by executive officers, md the authoritative decisions thereon, in ~arallel 
jects. columns. 

W. E. B ~ R ,  Major. 

Roorkee, S ~ p t e m l e ~  30th, 1847. Dbector, Ganges Canal Wovb. 

Rr~be ~ O T  keeping the Accounts on the Grand Ganges Canal. 

1. The works shall be executed 'agreeably to Major Cautley's designs. No deviation from the principles which 
have been sanctioned by Government to be made without the previous approval of the Military Eoard. The director 
will be competent to authorize such modifications as niay be necessary to the efficiency of the work in progress, report- 
ing the eame immedintely to the Military Board. 

2. When money is required for the execution of works, application will be made by the executive engineer, 
through the director, to the accountant, North-Westem Provinces, who will issue an assignment fur the amount. 

3. For the Northern Diviaion. 
(i.) The executive engineer of Works r i l l  submit to the director a bill for three (3) months' work   re pared in the 

usual departmental form, i. e., exhibiting quantities, rates, and amounts, and accompanied by detailed measurements of 
work done. 

(ii.) The materials used to he charged for on rates furnished by the executive o5cer of Mnten'ala. 
(iii.) When the rates of work differ from the estimated rat-, full explanations to be given at  the foot of bills in 

the usual manner. 
(iv.) The bills after careful examination by the director will be eubmitted with hie remarks to the Military Iionrd* 
(v.) The executive officer, whose duty will be to collect and prepare materials, and to take charge of bullock% 

carts, kc., will submit quarterly to the director, for transmission to the Military Board, a detailed statement of expen- 
diture and results in each item of his charge, including carta and bullocks, accompanied by such explanations na may 
appear to be necessary. 

(vi.) To the above statement will be appnded a halance ~heet ,  showing on one side the actual expenditure on tach 
item, and on the other the amounta received from the executive engineer of works, and the stock in hand. 

(vii.) IIe will also mbmit a ILt deduced from the abovc-mentioned accounts of prices of materials, bullock hire, 
kc., which he proposes to charge, during the ensuing quarter, to the executive engineer, to whom it will be cornmunl- 
~ t e d  by the director, if approved. 

(riii.) The executive officer for mnteriale rill get adva~cecl fiom the executive engineer of worke, and will mite 
per contra the vnlue of materiah wpplied. 
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4. In the smaller divisions it may be expedient from motives of economy to unite in one oficer the functions of 
the two allowed to the 1st division. 

(ii.) The executive engineer of a smaller division will therefore keep and submit quarterly to the director distinct 
accounts of works and materials as laid down for the two officers of the 1st division. 

5. On completion of any work extending through more than one quarter, the director will draw out and submit to 
the Military Board a comparison of its actual cost with that estimated, at  the same time reporting on the quality of 
work, &c., &c. Every work commenced and completed within the quarter will, by the director, be separately reported 
on, as to its quality, kc. 

6. General accounts of expenditure on the canal works of all descriptions will be kept in the director's ofice, and 
balance sheets will be submitted to Government, quarterly or half-yearly, as may be required. 

J. THOIINTON, Sec. to Gwt. N. W, Provinces. 

Forms to be observed by Bav*rack Almters in keeping Accounts; approved and adopted by the Military Board, 
on tlie 1st Alay, 1821. 

As an uniform system of accounts should be adhered to throughout the barrack department, the following forms 
are selected as the most convenient, with reference to the documents required to accompany bills for work executed. 

Each district barrack master must keep five books, viz., No. 1, a Journal or Day Book; No. 2, an Abstract of 
Daily Cash Payments ; No. 3, an Abstract of the Daily Expenditure of Materials aud Labour ; No. 4, a Stoclc Book ; 
and No. 5, a Book for Advances in the shape of an Account Current. 

In Book No. 1, all the disbursements of every description must be inserted each day, under its proper head ; when 
a payment is made for general purposes and not for any particular building, it must be entered under that head. 

Book No. 2 is intended for easy reference. The horizontal columns show a t  one glance of the eye the amount 
expended each day on the several works, as well as the total expense of the day. The vertical columus, when added 
up, show at  once the total sum expended on any work up to any fixed date, as well as the total expenditure. This book 
by being kept up regularly will be found to save much time. 

Book No. 3 is intended to record the labour and materials expended each day on different parts of the same 
buildings. For this purpose several pages or half pages must be allotted to one building, viz., half a page for the 
foundations, one or more pages for the superstructure, roof, floor, cornice, &c., &c. I t  affords the means of adding up 
separately and readily the expenditure on each part of a building, and when this book is accurately kept, nothing is 
more simple than the making out the bill at  the completion of the work. All that is required is to take the total of 
each description of work, aud the bill is ready. 

No. 4 is to show readily what niaterials have been purchased, the average cost of them, and their appropriation. 
No. 5 is the same description of book, but has reference to individuals instead of materiala ; it is a personal 

account current with each contractor, merchant, agent, or head mechanic, showing what advances have been made and 
what has been received for the money, or what is due. Each account with a native must be balanced monthly, and the 
man's signature affixed, or his ncknowledgment of its being correct tacked to it. With Europeans i t  may be sufficient 
to balance the account quarterly. 

The book No. 3 cannot be kept accurately unless a sufficient number of lallahs or mohurrurs are kept a t  the 
 work^ to see what labour and materials are used, and to send to the office a daily report in writing, which should be 
filed as soon as it has been entered in the books. 

Experience has shown that the first expe~se  of keeping up a sufficient number of writers is amply compensated by 
the advantages of an early adjustment of accounts, and it will be readily seen that i t  ia much easier to write a few 
lines in the books daily, than to have intricate accounts to make out when any work is finished ; and in the event of 
any sudden removal or m y  accidcnt occurring to a barrack master, his successor will easily continue the accounts and 
adjust all claims. A set of books of the prescribed form must be kept at  each post or station, and when this cannot be 
done in the English language it must be done in Persian or Bengalee. 

When money is sent to a native agent or overseer to carry on works at  an outpost, he must be ordered to send 
regular r n o ~ l t h l ~  accounts, and to allow by the attestation of the parties concerned, that all advances on account have 
hcen regularly balanced and adjusted for the past month. Receipts in duplicate for all advances must be regularly 
executed. 
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No . 1.-FORM of Day Book . 

1816 . 
February . 

1 

2 

- -- 

3 

STABLE NO . 2 LINE . 
1 mate mason . . . . . . . . . . . . . . . . . . . . .  
44 masons, at  24 annas each . . . . . . . . . . . . . . . . . .  
27 beldars, at  36 pice each . . . . . . . . . . . . . . . . . .  
105 coolies 1st at  24 annas each . . . . . . . . . . . . . . .  
35 .. 2nd at  1 anna each . . . . . .  ... . . . . . . . . .  
19 boys. a t  2 pice each . . . . . . . . . . . . . . . . . .  
1 mate bheestie . . . . . . . . . . . . . . . . . . . . .  
15 bheesties. at  2 annas each . . . . . . . . . . . . . . . . . .  
10 bundaries . . . . . . . . . . . . . . . . . . . . . . . .  
1 mate and 84 carpenters. at  24 annas each . . . . . . . . .  ... 
6 sawyers . . . . . . . . .  . . . . . . . . . . . . . . .  
16 chakees . . . . . . . . . . . . . . . . . . . . .  ... 

STABLE NO . 4 LINE . 
1 mate mason . . . . . . . . . . . . . . . . . . . . .  
12 maaons. at 24 annas each . . . . . . . . . . . . . . . . . .  
15 beldars. at  33 pice each . . . . . . . . . . . . . . . . . .  
27 coolies 1st at  24 each . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 .. 
Total expended 1st Februarg. as per figured cash abstract 

ADVANCES FOR GENERAL USE OF THE DEPARTMENT . 
To Shaek Ramjam. for lime . . . . . . . . . . . . . . . . . .  .. Googee Churn. Mistry. for bricks . . . . . . . . . . . . . . .  .. Jugun Churn. ditto for firewood . . . . . . . . . . . . . . .  .. Ramgeeon. for Soorkhi . . . . . . . . . . . . . . . . . .  

WORKMEN . 
Quartenaster Sergeant's Hmtse. Infantry Lines . 

1 mate mason . . . . . . . . . . . . . . . . . . . . . . . .  
50 masons. at  24 annas each . . . . . . . . . . . . . . . . . .  

IIOSPITAL OF ~ N D  BATTALION ~ T H  . 
1 mate mason . . . . . . . . . . . . . . . . . . . . .  
61 masons. at  21 annas each . . . . . . . . . . . . . . . . . .  

CANTONMENT Rom . 
7 beldara . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  2 .. boys 

. . . . . . . . . . . . . . .  Total expended 2nd February. ditto 

- -- - - - - - 

. . . . . . . . . . . .  Advanced to Jan Ullee. native agent at Mullye 
. . . . . . . . .  Advanced to Lallah G u n p  Rnm. at Kishen Gunj 

. . . . . . . . . . . .  Advanced to Goolrntrhomed ditto Chupprs 

RS . A . P . 
0 4 0  
6 1 4 0  
2 1 5 8  
7 1 1 6  
2 3 0  
1 2 1 1  
0 2 6  
1 1 4 0  
1 4 0  
1 8 3  
0 1 5 0  
4 1 5 4  

0 3 0  
1 1 4 0  
1 1 0 6  
1 1 5 9  

. . . . . .  

300 0 0  
200 0 0  
5 0 0 0  
20 0 0  

0 4 0  
9 8 0  

0 4 0  
0 8 6  

0 1 4 0  
0 3 0  

- 

100 0 0  
5 0 0 0  
500 0 0  

ns . A . p . 

31 13 2 

5 1 1 3  
-- 

3 7 8 5  

570 0 0 

912 0 

912 6 

1 1 0  - 
590 9 6 

- ..-- 

650 0 0 
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No. 2.-FORM of Cash Abstract of Daily Cash Payments. 

No. ~.-FIGURED A n s ~ n ~ c ~  of Daily Cash Expenditure of Labour and BIaterials. 

---- 

Total D i e  
bursementa 

each day. 
For particu- 

lars, see 
Day Book. - 
RB. A. P. 

37 8' 5 

5 9 0  9 6 

G50 0 0 

0 8 2 2 

Number 
of 

Feet. 

C. rT. 

192 9 

257 3 

480 

200 

210 

210 

&,","zi- 
Sergeant's 

HOuee 

IZ~IIJ 
RB. A. P. 

... 
9 1 2  

... 

Stable 

No. 4. 

RS. A. P 

5 11 3 

... 

... 

Date. 

1816. 
February 1 

,, 2 

,, 3 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

Description of Building. 

-- 

Foundationwall,19thDecember,l815 

,, ,, 20th  ,, ,, 

Total cubic feet in foundation 

--- 
Superstructure, 2 l s t  December 

P I  22nd ,, 

1 9  23rd ,, 

5' - n Total 

----- 
P D I .  BIDS. 88.8. 

1 3 5 4 1 3 1 ......... 1000 2 3 2 0  - 

Stable 

No. 2. 

RE. A. P. 

3 1  1 3  2 

... 

... 

- 

620 

300 - 
250 

- 
230 

230 

H ~ ~ P ~ ~ ~ ~  

Batt",yion 
9th 

Regiment, 
_ _ _ _ - - - _ _ -  

RE. A. P. 

... 
0 9 1 2  

... 

Total cubic feet in superstructure 

Plaster wall, 23rd December ... 

Roof wall, 23rd December . . . . . .  
-------- 

Cornice wall, 23rd December ... 
Total running feet of cornice ... 

4 5 101  G 1 1 ' 6  

1 3  

4 7 . 6  

2... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Canton- 
ment 
Road.. 

R3. A. P. 

... 
6 1  1 0  

... 

Advances 
for 

general use 
of tho 

Depart- 
ment. 

RE. 

... 
5 7 0  

650 

4 4 1  ......... 
......... 

---- 

......... 

......... 

......... 

8 G l l . G  

...... 

-- 

...... 

3 

1-8 

1 

2 - 8 1 2  

5 

500  1 

2 

... I 

1-8 

12  

-------- 

3 

1 9 2 0  

3 
------ 

------ 

1 0  0 G 

- 
6 1 0  

1 6  1 G 



THE GANQES CANAL. 

NO.  FORM of Stock Book. 

No.  FORM of a Book for Advances in the shape of an Account  Current.  

1815. 
January - 

-- 
March - 

- 

-, 

- 

- bricks, received from Ramjaun, 
brick contractor, at  - per - 

- maunds of lime, received from 
Mr. A.B., at-per 100maunds 

1819. 1 DR. 
Mr. A. B. Lime Contractor. 

June To amount advanced to you in / cash, as per receipt ... 
... July - 1 9 ,  P, 1 9  ... August - 9 )  1, 

I " 

I 
I 
I 

I 
I 

i 
I DR. 
I RAHTON~O, Brick Contractor. 

1815. 
February - 

March 1 

May - 

May - 

March - 

April - 

June 2 ' 

June 1 

' April - 

--- 
June - 

- 
- 
- 

- 

- 

- 

Contractor. 

To amount advanced to you in 
cash, ae per rcceipt ... 

(Signed) C. D., Brick 

- bricks issued for the quarter 
guard of the 9th Regiment 
Native Infantry, a t  - per - 

Balance in store . . . . . . . . .  
- maunds lime issued for white- 

washing Artillery Barracks, at per 
100 maunds . . . . . . . . .  

- maunds lime despatched to 
Captain A. B., for Commercial 
Buildiilgs at  Malda, at  per 100 
maunds . . . . . . . . . . . . .  

I- 

CR. 
Mr. A. B., Lime Contractor. 

By - maunds of lime delivered a t  
. . . . . .  per - maunds 

,, - maunds of lime to Malda, at  
per - maunds . . . . . .  

,, 9 9  91 91 '" 

,, balance due to barrack dcpart- 
ment . . . . . . . . .  

-. 

Cn. 
RAM~TONOO, Brick Contractor. 

By - 11-inch bricke delivered at... 
,, - 12  inch ,, 8, ..a 

,, -11-inch ,, . . . . .  

,, balance due to barrack depart- 
ment . . . . . . . . .  

(Signed) A. B., Bawack 

. . . .  
- - 
- 

Balance in store . . . . . . . . .  
- ferrahs of Kooah issued for the 

Cantonment Road, a t  per 100 
ferrahs . . . . . . . . . . . .  

Balance in store . . . . . . . . . .  
- saul timbers issued, &c. ... 
Balance in store . . . . . . . . .  

- ferrahs of Kooah received from 
C. D., contractor, at  per 100 . . . . . . . . .  ferrahs 

- saul timbers, received, &c., &c. 

- 
- 
- - 
- 
- - 
- 

- 
- 
- 
- 
- 

Mash.  

1 1819. 

- 

- 

- 

- 

- 

- 

' June - 

July - 

August - 

June 9 
,, 23 
,, 30 

July 1 
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THE GANGES CANAL. 

GANGES CANAL WORKS -- DIVISION. 

A s s m c ~  of W o r k m e n  employed and M a t e r i d s  used on t h e  undermentioned W o r k s  du r ing  the Month 
of - 1847. 

- - 

I Materiale. 
. m 

d d 

Description. 

z 

... ...... ............... ......... 1 Regulating bridge 66,308 676 676 676 

2 Excavation in canal for .................... ....................................... railway ........................ 2 52 30 ... 2,521 275 

3 Excavation for channel of 
..................... ....................................... ......... earthen aqueduct 897 

....................................... 4 Brick kilns I I 69 

5 Bridge centres 349 4 2 3 1 8 1 6  2 . . . . . . . . . . . .  1 -  - - - 
6 Excavation for embank- 

.................................................... ment 5,151 - - - - - - - -  - 
............ Total 

List of Periodical Papers. 

MONTHLY. 
Statement of correspondence. 
List of letters despatched by executive engineer. 
Estimate of funds required by executive engineer for the current and five ensuing months. 
Report on disposal of aeeistants. 
Progress report. 
Current expense bill. 
Statement of assignments received and realized during month. 

Return of warrant and non-comrnisaioned officers' bill for expenditure on works, with abstracts 
of quantity completed, &c. 

HALF-YEARLY. 
General esyer account, to accountant North-Western Provinces, and director. 

YEARLY. 
Indent for etationery. 
Return of magazine tools. 
Rehum of levelling and eurveying inetnunente. 
Descriptive roll and confidential report of overseera 
Beturn of ancovenanted aervante. 
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GANGES CANAL WORKS -- DIVISION. 

PROQ~EES REPORT on the undermentioned Works during the Month of - 1847. 

Contente. 

C. m. IN. 

332 9 0 

1 2 5 0 0  
9 0 9 0  
56 3 0 

216 5 7 
8 1 1 1 3  
34 5 10  
51  0 10 

2 8 0 
3 3 8 0  
63 0 1 0  

206 11 10 
3 1 0  0 

28 4 0 
9 4 6 0  

107 6 0 
1 0 5 0 0  

1 9 1 6  
8 9 0  

614 3 0 
321 9 0 
223 1 4  
204 9 0 

5 8 6 0  
1 0 2 4 6  
117 0 0 
1 8 1 3 2  
42 0 0 

1 4 0 2 3  
3 9 0 '  

4 1 0 1 0  6 
941,282 6 0 

475 0 0 
3 6 5 9 9  
6 3 6 0 7  

1,522 1 5  -- 
8,363 5 2 

7 4 1 1  5 
P 

8,288 5 9 

cubic it. 
n 2 

,I grooves . . . . . . . . . .  1 0  X O  9 x l  7 x 9 = 1 0  8 3 
- 

Balance totzl cubic feet of masonry . , . . . . . .  . . . . . .  
L. D. D. 

16,992 cubic feet of excavation done in making roadway across arches . . 177 x 32 x 3 = 16,992 

Part of Work. 

- 
Pillars . . .. 

1 1  . . . .  
11 . . . . 
11 . . . . 
11 . . . . 
11 . . . . 
11 . . . . 
1, . . . . 
1 1  . . . . . . . .  9 ,  . . . . . .  Pier 

Pillar walls . . . . 
1 1  . . . . 

Cutstone, cornice . . 
Pillar walls . . . . 
Parapet . . . . 

1 9  . . . . 
,, cornice . . 
11 . . . . 

Wing wall cornice . . 
,, and bench 
1 . . - . 
1 . . . 

Bench . . . . 
11 . . . . 

Wing wall . . . . 
Pillar . . . .  

,, cornice.. .. . . . .  11 .. ,l cornice.. 
Piers . . . . . . 
Walls to crown of arch 

1 1  11 

1 1  11 

h c h  . . . . . . . . . . . .  1, 

Total contents . . 
Deduct Piers 

1 1  . . 

4 

4 
4 
4 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

4 
4 
4 
4 
2 
2 
2 
2 
2 

G i 2  
2 
9 

10 
9 

6 3 . .  

8"' 
6 

NO. 1-REGULATING 

Description. 

1 Lime 
Brick-worklmasonry,mortar 1Soorki { 1 Sand 

1 1  $ 1  1 1  

1 1  11 1 1  

1 1  11 1 1  

I? I) 11 

1 1  11 1 1  

91 1, 1 1  

1 1  11 1 1  

1 1  1 1  1 1  

11 $ 1  $ 1  

71 1 1  1 1  

11 11 1 1  

71 1, 1 1  

11 1 1  ,, 
11 11 $ 1  

1 1  1 1  ,, 
11 1 1  1, 

1 1  11 9 1 

1 1  1 1  11 

1 1  11 

,, 11 ll 

1 1  1 1  ,, 
1 1  11 ll 

1 1  1 1  , 
11 11 

11 1) ,, 
1 1  1 1  11 

$ 1  1 1  ,, 
1 1  1 1  $1 

1, 11 1 1  

1 1  11 1 1  

,, 1 1  ,, 
11 ~1 ,, 
1) 1 1  11 

1 1  1 1  ll 

1) 11 ,, 

. . . . . . . . 
. . . . . . . . . .  . . 1' 1" . . . . . . . . . .  1 1 

2 

.. 
' 6  

7 4 1  
1 
1 .. 

1 4  
7 
1 
1 
9 
2 
3 

1 9 1 3 2  
1 
1 
1 

1 
1 

8 4 2  
1 

2 $ 2  

4 
1 

1 J 1  

1 

= 16' 
x 9 = 4 7  

D. 

9 

1 3  
9 
62 
9 
3 
32 
32 
9 

1 . 9  
7 
9 .. 
5 
4 .. 
9 

1 . .  

9 .. 
3 

104 
6 .. .. 
9 
9 

9 
6 
6 
7 
7 

1 6 2 . .  

8" 
6 

B~IDQE.  

. 

5 1 
5 
5 
9 
9 
3 
4 
7 
9 
6 
5 
7 

10 
2 

10 

4 

29 
29 
29 
29 
29 
29 
29 

12 
6 
9 
4 

12 
12 

G 
41 
41 

x 1' 
x l  

5 

5 
5 
a 

O h 3  
3 
4 .. 
1 
3 
2 .. 
1 
2 
2 

2 

3 
5 
1 
2 
2 

2 
4 
1 
4 

2 
2 
2 

2 4 4  
9 

23 

1' 7" 
x 4  G 

L. 

rn 
al 

6 

5 . .  
6 .. 
64 

74 
24 
13 
74 
44 
73 
8 .. 
3 
9 

7 . .  
3 

2 . .  
3 
3 
9 
3 
3 
3 
3 

7 . .  
.. 
6 . . . .  
14 .. . . 
9 
9 

1" x 
1 

B. 

d 
z % * " $ J a  
. s t z * ' s a  ------- 

6 

5 . .  
6 .. 
14 

74 
74 
3 .. 
44 
3 .. 
3 
6 

2 . .  
3 

.. 
6 
6 . . . .  . . . .  

1 9  
.. 
.. 
3 
54 
6 
6 

9 
4 

. . . . . . . . . . . . . .  
x 9 
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No. 2.-Excavation in Canal for Roadway. 
. . . . . . . . .  Earth excavated 584.14 long x 50 broad x 5 deep = 1,39,035 cubic feet. 

No. 3.-Excavation for Clmvmel of  Earthen Aqueduct. 
Earth excavated ... . . . . . .  4,590.64 long x 50 broad x 3 deep = 6,88,596 cubic feet. 

No. 4.-Bn'ck Kiln. 
50,000 pukka bricks taken out of kiln . . . . . . . . . . . .  . . . . . .  12" x 6" x 21" 
83,308 peels ,, 9 I . . . . . . . . . . . . . . . . . .  12" x 6" x 24" 

No. 5.-Bridge Centres. 
Centres,  plank^, &c., all taken down and sent into store, and planks all stacked at shop. 

No. 6.-Excavation f o ~  Embankment. 
Earth excavated . . . . . . . . . . . .  4,353 long x 25 broad x 4 deep = 4,35,300 cubic feet. 

GANGES CANAL WORKS -- DIVISION. 

ABSTMCT of EXPENDITU~E during the Month of - 1647. 

Description. 

WORK PEOPLE. 
280 masons, at per month . . .. 
310 ,, 1 ,  . . .. 

70 ,, 9 )  . . .. 
2 ,, I,  . . .. 
4 ,, >, . . .. 
4 ,, 1 ,  . . .. 

24 ,, 7, .. .. 
8 ,, ~9 . . .. 

19 mistrees I )  . . .. 
21 mates ,J . . .. 

249 ,, 11 . . .. 
434 ,, 11 . . .. 
46 classies 1 )  . . .. 

25,160 beldam I P . . .. 
4 carpenters ,, . . .. 

23 ,, P, . , .. 
18 ,, 91 . . .. . 16 ,, I *  . . .. 
2 1, 11 . , .. 
MATEUS W I T E D R A ~  FROM STORE. 

66,308 24-inch pukka brick8 . . . .  
676 cubic feet lime . . . . . . 
676 cubic feet soorkhi . . . . . .  
676 cubic feet sand . . . .  . . 

56 Government bullocke in uee . . 
MATERIALS PURCHASED. 

1 seer rope, at 2 aeers per rupee . . 
6)  mers oil, at 64 seers per rupee . . 

74 earthen resaels, each . . .. . . . .  1,988 bsrketa, at 2 rs. per 100 

Total expenditure . . . .  

Rste, 

RE. A. P. 

8 0 0 
7 8 0 
7 0 0 
4 0 0 
3 8 0 
3 0 0 
2 0 0 
1 0  0 
9 0 0 
8 0 0 
7 0 0 
6 0 0 
4 0 0 
4 0 0  

10 0 0 
8 0 0 
7 8 0 
7 0 0 
6 0 0 

. . . . 
0 0 2  . . 
. . 

~mount '  Total. 

RE. A P. 

3,704 9 0 

I 
43 4 11 

price. ( 

.. .. .. .. .. .. .. .. .. 
.. -. .. .. .. 
. -  
.. 
.. .. 

. . . . 
72 
1 :  

-- 

Grand Total. 

RS. A. P. 

Amount' 

ns. A. P. 

74 10 8 
77 8 0 
16 5 4 
0 4 3 
0 7 54 
0 6 5 
1 9 7  
0 4 3  
5 11 21 
5 9 7  

58 1 7 
86 12 94 

6 2 14 
3 , 3 5 4 0 8  

1 5 4  
6 2 14 
4 8 C 
3 11 24 
0 6 5  

0 8 0  
1 0 0  
2 0 10 

89 12 1 

3,747 13 11 
- 

. . . . .. I .. . . 
I 
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GANGES CANAL -- DIVISION. 

ACCOUNT CURRENT of EXPENDITUBE for the Month of - 1847. 
DR. CR. 

I I 

To balance in hand on 
1st - as per last 
account current . . 

To cash received from 
To 1, , I  

Total .. . . 

Amount. I Totd. 11 Date. 

By amount expended 
during the month of 
- aa per abstract 

By balance in hand . . 

Total . . . . 

I Amount. I Total. 

No. 360. 

From J. THORNTON, Esq., Secretary to thz Gooe~nment, W. P., to H. M. ELLIOT, Esq., Secretary to tlre 
Sudde?, Board of Revenue, N. W. P., Agra, dated the 27th January, 1845. 

Revenue Dept. 

SIR, 
With reference to the correspondence noted below,* I arn desired to request that you will inform 

the Board that the Lieutenant-Governor, on the occasion of his late visit to Hurdwar, found that some difficulty and 
delay were still experienced in adjusting the amount of compensation for property required for the Ganges Canal. 
Advantage was taken of the presence on the spot of all the local revenue and of the Canal officers to come to a better 
understanding on the subject. 

2. The great object to be attained is promptitude in the adjustment of all claims of this nature, and security that 
payment for property taken, or suspension of demand for land occupied, be not delayed when the right of the claimant 
has once been recognized. 

3. These ends will generally be best attained by entrusting the award of compcnation to the canal officers who 
are on the spot; but it is found that, with regard to property in land, those officers have difficulty in ascertaining the 
principles on which remission of the Government demand on the land is to be adjusted, or the persons who are entitled 
to claim the benefit of compensation on account of the land occupied by the Government. With respect, therefore. to 
this class of claims, the agency of the collector must still be employed, and due provision made for fixing on the right 
party the responsibility for any delay which may occur. 

4. The Lieutenant-Governor, therefore, proposes the following rules for adoption, and requests that they 111ay be 
communicated, through the commissioner and director of the canals, to those whom they may concern, unless the Board 
are aware of any objections to their immediate adoption. 

5. The canal officere shall eettle all compensation regarding houses, trees, crops, wells, and buildings, and shall pay 
the money from their own treasury, taking receipts as vouchers and acquittances from the owners. The revenue officers 
are always at liberty to represent any case in which they find the compensation awarded to be inadequate, or the 
proceeding to have been conducted in any objectionable way. 

6. The collector shall settle cornpensation regarding land, however occupied,-whether by  crops or gardens; 
whether cultivated, culturable, or barren ; whether LRnlisnh or lakh~rrnj. In such cases, the canal officer, as soon as he 
has laid down his line (rloglr bel) ,  should give certificates to the tchseeldar and collector, stating the quantity of land 
he requirrs and which he has marked off, and the date on which he requires that it be vacated. This date should 
generally Ilr that on wliich all the sklnding crops will be cut at  the termination of the current Fussily year. I t  will 
then rest with the tehsreldar immediately to ascertain and report to the collector how and by whom the land is occupied, 
and on what terms remission of jumma or cornpensation should be given, under existing rules. I t  will rest with the 
collector to provide that the terms be detinitively settled by the time when the land is required by the canal officers, or  
a9 soon after .as possible, and that no unnecessary demand is made on the zumeendars for the land thus taken. Thc 
collector, when reporting to the commissio~ler his proposed remission for the confirmation of Government, will furnish a 
copy of his report to the director of the canal, iri order that an opportunity may be afforded to that officer of offering 
any remarks on the transaction that may occur to liiru as affecting the charge on his works. 

Letter to Secretary, Sudder B~~ard  of Revenue, dated 4th June. 1844, No. 2,111; letter from ditto, ditto, dated 2nd July, 1@44, 
No. 309; letter to ditto, ditto, dated 20th July, 1844, No. 2,726; letter from Cammissioner Meerut Divisio~l to Secretary Sudder Board 
of Revenue, No. 216, dated 24tll July, 1844; letter to Secretary, Sudder Board of Revenue, No. 3,956, dated 7 t h  September, 1811. 
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7. The remission ultimately sanctioned by the Government will be notified to the director of the canal at the same 
time as to the accountant revenue depnrtment. 

8. The Lieutenant-Governor requests that the Board will in~press upon the commissioner and the director of the 
a n a l  the importance of paying attention to the regular and punctual performance of this duty. 

I am, &c., 
Agra, the 27th January, 1845. J. THORNTON, Secretary to Government, Nmth- Western Provinces. 

INDENT for STATIONERY required for the use of the Executive Engineer of the Division of the 
Ganges Canal, , 1st July, la-. 

(Signed) , Executive Engineer, 
Dimiion Ganges C a d  

Namea of Articles. 

Double-elephant Drawing- 
Paper ..................... 

............... Book Paper 
General Letter Paper.. .... 
Foolscap Paper ............ ......... Quarto Post Paper 
Blotting Paper ............ ......... Serampoor Paper 
Marble Paper ............... 

............ Cartridge Paper 
Quills ........................ 
Black Ink Powders ....... 
Red Ink Powders ......... 
Penknives .................. 
Erasers ..................... 
Hones.. ...................... 
Strops.. ...................... 
slices ....................... 
Sciasora ..................... ............... Office Pencils 
Drnwing Pencils .......... 
Red Tape .................. 
Indian-mbber .............. 
Chest Inkstands ............ 
Round Rulers ............... 
Wafers, Boxes .............. 
Wafer Seals ............... 
Sand, Ellrope ............... 
Pounce ..................... 
Pasteboards ............... 
Camel-hair Pencils ......... 
Crimson Lake ............. 
Prusaian Blue .............. 
Gamhnge .................... 
Burnt Sienna .............. 
Indian Ink .................. 
Books, General Letter, Bc. 

Received in 
December, 1846. 

- - 

Balance on 
the let July, 1847. 

- 

Remarks. 

Quantity Indented 
for, for 1848. 

Admitted. 

Number 
of 

Clerks, 
d Assistants, 

-- - - -- - 
I 
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Autho~i ta l iue  decisions on  certain points submitted by  E.vecutiue Oflcers. 

QUESTION. Lieutenant Strachey's letter No. 53 of 20th June, 1843. Inquires how he is to obtain the cost of  packing- 
cases sent &th stores from magazines, how it is to be debited, and what is to be done with the articles themselves ? Also, in 
case he is directed to sell them, how the amount skotild be charged in his accozrnts ?-ANSWER. Secretary Military ~ o a r d ' s  
letter No. 1,939, o f  22nd July,  1843, states " tha t  it would probably be the best plan to sell the packi~~g-cases in 
question, i f  they  are not required in the department; and Lieutenant Strachey might indemnify himficlf for any loss i n  
the sale b y  submitting a bill for the difference, and the proceeds might be brought forward i n  the ~eriodical account 
current!' Lieutenant Strachey can be furnished from the Board's office with the rates o f  any articles supplied to h im  
from the Ordnance Department, whenever applied for." 

The  plan generally adopted is to return to the magazine all the packing-cases, &c., received, and to submit a bill 
for their value, supported by  the magazine officer's receipt. 

QUESTION. Lieutenant Strache!j's letter No. 49 of 30th May, 1843. Unrlerstands that Major Cautlg had proposed 
to Governlnent the employment of public cattlc on the Ga~zges Canal worbs, for the conceynnce q f  mate~.ials; sttch a 
meas1rl.e beiny ~in(loubtedly a great saving, requests that he may be informed of the decision qf Goz,ernnlent on the szrbect.- 
ANS\\~IR. Commissary-General's letter No. 1,173, dated 9th June, 1843, protests against the prol~osecl measure, as being 
most inexpedient at m y  time. ' l  W c  have no carts to givc, but  i f  our elephants and canlels are so employed, there 
would be few or none amongst them with sound backs in the course o f  a month." 

" The  objection applies to a p:~rticular employment, and holds good not only now but at a11 times." 
The  above view was concurred i n  b y  the Honourable the Lieutenant-Governor, North-Western Province, vide 

secretary's letter No. 3,706 o f  15th August, 1843. 
Q ~ I E S T I O N .  Mujor Baker's letter No. 389 of 1st April, 1845, inquires, jirst, whether i n  the prosecutioa of ptrblic 

works it be necessary that the t~ndenentioned docuinents sholtld be engrossed on stamped paper, viz., contracts or ugreenlents 
for excavation qf earth, manufacture of brick, or supply of materials, and security bonds for the repayment of Gouernnlent 
monep advanced on the above account; secondly, whether in the event of tlrc documents above mentioned being engrossed on 
other than stamped paper of the prescribed vabrc, the exectrtive engineer can, i n  a civil cozirt, enforce the fulfilment of a 
contract, or recover the anlount qf sec7rvity, when justly forfeztrd; or, in other WOI-ds, thirdly, whether the gcnei.al exenlption 
appended to Regulation X. of 11129 be ttttended to ap1i1?/ to the Department Public Works ?-ANSWER. The  Secretary to 
the Government North-Western Provinces in his letter No. 2166 o f  1845, dated 23rd May, 1845, to the Mi l i ta~y  Board 
states in reply " that the exemption which follows a~ticle 12, Schedule A. Regulation X .  o f  1829 (as copied below*) 
is, i n  his Honour's opinion, ent~rely applicable to the documents mentioned b y  Captain Cdber. His Honour therefore 
conceives that there is no necessity for executing such documents on stamped papw. 

QUESTION. I'he S1rperintendent of '  Cnnals, having granted to commissioned oficers, in the canal department, tentporary 
leave of absence on private qfairs.-A~sw~lt .  The  Board, in their secretary's letter, No. 3,565 o f  7 th  September. 1847, 
ruled " that the only pleas, under \rhich a superintending engineer can, under existing orders, grant leave, are first on 
medical certificate, and in such case the palty should furnish thc requisite certificate, and secondly, on urgent private 
affairs, in which case the snprrintcnding enginrcr must satisfy himself of  the val~dity o f  the plea before granting it." 

Q~JESTION.  Major Baker's letter No. 1,472 of 10th April, 1847, inquires the power cested in him to grant lectve of 
absence to tincovenanted subordinnt~s in the canal depf1rtntent.-A~sw~lr. Secretary Military Roarcl's letter No. 1,600, 
dated 25th June, 1847, transmits copy of  a letter No. 2,448 of  10th idem, \vitIl annexures from Mr. Secretary Thornton, 
" comm~inicating the power vcsted in you b y  Governn~ent to grant leave o f  absence not exceeding one month i n  each 
year, over and above the occasional holidays, whenever you are o f  opinion that the indulgence can be granted without 
detriment to the public service, an4 is merited by  the good condr~ct o f  the applicant." 

QUESTION. Liei~tenant Straclre!/'s letter No. 105, dtited 24th October, 1845, asks .for perjnission to advance to 
Assistmit Overseer Sergeant Joltn~tone the sum qf 200 rftpees to assist him in building himself a bur~galow at Roorkee.- 
ANSWER. The  Secretary Military Board's letter No. 6,223 o f  t l ~ c  lGtR Decemher, 1845, states, that an advance o f  
200 nlpees requested by  Sergeant Johnstone, to enable him to build a house at Roorkee, is quite inadmissible." 

QUESTION. Lieutenant Smith's ofice and private car ring^ ha~.itrg been seized for military purposes ant1 a complaint 
mn&.-ANsmE~. The  Bonournl~lc the Lieutenant-Governor replied, in Mr. Secretary Tho~nton's letter, No. 4,853 o f  
11th Novemher, 1846, that " whcn absolutely required for the march o f  troops, the seizure o f  carriage is authorized b y  
Rcgu l~ t~on  X I .  o f  1806, Section 3." 

QUF.STION. Lieutenant Turnbull's letter No. 225, dated 10th June, 1847, requests that sanction may be obtaijted, for 
placing the whole of his bricks under charge of the riril village powers, as he is anzious to remove his establishment.- 
ANSWER.  The  Commissioner o f  Mecrut, in reply (No. 257 o f  14th June, 1847,) states that he has directed the 
collectors o f  Mcerut, Mozufiirnuggur, and Suharunpoor, " to prov~de for the protection o f  the bricks b y  making the 
zumindars o f  the villnges where they are collected responsible for their safe custody. T h e  village chokidars ought 
likewise to be ordered to look after the heaps, and see that they be not pilfered b y  the inhabitants o f  the neigh- 
bourhood." 

* Bonds given to or by the ofhere of Government on account of any matter or thin8 of or belonging to the Government in its 
political or territorial cspadty. 
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QUESTION. Reference ?roving been nanrle regarding a statement of conditions of service of belclars, 4c., en~lo?,ed on 
the Ganges Canal 1Vorhs.-ANSWER. The Honourable the Lieutenant-Governor decided (in Mr. Secretary T h ~ r n t ~ ~ ' ~  
letter, No. 617 A. of 1847), dated 29th September, 1847, that he could only refer you to Sections 5 and 6 
Regulation VII. of 1819, and to the constructions of the Nizamut Adawlut noted below,* which have reference to 
that enactment. By the first two, you \?ill see that European British subjects are held not to be liable for prosecution 
as  defendants under the regulation In question, though they may sue as conlplainants; and by the last you will perceive 
that there must be either a stipulated term of service, or a contract for specific work, to render artisans and other 
workmen liable under Section 5, of the regulation." 

The Lieutenant-Governor does not consider that there would be any difficulty in your having a simple form of 
agreement drnwn 11p and lithographed, to which every labourer employed on the canal should be required to subscribe. 
In this contract the forfeiture of arrears for a certain period might be made the stipulated penalty of absconding without 
due notice. The conditions of such an engagcment would necessarily become in a short time genemlly known." 

111 accordance with the above suggestion, an agreement paper has been drawn up and adopted in the northern 
division, a copy of which is hereto annexed. 

Copies of the sections and constructions above referred to are also attached. 

Sections 5 a n d  6 of Regztlation VII. of 1819. 

V. All persons who may voluntarily engage to serve as workmen, of any description, for a stipulated term, or who 
may voluntarily contract for the performance of any specific work, and who, without good and sufficient cause, shall 
wilf111ly quit the service so engaged for, before the expiration of the term agreed upon, or shall wilfully neglect to 
perfirrm the work contracted for, shall be deemed guilty of a misdemeanow; and on conviction, before a magistrate 
or joint magiatrate, shall hc liable to a sentence of imprisonment, not exceeding one month. The magistrate or joint 
magistrate may likewise require the persons so convicted to complete their stipulated term of service, or to perform the 
work contrnctcd for, if i t  appear just and proper to require the mme; and any suhscquent conviction of wilful neglect 
to comply with snch requisition shall he punishable by a fulrther sentence of imprisonment, not exceeding two months. 

VI.-CL~USE F I R S T . - T ~ ~  provisions of the foregoing acction are also declared applicable to domestic servants, who 
may engage to serve for nny fixed term, or during the performance of any specific service, or though no such engnge- 
ments have been enfered into, mny he employed from month to month, and without good and sufficient cause, shall 
wilrnlly quit the service of their employer before the cxpiration of the fixed temi, or herore the completion of the 
8tipulated service, or with respect to monthly servants, without giving previous notice, for a period not lees than 
6fteen days. 

SECOND.-In like mrmner, no master, or other person, employing a servant for a fixed term, or for a specific service, 
or from month to month, shall be at  liberty, without good and sufficient cause, to discharge such servant against his will 
before the expiration of the fixed term, or the completion of the specified service; or, with respect to servnnts employed 
h m  month to month, without giving previous warning of the intended discharge for a period of at least fifteen days, or 
paying his wages for that per id .  

No. 340, dated May 2bth, 1821; No. 945, dated July ZOth, 1821; No. 384, dated April 29th, 1893; No. 1329, dated May 27th, 1049, 
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TRIRD.-It shall be the d ~ t . ~  of the magistrate-or joint magistrate: on application made to him upon the stamp 
paper prescribed in section 18, of Regulatiou l., 1814 (viz., bearing ;I stamp of eight nnnas), to enforce the provisions 
of the above clai~se, by causing payment to ally servant who may be discl~arged in opposition thereto, of a sm11 equal to 
half a mont.11'~ wages, in addition to any arrear of wages which may he duc to him at  the time of his discharge; or if 
the servant have been engaged for a fixed term, or for a specific service, by causing payment to be made to him of suc l~  
sum as may appear fi~lly adequate to any loss sustained by him from being discharged before the time agrecd upon. 

FOUR TI^.-Provided, however, that no servant shall be entitled to recover more than his arrear of wages when he 
may he discharged for misconduct, prnved to the satisfaction of the magistrate or joint magistrate, and appearing 
snfficient to warrant his discl~nrge; nor shall any workman or servant be liable to punishment under the provisions ot' 
this regulation, when i t  may be proved, to the satisfaction of the magistrate or joint magistrate, that his quitting the 
service of his employer, witl~out previous notice, or before the expiration of a stipulated term, or without having 
completed the perfornlance of any work contracted for, was occasioned by gross maltreatment, or by non-payment of 
wages due, or by any other cause which may appear to the magistrate or joint magistrate suficient to justify or excuse 
the act complained of. 

VI1.-The whole of the sentences which may be passed by a magistrate or joint magistrate under any part of this 
regulation will, of course, be open to the regular control of the Court of Circuit of the division, according to the general 
rules in force on this subject. 

CONSTRUCTIONS OF THE NIZAMU'F ADAWLUT. 

TO THE BAREILLY COURT OF ~ I R C U T .  
Dated the 25th Mc~y, 1821. 

I am directed by the Court of Niza~nut Adawlut to acknowledge the receipt of a letter from you, dated 
1 l th  instant.* 

2nd.-In reply, I am directed to communicate to you the opinion of the Court, that the rule contained in clauae 3, 
section 6, Regulation VII., 1819, cannot be considered applicable to European Br i~ish  subjects, and that, consequently, 
under the general regulations, an award by a magislrate (even though a justice of the peace), of the nature alluded to 
in the latter part of the first paragraph of your letter, is unauthorized and illegal. 

3rd.-Yon are, of course, at  liberty to consult the Advocate-Genrral as to how far he nlay consider such a decision 
legal under the Act of Parlianient, to interpret which does not fall within the province of this Court. 

4th.-It is at  the sanie tinlc obvious to ren~ark, tliat from a conviction of a British subject by a magistrate, in his 
capacity of justice of the peace, under 53rd George III., cap. 155,t the appeal is not to a Court of Circuit, but to the 
Strprenle Cou~t 1'71 Crrlcuttn. 

To THE BAREILLY COURT OF CIRCUIT. 
Dated the 20th Jzrhy, 1821. 

I am directed by the Court of Nizamut Adawlut to acknowledge the receipt of a letter from you under date the 
2nd instant, together with its enclosure from the magistrate of Zillah Moradabad, dated the 27th ultimo.$ 

2nd.-The rule contained in clause 3, section 6, Reg. VII. of 1819, being clearly not applicable to European 
British subjects as defendants, and it appearing from Mr. Ilalhcd's letter to your Court tliat he is in possession of a copy 
of my letter to your address, bearing date the 25th RIay last, the Court are not aware of the necessity of any further 
orders on the subject of Mr. IIalhed's enclosure in your letter above acknowledged. With respect to the query 
occurring in the second and at  the conclusion of the third paragraph of hlr. Iialhed's letter, i t  is obvious that clause 4, 
section 16, of the abovc-cited Regulation, cannot be acted upon a t  all against such masters or persons as may not be 
liable to the Itegnlation and s11l)ject to the magistrate's authority; at  the-same time, that against such servants as are 
liable and subject, the Regulation may be acted upon, even in favour of those very masters who are exe~npted from 
heing made defendants. 

Dated the 29th April, 1825. 
The Court of Nizamut Adawlut have had bcfore them your letter, under date the lGth instant,$ requesting to be 

informed whether thc s cco~~d  punishment directed by section .5, Regulation VII., 1819, in cases of workmen neglecting 
to finis11 their work, shonld be considered final and conclusive, or whether the magistrate is a t  liberty to repeat such 
punishment until the work is ncrformed. 

1 ~ 

2nd.-111 reply, I an1 desired to communicate to yon the opinion of the Cou~.t, that the sentence of two months' 
imprisonnlent, presc~ibcd in the section above quoted, is intcnded as punishment for ~vilful neglect to perform work 

No. 340, 1819, Regulation VII., section 6, claiise 3. 
This is superseded by a Regulation which vests the appellate power in the Sessions Court. 
No. 045, 1819, Regulation VLI., aeztion 6. 5 No. 384, 1819, Regulation VII., oection 5. 

VOL. 111. 8 
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undertaken, aud not as a means of compelling the performance of i t ;  consequently, that the magistrates are not 
competent to repeat the punishn~ent of two months' imprisonment or to take any further measures towards compelling 
an actual perfornlance of' the work engaged for. 

The following queries* were submitted by the magistrate of the T\\.ellty-four Pergunnahs, to which the replies in 
juxtaposition were given :- 

QUI.:STIONS. 1st.-G1i11 work~rterc, such as mistrees, nkooches, or other artisuns, be bvouqht within the ntea~ring of tlte 
enactment qtcoted, supposii"~~ that thej have taken arlvanccs fiam their employers rcnd agreed to work for the same, without 
nny nti11ulrttion as to the p~c1.i.9e tenn or specijcation of the job that they are to perfonn ? 

2nd.-By what mccpktrate are cuses, under the above-mentioned p~,ovisions, cognizable: the magistrate of the district 
wherein the upeement u1ns entered into, or that oj- the district wherein the clelinqttents veside, or to which they nmay have 
&cnmpecI ? 

ANSWERS. 1st.-There must be a stipulated tern1 of service, or a contrnct for the performance of specific work, 
to render section 5, Regulation VII., 1819, applicable to the cases alluded to. 

2nd.-Such cnses may be prosecuted either in the district in which thc agreement was executed, or in that in 
which the defendant resides. 

Cnlcutto Cmtrt, 18th Jlarch: Western Court, 27111 May, 1812. 

No. 1329, 1819, ltegulation VII.. sections 5 and G. 
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A P P E N D I X  E, 

LIEPORT on the State of the GANGES C A N A L  WORKS, at about the Period rchelz their Gelzerrlb 
Direction lcas transferred from Major W .  E .  BAKER to Major P .  T .  CAUTLEY. 

Cumnp, Gurhmookteesur, 1 l t h  J,rnua,y, 1848. 

 HE space occl~pied by the hfyapoor Dam and the escape channel in rear of it, was once excavated to the 
[)roper depth, but has since received considerable deposits of gravel and sand. Froill the space in front 
of the dam and regulating bridge, a vast quantity of soil has been removed; but the lower 4 or 5 feet of 
excavation not having been completed before tlie rains of 1815, has been purposely left, under the 
ilnpression that if tliis space were now escavated, it  would soon be refilled with silt similarly to that in rear 
of the darn. T h e  cause of this deposit appears to be the sudden change from the rapid fall above the dam 
to the diminished slope below it. I t  is probable that some inconvenience mill always atteud this unavoidable 
disposition of the fall, but it will doubtless be felt in a far less degree than a t  present, when the projected 
uniform slope from the Pyree Ghat to tlie dam sliall be carried out. T h e  escavation is completed a t  the site 
of tlie regulating bridge, and the portion of canal channel in rear of that work, left by Lieut. Strachey, 
is now being cleared out. The  Bocl~na Nulla has been deepened to suit the level of the works. 

2. Tlie foundations ancl floor of thc Myapoor Dam Irave been completed, and a. portion of the east and 
west abutments has also been built. The piers of tlie dam and the attached sluice-work are purposely 
deferred until near tlie period when they are lilrely to be required to rctain the canal supply. The  deviations 
from the origillal design for tliis work are as follow :- 

Cross foundations, connecting the front and rear curtain walls, have bee11 added under every fourtl~ pier, 
and tlie floor has been made of stone, instcad of brick on edge, wit11 reference to tlre lreavp boulders \vlrich 
will be annually wasl~cd over it  during floods. The  edgcs of the floor are made with chisel-dressed stone, 
t l ~ e  re~naitider is forrnetl of smooth surfaces of broken boulders carefully fitted together and grollted in. 

Tlie IIyapoor regulating Lridge has been founded, tlie floor and piers built, the arches turned, and the 
spandril walls con~pleted to level of crown of the estrados of the arches. Tlie deviations f+onl the original 
design for tlris work, arc as follow :-The foundations of tlie piers have been carried do\\n to thc saurc depth 
as those of the front and rear curtain walls. The  lengtl~ of tlle piers has been increased 8 feet; tlie cut\vatcrs, 
botlr up and down stream, having been built beyond thc floor instead of on it. A stone floor similar to that 
of tlie clam 11as been substituted for t l ~ c  brick coutiter-arches, as proposed, and tlie cutwaters of tlie piers 
have been I~uilt  of drc~sscd stonc. Tllc reason for incrcn5ing tlre lcngtll of tlie piers is to allow more room 
for stolving tllc sluice plar~ks or slccpers t11:1t will be employed to close tlie bays ; tlrr ncight and number 
of tl~esc I)cing ho great as to prcclutle the possibility of tlicir I~cing frequently re~noved to n store-roo~u. I t  
is proposed that sluicr-gates sl~onld bc used instead of sleepers fbr closing tlie water\\ays ; that tlley s 1 1 ~ ~ l d  
be frorn 2' to 3' in ~ l ~ p t h ,  and of varj-ing tlrickncss to re& the pressure at  different depths ; arrd t l ~ a t  they 
sllould bc I\ orltcd Ly cast-iron crxh cnpstclns fixed on the piers. T h e  increased le~igtlr of the piers \\.ill adlnit 
of this arrrngclnent I1c-ing ntlopted, \rithoiit curtoiling the intended width of tlie roadway. Tile gllat steps 
011 both the up-stremn flanks of tlris bridge are co1n11leted very nearly as designed. Tlre Bochna inlet is 
completed, but with considerable deviations from thc design. The  widtli of water~vay w:rs reduced from 

8 2 
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50 to 20 feet, tlie latter dimension having been considered sufficient, after further acquaintance this 
little torrent. T h e  overfall mas a t  first built by  Lieut. Stracliey as a perpendicular drop, semicircular in 
plat1 ; but  it  was foulid that the floor, though faced with the largest stones procurable, was unable to with- 
stand the i~iipost of boulders, &c., falling vertically 72 feet, and the form of the overfall was subsequently 
converted into an ogee by Lieut. Yule. 

Tlie Boclina bridge is completed as designed. T h e  masonry revetments connecting the Bochna inlet, 
the regulating bridge and tlie dam, are completed to their full height, and w e  now being plastered. The 
Bythuk wall is completed on the same design on whicli i t  was begun in Major Cautley's time, but will 
perhaps require some lnodification to suit tlie ghat steps. T h e  ghat, including the revetment, the descent 
from tlie upper to tlie lower terrace, and the long line of steps for bathing, is completed-except that the 
lnst-mentioned steps are  not yet  faced with dressed stone, for which funds were wanting. The F ~ k e e r ' ~  
revetment is completed in two portions, with a terrace between, a t  the level of the lower terrace of the ghat. 
This arrangement was adopted to save masonry, as the mean thickness of the wall must have been much 
increased, had not the height been divided into two portions. T h e  first-class choki a t  Myapoor is completed 
with no material difference from the design. 

3. T h e  Lounda Lana Walla inlet is left for the present. T h e  Kunkhill drainage inlet, enumerated in 
thc priuted report among the works of the Northern Division, but not included in the estimate, has been 
built; but as it  is not desirable at  present that the waters discharged by it sliould be delivered into the canal, 
they nrz conducted across the channel between embankments, as a temporary arrangement. A bridge on the 
old road between the towns of Icunkhul and Jowallapoor near the Ranikooa, lias been conceded by tlle Govern- 
ment of the North-Western Provinces to the inhabitants of those towns, and is now in course of construction. 
The  bridge will he built of three archcs, according to the general design, except that curtain walls and a floor 
will be added to tlie foundations, zvhicli rest on compact boiilders and gravel, and that the abutnieiits will be 
considerably strengthened. These foundations and the massive pal* of the abutments will be built of 
boulders (whicli ahound on the spot) and of ~ u k k a  cement. T h e  foundations of this work are now in 
progress. The  site of the Jowdlapoor briclge lias been shifted from opposite tlie old tnhseel to a spot 
preferred by  the iuliabitants about a quarter of a mile lower down. Tlie state of progress of this work is 
~nucl i  tlle same as that of the Kunkhul bridge, whicli i t  will resemble in  every respect. T h e  boulders for 
its construction arc not found on the spot, but  have been brought from a short distance. The foundations 
will rest on gootl clay. The constructio~i of the Itxriipoor dam is in progress. The  excavations are almost, 
if not quite completed, and lnaterials for building are collected. T h e  boulrlers for tlie massive parts of the 
foundations have been brought three or four miles. T o  obviate the difficulty of obtaining water fbr tllis 
work, as well as for tlie bridges of Kunkhul and Jowallapoor (the springs throughout tlljs tract of cou~ltry 
being very deep and scanty), arrangements have been made to bring a small stream down the canal. A 
cunette has been excavated for this along the centre of the channel, and ~nl ler ies  (supported by sheet 
planking) have been driven under the bars left for tlie commu~~ications of the country across the canal. 

4. The  excavation of the canal clianncl between Myapoor and the Reriipoor Rao was completed before 
Major Cautley relinqnislied the direction of the works; but the banks ant1 slopes, whicll had cut  into deep 
ravines, have heen repaired and grassed, nnd an arrangement lias been adopted whereby I llope tllat the 
lower slopes will be protected frorn flirther material injury, until tlie canal is olrened, when, of course, it rnu9t 

be superseded Ly some other device. Tlie drainage of t l ~ c  surface (1, b, may bc without difficulty tlirown to 
the ruar, but that of b, e, d, e, must either be absorbed or must find its way to the bottom of tlie canal. 
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purpose only, it  has been built of inferior materials, but of such dimensions as will, in my opinion, ensure its 
stal)ility for six or seven years. 

11. T h e  ironwork of the rails having been expected to arrive soon after the rainy season, a considerable 
hocly of labourers, who might otherwise have been dispensed with, were retained with a view to their 
employment in setting up  and working the rails ; but when the expected ironwork did not arrive, it became 
necessary to provide other employment for the working-parties ; and, in  the absence of more profitable work, 
a portion of them were set to dig the more sandy strata of the side-cuttings and to throw it up on the line of 
embankmenkq outside the masonry revetments. I would certainly have preferred that these embankments 
should consist entirely of teliacious soil, but I hope and believe that a small quantity of sandy earth, enclosed 
in an immense mass of good clay, and separated from the canal water by  a double line of masonry 
revetment, will not injuriously affect the stability of the work. H a d  the labourers not been so employed, 
they must have been discharged, and much further delay must have been incurred in collecting them again 
after the arrival of the ironwork. 

12. I have omitted to  notice one piece of earthwork connected with the earthen aqueduct. Before 
entering on the valley of the Solsni, the line of canal crosses a ravine or natural line of drainage flowing from 
north-west to south-east. I t  is intended that this drainage should not cross the canal, but that it should be 
cflrected into the Solani above the aqueduct, and this object has been effected by throwing a bund across tlie 
mvi11e in tlie line of the right embankment of the canal, so as  to form a pond ; and to prevent the water 
ovcrtopping the bund in h e a ~ y  rain, an escape channel has been provided, whose sill is three feet below the 
to11 of the bund. This pond was of some assistance in the brick-field, and as i t  is undergoing improvement 
Ly the present operations, will be more useful hereafter. 

13. I t  is calctilated that the number of earth wagpons required to complete the channel and embank- 
ments of the aquetluct in four or five years is 200-for 100 of which tlie ironwork has been prepared in 
Calcutta under the orders of the Military Board. I t  is supposed that the remainder can be obtained more 
economically from England. T h e  rail itself is to consist of flat bar iron (a  quantity of which is also on its 
way from Calcutta) laid flat on longitudinal wooden bearings connected a t  sliort inter\rals by cross 
sleepers, which will also act as chairs. T h e  only iron bars procurable being of various thicknesses, the level 
mill he adjusted by cutting away more or less of the longitudinal sleepers. 

14. The  form to Le adopted for earth-waggons has received tlre most careful consideration. The 
a]-gu~nents for and against tiltil~g-cnrts may be thus stated:-Tilting-carts would require little labour in 
unloading, and, by a well-arranged system of diverging branch rails, might be made to convey the earth 80 

near to the requisite position, as to admit of its being spread with tlie fowra. On the other hand, the double 
frame and extra ironwork of a tilting-cart would greatly increase the weight of ant1 the cost of 
construction. 2ndly. The  diverging branch rails necessary to give effect to the tilting-carts would require 
to be frequently shifted, and relaid on different levels and in different positions, a process which, with 
incsperienced workpeol)le, and rails of different thickness, would be tronblusome, tcdious, and expensive. 
3rdly. The  quantity of rail requisite would be more than doubled. 

Considering the balance of the arguments to be against the use of tilting-carts, I propose the following 
plan, as hest suited to our nleans, and to the comparative cheapness of human labour in India:-Two central 
lines of rail (for the going and returning wagrgons) will be laid down on the mound above dcscril~ed, 
\\-ill ~)robaljly not require shifting for two or three years. The cal-ts will be of the si~npleut construction- 
mere boxes, in fact, firnily framed and fixed to the iror~ aslcs. Their sides will open with a hinge to facilitate 
the nnlo:lding, and the bond forming thv side will fall over and cover the rail, so as to prcve~it tlle earth 
from falling upon it and clogging it tip. ?'he soil will be conveyed in baskets to the required position. The 
woodwork of fifty carts such as are above tlescribed is now nearly ready. 

15. Sollie godowns and a smith's shop will be established at Mahewur (on the east bank of the Solaui 
valley) for the protection of  store^, fitting and repairing ironwork, &c., &c. 

16. 'I'he masonry work of the Solani aqueduct was commenced in May, 1846, but the rate of progress 
has been throughout, and still continuee, limited by the supply of bricks. U p  to the present time, the 



APPENDIX E.] TI-IE GANGES CANAL. 

foundations of six piers have been sunk down to their full depth ; two more piers are in course ot 
sinking; botll abutnients, with their flanks or wing walls, are laid down, and are being built prel~aratory to 

sinking. 
17. The foundation blocks of the piers are 22' long, 20' wide, and 20' deep, and the spaces hctweerr 

them are exactly equalized. The  $an and disposition of the abutment blocks has been modified, an additiull 
of 6 feet has been made to the width of the abutment itself, and a corresponding reduction in the flank-tl~c. 
area of the whole foundation remaining nearly the same. -4 line of curtain blocks along the front and rear 
of the floor of the aqueduct, and connected with the piers by cross blocks, under the cutwaters, lias, untler. 
my recommendation, been sanctioned by Government, and eleven of these additional blocks are built, I ~ u t  two 
only are yet sunk down to their full depth of 20 feet. 

18. The  curb frames or neemchuks of the large blocks are each made with twelve saul timbers of' the 
usual scantling disposed in this manner (see fig.) I11 the frames first 
made, each crossing of the timbers was secured with an iron screw-bolt and 
nut, but for these we have since substituted trenails, except a t  the four 
external angles. I n  the frames first prepared, the bottoms were not made 
flush, as it was supposed that the timbers would be needlessly weakened 
by being halved into each other. T h e  frame therefore rested on two 
of its opposite sides, tlle other two remaining hollow. No particular 
rule was observed in laying these frames, and it so happened that those 
in the line of the 6rst pier were placed with the l~ollow side out, and the flush sides next to each other: 
but when the undersinking commenced the inconvenience of this arrange- 
ment became apparent. The  flush sides being deeper in the soil, supported 

//+ the block, while the sand constantly flowed in through the hollows, and 
greatly impeded the progress of sinking. I n  the next pier, the disposition 
of the frames was altered-the flush sides being placed outside, and the 
hollows nest to cach other-and a marked difference in the rate of progress 

+ 
was immediately perceptible ; so great, indeed, is this difference, that I believe the sinking of the first pier 
has cost more than double that of any other. 

W e  have subsequently tried flush frames, witl~out any apparent mischief arising fi-om weakening the 
timbers-the external pieccs only are, however, halved into each other. 

19. In  all the foundation blocks courses of hoop-iron are laid between the courses of brick~vork, a1111 
crossing each other at every altei-nate foot up  to the 11eight of 10' from the curb-frame. 

20. In  consequence of the strength of tlre curb-frames and the use of hoop-iron, the occurrence of 
cracks in the masonry during the progress of sinking has been very rare, and confined to one or two blocks 
which had been disturbed by floods breaking through the coffer-dam. 

21. The  undersinking has been effected almost exclusively with si~nple machinery worked by c o ~ ~ i m o n  
labourers, and without the aid of divers. The jham or tool used for excavation is raised by 1ne:uns 
of a simple windlass worked with fixed spokes. The  saving effected by this method, as compared wit11 
that practised by divers, is very considerable, and the progress is certainly not less rapid. F o r  a work ot' 
this extent, i t  would indeed have been difficult, if not impossible, to procure profes~inrul well-sinkers in 
sufficient numbers. 

22. The soil hitherto pawed throogh by thc blocks has been sand, sometimes pure, sometimes largely 
mixed with clay. The  purer the sand, the more rapid has been the progress ; but no difficulty beyond delay 
has been expericnced in nny soil. 

23. There was necessarily a good deal of preliminary excavation and other work connectetl wit11 
the aqueduct, of which few trares now remain. The first foulidations laid were those on the right 
bank of tllc Solani, undcr which the principal current then flowed. A space was tl~erefore enclosetl 
in a coffer dam, and two new channels were dug to give the flood a centricnl set in tlle bed of tl~t.  
river. 
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24. T h e  coffer-dam consisted of two parallel rows of 12' and 15' knrries, driven close, and framed 
together, the whole being further suppol-ted by land ties, a t  short intervals, 

--/-7'-~. att:iched to piles in the rear. T h e  current of the first floods set longitu- 

/ ,/ 
- dinally through the enclosed space, but was checked by cross rows of 

bullies, the sand washed out being replaced by similar soil enclosed in 
\Y \\ \ 1 $3, 

mat bags. I n  spite of all precautio~~s, however, the floods broke fie- 
d / 

a $*,\ 3 / L , ,  
quently into and over the coffer-dam, and considerably impeded the work. 
One of the new channels, too, was completely obliterated, but the final 

effect of the combined measures lias been to set the Solani completely over to its left bank, which it has 
cut away to a considerat)le extent. 

25. The  river wall of the coffer-dam during the last rainy season consisted of one of the aqueduct pier 
foundations, su& to its full depth, and surmounted by cuts filled with masses of vitrified brick, and backed 
hy a sand bund. I t  is in rear of the old coffer-dam (the piles of which have been extracted) by the width of 
half a bay. These precautions effectually excluded the floods of the last year, which, however, were light. 

26. T h e  coffer-clam last described lias not been dismantled, tlie work within it  remaining to be done can 
more conveniently be executed dnring the ensuing rainy season ; and in the meantime as much work will 
be commenced ontsicle the coffer-dam as there is reasonable hope of completing before the 15th of June. 

27. I t  ]nay liere be remarked that the length of the masonry aqueduct is less than the breadth of the 
river on the line laid down for the canal ; and it  will, therefore, be necessary on both sides to give deep 
foundations to that part of the masonry revetment which will be built in the present bed of the river. I 
would propose that the upstream wall should be founded on blocks and the rest on piles. 

28. The  direction of the central line of tlie masonry aqueduct had been determined before my connection 
with the Ganges Canal, and was necessarily rather oblique to the Solani a t  that part of its course. It  
remained for nle, however, to fix the exact position of the work on tlie selected line, slid this was done with 
such reference to tlle windings of the river as would admit of the stream being brought down perpendicular 
to the aquednct by a straight cut from one to two miles in length. 

29. I t  nlerely remains to allude to the discussions which have arisen regarding the thicltness of abut- 
lncrlts of the masonry aqueduct. Lieutenant-Colonel Abbott, C.B., when referred to by the Governor- 
General, expressed an opinion that the abutments, as designed (i.e., 15 feet), were too weak, and that they 
sllould have at  least 18 feet of thickness, with counterforts. Mr. F. W. Siinms, who was subseqnently con- 
sulted, recommends 23 feet thickness, with counterforts. The  foundations provided by me before this 
question was mooted will admit of 21 feet thickness of almtments; counterforts, if necessary, may LC added, 
I)ut I would recommend that they be founded on piles driven in the direction of the thrust. I t  appears to 
inc, Iiowever, that neither Colonel Abbott nor Mr. Simrns have taken into account the small height 
of the piers. 

30. Tlle masonry revetments have been commenced west of the Solani, and have made considerable 

kL progress. Each revetment consists of a double wall supporting a flight of steps. The 

1-3 exterior width of these walls is 154 feet, and there is a clear space of 150 feet between 
tllern. The  upper surface of the revetment will be s flight of steps as in the original 

cA-  design, but the mcthod of ~ u p ~ o r t i n g  them on two circular arches has not been fol- 
B l l T O *  ,pi lowed, partly with a view of saving the 1:lbour in\olved in so much arch-work, and 

partly because the proposed method would not easily admit of modification to suit vary- 
/ ing heights of revetment. The  section adopted consists of two ~erpendicular \\.all9 
1 connccted by an arch springing from unequal heights, like that of a flying buttress. 
1 The  long walls are connected with each other a t  the bottom, but they have a wide foot- 

> I 1 0  

; ., ,- ----= ing, and cross walls are built between them at  distances of 15 feet apart. 
" a- 31. Tlle material used in the revetments is not all of ~ u c h  good quality as that 

selected for the aqneduct. F o r  the cross walls and for the inner fnces of the long walls, some second-class 
bricks have been usrd : the exposod surfaces, arches, and steps being made of the best bricks ; nlaases of 
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vitrified brick or jhama are also extensively used in the construction of t l ~ e  long walls, a bond of brickwork 
being interposed between every three feet in height of jhama work. 

32. The model room-the building of which was completed before I assumed charge of the Ganges 
Canal-is now being furnished with tables, shelves, and glass cases, to receive the books and pllilosophical 
inshuments granted to Major Cautley by the Honourable Court of Directors. 

33. The  worlcshops and warehouses have been extended all round the interior of the square ~ r o v i d e d  for 
that purpose in rear of the model room, but still do not afford sufficient acconlmodation ; they are occupied 
almost exclusively by smiths' forges. The  carpenters, having been removed from their allotted quarter, now 
work in sheds erected both within and without the workshop yard. 

34. The possession of an efficient workshop has enabled us, not only to prepare the implements abso- 
lutely necessary for carrying on the works, but to introduce many improved means not usually met with in 
the public works in India, a t  least in these provinces. Amongst these may be enumerated the whole of the 
machinery requisite for undersinking the foundation blocks ; pumps, which are extensively used not only for 
watering the earthwork, but for supplying water to masons, kc.  ; wheelbarrows and hand-carts, \~liicli, on 
the excavation, on the masonry works, and in the brick fields, have in a great measure superseded the use of 
baskets; weighing machines, for weighing the loads of firewood, oopla, kc., brought in for the kilns ; frame 
centres for the revetment arches, and for those of the canal bridges, 55 feet span;  woodwork of earth 
waggons for the railway, &c. &c. 

35. From the little success that attended Lieutenant Strachey's arrangement for contract bricks, and 
from the difficulty of obtaining fuel for Hindostani kilns, i t  soon became apparent that we must depend for 
our chief supply of this material on our own kilns, burned with wood fuel. A small conimencement of' the 
arrangements for this purpose was made in 1846, after the close of the Sutlej campaign, but i t  was then too 
late in the season to obtain any satisfactory results. I n  the cold weather of 1846-47 a number of new kilns 
were built both at  Roorkee and Muhemur, and considerable quantities of firewood mere cut in the forests and 
carted to the works. During the early part of the season many circumstances combined to render the 
results of these operations very unsatisfactory. Great pains had been taken to ascertain the method of burn- 
ing bricks with wood, as practised a t  Umballa and elsewhere ; but our people did not a t  first get into the 
may of loading the kilns properly, and tliis, combined with a long duration of unfa~ourable wcather, and the 
greenness of the firewood, rendered the operations of the cold weather months almost entirely unprofitable. A t  
the commencement of the hot season, however, a change for the better became apparent; two ncw descriptions 
of kiln were tried with better success, and before the setting in of the rains we had turned out about 38 lalchs 
of serviceable bricks from tlie English kilns. Early in October of the present season, the brick-making 
operations were resnmcd under the supervision of Mr. J. Finn, appointed executive officer for the prepamtion 
of nlaterials iu the Northern Division. 

36. The experience gained in our former unsuccessful operations, and tlic establishment and workpeople 
who had becn employed in carrying them on, wcre made available to Mr. Finn, together with a considerable 
stoclc of d ry  firewood, and these advantages, combined with that of Mr. Finn's undistracted attention being 
given to this branch of the work, have evidently told on tlie cost nnd quality of the bricks. Tlieir price, 
llowcrer, is still very high, being for these three nlontlls' operations not less than 1,000 rupees pcr lakh fol- 
plrklta bricks 2!" thick, and 250 rupees for peeln bricks, and I fear tliat, with the prcsont descriptions of 
kiln, 110 nlatcrial reduction in tliis price can be looked for. Improvements, however, will doubtless suggest 
themselves ; and a very promising experiment has lately been made with a new kind of kiln, such as is usecl 
in Sind, by ~vl~icl i  it is l~oped that a consider:tble saving both in fuel and labour may be effected. Hin- 
dostnni ltilns arc also bcing established in localities where the al~propriate fuel is obtainable within such 
distance from the Roorkee works as will admit of their being brought in a t  a reasonable cost. A f e , ~  of 
thew Hindostani kilns are contracted For 1,y parties on whom Mr. Finn thinlrs he niay depend; the rest 
arc 1)eing made hy hired labour, and under thc supervision of Government senants. 

37. The  establishment of' cxtensivc briclc fields at  Roorkee and Rluhewur has, of course, rendered 
necessary n great many subordinate arrangements, bcsiclcs the construction of clamps or kilns, such as thc 

VOL. 111. T 
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formation of wells for supplying water, the construction of weighing-machines, &c., and the maintenance of 

a large establishment of bullocks and carts, with sheds for their accommodation. 
38. Great efforts have been made (ancl with considerable success) to obtain contract carriage for timber, 

firewood, bricks, lime, kc. ; but even were the extent of available hired carriage greater than it is, it could 
not be so surely depended upon as to admit of our dispensing with our own establishment of bullocks. The 
supply of hired carriage must a t  best be uncertain, and its failure a t  a critical period might be productive of 
infiilitc mischief to the works. 

39. I n  the 35th paragraph I have adverted to the want of success attending our first attempts to burn 
bricks with wood fuel ; but it  may be proper to give some further details of these experimental o p e r a t i ~ ~ s , ~ f  
which the cost was considerable in itself, though small in  comparison with the future expenditure. The first 
mcthod tried at  Roorkee was that employed with considerable success by Major Napier, a t  Umballa; its 
failure with us, we now, by the light of experience, attribute to three causes : 1st. Using Dank wood, instead 
of Bubo01 or other hard mood. 2nd. Using koora, instead of the light refuse of chuppur grass employed at 
Umballa, to equalize the surface of the layers of wood. 3rd. Ignorance of the proper management of the 
fire by ~neans of the flues and the surface covering of ashes. T h e  second method attempted was that 
described in the 6th part (Vol. 111.) of Weale's Quarterly Papers on Civil Engineering, as that practised in 
Holland, where wood fuel is often used. W i t h  us, however, i t  completely failed : the consumption of wood 
mas greater tlian in the first experiment, and the result more unsatisfactory. T h e  third experiment was made 
with a " flame " kiln, such as is used in England with faggots, for which we substituted brushwood cut near 
the spot. A few good bricks were obtained by this method, but  not in such proportion as to warrant a 
repetition of the experiment. The  fourth method was recornmended by a native who chanced to be passing 
through Roorlcee and offered to take service as a brick-burner. His  plans, with a few exceptions, which did 
not appear to us very important, was the same as Major Napier's; but  he understood the management of the 
fire, and the produce of his kilns was comparatively good. T h e  fifth method was taught us by men whom 
we sent for from Benares, and which, I have since heard, is described in the Barrack-Masters' Assistant 
(of which there is no copy in the canal department). I t  is less certain tlian the fourth method, and more 
dependent on the quality of the wood; but the bricks are less broken, and of a better quality. A sixth 
method, such as is practised in Sind, has lately been introduced with great promise of success-it is a 
flame-kiln, but differs in some important respects from that first tried. 

40. T h e  brick-rn'aking operations of 1 8 4 6 4 7  may be considered as experimental. The expenditure 
was 54,500 rupees, the result 38 lakhs of bricks, or about 1,435 rupees per lakh. During the present season, 
as far as it has gone, the bricks have cost about 1,000 rupees per lakh, but may ~ e r h a p s  be eventllally 
reduced to an average of 800 rupees per lakh. From this we may deduce that the cost of our experience 
is about 24,000 rupees, or 3 per cent. on the  roba able outlay on bricks, supposing that 1,000 lakhs are 
required. 

41. The  Roorkee digging has undergone annual repair since my connection with the Ganges Canal, and 
is now in excellent order. T h e  upper slopes and roadmay drain to the outside, and the rain at  Roorkee 
being much less heavy than at  Hurdwar, it has not been necessary to provide masonry gutters down the 
lower slopes, as described in paragraph 4. The  slopes have been grassed. 

42. From Asufnuggur to the bluhmoodpoor Falls, i t  lias become nccessary to modify the longitudinal 
section first determined upon. This necessity arose partly from an error in the levels (to be adverted to 
again), and partly because the excavation provided was not sufficient to supply earth for the requisite 
embankments, and still leas so to meet the requisitions of the medical committee. I n  two places, viz.3 
between Asufnug,m and Munglour, and between the latter place aiid Liberheri, there waa not more than 
fiom O to 34 feet of excavation, which would have left the full water-surface levcl of the canal 64 to 10 feet 
above the surrounding country. The  error above advertcrl to occurred in a manner not easily accounted for- 
The levels of the country d o n g  the proposed line had been repeatedly and most accurately taken, they 
had been connected with Major Cautley's hencli-marks, and the gcnclral agreement was highly satisfactory. 
The  error, in fact, was not in taking the surface levels of the country, but in the caIculation of the distance. 
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The unexcavated space between the end of the Munglour and the beginning of the Muhmoodpoor digging was 
miscalculated in excess by  5,650 feet, and the fall or bottom slope assigned to that  le1lgth was proportio~lately 
excessive. The  canal bottom, from the commencement of the Muhmoodpoor digging onwards, was therefore 
204 inches too low. I t  is obvious that such a mistake ought not to have occurred ; but, considering the 

and laborious accuracy of Lieut. Turnbull in taking the levels and laying down the directions 
the straight and curved lines of the canal, this one oversight may well be excused: nor, as director 

of the works, do I wish to evade my share of the blame, in failing to check the distances as well as 
the levels. 

43. T h e  correction of the bottom level has been effected hy giving a fall of 3 feet a t  the Asufnuggur 
Bridge, and reducing that a t  Muhmoodpoor from 8 to 6.31. T h e  results of this error have been in some 
respects convenient, as we have combined with its correction a desirable modification of the original section, 
and have obtained earth to complete the embankments at  a cost considerably below what must otherwise 
have been incurred, as a line of rails must have been laid down for that purpose. 

44. The  following is the present state of the earthwork in the Munglour Division. From the head 
of the division to the commencement of the Liburheri curve (14 miles), the work is completed; from thence 
to Muhmoodpoor (4) miles) the contractors are now employed, and the work is well advanced. From 
Muhmoodpoor to the sand-hills near Toghulpoor (7 miles), the excavation is taken out to the full depth. The  
deep digging through the sand-hills is not yet commenced-the unescavated space is about 1 mile. After 
which commences the Toghulpoor digging, which is 34 miles long, and extends to  the end of the Nugla 
curve, up to wliicl~ point i t  is complete and all in excellent repair. 

45. From the Nirgaujni to  the end of the Jowli curve, the canal is lined out, the dagbels marked, and 
small brick pillars built a t  short intervals. 

46. I have merely further to remark, with reference to the excavation of this division, that the soil a t  
the level of the canal bottom from Munglour to Nugla is very sandy, and appears to me  liable to future 
erosion by the strong current of the canal-a process which must be met by permanent bars across the 
channel. The  addition of masonry floors and curtain walls to the bridges would partially serve this purpose, 
but if the disturbance of bed be considerable, intermediate bars of masonry (in other works, cc pucca" 
sectioiis of tlie canal) may be found requisite where the soil is bad. 

47. The Military Eoard have supposed that the usefulness of the Ganges Canal, as an irrigating 
machine, will be impaired by  the adoption of the Medical Committee's recommendation-that the water 
should be kept within soil. Had it  been intended to irrigate directly from the canal itself, the water 
must certainly have been kept generally above the surface level of the country, but such was not the 
case. Major Cautley al~vays intended that the water of the Ganges Canal should be distributed by means 
of rajbulias or main watercourses, which would be of considerable length, and, having a less fall than that 
of the country, would soon bri~ig water up to the level of the cultivated land. With further reference 
to this arrangement, the canal will be taken along the highest ridge of the country. T h e  adoption of 
the Committee's recommendation mill iiot involve ally material departure from Major C a ~ i t l e ~ ' ~  design. 
A glance at  his calcnlations for excavation (pages 10 to 21 of the Estimates in the printed report) will show 
that the average estimated depth is in most cases sufficient to fulfil the prescribed conditions. 

48. The  masoi~ry works of tlle Munglour Division already completed, or nearly so,-tlrc the Munglour 
worksliops, t l ~ r  first-class clioltics of Mulimooclpoor and Bailra, and the second-class chokies of Munglour, 
Dimat, Toghulpoor, Nirgaujni, Bhopali, and Jowli. The  workshops are on a smaller scale than those of 
Roorkee, but will, I.belie\-e, be founcl sufficient for the wants of the division. 

49. The first and second-class chokies are built in accordance with the designs, but with deeper 
foundations. Wit11 esception to the Mulimoodpoor choki, they are built on the embankments, as more 
convenient for the rcquircrl purpose, though involving the necessity of carrying tlie foundations through 
the madc soil to tlic natural surface of the ground. The  walls of the second-class chokies are, rnith 
the sanction of the Rlilitary Board, raised 3' higher than was at first proposed, to admit of the use of a 
punklia. 

T 2 
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50. Of the I lunglour  and Toghulpoor bridges, the foundations are complete ; and of the former, the 
l~ ie rs  and abutments are built to spring of arch. T h e  original design for this part of the work has been 
considerably modified. In  both instances, the soil, to the greatest depth to which I have examined i t  
viz., 26 feet below the level of the bottom of the canal-consists of sand, with a slight mixture of clay, and 
having more or less solidity. I have, therefore, deemed it  expedient to increase the depth of foundations 
from 1 0  feet to 12 and 15 feet, according to soil; and to prevent the erosion of the canal bottom, I have 
added front nnd rear curtain malls and a masonry floor. I have increased the surface supporting the 
structure, by adding a broad footing to all the foundations, aud I have reinforced the abutments by the 
xdtlition of strong countcrforts. A s  a set-off to these additions, the thickness of the piers and of the abut- 
rneuts between tlie counterforts has been slightly reduced. 

51. The  excavation for founding several of the falls and bridges of the Munglour Division is in 
progress. In both cases, the channel a t  site of the work re- 
quires modification. The  width of the bridges between the abut- Fig, a. Fig. I .  

~nents  is 179'; that of the canal bottom being 140', i t  is arranged ---A<--- 
as in fig. a. 

The  width of the falls between abutments is 1 7 2 4  feet, which, 
above bridge, is similarly accommodated to the width of the canal. 
Below bridge, I have deemed i t  better to adopt at  once the form 
of channel (vide fig. b )  which the action of the water would in- 
evital~ly cut  out for itself. I would further strongly recommend 

):I 
the addition of the curved revetments, a, a. 

I-[:., \ ;; /. a\ C/ -----F---- J ;\a= -- , 
52. I may here remark, that previous to the preparation of 

working plans for any bridge, the executive officer examines the 
soil to a depth of 25 feet below the canal bottom, by  means of 
three vertical shafts or kutcha wells, and sends to the director's 
office a report of the results, and specimens of the soil taken a t  

w 

every 24 feet. These samples are kept in the model-room, and 
n slieet of sections is also prepared, showing the depth of founda- 
tion of each work, and the nature and succession of strata a t  140' 

its site. _____ 
1101 

53. The  greatest difficulty in this division has been expe- 
rienced in burning bricks, the koora required for fuel being 
highly prized by the cultivators, and most unwillingly parted with by them. The  rec-uivite ,lumbers for 
the several bridges have now, however, been nearly completed, and either wholly or in part carted to 
ancl stacked a t  the site3 of the works. T h e  larger numbers required for the falls are  not yet complete; 
nor, a t  the present rate of progress, could they be got ready in many years. Arrangements will there- 
fore be made to burn diem with wood wherever that description of fuel is obtainable a t  a reasonable 
cost. 

54. The  bricks, as they are unloaded fiom the kilns, are taken to the sites of the works, and it is my 
wish that, when sufficient for that purpose are collected, the foundations should be got in at  once, as the most 
conve~lient way of disposing of the bricks and releasing the ground covered by thc stacks. 

55. In  the third, or Bolundshuhur Division, under Mr. Volk; in the fourth, or Futtigurh Division, 
under Lieut. Hodgson; and in the sixth, or Campoor  Division, under Lieut. C. W. Hutchinson, the 
preliminary examination of the country is in active progress, and printed instructions have hren issued for 
the g u i d n ~ ~ c c  of tlie executive engineers. No executive officer has yet been appointed to the Etawa Division, 
but Rlr. Uodsworth is engaged in taking a series of levels in that tlirection. 

56. Iil conclusion, it is but justice to the executive officers and assistants on tho Ganges Canal, and 
more rspeci,~lly to Lieuts. Strachey, Turnbull, m d  Yule, to state to the Military Board my high estimation 
of the zeal, ability, and good feeling, which has animated their exertions in forwarding this great work- 
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The executive officers have had to struggle with many difficulties, the conquest of which, though it has 
smoothed the path of their successors, has doubtless enhanced the cost of their own work, and it  is important 
to bear this in mind, and to be cautious in drawing unfavourable comparisons between the cost of the past 
and future work, and in attributing to the superior care and management of future executivee an improvc- 
ment in economy, which may be chiefly due to the results of their predecessor's labours. The  power 
requisite to maintain the regular and equable motion of a vast machine, is no measure of the force recluired 
to set it going. 

(Signed) W. E. BAKER, i1.fajo~; 
nircctar Ganges Canal. 



TIIE GANGES CANAL. 

A P P E N D I X  

DATA on which the PROJECTS for the GANGES CANAL, submitted by Captain CAUTLEY with his 
REPORT of 1845, were founded. 

THE following points being conceded as axioms, the data for the discharge, and the capacity for the canal 
cl~annel, have been framed upon them. 

1st. Tha t  a discharge of 1 cubic foot per second, constant, is equal to the irrigation of 350 beegahs of 
55 yards square each. 

2nd. Tha t  from the results of the Delhi and Doab Canals, 800 cubic feet per second, constant, is a fair 
supply for irrigation for 100 miles in length of a canal. 

3rd. That  taking village estates with reference to their general character, a proportion of surface equal 
to one-third of the whole is a fair proportion requiring irrigation. 

2. On each 100 miles in length, therefore, the canal would, on the second axiom,irrigate 280,000 beegahs, 
or 273.4 square miles, and, on the third axiom, this would be sufficient for an area of country equal to three 
times that amount, or to 820.2 square miles. 

3. I assume, therefore, that 3 strip of country on each side of the canal from four to five miles, say 
five miles, iu width, would be irrigated. T h e  beneficial effects of irrigation being open to distant lands, 
when those in the immediate neighbourhood of the canal were not suited to irrigation. 

4. Now the Ganges Canal on project No. 1 is proposed to run in an uninterrupted and direct line from 
Hurdwar to Allahabad, the total distance being 453 miles ; from this main line branches will be taken off 
towards Futtigurh, Tuppul in the Bolundshuhur district, Etawa, and Cawnpoor. 

5. The  &st part o f  the line, viz. that from Hurdwar to the village of Nusseerpoor (274 miles in length), 
lnny be co~isidered as removed from the influence of irrigation, from its passing through Ichadir land in the 
carly part of its course, and deep digging im~nediately above Nusseerpoor; there remains, therefore, 
42.54 miles, requiring, as abore, 3,404 cubic feet of water for irrigation on the main line only. 

6. T h c  lengths of the branches are  as follow :- 

Futtigurll ... ... ... ... . . . . . . . . .  160 rnilea 
Bolundshuhur ... ... ... ... ... ... 7 0  ,, 
Etawa ... ... ... ... ... ... ... 172 ,, 
Cawnpoor ... ... ... ... ... ... ... 434 ,, 

For  the first five miles of these branches, the country may  be considered under the inflnence of the 
111aiil line, as far as irrigation is concerned. T h e  total length of canal, therefore, including both the maill 
line and the branches, for which irrigation must be provided, is as follows :- 

Main line ... ... ... ... ... 453 - 274 = 4254 miles. 
... Futtipurh branch ... . . . . . .  160 - 5 = 155 ,, 

Boh~nrlsl~uhur branch ... . . . . . .  7 0  - 5 = 65 ,, ... Etawa hranch . . . . . .  ... 172 - 5 = 167 ,, 
Caw~~poor branch ... . . . . . .  ... 434 - 5 = 384 ,, 

Total . . . . . .  ... . . . . . . . . .  851 ,, 
Ry referring to the sheet of sections of the main line, it will bc observed that throughout the whole 

of the Futtipoor and Allahabad districts, or on the last 100 miles approaching the terminus, tlie excavation 
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of the canal channel is so deep, that, although cuts may be taken off at right angles for the purposes of 
irrigating distant lands, the fields in the immediate vicinity of the canal will with difficulty be supplied 
with water, and that only by machinery. I have, therefore, reduced tlie supply of water for irrigation on 
this lower tract from 8 to 4.92 cubic feet per second for each mile-turning the difference to a more useful 
account in the Campoor district. 

7. The distribution of the whole body of the canal supply, therefore, which is calculated at 6,750 cubic 
feet per second, and which is supposed by the Committee to reach the high land of. the Doab at Roorkee, 
will be thus :- 

... ... Main line ... 425r miles {Xi& t.y:ic feet per mile 2,604 ... ,, ,, 492 
- 

Total . . . . . . . . . . . .  . . . . . . . . .  3,096 

Futtigurh branch ... ... ... 155 miles, a t  8 cubic feet per mile, 1,240 
Bolundshuhur branch . . . . . .  65 ,, n) ~7 520 
Etawa branch . . . . . . . . .  167 ,, 9 1  1 ,  1,336 
Cawnpoor branch . . . . . . . . .  384 ,, ,, 1, 308 
Reserved portion for navigation at  Allahabad ... ... ... ... 250 

-- 
Grand total . . . . . .  ... . . . . . .  ... G,750 

8. The detail of discharges at the heads of branches, with that for the colnputation of the capacity of 
the main channel and transverse sectional area of excavation, will be thus :- 

1st. Distance from the head at  Hurdwar to the departure of the Futtigurh branch 50 miles. 
. . . . . . . . . . . .  2nd. Futtigurh branch to Bohundshuhur branch ... GO ,, 

3rd. Bohundshuhur branch to Etawa branch . . . . . . . . . . . .  ... 70 ,, 
4th. Etawa branch to Cawnpoor branch ... . . . . . . . . .  ... ... 100 ,, 
5th. Cawnpoor branch to terminus a t  Allahabad ... . . . . . .  . . . . . .  173 ,, 

... Total length ... . . . . . . . . .  ... ... 453 ,, 
As noted in the 5th paragraph of this Appendix, 278 miles must be deducted from the first item, 

leaving 224 out of the 50 miles to be supplied with water for irrigation. From this results the following 
table :- 

Expenditure on the main Canal to below 
I Water demanded for Irrigation. Discharge below Branch on 

Futtigurh head ... . . . . . .  ... . . . .  
Bolundshuhw head ... . . . . . . . . .  ... 
Etawa head . . . . . .  . . . . . . . . . . . .  
Cawnpoor head . . . . . .  . . . . . . . . .  
To Allahabad . . . . . . . . . . . . . . .  

the Main Line. 

6,750 - ( i 80  + 1,240) 
5,330 - ( 480 + 520) 
4,330 - ( 560 + 1,336) 
2,434 - ( 800 + 308) 
1,32G - (1,076 + 0) 

-- - - - - 
Leaving for the purposes of navigation 250 cubic fect per second. 

9. The dimensions of the main channel are represented in the following sections :- 

No.  1 .-From the head of the Main Canal to the Fbttigurh branch head, distance 50 ~ n i l ~ ~ .  

L 
-e  F 
NO' 

No. 2.-E'ront the Futtigurh branch head the section will be rc(111ced to, 
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No. 3.-From the Bolundshuhur branch head, the section will be reduced to, 

No. 4.-From the Etawa branch head, the section un'll be reduced to, 

No. 5.-From the commencement of the 250th mile, the section will be reduced to, 

No. 6.-From the commencement of the 281st mile, or from the Cawnpoor branch, the section will be reduced to, 

No. 7.-At the Terminus the section will be reduced to, 

1 
The capacities of these sections are as follow; the values of R and being calculated on no fractional 

parts beyond -5 in the former, and in round numbers in hundreds in the latter :- 

v =  30fi.55 ( J X  - 0.10325) -- 0 - 3 1  (Jx - 0.10325) 
I/ b - Hyp.  Log. J b + 1 3  

When V = mean velocity per second, 

R = mean radiua, i. e. the area of the section in square inches, divided by its wall, or that part of thl' 

perimeter in contact with the fluirl, in linear inches. 
1 -- - the denominator of the fraction expressing the slope of the bed, or surface of the water; the numemtor 

1 
being unity, so that a alopc of one inch in one thousand is equal to =- and b = 1000. 

b 

The ratio between the velocities at the surface and those at the bottom is exhibited hl the 
following table, where v denotes the former, and U the latter. The surface velocities have been 

The formula is thus (Dubnot's) :- 

- 

Value of 1 
b 

nh 
d i - u  
h 
d n  
&a 
32kir 
& 
--- 

Section. 

-- 
Number 

1 
2 
3 
4 
5 
6 - 
-- 

Sectional Area 
Square Feet. 

-- 

1,500.00 
1,251-00 
1,053-00 

731.25 
609 -00 
486.00 
116.00 

- 

Value of R. 

106-96 
96.57 
94.67 
7 8 - 9 0  
73-23  
63.39 
38-33 

V in Feet. 

- 

4-469 
4.245 
4.202 
3.461 
3.206 
2.733 
2.117 

- 

Discl~arge. 

Theoretical. 

6,703 ' 5 
5,310'0 
4,425.0 
2,530'9 
1,952.4 
1,328'2 

245.6  

Required. 

6,750 
5,330 
4,330 
2,434 
1,874 
1,326 

250 

---- 
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deduced from Dubuat's formula; and the values of V and U of both Dubuat and Prony havc been 

U =  .G2v Preserving the rule 
quoted in the note.* 

calculated. 

With regard to the effect that the niaximum velocity at  the bottom, agreeably to the above table, may 
have upon the soil a t  tlie bed of the canal, I am only able to draw inferences from what has occurred on the 
Doab Canal, where the disarrangement of tlie bed, depending not only on excess of slope, but on the 
irregularity with which tliat slope existed, was great; the points in the bed which suffered severely were 
those where the declivity per mile varied from 4  to 54 feet, or where, agreeably to the above formula, 
the velocity of the current a t  the bottom was equal to 4'1 and 6.6 feet per second of Dubuat, and 3.39 and 
5.25 feet per secoild of Prony. From 2  to 4  feet declivity per mile, tlie action on tlie bed varied agreeably 
to the nature of the soil over which tlie current passed ; but this actiou was not cla~~gerous, though it must 
have been greatly influenced by the constant change of situation in the deposits of silt which took place at  
this period. I11 remodelling the slopes, a maximum declivity of 2  feet per mile was determined on, which, 
with the supply that the canal might be expected to hold, would, on the above formula, give a velocity a t  
thc bottom equal to 3.5 or 3 feet per second. U p  to t l ~ e  present period, we have not had thc means of 
testing the action on the remodelled slopes (from circulnstances unconnected with these inquiries, the 
prol~oscd slope of 2 4  inches was reduced to 2 3  inches per mile) with a mean radius of section greater than 
40.i ; this gives n velocity a t  the bottom equal to 2.7 and 2 . 3  feet per second, which might certainly be 
considerab1.y exceeded, as far a~ I am able to judge from the stable state of the canal bed; the soil 
is good. 

I t  will bc observed tliat, in the project for the Ganges Canal, the declivity of bed is less than that above 
alludrd to, Lut thc magnitude of the mcan radius of the section gives a velocity to the current clue to the 
greater slopes of tlie Doab Canal. I have no reason for anticipating any dangerous effects from this velocity, 
hut, at the same tirnc, I would recommend tliat tlie branches sliould not be commenced upon until the maill 

- 

Slope of 

Canal Bed per Mile, 
in Inches. 

18 
18 
18 
15 
14 
12 
12 
12 
12 
12 

Section. 

Number. 
1  
2  
3  
4  
5  
6 
7 

linc is completed, and t l ~ c  action of tlie water necessary for that line carefully observed. A decrease i l l  

depth of water to the first section equal to 3) feet wo~ild reduce the current a t  the bottom of the canal to 
3.07 and 2.64 feet per second of Duhuat and Prony respectively, and \vould give a supply equal to 

Values in Feet of 

Prony having giving no formula for the value of U, it has been calculated on Dubust'a rule V =.!?kJ. 
2 

U. 

---- 
5 . 1 3  
4 . 8 8  
4 . 8 3  
4 ' 0 4  
3 . 7 7  
3 . 2 7  
2 . 5 5  
3 . 0 8  
3 . 2 0  
3 . 3 0  

U.  V. 

Dubuat. 

3 - 7 9  
3 - 6 0  
3 . 5 7  
2 . 9 0  
2 . 6 5  
2 - 2 5  
1 .65  
2 . 0 8  
2'18 
2 . 2 6  

Dubuat. 

4 - 4 6  
4 '24  
4 . 2 0  
3 . 4 7  
3 . 2 1  
2 - 7 6  
2 - 1 0  
2'58 
2 . 6 9  
2 - 5 8  

Prony. 

3.18  
3 . 0 2  
2 - 9 9  
2 - 5 0  
2 . 3 3  
2 . 0 2  
1 . 5 8  
1 - 9 0  
1 . 9 8  
2 - 0 4  

l'rony. 

4 - 1 5  
3 . 9 5  
3 . 9 1  
3 . 2 7  
3 - 0 5  
2 . 6 4  
2 . 0 6  
2 . 4 9  
2 . 5 9  
2.67 
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3,494 cubic feet per second, which is somewhat more than is required for the purposes of both irrigation and 
navig~tion. 

T h e  following table is esplanatory of the capaLilities of the Solalli Aqueduct, the depth of water Leing 
retained as in section 1 :- 

Were  each of the masonry channels reduced to a breadth of 824 feet, the equilibrium between their 
total value and that of the earthen aqueduct would be more perfectly established, but the stone piers, which 
are fixed in the bed of the channels a t  both extremities, may probably have some effect in  interfering with 
the current, an evil which will be qualified by this additional width. 

l'lle formula for d u x  (or rise to the water's surface level on the superior side, arising from the 
construction of a bridge over the course of a river) which has been used is this:- 

V = mean velocity of current before the erection of the bridge. 
K = rates bet~reen sectional area of the river and the aggregate waterway of the bridge. 
p = difference of level on contr:tcted or narrowed part of the river. 
G = the acquired velocity at the end of one second by a ponderous body falling freely: this is always an uncertain 

part of thrse equations, the reasons for which are explained by Dubuat ; it has been used throughout my 
calculations as 330. 

- 

-- 

Earthen aqueduct revet- 
ments . . . ... 

Alasonry aqueduct ... 
-. - .- - 

10. T h e  berms of the canal, or the space between the interior slopes of the emhankrnent and the 
channel, are proposed to be raised 12 inches above the high-water mark, and the top of the ernbankmenk 
are not to be less than 3 feet above the same level. The terreplein, or top of banks, to be not less than 
20 feet wide, excepting on the last 100 miles of the canal, where this minimum width may be reduced to 
16 feet; where earth is in excess, the extra soil will be used in extending the width to the rear; where there 
is a deficiency, the earth required for the completion of the banks to their full height and width will be 
obtained by  digging superficial trenches, not deeper than 12 inches, either within or without the canal 
boundary; if without, the sides ought to be sloped off so as to admit of a plough paseing over them. The 
liinits to the canal ground ought to be marked off by a ditch 3 feet wide and as much deep. 

Area of 
Seclion in 

Feet. 

-- 

\ l , S 9 0  

1,700 

R. 

- 

101.0 

97'1 

Cam~roon  B n ~ ~ c a .  
11. Forty-three and a half miles long, wit11 a slope of 12 inches per mile: the supply for this branch is 

308 feet per second. The masonry head a t  Rousa, from whicli i t  receives its supply, consists of two openings 
of 20 feet each. The  capacity of' channel a t  the point of departure is- 

1)ischnrgc. 
Section. 

Tl~eoreticd. I l7cq1li.d. 

1 
6 '  
- 

5 %  

9&iT 

I I 
At the point of dep:wturc ... . . . I ... i 56.81  i r&r I 241; / 2.535 1 635.9  1 308.0 

Discharge 
Per 

Second. 

- 
6,906 

7,237 

Vnlue in Feet of 

v. 

Dubuat. 
- - 

U. 

Prnny. 
-- 

Dubuat. 
- 

3 . 7 0  

3'59 

Prony. 
-- 

3.10 

3 .01  

v . !  

4 .05  

3 - 9 4  

5 - 0 0  

4 .87  

4.35 

4'23 
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These dimensions decrease to a width of 21 feet until the branch terminates a t  the escape into the Pnnrloo a t  
Gomri. The  capacity of this channel is sufficient for twice the quantity that the supply for irrigation 
demands, to admit of surplus water being thrown down it. 

12. I t  is proposed that plantations of forest trees should be cstablisherl on each side of the canal-tl~e 
berms, slopes, and embankments, being kept entirely free from either trees or vegetation. Where, however, 
the terreplein, or top of bank, exceeds the proposed width of 20 feet, it will be desirable to keep a space not 
exceeding 30 feet in width clear for the purposcs of a roadway. I t  mill be cvidcnt, on a reference to the 
table of excavation, that beyond that required merely for t l ~ e  formation of embar~kments, much superfluoue 
earth will remain ; this would be spread out u p  to the boundary ditch. On the early portion of the canal 
the excavation is so extensive, that the whole of the land within the boundaries will be raised to the height - 
of the terreplehl; with the exception, however, of the berm, slopes, and the roadways, the whole will be 
planted: the superficial area of land which the canal will occupy on No. 1 project may be estimated as 
follows :- 

- 
- I Length. [Breadth. ( Area / Total. 

On aection No. 1 ... ... ... . . . . . .  
... ... ... ... 11 2 ... 
... ... ... ... , I  3 ... 
... ... ... ... 7 9  4 ... 
... ... ... ,, 5 ... ... 
... ... ... ... 7 ,  6 ... 

Cawnpoor brancl~ ... ... ... . . . . . .  
Futtigurh branch ... . . . . . . . . .  ... 
Bolundsl~uhur branch . . . . . .  ... ... ... 
ICtawa branch . . . . . . . . .  ... . . . . . .  

'rota1 amount of land required for the main canal 
. . . . . .  mid its branches on project No. 1 

- I- I 
Feet. 

x GOO = 158,400,000 
x 400 = 126,720,000 
x 300 = 110,880,000 
x 250 = 92,400,000 
x 200 = 31,680,000 
x 150 = 137,016,000 

- . 

Acres. 

13. In addition to the above, it is proposed to establish orcl~ards of grafted mango-trees at  every first- 
class choki, or a t  every 15 miles or thereabouts ; each orcl~ard to consist of 5 acres. These may hereafter be 
extended throughont the branch l i n ~ s ,  but the main line only is now taken into consideration. I t  will also be 
necessary to take in a portion of ground at  Roorkee for the workshops, timber-yard, brick-ground, and for 
general purposes. Tile additional spacc required under tl~ese lieads may be estim:~ted at  250 acres, viz. :- 

34 orcl~n~~rla x 5 = . . . . . .  . . . . . .  . . . . . .  170 
Koc~rlcce ground . . . . . .  . . . . . . . . . . . .  80 

Total . . . . . .  . . . . . .  ... 250 acres. 

The oh,ject in coml)ining with tlle plan for plantations of forest trees, one for the grafted mango, is to 
take advantage of the means of protection 2nd care offered by the canal establisllment in introducing 
generally on the whole line of the Doab a fruit wl~ich in its natural state is I~ighly prized by the native 

0 2 
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community, and whicli, when cultivated, will be still more acceptable. T h e  orchards will be annually farmed 

out, and the proceeds set off against the expenses of original outlay and maintenance; each orchard be 
tlie nucleus of distributio~i for grafts when the parent trees have arrived a t  maturity, and it  may be infelTed 
that, by  the means proposed, a very superior fruit mill be generally disseminated. 

14. In  the above calculations, the total area of land required for the purposes of the Ganges Canal slid 
its bralicl~es will be equal to 25,196'48 acres, say 25,200 acres, whicl~, a t  an average of 2 rs .  8 a. per acre, 
leads to au annual remission of 63,000 TS. I t  may appear a t  tirst sight that this sum, which is annually 
disbursed from the treasury as long as the present assessments last, and the equivalent of which in the land 
itself is struck out of tlie Jumma when the nest  settlements take place, is not only an annual and permanent 
loss to the Government, but a dead weight upon the canal returns. I t  must be recollected, however, that the 
co~~scquence of introducing facilities for irrigation are, increased value of property, and a security to the 
realization of the Government revenue. I merely advert to the direct benefits to the State as exhibited in 
the treasury receipts, and that these benefits will far counterbalance the remission for Iand taken up 
originally for the canal purposes, appears to  me to be evident. 

15. Independently, however, of remission for land occupied by  the canal, the items of remuneration for 
standing crops, trees, buildings, wells, &c., present themselves ; i t  is hardly possible to determine the exact 
amount which may be carried to this account. I t  would be a necessary part of the superintendent's duty, 
however, to make such arrangements as might p r e ~ e n t ,  as much as possible, the removal of standing con,  
sugar-cane, cotton, kc., by postponing the excavation of the canal a t  points where they existed, and giving 
 anli ling to tlie cultirators not to son- within tlie limits of the canal boundaries, when such boundaries 11ad 
been distinctly laid down. I am not, therefore, disposed to estimate the remuneration on this item at  a high 
anlount. Trees and luasonry wells would have to be paid for when actually removed, but I would restrict 
this removal to tliat  ort ti on of the canal limits occupied by the banks, berms, and channel. On that 
portion within the I~oundary devoted to ~lantations, the trees standing might be allowed to remain, 
as the property of the owner, until he wished to remove them, and the wells might continue in use 
for i r r ipt ion,  without in any way interfering with the interests of the canal. This might be laid down 
as a general rule, the esception being where rcmoval was necessary, in  which case remuneratioll would 
be given. 

16. T h e  remark, however, appended to paragraph 14 is equally applicaljle here: the original outlay on 
remission and remuneration, whether for Iand, crops, trees, or buildings, woulcl meet with an ample return in 
the increased value of estates and property. 

17. Up to the 280th mile, or to the departure of the Cawnpoor branch, there is no difference between 
this and the first project, and Nos. 1 to 5 of the Sections, with their calculated capacity for discharge, 
remain as before. 111 this project, however, t l ~ e  increased length of the Cawnpoor branch leads to a further 
renioval of water fro111 the main channel of 172 cu l~ ic  feet per s e c o ~ ~ d ,  which (although, for reasons before 
ex~lnincd, no additional waterway is required a t  tile head of the b ranr l~)  renders a reduction to the section 
of the main line after the departure of that branch convenient. 

18. In continuation, therefore, from No. 5 ~ect ion of Project No. 1, we have- 

,%). 6.-From the commpncement of the 281st milr, or belotu the rlepnrtttre of the Ccttunpoor branch, the scrtio~z will be 
reducrrl to- 

8- 
- 

AVO. 7.-From the cofnmencemenl of the SGlat mile the srctir,~t ruill be rerlucatl to ,  an11 continlre to, the terjnilllrs. 
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Section. 

Number 6 . . . . . . . . . . . . . . .  
... ... ,, 7 .  . . . . .  ... 

Value of 

R. 

of 

1. 
b 

The expenditure on the main line to imiuediately south of the 1 . . . . . . . . .  ... Cawnpoor head being . . . . . .  2,434 - 800 + 440 = I I 1,194 

Water demanded for Irrigation. 

To Allahabad . . . . . .  ... ... ... . . . . . .  1 1,194 - 944 + 0 = I 250 

~ i ~ ~ h ~ ~ ~ ~  below 
Branch on the Mein 

1,194 cubic feet per second passes the 280th mile for the purposes of irrigation and navigation, the length 
of canal being 173 miles; for the first 8 0  of which an allowance is nlade for irrigation, agreeably to the 
second axiom of 8 cubic feet per mile, and to the latter from the reservoirs for lockage 3-26 cubic feet per 
mile-the disposal of the whole body being thus :- 

Discharge. 

Tl~areticnl. / Required. 

Sectional Area 
Square Feet. 

Main Line. ( Branch. , Canal. 

For irrigation fro111 the 280th to 360th mile ... ... ... 640 cubic feet. 
... ... ... 9 ,  ,, 360tli to 453rd ,, 304 ,, 

For navigation ... ... ... ... . . . . . .  ... 250 ,, 

V in Feet. 

Stop bridges will be placed on the canal, south of the Ca\rnpoor Head and south of the Deosur Escape, to 
regulate this supply, and protect tlie canal on its reduced section (commencing at thc 360th mile) from being 
overloaded. 

19. I t  will be observed that, on the above calculation, tlic quantity of water in the canal, on its reaching 
tlie diminished section, figure No. 7, is equal to G1-i cubic feet, whereas the capncity of channel upon which 
tlie above section has been framed is only equal to carry 244.64 cubic feet per second. B y  referring, 
however, to the depths of excavation from tlle 360th mile downwards, vide Estim:~te, i t  mill be scen that they 
far exceed 4 feet, wl~ich as the mi~i i~num depth was that to be admitted into the calculatio~is ; the capacitj- 
of this channel, thcreforc, is fully equal to the quantity of water it  will receive. I have been rnore willing 
to givc an excess of water on this lilie, from the circumstance of the immediate ncighbourhood of the 
Gl~aturnpoor Purgunna, in tlrc Cawnpoor District, a tract of land lying to the south-west of the town 
of Sarh and the Fort  of Deosur, and greatly in want of irrigation. T l ~ e  purgunna in question lies on the 
right or opposite bank of tlic Rincle River, but a cut taken fkom the ca11:~l a t  some point between Sucliindee 
and Etarra, aitlc Shect of Protracted Levels, No. 9, would, by the interposition of an aquecluct built over the 
Itinde, providc tllis tract of land wit11 ample means for irrigation. 

20. This project will add in a small degree to the amount requircd for remuneration on land, viz., that 
for an additional le~igth of 164 miles to tlic Cawnpoor branch, thus- 

I i l .  Feet. Feet. Square Feet,. Acres. 
13 O F 8  000 . . . . . .  16,j or 87,120 x 150 = ' L  = ... ... 300. 

43,560 
Brought forward . . . . . .  ... ... ... 25,196.48 

Total lalid required for No. 2 project ... ... 26,496-48 
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No. 3 PROJECT. 
21. Up to the  departure of the  Cawnpoor br.anch, a t  the 280th mile, the calculations remain the same 

as in the former projects ; from the point of separation each branch, viz., that  one towards Allahabad, and 
that to Cawnpoor, are projected as lines of navigation, the former being locked into the Jumna  south of the 
Rinde River, and the latter into the  Ganges a t  Cawnpoor. T h e  sectiolls are  as follow :- 

No. 6.-Allahabad Bvanch below regulator nt the point of separation. 

No. 7.-Allahabntl Branch Terminus. 

Water demanded for Irrigation. Discharge below , Brancl~ on the Main 
Main Line. 1 Branch. Line. 

Xo. 6.-Cacunpoor Brcr~zch below regulator at the point of scptrrutio~l. 

Value of 

1. 
b 

Sectional Area 
Square Feet. 

-- 

Section. 

Expeuditure on the main line immediately south ot' the Cawn- 
. . . . . .  poor head being ... . . . . . . . . .  
. . . . . .  . . . . . .  To Allahabad ... ... ... 

hro. 7.-C'o~r)~poor Brunrh at Terminus. 

Vnlue of 
R. 

Discharge. 

Tl~enreticnl. I Required. 

V in Feet. 

I 
2,431 - 800 + 425.25 + 250 

967.72 - 717.72 + 0 

I 

Number G . . . . . .  . . . . . . . . .  1 56-81 1 & 1 246 i 2 . 8  1 ""4 666'28 

Discharge. 

Theoretical. 1 nequired. 

= 967.72 

= 250 

.. 7 . . .  . . . . . .  ... . . . I  38.331 & I 116 / 2.111 1 211.6 1 250.00 
I - -- 

On tllc Allnhabad branch, a retluction in width of one foot takes place on eac.11 5 miles. On the Cnwnpoor 
on(*, n similar reduction is made on every 6. 

22. In this project, 1,634 cubic feet per second rcnches the point where the ~ \ l ln l~n lnd  and C a w n p ~ r  
IJLUIC~~C~ separate; out of which is rcsen.~ccl, for the I,ul*poses of navigation, 500 cul,ic feet per second, that 



APPENDIX F.] THE GANGES CANAL. 15 1 

is, 250 for the terminus of each. The remainder, which is applicable to irrigation, ie divided off as 
follows :- 

Allahabad branch, 100 miles, has ... ... 
Cub. Ft. per Second. Per Mile. 
.. 717.72 or 7'0871 

Cawnpore ,, " 63 - 5 = 58 ... ... ... 416.28 or 7-8750 

This proporti011 of water per seabnd for the supply of each running mile is somewhat less than laid down 
in the second axiom of this Appendix. 

23. The quantity of land occupied on this project will be n3 before, deducting 93 - 20 miles, or the 
difference between the length of canal from the 360th mile to Allahnbad, and that from the 360th mile to 
the Jumna near the mouth of the Rinde River. 

Therefore, as before . . . . . .  ... ... ... 25,436 '48 acres. ... 
57 ni(i on0 ... Deduct 385,440 x 150 = -22- = ... ... 

43,560 
1,327.27 ,, 

Total quantity of land required for No. 3 project ... ... 24,169.21 ,, 

(Signed) P. T. CAUT~.EY, captain, 
1)irccfor Ganges Canal W O T ~ ~ .  
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REPORT on the WATER in the HINDUN RIVER, from the Point where the B R I D ~ E  is building at 
GHAZIOODEENNUGGER to its Junction with the JUMNA, near the Village of MOZABAD, as 
taken on the 4tA, 5th, 6th, and 7th of APRIL, 1840. 

Number 
I 

of Distance. 
station.! 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1 4  
15 
16 
17 
18 
13 
20 
21 
23 
23 
24 
25 
26 
27 
28 
29 
SO 
31 
32 
33 
34 
35 
36 
37 
38 

Width. 

Feet. 
1084 
180 
145 
112 
65 

148 
86 

123 
132 
140 
174 
76 

113 
111 
61 

100 
106 
37 

105 
91 
88 

110 
122 
110 
87 

102 
150 
84 

101 
86 

ilo 
88 

180 
110 
71 
62 
50 
65 

----. 

Feet. 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,900 
1,000 
1,000 
1,000 
1,000 
1,000 
1.000 
1,000 
1,OUO 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
l o l ~  
1,croo 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,uoo 

Remarks. 

From No. 1 to 36, taken 
onthe4th .Ipril, 1840. 

From No. 37 to 79, take11 
on the 5th April 

~,"!~~,'  

FL. Ins. 
3 2 
3 10 
2 4 
2 2 
4 3 
2 4 
5 6 
3 0 
3 3 
2 4 
4 0 
4 4 
2 1 
2 11 
7 2 
3 5 

10 2 
3 3 
9 2 
4 2 
G 1 
3 9 
2 4 
2 1 
3 11 
2 10 
2 0 
3 4 
5 4 
6 2 
3 (J 
3 1 
2 1 
2 9 
2 10 
4 6 
2 9 
2 2 

Number 
of 

Station. 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
40 
50 
51 
52 
53 

I 54 
55 
56 
57 
58 
59 
60 
61 
C,2 
63 
64 
65  
66 
67 
68 
(;9 
70 
71 
73 
73 
74 
75 
76 

Distance. 

Feet. 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,OUO 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
I ,000 
1,000 
1,000 
1,000 

. 1,000 
1,000 
1,000 
1,000 

Width. 

Feet. 
92 
89 
85 
93 

131 
111 
108 
75 

137 
101 

63 
55 
98 
99 

115 
!I4 

103 
63 
7(i 
71 

n:) 
I32 

7.5 
85  
'78 
50 

191 
57 
60 
fir; 
79 

117 
57 
(io 
71 
73 
62 
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(Signed) H. B. BREW, Overseer, 

Eastern Juinna Canul. 

VOL. 111. 

Width. 

Feet. 
108 
68 

138 
106 
58 
74 

130 
103 

95 
128 
112 
69 
74 

112 
127 
91 

120 
96 
89 
54 

101 
120 
139 
97 

141 
67 
80 
80 

100 
64 
82 

104 
137 
90 
68 
85 
89 
77 
73 
83 
94 

Number 
01' 

Station. 

77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
101 
110 
111 
112 
113 
114 
115 
116 
117 
118 

Number, I 
of Distance. 

Station. / Central 
~ ~ ~ ~ h ,  

-------- 

Ft. Ins. 
2 0 
8 8 
2 6 
2 11 
5 11 
4 2 
1 10 
2 10 
4 10 
1 11 
1 6 
8 2 
6 1 
3 2 
2 11 
3 0 
2 7 
2 8 
2 1 1  
7 1 
5 10 
2 2 
2 0 
2 1 

1 central 1 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
151 
158 
159 

I 

Remarks. 

From No. 124 to 1.59, 
taken 7thApril,1840. 

Feet. 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

1 11 1 
3 6 
2 6 : 
2 7 1 

1 3 0 

1 
1 10 1 
2 10 
1 10 / 
1 11 
3 1 

2 0 1 1 9 

1 

From No. 80 to 124, 
taken on 6th April. 

At points Nos. 107 and 
108, where there is 
least water, is dose to 
the village of Gojur. 

Distance. Width. ~ ~ ~ ~ h .  

Feet. 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

---- 
Feet. 
84 
65 
85 

113 
73 
87 
69 
78 

107 
80 
62 

100 
67 

106 
102 
79 

120 
80 
81 
89 
84 
86 

106 
85 
97 
96 
90 
74 

109 
76 

168 
151 
89 
68 

114 
94 
95 

105 
82 

111 
83 

130 

Ft. Ins. 
3 8 
9 1 
2 10 
2 8 
3 1 
2 4 
2 11 
2 8 
2 0 
4 2 
4 1 
2 1 
3 2 
2 2 
4 6 
4 10 
1 1 0  
4 1 
3 1 
2 8 
2 10 
4 8 
2 2 
3 1 
3 4 
2 3 
2 1 
6 9 
5 0 
4 1 
1 5 
1 4 
2 2 
2 8 
2 11 
2 3 
6 1 
2 3 

10 7 
2 11 
2 4 
2 0 
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CIRCULAR MEMONANDUM to all EXECUTIVES on the GANGES CANAL. 

No. 82. 
DatctE 1st  .J(ii~ztary, 1852. 

I'LAN ; ~ n d  section of canal, with reference to rodway,  plantatio~is, and ultimate annual clearance. 
A B 

Fig. 1. 
! ! 
i <-.-.- To be kept clearfrom jrttryle and trees. - . - - -  > 
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Fig. 3. 

Fig. 1 shows a section of the canal, as i t  is supposed to be, when the plantations are  established. Thesc 
plantatio~~s will, on the riglit bank of the canal, be established from the boundary ditch to A, or  to the crest 
of the interior slope of the embankment. On tlie left bank of the canal, the plantations will be confined to 
t l ~ e  ground situated between the letter n and the canal bountlary on that side. 

The intermediate space between A and n, including t l ~ e  interior slopes, berms, roadway, &c., and canal 
channel, will be kept perfectly free from plantation, as well as from jungle. 

Fig. 2 sliows a plan \vith a representation of the lining out of plantation and roadway at  every mile-stoue : 
the diagram speaks for itself; the esplanade for the mile-stone will have a chord of 150 feet and a versed lint 
depe~~ding on tllc width of artificial esplanade existing. The mile-stones ought to be centrically situated. 

Fig. 3 sllows the section of the road on a larger scale, with dinlensions of edging ; it shows also the slope 
to be givcn to the 30 feet esplanade which I propose to leave for the roadway, and the cleared space parallel 
to i t ;  this slope is dirccted upon the outside, so that the canal cliannel inay not be interfered with (my only 
object in giving the slope is, tliat tlie drainage may pass off to thc outer boundary; any slope, sufficient for 
this 1)urpose, will answer, whether it is 3" or 4 all inch). The  roadway itself mill be maintained clear 
from jungle or impecliment of any sort ; i t  will be kept well rolled on a breadth of 20 feet, as s1ion.n in the 
diagram ; tlie 10 feet in the rear, which is intended to receive the dropping from the trees, and will relieve 
the madway from the projecting brancl~es, will be ke l~ t  clcsr from jungle, and it  will act, in case of necessity, 
fLr carts and hackeries. 

I t  is NI object to keep t l ~ e  20 feet of road frce from ICunliur nletalli~lg ; but in very sandy tracts, like 
those in the upper parts of the first and second divisions, either kunkur or clay must be laid down ; I prefer 
thr latter as more suitable for horses' feet, and more agreeable for walking on. When Doob grass is fairly 
establislled, the earthen roatl becomes very firm and good, as is shown in t l ~ e  road banks of the Jumna canal>. 
A stratum of 1 .$ or 2 feet of good clay would answer evcry purpose, I imagine. 

The eml)anIrment roatlways are for domestic purposes only, they arc not intended for traffic, or for 
general public use. Stringr of carts or cattle, of any description, are prol~ibited from corning upon the 
roadway, escepting in the train of a member of the canal establishment; the establishment are specially 
called upon to use this line for patrol and inspection purposes. 

The latter end of March and beginning of April is a favourable period for tree-planting. I talte the 
opl)ortunity, therefore, of pointing out that I am very desirous of establishing lines of mangoe-trees (not 
graftq) along the canal l~nnks. Trees of this sort reqnire great care and more looking after than others, and 
I n7ish to confine t l ~ c  niangoe-tree planting to two lines, one on the right, the other on the left bank. The  
position of thc line on t l ~ c  lcf't bank is to be 10 fcet in the rear, or on the left of the 30 feet pmsage for 
roadway ; that is to sap, a t  a distance of 40 feet fro111 the crcst of the interior slope of t l ~ e  embanltment. 
The positio~~ on tlie right banlr is to be exactly similar, viz., 40 feet to the riglit of the inkrior slope of the 
embankment. 

The trecs are to bc planted at a, distance of 100 feet from each 
other, so tliat a1)out 53 pl:~nts will he required pcsr mile. A t  the Su,:farr ?f ~~ound. 7- 
foot of earl1 plant, a g l ~ a r r : ~ ,  or Itedgeree pot, in the bottom of 
which a very small holc is perforated, will be bi~rietl t l~us  :- 

These ghnrras will bc fillet1 \\-it11 water periodically ant1 as frequently as may be considered necessary wit11 
reference to tlie ~lioist~ire r~qnired.  
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I have stated that the mangoe-trees should be planted at distances of 100 feet ; I would not diminisl, 
this distance, but I would so arrange that at bridges and at mile-stone posts, trees might be thus situated, as 

B A N K  R O A D W A Y  

INNER ELOPE OW BANK. 

BBIDOP. BEBH, OR TOWIFTO-PATH. 

I shall be glad to hear of the arrangements above described being entered on in the ensuing season. 
't'he following diagrams will show the lining-out which I propose for the roadway and plantations in those 

places where the section of the canal is thus :- 
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The roadway, which is to be 20 feet wide, is to have a slight slope externally from A to B, so that the 
drainage may be carried off a t  the foot of the slope n, c, to dmins, as show11 a t  s, which, being situated a t  
about 1,000 feet apart, will deliver the water into the boundary ditches. I see no necessity for going to 
heavy expense in these escapes ; wliere kunkur is a t  hand, they can be protected from injury by very simple 

'arrangements, either by massive blocks or by  concrete made with kunkur gravel ; wliere there is no material 
but brick, the refuse from kilns, or broken brick which remains on hand after the completion of bridges, 
may be used with great economy. B u t  in many cases, it is possible that no permanent s t ~ m c t u e  may be 
required at  all. Executive engineers, however, will understand that I have no desire to go to heavy expense 
in their construction. The  drains will be open through the plantations, and not covered, and might Ge b ~ ~ i l t  
of the following pattern. 

-- 

(Signed) P. T. CAUTLEY, Lieutenant-Colonel, 
Director Ganges Cimal WurXs 
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nitro Partly keyed in preaence of 
Cnpt.Goodwyn, and partly 
in prenence of a mistree. 
Previously to keying the 
archen, the layers on each 
side of the key bricks were 
wedued ha(:k, tlie wedges 
heingtllen taken out and the 
key-brick8 tightly dtted in. 

COMPA~ATIVE STATEMENT 
. - - - . . - . - -- - - -- - - - -. 

COXSTRUCTION. 

Earthwork cornpletd to 
within 3 feet below 
crown of srcheh find 

-- - 

. 
& 
2 
EP 

c, 

$ 
,- 

j 
P 

!2 
U 

d O 

2 
1.1 

Z - 

i 
4 
L - 
I. 
.4 

z - - 

of Details regarding 
. .- 

% 

PRECAUTIONA~~ 
PREPARATOBY TO 

rammed. 

How far waa earthwork 

in rear Of abutmenla 
completed at time a n .  
tres were st ruck^ and 

was this earth rammed 

and watered ? 

I - - , --- .- . . .. -- - . . - - - - - -- - .- -. -. - . -- - . 
d l 

; i t  Wtto Ditto f" 1,925 3,850 None 1,48,000 14,265 Partly in presence of Mr. Par- 
5 cub. ft. cub. fi. ker, and partly in presence 

D i i x i i x i k  of Ukhnr Khan, mlstree, in 

7. I the same way ns the Muhe- 

I I wur bridge. 
2 I 
a 8 

I 

' 

Keying performed; in whose 
presence? Were key bricks 
fltted into their places as 
tightly as  possible by ordi- 
nary means? Any extra- 
ordinary means used ? and 
if so, of what description 
,,,,, they ? 

One arch keyed in preaence of 
Mr. W. Kay, and two under 
euperintendence of a mis- 
tree. Key bricks carefully 
dressed, laid in fine mortar, 
and driven with wooden 
mallets. 

Two arcllrs keyed in presence 
of Mr. W. Ray, and one in 
presence of a mistree only, 
with the same care as above 
detailed. 

.- 

Keyed in presence of Blr. 
Lopin. The keying was 
done in the Bame manner 
ns described in keying the 
hlul~eww bridge arches. 

Earthwork completed to 
a level 34 feet belo~v 
crown of arches; well 
wntered and rammed. I 

Earthwork completed to 
a level of 1 foot below 
crown of nrcl~es; well 
watered and rammed. 

-- - - 
Earth level with topof 

skewbrrclc at Il~thsllUt- 
menta ; w;~tered, but 
not rammed. 

- . . 

Up to within I k feethon' 
3urfaCc of 
Earth well rnmnlen 
and watered 10~~6 be 
fore cornmeocfment 
Centred. 

. .. - --- 

Voussoira 1 Particular Quantity of Materials in dry 
rndinting Work- Mean state expended, and Total 

froin onecen- taken manship Dimensions of Bricks. 
tre, or from in dressing Thickness CubicFeet equable several corre- Bricks 
eponding to through- of Bricks, of 
Ceutres of generally, out, or Number 

curves a. and Dimen. Masonry. 
of IutrmIos. Or not. 
- 

Fmm one 
centre. 

1)itto 

-. . -- - 

Particular 
care 

taken. 

- 
Ditto 

Equable 
through- 

out. 

- 

1)irto 

Ditto +" 

h o r n  
3-16" to 

5-16" 

-- 

Ditto 

. -- 

Ditto 1)ilro 

1.050 
cub. ft. 

- 

Ditto 

11,182.5 1,330 
cub. ft. 

1,6GO 
cub. St. 

None 

---- 
2,100 1 None 

1,35,350 

s ' jx i ix i i  

99,000 

L =  12'01t' 
B =  5.73" 
D =  2'04" 

--- 

Ditto 

cub. ft.1 

-- - 

Ditto 

10,306.6r 

I)itto None 
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APPENDIX I, 

Construction of drches of Bridges on the Ganges Canal. 
-- - 

A~EASURES I LOWEBING A l s n  R E ~ ~ O V A L  OF CENTRES, AND REEUI~TS. 
LOWERING CENTRES. 

Any earth or 
superincum- 
bent weight 
OII haunches 

of arches 
wllell the 

centres were 
struck ? 

State of 
progress "f 

:26:iP 
walls a t  timc 

lowering 
centres 7 

Earth filled 
in spandrils 

over 
hauncl~es to 
level, 34 feet 
below crown 
of arches 7 

3 feet below 
crown of 
arches. 

Ditto, ditto, 
1 foot below 
crown of 
arches. 

Level of 
cornlce. 

No weight 
on l~auncl~es 
when ccntres 
were being 

No spandril 
masonry ; 

wins \valls 
to level of 

%-.- 

  truck. I crown of 
arches. 

-- 
No 

After what 

interval of time 

after keying werr 

centres first 

lowered 7 

No npnndril 
walls. 

Wing walls 
flnished to 
full height. 

Yes, up to 
3 feet below 
the crown 
of arches. 

12 hours 

No spandril 
walls built. 
Wing walls 
built to n ft. 
below crown 

of arches. 

n days 

Began striking ss 
soon cre the last 

key-brick was flxec 
but the striking 

not completed till 
next day. 

12 hours 

After twelve houra 
haunches lowered. 
After 84 llonrs all 

the arches left c l ea~  
of the ccntres. 

Brickwork very 
moist, through the 

heavy rain then 
falling. 

Centres lowered by 
equal graduation 
about )" or 4" a t  

once. 

Detail of lowering 

Ceotres. 

No cracks 

Ditto 

Quoted f rok  memory. I 

U1tinlate Sinking of each 

three Arches' 

Y. 2 $ " l l c i  3 i3 p: 

Began lowering the '41' 
centres a quarter of 
an inch, and after- 

wards half an inch a t  
a time. This was 

continued till all the 
ccntres were clear of 1 

Did any cracks 
appear? If so, what 

were their position 
and dimensions, and 
was their direction 
parallcl or perpen- 
dicular to curve of 

arch? 

Did any crush- 
ing of bricks 

take place? and 
was this owing 

to inferior 
material or 

unequal 
pressure 7 

the arch. 

Did any 

of abutments 

take place ? 

Half an inch a t  a '37' 
time; centrnl parts 
flrst haunches after. 

wards. 

Centres lowered one 
inch nt a time, the 

haunrhes being 
lowered tlint nmount 

flrst, rind then the 
central parta the 

samc. 

I i i n  erushinp Xnne. 

I 
I 

- -- -- - pp 

There were cracks Ditto 
not exceeding .a?'' ! 
broad along all the 
arches, 5 feet ahove the spring; 
but had the spandrils been filled 
with either earth or masonry, they 
could not have been seen, ns I could 
not see them along the face of the 
arches. The work being built and 
centres struck all within 16 days 
may account for arches sinking so 
much, the work being perfectly 
green. 

I 

- 

I did not think 
nt the time that 
the abutments 

' gave. but since 
t l ~ r n  tlicy appear 
to have done PO. 

The cause, I 
thit~k, is, that the 
block on which 
they rest haa 

sunk. 
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~~~~~~ ~nrt icular  work- 

$ from one Cen- care taken manship 

2 s ~ ~ ~ ~ ~ -  in dressing equable 

From one 
centre. 

2 

From five 
centres cor- 
responding 

to curves of 
intrados. 

Particular Equable 
care through- 

taken. out. 

-- 
Ditto Equable 

generally, 
but may 

have been 
a Little 

better in 
faces of 
arches. 

Quantity of Materials in dry 
state expended, and Total 

Dimensions of Bricks. 
Thickness Cubic Feel 

of d Bricks, of 

Joints. 4 a and Dimen- Masonry. + 
Number 

j~ sions. 
---- 

0'28", or 1,076 2,152 None 
)" nearly. cubic cubic 

feet. feet. 

---- 
Not ascer- 1,648 3,296 None 

tained. cubic cubic 
feet. feet. 

7,262 

about 15" 
x 74" x 3 '  

85,178 

12.176" )1 
5'86" 

x 2.36" 

Side 
arches, 

12" X 6" 
X 2" 

Centre 
arches, 

12" X 6" 
X 3" 

--I I- 1-1- I - I ' l l -  
But little 
dressing 
required. 2 

D : 

From one 
centre. 

Keying performed; in whose How far was earthwork 
presence? Were key bricks 
fitted into their places as in rear Of abuLmenta 
tightly as possible by ordi- cornpletedat timeeen. 
nary means ? Any extra- 
ordinary means used ? and *' were etruck~ 

Equable 
through- 

out. 

if so, df what description was thin earth rammed 
were they 7 I and watered ? 

Keying performed in presence 
of Mr. T. Login, oaciating 
executive omcer, with ex- 
ception of portion of one 
arch, where greatest sink- 

)" 

ing eubsequently occurred. 
Kev bricks carefullv dressed 
a i d  laid-a of 
about 1,000 lbs. obtained by 
use of a lever, in addition 
to hammering, and auxil- 
iary to it being exerted. 

1,316 
cub. ft. 

Earthwork well watered 
and rammed, and com- 
pleted to spring of 
extrados. 

Keyed in presence of Lieut. Earthwork completed to 
E. Fraser, executive etlgi- level, 4 feet below 
neer. Key bricks driven in crowns of archea; well 
wlth heavy sledge-ham- watered and rammed. 
mere, a piece of wood being 
interposed to prevent the 
bricks splitting. 

2,632 
cub. ft. 

Keying performed in pre- 
sence of Mr. Conductor 
Gnir, and of Sergt. O'Far- 
rell, and superintended by 
Lieut. Fraser at intervals. 
Method of keying, thesame 
na a t  the Munglour Bridge. 

Earth completed to level 
4 feet below crown9 of 
arches; well watered 
and rammed. 

None ii X 6 X 5 

Keying of eastern arch per- 
formed by ,,,istree; of ten- 
tre and western arches in 
presence of Lieut. Sharpe. 
~ ~ t h ~ d  of keying the 
as the foregoing. 

In thnt of Assistant Overseer 
Phillips. key bricks dressed 
and driven in with heavy 
sledge hammers, a wooden 
wedge being interposed to 
prevent the bricks from 
splitting. After keylng, 
fine mortar filled in over 
key bricks. 

11,529.00 

Enrlliwork complcled to loP0l 
wInuwnHu priortnflnnllorer. 
Ing of centres of bath eaalem 
..d western a r c h a ;  but Ihe 
enmtern arch WM lowered 
lnclle8 wllcn lhe ln r tbenbk-  
Ing at tale abutment had only 
oltalned the level or the 
aaringing llne of the O U ~ P ~  

In that of Lieut. Shtarpe, nnd 
key bricks (well fltted) 
were driven home by sledge 
hammera. 

Ditto, ditto to 4 feet be 
low arcbea. 

Earth well watered nod 
rammed to a height of 
11 feet above spring of 
arches. 
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No earth Level with 1 fllled in I spring of 
spandrils. cxtrados. 

Any earth Or 

~~~~~~~,~ 
on haunches 

",f~r:i: 
centres were 

struck 1 

State of 
progress of :zlda:,; 

walls a t  timc 

~f,::E',i;" 

' 

No superin- 
cumbent 

breight on 
haunches be- 
yond that of 
the spandril 
walls them- 

selves. 

Earth fllled 
in spandrils 

over 
haunches to 
level, 4 feet 

below crowns 
of arches. 

Wing walls 
level with 

point whcrc 
crown of ex 
trados meet 

imports of 
arches. Span 
dril walle 2 

feet 8 inche 
higher. 

None. 

VOL. 111. 

4 feet below 
crowns of 

arches. 

Doth built t 
I l feet nbov 

spring of 
arches. 

Several thou- 
sand dry 

bricks placed 
on ~pandr i s .  

After what 

interval of time 

after keying were 

centres flrst 
lowered ? 

4' 8" below 
crown of 
arches. 

1 inch iUImediatelj 

Lowered 1 inch 
immediately after 

keying. 

Ditto 

Ditto 

Immediately 

Lowered one inch 
immediately. 

Detail of lowering 

Centres. 

After flrst lowering 
to close joints a seeh 

elapsed before any 
further lowering took 
place. The centres 

were then lowered 2" 
a t  termination of 

each week till clear 
of arch, by grada- 

tions of of an inch 
a t  a time. 

Centres lowered a 
quarter of an inch a1 

a time from sides 
towards centres of 

arches, after interval 
of one month after 

keying. 

Ditto 

Ditto 

They were lowered ir  
the ordinary manner 
ftom haunch to crowr 
f" a t  a time (6), six 
dnys after keying. 

Same as  a t  Liburheri 

Ultimate Sinking of each 

of three Arches. 

- 

parallel or perpen- material or 
dicular to curve of unequal 

arch ? pressure ? 

Did any cracks 
appear? If so, what 
were their position 

and dimensions, and 
was their direction 

take place ? 

1.19'' 

3.21" 

Did any crush- 
ing of bricks 

take place? and 
was this owing 

to  inferior 

middle. 

1)" 

5.l7" 

the 

---- 
2.23" 

---- 
3.26" 

No. 

Did any 

of 

A slight crack along 
each of the haunches, 
but not sumciently 
open to admit the 
point of a trowel. 

1.64" 

(3.8Y1' 

In the north face of 1 No I No. 

No 

- 

- -  I the eastern arch a. I 
few bricks were 
cracked in the centre of arch and eastern haunch. 
The direction of the hauncll crack beina narnllel to 
curve which arose, the  executive engineer-t6nks, from 
the masonry in the face being slightly better than that  
in the interior. 

None. Many cracks parallel 
to thc curve, and per- 
pendicular to it, both 
ip faces and interior of 
arches in the  middle; 

more particularly 
ehown a t  the 

haunches. 

A few slight cracks on 
the centre of enstern 

arch pnrallel to 
1 curve.,, 

Considerable 
crushing in t h ~  
faces of arches 

about the 
centres and 
I~aunches. 

A elight crush- 
ing took place 
on north face 
of east arch, 
but not sut8- 
ciently to dis- 
place the race 

of bricks. 

No., 
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Work- 

munship 

equable 

through- 

out, or 

not. 

. 
& 

1 M e n  

? tre, or from in 
I severnl corre- 

sponding to Bricks 
u Centres of 

;I, of Intrados. or no t  , 

Voll9soirs 
rndirting 

fromoncCen- 

Keying performed; in whose 
presence? Were key bricks 
fltted into their places as 
tightly as possible by ordi- 
nary means? Any extra- 
ordinary nleans used ? end 
if so, of what description 
were they 7 

4 

Particular i 
I 

care taken ; 
HOW far was earth I 

work in rear of abut1 
ments completd at 
time centrw were 

struck, and ass 
earth rammed and 

watered l 

Total 

Cubic Feet 

of 

Quantity of 3laterials in dry 
state expended, and 

Dimensions of Bricks. 
Thickness 

of 

Joints. 
;7 

From 
4-16" to 

5-16" 

In that of Assistant Overseer 
Phillips, key bricks dressed 
and driven in with heavy 
sledge hammers, a wooden 
wedge being interposed to 
prevent the arches' bricks 
from splitting. After 
keying, fine mortar fllled 
in over key bricks. 

i 
6 

Earth well watered I ' 
and rammed to a 
height of 5 feel 1 
below arches. 1 

Ditto Ditto 

Bricks, 

Number and 

Dimensions. 

Ditto ditto, 2 kt 
ditto ditto. ; 

1 * 
2 
a 
- 

m 1. 

2.200 None 6.000 
:ub. ft. 12" x 6" x 3" 

Number of 
native bricks 

not aecertained 

' 

Ditto, ditto Assistant Over- 
seer Dillon, ditto, ditto. 

Ditto Ditto 1 
I 
I 9 C, 

-- - - 
Ditto 3" bricks Ditto 

; j dressed, 
2 1 native 
B I bricks not 

I dresaed. 
! 

Ditto 

Ditto 2,896 None Ditto 
:ub. ft.I 1 

Ditto, ditto. Assistant Over- 
seer Mills, ditto. 

Well 
dressed. 

-- 
Ditto 

Completed to level 

and rammed. 

Ditto 

Ditto 

12" X 6" X 3'' 
Number of 

native bricks 
not asccrt~inei 

Well watered end 
rammed ; corn. 1 
pleted to level 1 
below crowns of 
arched. 

I 
From five Rut little General11 

centres ror- dresning. so, but a 
responding little bettr 
to curves in f m s  

1 of Intrados. 
I 

of arches. 

2,980 
cub. ft 

1,786 
cub. ft 

None Two arches keyed in presence 
of Mr. Read and Sergt. 
Mills, and one by Sergt. 
Mills. Key bricks driven 
in as before. 

4,244 
cub. ft  

2,122 
cub. ft 

None In presence of Sergt. Mills. 
, Key bricka en before. 

Elrrth rammed; w m  
pleted to 4 feet ,  
below crowno of 1 

3,050 
12" X 6" X 3' 

Numhcr of 

1 1 From one 3" bricks Eqnable 
2 , centre. dressed, throogho~ 

native bricks 
not ascertainec 

5 i - 
L ! 

% '  
I 

None 

netive 
bricks not. 

3,400 
12" X 6" X 3'' 
Native bricks, 
9.000 cub. n. 
4" x 3" X 1" 

I n  preaence of Sergt. Dillon. 
Ditto, ditto. 

Of equal ,175" 
; I Ditto Oreat w e  quality 
2, 
I ,  '= 
n 
r 

;Y? ! arches. , 

To within a f ~ t  of 
crown of arch, 
rammed md w p  

None 

tered 

In that of Lient. Sharpe. 
Keyed em a t  Belra. 

1 
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MEASURES 
~0wEnlNO 

Any earth or 
suPerlncum- 
bent weight 
on haunc].s 

arches 
when the 

centres were 
struck ? 

Several thou- 
sand dry bricks 
placed to level 

3 feet below 
crowns of 

arches. 

No 

No 

No 

Earth filled in 
spandrils over 

arches to 
2: feet below 

crowns of 
nrches. 

No 

No 

Spandril wnlla 
built up to I# '  
below crown 

of arch. 
No earth. 

- - - - -. . . . - -. 

CENTRBE. 

state of 
progress of 

walls a t  time 

Ofcl:Esi;g 

4' 6" below 
crown of 
arches. 

4 feet ditto 

Ditto 

Wing walls to 
level of inner 

crown of 
arches ; no 
masonry in 
spandrils. 

Pi feet below 
cro~vne of 

arches. 

Wing walls to 
level of inner 

crown of 
arches. 

Wing walls up 
to level of 

crown of arched 
pnssage. 

Wing wnlla 
to I' below 
extrados, 

npar~drils being 
1#' below 
intradoa. 

CESTRBS, AND REBDLTB. 

Did any cracks 
appear ? If so, what 

were their position 
nnd dimensions, and 
was their direction 
parallel or perpen- 
dicular to curve of 

arch ? 

A few cracks on each 
arch, pnrallel to curve, 

and scarcely perceptible. 

NO 

NO 

Very slight opening 
a t  haunches. 

No 

Very slight openings 
a t  haunches. 

A few cracks on each 

f i r  what 
interval of 

time after 

keying mere 

centres first 
lowered 7 

Lowered 1 inch 
immediately. 

1 month 

Ditto 

2 months and 
6 days. 

2 months 

2 months and 
I day. 

6 months. 

Did any crush- 
ing of bricl;s 

takeplace? and 
was this owing 

to inferior 
material or 

unequal 
pressure 7 

No 

NO 

NO 

-. 

No 

No 

No 

I 
Did any yield- 

ing of 

merits take 

pl"e 

NO. 

No. 

NO. 

- - .- 

No. 

No. 

No. 

- 

25 days 

Detail lowering 

Centres. 

Same as  a t  Liburheri. 

Earthen centres. 
Removed a month 

after keying. 

Ditto 

Ditto: clear of arches. 
3 rnontl~s and 26 days 

after keying. 

Ditto 
Ditto 2 months and 

10 days. 

Ditto 
Ditto 3 months and 

26 days. 

Ditto 

to back, nnd digging outwnrds (i.e., towards the haunches), and the other two excavating the piers 
under haunches, likewise working outwards. As the piers lessened the arc11 came down grdual ly ,  
crualiing the earth, and nettling equably to its bearings. 

Y 2 

I arch, parallel to curve, 
but scnrcely perceptible., 

No 

on either side 7' wide ; thus leaving 4 
set to work, two in the centre tunnel, 

Earth removed 
equably throughout. 

Thecentres (earthen) 
wercflrat perforated 
by three tunnels,one 
under crown 8' wide, 
nupporting the arch. 

No. 

No 

earthen piers 
standing back 

LOWERING ASD REJIOVAL OP 

Ultimate Sinking of each 
of three Arches. 

. ai 
2 5 .  2 

.18' . l a '  . l a '  .18' 

and a t  intervals of 7', by one 
Four gnnga of men were then 

28" 

.06" 

.03" 

... 

Pa'' 

---- 
.04" 

.05" 

... 

4'' 

... 

28" 

---- 

3" 

.03" 

----- 
.07/' 

---- 

... 

2#" 

.04" 

.05" 

... 

8'' 

... 

----- 
24" 

a'' 

---- 
... 

3" 

t" 

... 

2 i "  
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CONGTRUCTION.  PRECAUTION^^ 
PREPARAToRT TO 

t o  

T 
% 

-- 

c 
I- 

Mean 

Thickness 

of 

Joints, 

------ 
.1517" 

faces 
of arches. 

Work- 

manship 

equable 

through- 

out, or 

not. 

Of equal 
quality 

throughout 
rather 

better a t  

Voussoirs I Particular 
radiating ( 

from one Cen- care taken 
tree, or from c o r r c  in dressing 

i 
o 
c 
a 
r, 

- 

& 

- 

m d 

- 
4 
.l 

.;: 
- 

8,951.00 

9,803.38 

9,803038 

-- 

9.803.38 

8,950.92 

9,351.50 

9,355.50 

12,474.00 

Quantity of Materials in dry 
state expended, and 

Dimensions of Bricks. 

sponding to 
of 

curves 
of Intrados. 

From one 
centre. 

~~~~l 

Cubic Feet 

Muonry. 

13,373.00 

Bricks 

generally, 

or not. 

Great care 
taken. 

Ditto 

-- 

Ditto 

Inthat of Mr.ConductorGair. 
Keying as before. 

Ditto Ditto 

In tha t  of Mr. Conductor Gair 
and Keahuree Blisturee at 
intervals. Detail as before. 

Ditto  itt to 

Ditto dittoRamsookM.isturee 
ditto ditto. 

. 

In that of Colpral  R.r 
Detail aa before. 

Ditto Ditto 

Ditto Ditto 

3.100 
cub. ft. 

Keying performed; in whose 
presence? Were key brick8 
fitted into their places as 
tightly as possible by ordi- 
nary means 7 Any extra- 
ordinary means used ? and 
if SO, of what description 
were they ? 

In that of Lieut. Sllarpe, 
keyed as at  Belra 

d 

None 

d 

Q 
$ 

1,550 
cub. ft. 

Ditto 

- 

Ditto 

73,800 

12.4" x 6.3" 
X 2" 5-7th~. 

i5.000 

12" x 6" x 3" 

--- 
-58,000 

12" x 6" x 3" 
8,000 

12" X 6" X 2" 

88.600 

12" X 6" X 3" 

How far earth- 
in rear of abnt- 

merits completed at 
time were 

and W u  thin 
earth wid 

watered l 

To the level of top 
of skew backa or 
spring of extradoa 
or arch ; well nr- 
tered andrammed. 

Three feet nbove 
spring of arches, 
and ditto ditto. 

Earthwork corn- 
pleted to levelwith 
crown of arches, 
principally sand, 
well rammed and 
watered. 

Enrthwork Corn- 
pleted to level 
of cornice, Well 
rammed wid 
watered. 

To crowns of archa, 
ditto, ditto. 

To 6 feet above 
springing arcllt-d, 
ditto ditto. 

- 

Bricks, 

Number 

Dimensions. 

88,722 

12.2" x 6.12" 
x 2.9" 

3 
A 
- 

il 
E 
V1 

I 

EqunbIe 
throughout 

- 
Ditto 

76,985 

I Z ~ " X ~ ~ " X ~ P N  

79,580 

12.4" x 6.3" 
x 2" 5-7th~. 

Ditto 

Ditto 

But little 
care 

required. 

- 
Ditto 

8- 

Ditto 

Ditto To w i r i l y  of exD I 
dora, well rammd / 
and watered. 

Ditto ditto 

Ditto ditto 

3-16" to 
5-16" 

Ditto 

Ditto 

---.-- 

Ditto 

- 
Ditto 

2 
8 
-C 
- 

Ditto i Ditto Ditto 

! 

2,042 
cub. R. 

.- 

Ditto 

Ditto 

1-4" 

P 

1-8"t0 1-4" 

---- 

A t 

I-8"to3-8" 

Ditto ( Ditto Ditto I - I ' L  1.4" None 

1,021 
cub. ft. 

- 
1-4" 

1-4" 

------ 
1-8" to 
5-1 6" 

2,349 
cub. R. 

- 

2,930 
cub. f't. 

1,342 
cub. I't. 

2,684 
cub. ft. 

3,400 
cub. ft. 

- 

None 

- 

2,598 
cub. ft. 

3,087 
cub. ft. 

783 
cub. ft. 

None 

65,208 

2.64" x 6.22" 
x 12.52" 

None 

None 

- 

None 

~- 

None 

- . - 

79,885 

12)'' x 6 ) " ~  23" 

None 

-- 

1,299 
cub. ft. 

1,029 
cub. ft. 

--- 

None 

None 
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~ A ~ W R E S  

LoWEB~NO 

Any earth or 
superincum- 
be. weight 
on haunches 

::,"::! 
centres were 

struck ? 

None 

Ditto 

Ditto 

Ditto 

Ditto 

--- 

Ditto 

Ditto 

Ditto 

Ditto 

CENTREB. 

State of 

P$,":::: 
spandril 

walls a t  time 

~ f , ~ ~ ~ ' , i ~ ~  

Wing walls 
level with 

intrados of 
crown of 

arches. Span- 
drils, none. 

Wing walls 3" 
above spring 

of arches. 
Spandril walls 

not commenced. 

Wing walls to 
level of cornice, 
as well ae out- 

side wall of 
passage. 

No spandril 
walls. 

- 

Ditto 

Wing walls to 
level of crowns 

of arches. 
No spandrils, 

Wing wall8 
6 feet above 
springing of 

arches. 
No spandrils. 

Wing walls to 
spring of 
extradon. 

Ditto 

Ditto 

Did any crush- 
ing of bricke 

takeplace? and 
wan this owing 

to inferior 
material or 

unequal 
preaeure i~ 

Slightly a t  
crown of arch ; 

attributed 
to unequal 

settling. 

No 

No 

No 

No 

No 

No 

No 

No 

CENTRES, AND REBULTS. 

Did any cracks 
appear ? If so, what 

were their position 
and dimensions, and 
was their direction 
parallel or perpen- 
dicular to curve of 

arch 7 

Afew bricks were found 
cracked in the fnce of 
the haunch of the last 
arch some days subse- 
quent to final lowering 

of centres. 

No 

No 

No 

No 

No 

No 

No 

No 

- 

Did any pieid- 

ing abut- 

m"ts take 

. place? 

No. 

NO. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

After what 
imrval 
time sfter 

keying were 
centres &st 

lowered ? 

1 day 

2 months and 
6 days. 

15 days. 
Arches were 

clear of centre0 
in I0 days after. 

2 days. 
Arches clear 

in 15 days 
after. 

Immediately. 
Centres were 
clear in 26 

days. 

Clear in 
36 days after 

keying. 

1 month 

20 d a y  

2 months 

Detril of lowering 

Centres. 

See SIBDWNNA, p. 163 

In  the sRme manner 
as at  Sirdhanna, but 

slight variation in 
width of tunnels. 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Dltto 

LOWERING AND REMOVAL OP 

'ltimate Of eacl' 
three 

2 

.23' 

1)" 

14" 

14" 

1.y 

1.48" 

1'55" 

1 6" 

1.68" 

u 

.22' 

I b" 

lr 

~ p "  

--- 
I,~ 

1.5" 

1.5" 

1.5~" 

---- 
1.53" 

---- 
.23' 

---- 
1 

---- 
I)" 

---- 

I.~" 

---- 
1-65'' 

---- 
1.67" 

---- 
1.5" 

1.5" 

d 

.226' 

It" 

lq 

lr 

1.13" 

1'55" 

1.54" 

1 .64/' 

1.52" 
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CEIPTREB. 

State of 
progress of 

! 
walls a t  time 

O f c ~ ~ ~ s i ~ g  

Not 
commenced. 

Ditto 

Ditto 

Ditto 

Wing walls 
south of bridge 

to 5' abovc 
apring of arch. 

North wing 
walls not corn- 
menced, nor 

spandrils. 

Ditto 

- 
Measmt~s 
Lowunmc 

Any earth or 

~~~~~~~t 
on hauncha 

$hfr$r: 
centres were 

stmck ? 

None 

-- 

None 

None 

None 

Kl~c l~a  pukka 
masonry built 

in ovcr 
haunches to 
5 feet nbovc 

apring of arch. 

Ditto 

Did any yield- 

ing of abut- 

take 

Place ? 

-. 

- -- 

No. 

No. 

No. 

No. 

No. 

No. 

Did any crush- 
ing of bricka 

take place? and 
wae this owing 

to inferior 
material or 

unequal 
pressure 7 

No 

No 

No 

No 

No 

No 

CENTREB, AND REBULTB. 

Did any cracks 
appear ? If so, what 

were their position 
and dimeneions, and 
waa their direction 
parallel or perpen- 
dicular to curve of 

arch ? 

Slight cracks parallel to 
curve, about 2 feet from 

north face of arch, 
20 fcct long in left and 

centre arches, and 12 R 
in right arch. 

No 

-- 

No 

No 

Slightcracksappeared 
in haunches before 

keying, but none after. 

Ditto 

After what 

interval of 
time aRer 

keying were 
centres first 

lowered 7 

17 hours 

Ditto 

Ditto 

Ditto 

24 hours 

Ditto 

Of lowering 

Centres. 

Centre portion re- 
moved a t  flrst time of 
striking ; remaining 

portion several 
weeks nfter. 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

L~WEBING AND REMOV~I. OF 

'ltirnate Sinking each 

* 
e 

P; 

.17' 

.lo' 

.IS' 

.IS' 

------ 
. l i '  

.15' 

Arches. 

---- 

---- 

---- 

---- 
.17' 

---- 
.15' 

.02' 

---- 
.15' 

.02' 

,125' 

of three 

1 -. 

. E $ ~  U 

.17' 

-15' 

.05' 

.13' 

'02' 

----- 
'128' 

.1i' 

-13' 

.13' 

.14' 

.19' 

.13' 
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P ~ C A U T I O U ~ ~  

P~EPAFUTORT TO 

far earth- '' abub 
at 

time centres were 
and was thin eart%~,"l: and 

Abutmentu rested 
against natural aoil 

to 4 feet below spring 
of arch; remaining 
4 feet filled up, and 
well rammed and 

watered. 

Naturalsoiltospring 
of arch. 

Carriedupto~heigbt 
of 5 feet, and well 

rammed snd 
watered. 

Ditto Ditto 

Ditto Ditto 

Ditto Ditto 

To top of toking- 
path arches; well 

rammed and 
watered - 

Ditto Ditb 
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Total 

Cubic Fet 

Of 

Muonry. 

10,000 

10,000 

7,570 

Ditto 

Ditto 

Ditto 

63,961 

-- 

Ditto 

Vo~issoirs Work- Mean radiating 
& from onecen- care taken manship 
7 tre, or from in dressing Thicknees 

severd corre- 

Keying performed; in whose 
presence? Were ke bricks 
fitted into their pLces as 
tightly as possible by ordi- 
nary means ? Any extra- 
ordinary mean8 naed ? and 
if so, of what deacription 
were they? 

In that of the executive offl- 
cer. 

Keyed an before. 

In that of Mistree. Keyed 
as before. 

In  that of Lieut. Home. 
Keyed as before. 

Ditto Ditto 

- 

Ditto ~ i t t ~  

Ditto Ditto 

Ditto ~ i t t ~  

Ditto ~ i t t ~  

CON~TRUCTION. 

Quantity of Materials in dry 

w' 

g 
$ 

a 
8 

B 
- 

I 

J 
- 

4 

2 
B 
la 

- 
4 

s - 

rn 

0 

d 
- 

and 
Bricka. 

Bricks, 
Number 
Dimenaions. 

86,500 

12" x 6" x 3" 

87,525 
12" x 6" x 3" 

60,560 
12" x 6" x 3" 

Ditto 

Ditto 

Ditto 

51.lfi8 
12" X 6" X 3" 

52,434 
12" x 6" X 3" 

m 

of Intrados. 

From 
one centre 

one  centre 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

expended, 
of 

'$ 

None 

None 

None 

None 

None 

None 

None 

None 

4 
3,558 
cub. ft. 

3,114 
cub, ft. 

1,400 
mds. 

1,100 
mds. 

1,250 
mds. 

1,150 
mda. 

897 
mdn. 

967 
mds. 

, :. . . 
L.. 

state 
Dimensions 

ai 

None 

None 

None 

None 

None 

None 

None 

None 

or not. 

No 

No 

Yea 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

not. 

Yes 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Joint.. 

------ 
1-5" to 1-3" 

------ 
1-4" to 1-3" 

------ 
.018' 

------ 
.014' 

------ 
,016' 

------ 
Ditto 

------ 
.0125' 

------ 
.013' 
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Meneunss 
LoWEBINQ 

~ n y  earth or 

"b","n'~?&~; 
on haunches 

centres were 
struck 7 

Kuclla pukka 
masonry built 

in over 
haunches, to 
5 feet above 

spring of 
arch. 

No. 

Spandrils of 
arches fllled in 
to a height of 
2 feet with 

kucha pukka 
masonry. 

Ditto 

Ditto 

Ditto 

Earth from 
centres filled 
on haunches 

RS centre0 
were lowered. 

Ditto 

VOL. m. 

CENTREB. 

State of 
progress of 

walls a t  time 

Of,::zi;g 
Wings and 

spandrils not 
commenced. 

Not 
commenced 

Wing wnUs to 
5 feet above 

spring of arch. 
Spandrils not 
commenced. 

Ditto ditto on 
up-stream side 

on down- 
stream side to 

level of cornice. 
Spandrils not 
commenced. 

Same as at  
Mamun. 

Snme as at 
Uchuja. 

Wing walls to 
top of towing 

path arch. 

Ditto to spring 
of ditto ditto. 

Did any yield- 

ing Of abut- 

take 

place ? 

.- 

No. 

No. 

No. 

No. 

No. 

-. - 

No. 

No. 

No. 

z 

Did any crush- 
ing of b r~cks  

takeplace? and 
was this owing 

to inferior 
material or 

unequal 
pressure 

No 

No 

No 

No 

No 

No 

No 

No 

After what 

interval of 

time &er 

keying were 
centres flrst 

lowered 7 

24 hours 

Ditto 

2 days 

Ditto 

Ditto 

Ditto 

Next morning 

Ditto 

of lowering 

Centres. 

Centre portion 
removed at  flrst time 
of striking; remain- 
ing portion several 

weeks after. 

Ditto 

As at  Jutpoora 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

CENTBEE, AND REBULTB. 

Did any cracks 
appear? If so, what 

were their position 
and dimensions, and 
was their direction 
parallel or perpen- 
dicular to curve of 

arch ? 

Owing to work being 
carried on in  the rains, 
the work of two of the 
nrches had to be taken 
down, the cracks were 
so coneiderable prior to 

keying. None appeared 
after keying of arches. 

Same aa at  Pukhana 

Small cracks about a 
knife's edge in thickness 

usually appeared in 
third layer after arch 

had progressed 7 tt. from 
epringing; always per- 

pendicular to curve. 

Ditto 

Ditto 

Ditto 

No 

No 

LOWERING AND REMOVAL OF 

'ltimate Sinking Of each 

L 
c 

.12' 

I '  

.25' 

.I' 

.25' 

.1' 

'16' 

- 

'16' 

of three 

i 
+= 

.18' 

7 

.18' 

.I' 

---- 
.25' 

---- 
.I' 

.1G' 

- 
... 

Arches. 

m g S 2  
a u d m  
---- 

.15' 

---- 

2 '  

.18' 

---- 
.15' 

.25' 

.14' 

.25' 

- 

.ON' 

ti 

.15' 

16' 

.2' 

.116' 

.25' 

'113' 

'19' 

.08' 
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- 
P R E C A ~ ~ O ~ ~ ~ ~  

Mean 

Thickness 

of 

Joints. 

------ 
.013' 

------ 
.032' 

------ 
Ditto 

------ 
Ditto 

------ 
Ditto 

------ 
Ditto 

--,---- 

7-16" 

------ 
1-3" 

------ 
Right 
1-3" 

centre and 
left 
I -41, 

P ~ B P U T O B Y  TO 

far w-38 Wth- 
in rear of abut. 

completed at 
time Wen 

stmck~ ad was this ea*tzs: and 

To top of towing. 
path arches, well 

rammed and 
watered. 

Not commenced 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

L C V ~  withcmwn 
arch; not rammed 

Keying performed; in whose 
presence7 Were key bricks 
5tted into their places as 
t~ghtly ae possible by or&- 
nary means ? Any extra- 
ordinary means used ? and 
if so, of what description 
were they? 

In that of Lieut. Home. 
Keyed aa before. 

In that of Lieut. Merrick, 
Keyed aa before. 

As in the preceding bridge 

Ditto 

Ditto 

Ditto 

Keyed by Mistree, without 
any superintendence. Key 

bricks driven In by malleta. 

Under Lieut. Dumbleton, 
ditto ditto. 

Ditto 

CONET~UCTION. 

manship 

equable 
through- 
out, or 

not. 

Yes 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

hcenbennd 

tkzybz, 
lo rleht arch 
much anor 

l r w  half way 
np 0 k q .  

- 
Quantity of Materials in dry 

state expended, and 
Dimensions of Bricks. 

Particular 
cnre taken 
in dressing 

Bricks 
generally, 

or not. 

Yea 

Ditto 

When 
found 

requisite, 
Yes. 

Ditto 

Ditto 

Ditto 

No. 

No. 

No. 

. 
% 
2 
F7 
2 

$, 
- 
i 
3 
w 
6 
n 
- 

k 
B 

- 
i 

Q 

- 

j o 

4 
- 

w' 
3 
Y 
o 
a - 
U 
- 

iz 
E m 
- 

* 
d 
- 
. 

2 
n 
2 
- 
d 

nor watered* 

w 
Ditto. 

-< 

Ditto. 

Total 
Vouasoira 
radiating 

from one Cen- 
tre, or from 

sevenrl,corre- 
sponding to 

Cr,i:z:f 
of Intradoo. 

From one 
centre. 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

5 

Of 

Masonry. 

6,3963 

6,933 

8,223 

6,933 

Ditto 

8,223 

5,545'125 

5,068.125 

5,068.125 

6 
E 

1,046 
mds. 

1,476 
mds. 

1,532 
mds. 

1,491 
mds. 

1,256 
mds. 

1,666 
mds. 

2,650 
cub. R. 

2,060 
cub. R. 

2,050 
cub.R. 

0 

None 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

d 

$ 

None 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Bricks, 

Number and 
Dimensions. 

54.518 
12" x 6" x 3" 

44,000 
12" x 6" x 3" 

800 maunde 
kunkur. 

64,680 

1 2 " ~ 6 " ~ 3 "  

43,000 

Ditto 

43,000 

Ditto 
800 lnaunds 

kunku,!. 

59,600 
Ditto 

800 maundn 
kunkur. 

47,000 

11.6" x 5.8" 
x 24" 

12" X 6" X 3" 

43,700 

12" X 6" X 3" 

43,800 

12" X 6" X 3" 
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%ASURES 

LOIVEEIN~ 

Any eprth or 
suPerlncUm- 
bent weight 
on haunches 

~~~~~1~ 
centres were 

struck 7 

Earth from 
centres filled on 

haunches as 
centres were 

lowered. 

None 

No 

!No 

No 

No 

A henrtinp of 
mnaonry built up 
1 I%. abovc rprlng- 
I ~ K  of cxtrados, 
nnd earth Blled 

over lhia to crown 
of arches. 

Ditto 

Ditto 

CENTRES. 

state of 
progress of 

walls a t  time 

Ofc,:g$g 

Wing walls to 
spring of 

towing path 
arch. 

Not 
commenced. 

Ditto 

Ditto 

Ditto 

Ditto 

... ... 

... ... 

... ... 

Did any yield- 

ing of abut- 

take 

place 

No. 

NO. 

No. 

No. 

No. 

No. 

No. 

NO. 

No. 

z a 

CENTRES, ASD RESULTS. 

Did any crack0 
appear 7 If so, what 

werc their position 
nnd dimensions, and 
was their direction 
parallel or perpen- 
dicular to curve of 

arch ? 

No 

No 

No 

No 

No 

No 

Slight cracks from 6th 
to 10t!l course up froni 
springing ; ditto, ditto, 
24th to 26th courses up, 
where slightest tendency 

to open is traceable. 

Separation discernible 
here nlso, but can 

hardly be called cracks. 

More decided here, but 
still very slight, and in 
some parts not trace- 

able. 

After what 

interval of 

time &er 

keying were 

centres first 
lowered 7 

Next morning. 

11 hours 

Right arch, 
38 hours. 

Centre, 14 do. 
Left, 22 do. 

I7 hours 

14 hours 

Ditto 

3 daya 

Ditto 

Ditto 

Did any crush- 
ing of bricks 

take place7 and 
was this owing 

to inferior 
material or 

unequal 
pressure 7 

No 

No 

No 

No 

No 

No 

No 

No 

NO 

lowering 

Centres. 

As at Jutpoora 

Peels brick arch 
removed on each side, 
and a hole dug through 

the centre of earth 
centreings. 

As in the preceding. 

Ditto 

Ditto 

Ditto 

Centres being of earth 
were dug out ; this 

operation laeted 
4 days. 

Ditto 

Ditto 

LOWERING  AN^ Rerovf i  os 

Sinking each 
of three Arches. 

1 
E 

.16' 

'2' 

1' 

-35' 

. a n  

-3' 

4 

.05' 

'2' 

.1' 

.25' 

.a' 

---- 

-25' 

---- 
. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

---- 
.15' 

---- 
.2' 

---- 
.2' 

---- 
'2' 

---- 
'3' 

-3' 

.l2' 

a 2' 

.133' 

.2166' 

.31 

-283.9' 

$' 
a 

2 p a 2 2 .f 
, +r g 

---- 

Ditto 
t" 

Ditto 
9" 
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CONSTRUCTION. 

ao 
2 

- 
P n ~ c ~ r n ~ o n ~ ~  

~REPABAToBY 

far w" earth. 
in Iesr of abut- 

completed at 
time centR8 were 

and WBS thin 

a r t l ~ $ ~ ~ ~ ~ u d  

Earth level with 
crown of archen, 
but not rammed 
nor watered 

Ditto. 

None 

Eartb level with 
crown of srches, 
not rammed nor 
watered. 

None 

Ditto 

Voussoira 
radiating 

from o n e a n -  
tre, or from 

- 

i 

4,542.12 31,032 

i 
6 

SP 

Ditto Ditto 

P1 

Particular 

care taken 

';; 

a 
& 

cub. ft. 

$ 1  

Ditto 

Work- 
manship 

in dressing 

Bricks 

g e n e d y ,  
or no t  

Mean 

Thickness 

sponding to 
Centres of 

of Intrados. 

12" X 6" X 24" 

equable 

through- 
ont, or 

not. 

of 

Johts. 

E 
P1 

Ditto 

Riglit 
3-10'' 

centre and 
left 4-10" 

Quantity of Slaterials in dry 
state expended, and 

Dimensions of Bricks. 

From one 
centre. 

Ditto 

Total 

CubicFeet 

Keying performed; in whose 
presence? Were key bricks 
fltted into their places as 

5,545.125 

5,092-03 

5,068.125 

5,375. I 0  

-- 

4,245.75 

Masonv. 

Bricks, 
Number and 

Dimensions. 
1 
;1 

---- 

46,000 

12" x 6" x 3" 
12" X 6" X 24" 

39,060 

12" x 6" X 2%" 

44,000 

12" x 6" x 26" 

43,818 

12" x 6" x 2 t "  

33,936 

12" X 6" X 24" 

o 
D a 
2 
; 
- 

d 
II 

a 
h 

- 

ii 
E 
h 

- 

3 
5 
- 

No. 

Ditto 

Under the eye of Lieut. Dum- 
bleton. Key bricks as 
before. 

In presence ofpetumber Sing, 
Sub-Assist. Civil Engineer, 
blocks of kunkur carefully 
dressed and 8" thick, being 
driven in with blocks of 
stone. Three arches keyed 
simultaneonely. 

Under the eyeof Lieut. Dum- 
bleton. Key bricks driven 
in with mallets. 

Same as at  Jurrowlee 

Ditto 

tightly as possible by or&- 
nary means ? Any extra- 
ordinary means used ? nnd 
if so, of whnt dewription 
were they? 

5,545.145 

d 

f 
$ 

2,350 
cub. ft. 

Not quite Two arches in presence of 
Ex. Engineer and Lieut. 
Dumbleton, the third in 
presence of the latter. Key 
bricks ap before. 

None None 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

1,368 

44,000 

12"xB"x3"  
with some few 
12" x 6" x 21" 

Dreseed 
but not 

radiated. 

Ditto 

Ditto 

Ditto 

Ditto 

... ... 

Tolerably 
so. 

Yes. 

Tolerably 
no. 

Yes 

--- 
Ditto 

1-3" 

------ 
1-8" 

----- 
1-4" 

---.----- 

1-8" 

2,000 
cub. ft. 

1,580 
cub. ft. 

2,250 
cub. ft. 

1,580 
cub. R 

Ditto 1,336 
/cub. R 

... 

... 

... 

... 

I--- 

... 

... 

... 

... 

... ... 
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LOWER IN^ AND REMOVAL OF CENTRES, AND RESULTS. MEASURES 
LOWERING 

~ n y  earth or 
suPerlncum- 
bent weight 
on haunch. 

arches 
when the 

centres were 
struck 7 

A hearthg of 
nlnsonry built 
above top of 

skewbxck, and 
enrth fllled over 
this to crown 

of nrches. 

As in the fore- 
going bridge. 

None 

An at Keylum- 
poor. but no 
earth over. 

None 

Ditto 

Ditto 

, 
CE-WEER. 

State of 
progress of 

:~~~~~ 
walls at time 

OfCi:Esi;g 

... ... 

... ... 

Wing walls 
built. 

... ... 

Wing walls 
built. 

Ditto partly 
built. 

- 

Ditto 

Did any crush- 
ing of bricks 

takeplace? and 
was this owing 

to inferior 
material or 

unequal 
preasure 7 

No 

No 

No 

No 

Did any cracks 
appear ? If so. what 

were their position 
and dimensions, and 
was their direction 
parallel or perpen- 
dicular to curve of 

arch ? 

None traceable in any 
joints, though there 

were in the haunches, 
prior to striking, cracks 
In the supcrincumbent 

masonry. 

Slight separations 
visible at  skewback, 

hut a t  no other places. 

No 

Separations at  each 
skewback ; at  left end 

of left arch being consi- 
derable, joint beinp 

thick; other separations 
very slight. 

After what 
interval of 

time after 

keying were 

centres first 
lowered 7 

3 days 

Ditto 

Ditto 

Ditto 

Did any siel,l- 

ing of abut- 

place ? 

-. 

No. 

- - . -- - - .. 

So.  

-. -- - 

No. 

X ~ I .  

... ... 

... ... 

... ... 

lowering 

Centres. 

Centres being of earth 
were dug out; this 

operation lasted 
4 days. 

As in the foregoing 
bridge. 

Ditto 

Ditto 

A slight separation at  N o. 
one end of springing of 
right arch, and one in 

the same neAr the 
crown. 

....... 

A ditto, but distinct No. 
crack perceptible a t  

Ditto 

Ditto 

Ditto 

'Itimate Sinking Or each 
of three Arches. 

-, 

-. 

SO. 

springing on right side 
of centre arch ; very 

slight hair cracks might 
perl~aps be perceived in 

all the haunches, hut 
they were doubtful. 

Very slight hair crack8 
perceptible for a time in 
all the haunches ; most 
marked one in right side 
of right arcll-a sheet 
of paper might have 

been put in this, but no 
more. 

.03' 

.025' No 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

----P 

. . . . . . . . .  

.00' 

.01' 

---- 

---- 

--- 

---- 

. - R 
2 &e e d E 
5 6 
3 .z 

B 

Ilitto 
1" 

Ditto 

Ditto 

---- 
.015' 

---- 
.03' 

Ditto 

-015' 

.21' 
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- 
P R E C A U T ~ O N ~ ~  

PRBPARAToBY TO 

How far wan earth- 
in of abut 

c'Jm~l~kd at 
time were 

and Wu this 

ea*Ez,"t: and 

None 

Ditto 

Ditto 

Not stated 

Ditto 

Ditto 

Ditto 

-- 
Ditto 

- 
Ditto 

CONSTRUCTION. 

M 

7 

j 

Voussoirs 
radiating 

from oneCen- 
tre, or from 

severa1,corre- 
sponding to 

C ~ ~ ~ ~ ~ ~ f  

Keying performed; in whose 
presence? Were key bricks 
fitted into their places as 
tightly as possible by ordi- 
nary means ? Any extra- 
ordinary means used ? and 
if so, of what deecription 
were they? 

Same na st Jurrowlee 

Ditto 

In presence of Ex. Engineer 
nnd Assietant Overseer. 
Keyed ae before. 

In presence of Assistant 
Overseer. 

Key bricks driven in as before. 

Ditto Ditto 

Ditto Ditto 

Ditto Ditto 

Ditto Ditto 

Ditto Ditto 

- 

-1 

CI 

8 
- 

a' 
- 

- 
< 
C 

9 
- 

F' 
Y 

i2 
- 

& a 
- 

w 
1 
0 s - 
o 

! 
h - 
d 
a 
8 
Y 
-- 

i 
i 
C 

Mean 

Thickness 

of 

Johte, 

Particalar 
m e  taken 
. 
In heresah 

Bricke 

generally, 

Work- 
manship 

througli- 

out, 0. 

Total 

CubicBeet 

Of 

Quantity of Materials in dry 
state expended, and 

Dimensions of Bricks. 

Masonry. 

4,151.4 

4,035.37 

4,404.15 

3,976 

4,0163 

3,8684 

3,538.3 

3,605 

4,791.85 

d Bricks, 

~ ~ m b e r  and 
Dimensions. 

32,59a 

12'' x 6" x a'' 

32,000 

12" X 6" x 28" 

37,152 

12" x 6" x 2H" 

3,876 cub. feet 
stone. 

30,960 

12" x 6" x 28'' 
85 cub. feet 

stone. 

30,004 

12" X 6" X 25" 

30,600 

12" X 6" X 2 r  

7,308 

4 j of lntradoe. 

From 
one centre 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

or not, 

Dressed, 
but not 
radiated. 

Ditto 

Ditto 

Yes 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

not. 

Yea 

Ditto 

Ditto 

Ditto 

Finer in 
the h c e  ; 
otherwise 

yes. 

Yea 

Ditto 

Ditto 

--- 
Ditto 

cub. ft. 12" x 6" x 25" 

40,368 
9" x 41" X 2t" 

-- 
1-3" 40,128 

b. ft. 12" X 6" X 24" 
2,297 cub. feet 

stone. 

1-8" 

------ 
Ditto 

------ 
1-4" 

------ 
1-4" 

------ 
1-6" 

------ 
1-4'' 

------ 
Ditto 

------ 
Ditto 

1,320 
cub. ft. 

1,280 
cub. ft. 

1.566 
cub. ft. 

1,425 
cub. ft. 

1.675 
cub. ft. 

1,175 
cub. ft. 

1,700 
cub. i t .  

33 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
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Did any cracks 
appear ? If so, what 

were their position 
and dimensions, and 
was their direction 
parallel or perpen- 
dicular to curve of 

arch ? 

- - 

of lowering 

Ultimate Sinking of each 

of three Arches. 

After what 

interval of 

time after 

keying were 
centres first 

lowered ? 

I 
Did any cruelk- 
ing of bricks 

take place? and 
was this owing 

to inferior 
material or 

unequal 
pressure 

Any earth or 
supenncum- 
bent weight 
on haunches 

of arches 
when the 

ccotres were 
struck ? 

Did any yield- 

ing of abut- 

take 

place ' 

State of 
progress of 
wing and 
spandril 

walls a t  time 
of lowering 

centres ? 

None Wing walls 
4' high. 

Ditto Ditto No separations trace- 
able in haunches, but 
slight cracks through 
parapets found above 

all the haunches. 

No. 

None Wing walls 
built. 

No Ditto 

Ditto Only a portion 
of wing wdls 

built. 

Ditto Part in length 
of wing walls 

built to 
springing of 

passage arches 

12 hours. Small crncks percepti- 
ble in haunches 2 and 3 
feet above the spring- 

I No I 
ing; in the arches there are very minute ones ; they 
extend up the face walls and parapets, where they are 
broad enough to insert a trowel. 

Ditto Small cracks in 
hauncl~es-in joints of 
masonry at  tirst per- 

ceptible--do not appear 
in face walls and 

parapets. 

No. 

Immediately As before, but extend 
to face walls and 

parapeta, where they 
are broad enough to 

admit a trowel. 
- ~ 

Ditto 

Ditto Ditto No. 

Ditto Minute separations in 
joints of all the 

hauuches which have 
occasioned crncks in 

parapets. 

No. 

Ditto Minute separations, a t  
first visible, but closed 
with superincumbent 

weight. 

No. 
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P=CAUTIONU~ 
P ~ p d l u T o ~ ~  TO - -- 

M 

2 
2 

a 
- 

p: 
- 

o 
0 
0 
B 
m 
- 

4 
E 

I 

h 

& 
- 

FP 
- 

1; 
0 

3 
V1 

i g 
2 
t4 
- 

e; 

- 

E 
n - 
1 
1 
F 

CONBTRUCTION. 

Voussoira 
radiating 

from one Cen- 
tre. or from 

reveral,corre- 
uponding to 

c f  
of Intrados. 

From one 
centre. 

Particular 
care taken 
in 

Bricks 

g e n e  
or not. 

Yes 

Work- 
manahip 

equable 
through- 

out, or 
not. 

Y cs 

Me, 

4,082.62 

4,010.9 

4,338.3 

3,772 

3,772 

3,5961 

3,2913 

3,68 1 

33,856 

12" x 6" x 2 r  

37,500 

12" x 6" x 2%'' 

12,807 
12" X 6" X 2 *  

27,486 
12" X 6" X 2 r  

13,989 
12" x 6" x 28" 

17,356 
12" x 6" X 2f" 

27,786 

1 2" x 6" x 28" 

27,653 
12" X 6" X 21" 

4,789 
9" x 41" x 2t"  

26,030 

12" X 6" X 29" 

' 26,660 

12" X 6" x :2&" 

Ditto 

Ditto 

Ditto 

Same aa 
before. 

Ditto 

Ditto 

Ditto 

Ditto 

Quantity of Materials in dry 

Thickness 

of 

Joint.. 

------ 
1-6" 

In  presence of Executive 
Engineer. 

Key bricka driven in as before. 

In  presence of Assistant 
Overseer. 

Key bricke driven in ae before. 

Ditto Ditto 

Same as last. 

Ditto Ditto 

Ditto Ditto 

In preaence of Lieut. Lamb, 
as before. 

Ditto Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Dltto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Dltto 

- 
Dltto 

state expended, and 
Dimensions of Bricks. 

Ditto 

Ditto 

Ditto 

Finer in 
the face; 
othernine 

ye#. 

Ditto 

Ditto 

Ditto 

Ditto 

T~~~~ 

Cubic Feet 

Maaq. 

3,947.85 1,830 
cub. fi. 

1-8" 

------ 
Ditto 

------ 
Ditto 

------ 
1-6". 

------ 
1-8" 

------ 
1-8' 

------ 
1-4" 

------ 
1-5" 

d 

2 
... 

4 

... 

Keying performed; in whose 
presence? Were key bricks How far earth- 

Bricks, 

Nunberand 
Dimeneions. 

34,100 

12'' X 6" X 2)" 

fitted into their places 
tightly as possible by ordi- 
naty means ? Any extra- 
ordinary means used ? and 
if ao, of what description 
were they? 

In  presence of Assistant 
Overseer. 

Key bricks driven in as before. 

1,300 
cub. ft. 

1,824 
cub. h. 

1,896 
cub. It. 

1,422 
cub. ft. 

1,390 
cub. it 

1,444 
cub. ft. 

1,300 
cub. ft. 

1,200 
cub. ft. 

in of abut- 
ments completed at 

centres were 
struck, and Wfin tlli0 
earth rammed and 

watered l 

Not etated 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
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Did any cracks 
appear ? If so, what 

were their position 
and dimensions, and 
was their direction 
parallel or perpen- 
dicular to curve of 

arch ? 

Did any cnlnh- Did any yield- 
ine of bricks 

Any earth or 
superincum- 
bent weight 
on haunches 

of nrches 
wheo the 

centres were 
struck ? 

Ultinlate Sinking of ench 

of three Arches. 
State of 

progress of 

~ p " . " O ~ ~ ~  
wnlls at time 

O f c ~ ~ ~ / ~ g  

takg place? and 

After what 
interval of 

time after 
keying were 

centres flrst 

lowered ? 

Detail of lowering 

Centres. 

pressure 1 place ? I I 
Wing walls 

built. 
Immediately 

Ditto to 
springing of 

passage archer 

Ditto 3 daya 

Ditto 

'03' 

Ditto 

Ditto 

Ditto 6 days 

Ditto rapidly 

Ditto 

.03' 

Ditto 24 feet 
above ditto f o ~  
a portion of 
their length. 

- - 

36 hours 

-02' 

---- 
1 I 

Not accurately 
~scert~rined. 

Ditto 

4" 

.04' .06' 

Ditto 

.026' 

Not ascertained. 

1 I ----- 
Ditto 

Ditto 

Ditto, but not closed .04' 

I ~ o t  ascertained. 1 A slieht crack in one I None I N n n ~ .  

Minute separations, a t  
flrst visible, but closed 
with superincumbent 

weight. 

A very slight one across 
arc11 nt each hauncl~ in 
joints, wide enough to 

admit a call.  

---- 
.04' 

haunch of right arch ; 
Not perceptible with line ditto each ditto left 

and rule. ditto : and throueh 

KO 

-- 

No 

joints 3 feet abovcthe I ( I 1 I upring. 

No 

No. 

No. 

No 

24 hours 

No. 

No. 

Ditto 

- 
Ditto 

- 

Ditto 

- 

Ditto 

- 
Ditto 

Wing walls 
not built. 

Ditto 1 Ditto Ditto. 

-- 
Ditto 

Ditto 

\ 

One crack just percep- 
tible 2 feet nbovc spring 
at  abutment end, extend 

ing half way ncross 
arch. 

Wing wnlls to 
24 feet ahovo 
springing of 

pnssnge nrchea 
for n portion a 

their length. 

Ditto 

Ditto Ditto Ditto 

- 

Ditto 

- 
Ditto 

Ditto Ditto. 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Slight aepnrntions in 
faces and ext,rados of 

arches in encl~ hnuncl~, 
21 to 29 feet from 

spring. 

Ditto 

-. 

Ditto 

Ditto. 

Ditto 

Ditto 

- 

Ditto 

IIair cracka in all 
hnunclies perpendicular 

to face ; ma~imum 
depth 11" from extradoa 

Ditto, 13" ditto Ditto Wing walls 
not built. 

Ditto Ditto Ditto. 

VOL. 111. 
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- 
P ~ c ~ m l o t i ~ ~  

P R E P U T O B Y  T~ 

far wu Mh- 
in rear of nbnt- 

menta completed at 
time eentrea were 

Bhckl and thla eartb,',"tst nod 

Not stated. 

Ditto Di~to 

Ditto Ditto 

Ditto Ditto 

Ditto ditto 

- 
- 
/' 
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CONBTRUCTION. 

- 

d 
a 
.-, 
6 
$, 
- 

d 
a 

9 
r 

G - 

2 
3 
f 
- 

1 

S 

- 

d 

: 
a 
n 

2 

S 
*: 
x 
m 

Q 
- 

= 
4 m 
- 

0 
U 
-- 

4 
9 

Work- 

manship 

through- 

out, or 

not. 

Finer in 
the face; 
otherwise 

Ye=. 

Ditto 

Ditto 

Ditto 

Vousaoira 
radiating 

&om oneceo- 
tre, or from 

severa1,corrc- 
sponding to 
Centres of 

Curves 
of Intrados. 

Snme as 
before. 

Ditto 

Ditto 

Ditto 

Mean 

Thickness 

of 

------ 
1-5" 

------ 
1 -  

------ 
2-9" 

------ 
2-9" 

Particular 

care taken 
in dressing 

Bricks 
generally, 

Or 

Yes 

Ditto 

Ditto 

Ditto 

Quantity of Materials in dry 
state expended, and 

Dimensions of Bricks. 
Total 

Cubic 

2,759 

2,9294 

2,759 

2,832 

;j 

1,100 
cub. ft. 

1,100 
cub. ft. 

1,000 
cub. ft. 

1,150 
cub. ft. 

Keying performed; in whose 
presence? Were key bricks 
fitted into their places as 
tightly as possible by or&- 
nary means 7 Any extra- 
ordinary means used ? and 
if so, of what description 
were they 7 

In presence of Lieut. Lamb, 
aa before. 

Ditto Ditto 

In  presence of Aesistant 
Overreer, an before 

Ditto Ditto 

2,730 17,480 
12" x 6" x 3" 

Ditto Ditto Ditto 

f 

2 

... 

... 

... 

... 

1 

Ditto 

----- 

d 

... 

... 

... 

... 

Bricks, 

Number and 

Dimensions. 

20,560 

12" X 6" X 2Q" 

23,900 

12" X 6" X 26" 

21,800 

12" X 6" X 26" 

22,360 
12" X 6" X 2 r  

lo" x 5" x 2f" 

- 

Ditto 

I 

I 
I 

880 
cub. ft. 

- , - -  

-- 

220 
cub. ft. 
Buzree. 

-- - 
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P R E O A U T I O ~ ~ Y  
PREPABATORY TO 

=OW far mth- 
in ab11t- 

at 
time centres were 

and 

eUth_$di: 

Not stated. 

- 

~ o t  ntated. 

CON~TRUCTION. 

c; M 

8, 
2 
- 

d 
3 

J 
z 

Vou8s?irs 
radint~ng 

from one Cen- 
t", or from 
sevcrd,corre- 
8pouding to 

c ~ ~ ~ ~ ~ f  
of Intrados. 

Work- 
manship 

equable 
through- 

out, or 
not. 

Particular 
care taken 
. 
In dressing 

Bricks 

genedly, 
or not. 

Thickness 

of 

Johts. 

------ 

A 
2 - 

o 

3 
3 m 
- 

I 
3 - 

d 
8 
- 
i 
B 
7, s 
2 

C 
5 
M 
- 

"g 
E 
I a - 

2,008 

-- 

-- 

2,008 

Quantity of Materials in dry 
state expended, and 

Dimensions of Bricks. 

In presence of Sub-Assistnnt 
Civil Engineer Madhoram. 
An before. 

As at Barapoor 

Totd 

Cubic Feet 

of 

Masonry. 

"s 
M 

m 

! 
2 
E 
h 

From one 
centre. 

Keying performed; in whose 
presence? Were key bricks 
fltted into their places as 
tightly IM possible by ordi- 
nary means 7 Any extra- 
ordinary means used 7 and 
if 80, of what descriptioo 
were they? 

Bricks, 
Number and 

Dimensions. 

ai a a 

No 

cenbe. 

6 

-$ 
3 

From one 

d 

Yea 

---- 

------ 

,:No 

------ 
5-16" 

------ 

------ 

------ 

cub. ft. 
Yea 

12" X 6" X 24" 

600 
cub. it. 

5-16" 

... 

600 

... 14,056 
12" x 6" x 2&" 

... 14,060 
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MEAEUREB 
LOWERING 

Any earth or 

~ ~ ~ ~ ~ ? ' ~ ~  
on h a u n c h  

$h:$i: 
centres were 

struck ? 

None 

No 

LOWERINO AND REMOVAL OF CENTREB, AND REIULTB. 
CENTREI. 

State of 
progress of 

:%::: 
walls a t  time 

Ofcd",~dyg 

Wing walla 
built. 

- 

As at  Barapoor. 

Did any crl~sh- 
ing of bricks 

take place? sod 
wan this owing 

to inferior 

Did any cracks 
appear ? If so, what 

were their position 
and dimensions and 
was their direction 

Did crush- 

ing of abut- 

Sinking Of each 
of three Arches. 

After what 

interval of 

time after 
take 

place ? 

- 

No. 

Dd.il 

keying were 

centres first 
lowered 7 

-- 

Immediately 

-- 

-- 

Centres. 

Completed in a few 
day@. 

- 

parallel or perpen- material or 

-- 

Immediately 

W u  
------ 

- 

.O9' 

- 

Completed in a few 
clays. 

-- 

0.11' 

... 

--- 

- 

- 

---- 
... 

---- 

- 
.05' 

---- 

---- 

- 

- - 

0.08' 

---- 

- 
.07' 

- 

- - 

- - - 

.095' 

arch 7 

No 

- - 

pressure 7 

No 

No 

-- 

- 

No No. 

- .- 



THE GANGES CANAL. 



THE GANGES CANAL. 

which fall into the handd of Mernbera of l e  Irrigation Departmsnt, North- Weetern Provincer, may b e f l e d  in hereafter. 
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Me~sunES 
LO~VERINO 

Ally earth or 

on haunches 

:hfrtht," 
centres were 

struck 7 

- 

No 

Ko 

No 

No 

No 

---- 

No 

--- 

No 

VOL. 111. 

CENTREB. 

State of 
progrcss of ~~~~~~ 

~valls a t  lime 

OfolzZi;g 

As at  Barapoor 

Down stream 
wing walls to 
level of spring 
line; up ditto 
only 2 or 3 fect 
from pnssage- 

wall. No 
spandrils built. 
-- 

Ditto 

- 

Ditto 

... ... 

... ... 

... ... 

After what 

interval of 

time after 

keying were 

centres first 
lowered ? 

As a t  Barapoor 

Immediately 

Ditto 

Ditto 

12 hours 

-- 
Two arches 12 

hours after 
keying, and one 

immediately. 

12 hour8 

CENTREB, A N D  REBULTB. 

Did any cracka 
appear ? If ao, what 

were their position 
and dimensions, and 
was their direction 
parallel or perpen- 
dicular to curve of 

arch ? 

No 

In right and centre 
arches 2 or 3 crow's feet 
cracks, 2' long, perpen- 
dicular to curve, and 

3 or 4 feet from crown 
of arch. 

No cracks 

Ditto 

Ditto 

LO&RINO 

Of lowering 

Centres. 

As at  Barapoor 

First cut 6' wide 
tl~rough centre; then 
enrth removed under 

hauncl~es. 

Ditto 

Ditto 

Ditto 12 feet ditto 

An a t  Lodepoor 

Ditto 

Did any crun11- 
ing of bricks 

take place? and 
was this owing 

to~~~;k~; 
unequal 

preasure 7 

No 

No 

No 

No 

-- 

No 

Did any ,,it.,d- 

ing of abut- 

ments 
place ? 

No. 

No. 

No. 

No. 

No. 

AND REMOVAL OF 

U1timnte Sinking Of each 
of three Arches. 

D B 

G 

ij! 

.06' 

- 

.03' 

- 

'03' 

-- 

1 
u 

About 

-06' 

- 

Rigid 

--- 
.04' 

---- 
f" 

---- 

---- 
.Of '  

..... 

Rigid 

.06' 

-063' 

-~ 

Rigid 

.- 

.043' 

- 

.043' 

- 
2" 

.04' 

. . . . . . . . .  

.06' 

---- 

-- 
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THE GANGES CANAL. 

A P P E N D I X  J, . 

TADLE eshibiting certain Statistics connected with 
........ 

1. 2. 3. 4. 5. 6. . . .  
Arches. Measure- Materials Expended. . .  

Distance 

of the Work % 
Bricks. 

Name of Work. 
from the 

Head works a t  byapoor, conaist- 
iog of- 

Dam on the supply branch of 
the Ganges river... ... 

Revetment connecting the 
dam with the regulating 
bridge . . . . . . . . .  

. . . . . .  Ghats, bytuks. kc .  
Mynpoor inlet . . . . . .  

, road bridge ... 
,, regulating bridge 

1st class choki 
~ o u n d a  &ni wa la  inlet . . . . . .  

Kuakhul inlet and outlet ... 

... ,, mills ... 
, bridge and ghsl'a ... 

Jowdapoor inlet . . . . . .  

.Jowalap~lrbridge, "Dnlhousie 
ghats" and navigable canal 
head. 

Banipoor 1st clans choki ... 
Ranipmr super-paasage and 

works, viz. :- 
No. 1 fnll on mnin canal 

anperstructure to form 
super-pessage over fall, 
and No. 1 lock, to paas 
navigable mnal irrigation 
channel with entrimce and 
exit works. 

Bahadoorsbad  tore-room No. 1 

mills . . . . . .  ... 1st C ~ M S  cllolri 

blileg. Furlr. Yda. .Feet. i I I  
Above regulator 

Ditto 
Ditto 
Ditto 
Ditto 

1 
1 
10 

3 

3 

8 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

( 

. . . . . . . . .  

1 

73 
39 

213 

. . . . . . . . . . . .  
4 

2 

~eet.!Feet. 

......... 
20 
20 
20 

55 

55 

25 

1 1 0 4  

2 

Feet. 

yi 
1 4  
1 k  

3 

3 

3 

3 

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  
4 
4 
4 

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

12 

. . . . . . . . . . . . . . . . . .  

12 

. . . . . . . . . . . . . . .  

4 
1 1 9 4 3  

. . . . . . . . . . . . . . ,  

... 

... 

2 

1 

commenced. 
1 2 

Not yet commenced. 

i"" ""' 
> 520,101 

23 
... 

1 

378 

18 

18 

200 

3 

5 

5 

Only 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

24,694 

43,675 

1,21,683 

48,929 

1,78,961 

16,917 

16,36,252 

3,968 

11,748 

5,35,744 

... 

... 

2,15,829 

... 

49,873 

... 

lvboO 

36,300 

1,19,330 

3,64,821 

62,050 

81,790 

3,20,877 

1,49,950 

7,34,519 

1,46,990 

62,13,753 

3,125 

. 6 ( 7 ( 63 

4 

... 

... 

194 

92 

216 

2,700 

... 

... 

... 

... 

... 

"' 

... 
just ' 
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1. 3. 
Arches. 

2. 

Distance 

Name of Work. 

- 

Hahadoornbad fall No. 2 ... 

,, lock No. 2 ... 

,, store-room No. 2 
,, fall No. 3 ... 

,, lockNo.3 ... 
Sulempoor inlet . . . . . . . . .  

Puttri, 1st class clloki . . . . . .  
Puttri super-passage nnd works, 

viz. :- 
No. 4 !All on main a n a l  ; No. 

4 lock on navigable canal ; 
superstructure to form 
super-pnssage over fnll nnd 
lock, with entrance works. 

Badahnhpoor inlct . . . . . .  

Dhanouri, 1st  class choki ... 
Rutmoo works, consisting of- 

Roadway bridge . . . . . .  
Inlet and outlet dam. ... 
Regulating bridge with rcvet- 

lnenta connected the whole 
together. 

Peeran KuUeeur bridge ... 
Solani aqueducts works, conriot- 

ing of- 
Maliewur bridge . . . . . .  . . . . . .  Aqueduct proper 
Roorkeebridge . . . . . .  
Earthen aqneduct with ma- 

sonry reretted aides con- 
necting the whole of the 
above aorka together; above 
the l\laliewur bridgr an 
ogee and cat110 ghats with 
escapes ; below the Roorkee 
bridge them nre aimilar ogee 
and cattle ghats, with a re- 
vetment protecting tlie right 
bank on the whole length of 
the Roorkee curve. 

Roorkee workshops 

4 

-- 2% ment. 
d B n 

e n  - Bricks. 

from tlie Content 

5. 
- Mensure- 

6. . .  
Materiale Expended. , , 

hlgapoor 

Miles. 
6 

6 

7 

7 
8 

9 

9 

11 

12 

12 
I 2  
13 

14 

15 
18 
18 

Furls. 
7 

7 

3 

3 
1 

4 

5 

6 

6 

6 
7 ... 

2 

7 ... 
5 

negnlator. 

Yds. 
163 

163 

182 

182 
163 

161 

210 

71 

6 

73 
ZJ 

109 

133 

150 
131 
169 

8 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  
8 

9 

3 

3 
1.5 
3 

Feet. 
5 . 5  

. . . . . . . . . . . . . . .  

5 . 5  

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  
4 

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . .  

. . . . . . . . . . . . . . .  

7.37  

12 
8 

1 2  

Feet. 
2 

2 

1 

1 
2 

... 

1 

I 
1 

2 

... 
2 
1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Feet. 
25 

25 

25 

. . . . . . . . . . . . . . .  

55 

55 
50 
55 

Feet. 
2 

2 

3 

3 

3 
5 
3 

28 

18 

300 

} 

18 

!.a 
1 8 1  

Cubic Feet. 
4,24,949 

83,396 

3,857 
4,28,291 

81,065 
35,253 

14,133 

22,43,591 

23,763 

10,190 

1 4 , 6 4 6  

1,45,214 

1,07,54,218 

6,71,329 
not 

complete. 

... 

... 

... ... 

... ... 

... 

... 

... 

... 

... 

... 

15,080 

... 

9,23,500 

7,11,043 

27,596 
14,31,220 

2,89,100 
1,09,413 

1,27,608 

94,11,011 

75,974 

1,01,400 

1,21,34,613 

7,56,800 

8,47,64,338 

31,329057 

7,28,900 

... 

... 

... 

27,000 ... 

... 

... 

... 

... 

... 

... 

38,87,809 

... 

... 

... 

... ... 

... ... 

... 
3,6144 

... 

... 

8t13*852 

2,85tog0 

7*640150 

40,300 
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. . . . .  6. 
Materials Expended. . . . .  Name of the 

Executive 
Engineer or Offlcer 

under wllom 
built. 

Description of the Work. 

Mannds. Cob. Feet. 
3,17,225 10,919 

jhama 

Total Cost 

of the Work. Boulders. 

a h .  Feet 
75,310 

13,954 

147 
75,993 

15,302 
6,836 

Cab. Feet ... 

... 

... 

... 

... 

... 

Kunkur. 

:nb. Feet 
71,418 

16,340 

92 
77,670 

14,391 
7,148 

Cob. Feel ... 

... 

... ... 

... ... 

Lime. 

I I Stone. Kunkur. Earth. 

This f d l  is 9 deep in perpendicular 
drop, and its waterway is 200 ft. 
in breadth a t  the bridge which is 
thrown over the head of the fall. 

Han a drop of 9 It. -The work con- 
sistaofalockchannelanda waste 
one, with all the usual appur- 
tenances of works of this kind. 

Same as No. 1 . . . . . . . . .  
Same as  No. 2 fall, but having its 

jetty walls curved to suit  a 
change in the direction of the  
canal dianement. 

Major Goodwjn. 

Ditto. 

Soorkee. 

Ditto. 
Ditto. 

sand 
or 

Bujree. 

14,701 5 2 Ditto. 
9,193 2 Y Ditto. 

Same as N;. 2 
Same as  the ~ o u i c i a  Lei; TVais; 

but havine a n n s s m  for inlet 
drainage 2 156 feet: 

Standard plan, the foundations 
being built on a series of arches. 

Same ns the Ranipoor works, but 
the soperpnesqze has a waterway of 
300 feet In wldth. At the tsil end of 
Ibis work, the navigable channel re- 
enters the main ca~lal,  all  the falls 
having beon passed. 

Ditto. 

Ditto. 

... 
23,248 

jhama. 

... 

... 

26,964 
jhnma. 

... 

Similar to the Lounda Leni Wnla, 
but in consequence of the nature 
of the soil, having its founda- 
tions sunk by means of wells. . . . . . . . . .  Standard plan 

Ditto. 

Ditto. 

On the approach to the site of 1 5,22,231 2 1 I Ditto. 
these works there Is a sadden euwe in 
tho eannl allgnementto bring iton a direct bearing \vith the Solanl aqueduct worka. 
Thia curve le reselted on eltlleraide witllmasonry until It meets the slralght aligne- 
mcnt, at whlch polnt n bridge for communication spans the canal. From thla 
brldge further revetments line both sldes of the canal, nnlll a junction Is formed 
with the Inlet on the rlglit and outlet on the left, both of which works have clear 
waterways of ROO feet for the passoge of the torrent. Below and from these works 
addltional revetments meet a regalatlng bridge, the down-stream of wllicll is 
flnished off s l l h  g h a b  for the accom- 
modntlon ofhathers. 

This bridge differ8 from the fore- I 35,307 14 0 / Ditto. 
going ones In havlnglts arches segmen- 
tal insteadofolllptical, and in thel~clght of roadway belng 3Gf feet from the flooring 
ofthe bays Instead of 24'. P q e s  for tlle lowillg-path ore plerced In the abutments. 
tllolr flanks belng rusticated works to the mean l ~ e l y l ~ t  as the alem with whlch they 

5,87,005 
jhamn 

and 
kunkur 

wrrespond. 
The commencement of these 

worka are escapes on the rlghtand left 
of the m a  whlch, if required, cnn be 

Lieut. Yule. and 
used aa aalbty valrw ; tlleae escaper are Alnjor Goodwyn. 
followod bpcat t le~hata  for tllenpproach 
of cattle to the canal water. From these gllatd the revetments of the earthen 
nqoednct commence ; theg meel the b lahemr Bridge In Ogee curves, aod leave i t  
similarly ; tl~c). are then carrled In a direct llne till lllelr apptoaeh to the aqnednct 
proper; the canal paraen through the aquedoct proper In two ehamkra. and the 
torrent psssan under the cnnnl in flneen arclles of 50 leet span oach. Below the 
aqueduct proper, and above nnd below the Hoorkee Brldge the revelments and 
worka correspond In all reapccts s l t h  thore on the ~ a h e i n r  slde, except that 
there are no escapes. The riyllt bank of tbn unal below thoaqaeductterminm is 
revetledon tl~ewholelength of the curve 
whlch Ule canal takes at thin point. 

I I 1 . .  1;~:: 
VOL. 111. 

Tbeae buildings contain sepnrate 
accommodation for smiths, cnr- 
penters, LC., nnd the commence- 
ment of a foundry with numerous 
 tore-roornm, engine-rooms, &c. 

Lieut. Tornbull, 
Lieot. Yule, and 
Major Goodwyn. 
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I Name of the 

7. 

Description of the Work. 

A centre room 36' x 20' with a 
l o  feet veranda all round, the 
north and south ends being 
formed into rooms. 

Two rooms 20' square each, sur- 
rounded by a veranda, the north 
and south ends of which are 
enclosed as sleeping rooms and 
baths; roof thatched. 

A plain room with a veranda 
round it, and a thatched roof. ... ... ... . . . . . .  Merely a plnin wall 

Same as Kunkbul, but with B 
different form of ghat. 

. . . . . . . . .  Standard plan 
Tliese consist of a block of 

masonry built into the bank of the 
cannl at tlme point of departure of IIle 
chnnnei, one side forming the left re- 
vctmenl omm the maln canal, the other 
Hmu right of tlme navlgablo one; oppo- 
aite these rcvelments nre others llning 
the aidcaof tlme two cnnnls,nnd the Ha- 
bulra Hend is in connection with tho 
up-stream terminus of the main canal 
right revetment; 

Similar to the No. 2 Bahadoora- 
bad Falls, except in foundntioos, 
which are greatly increased to 
meet the altered soil that is here 
met with. 

Similar to those a t  Bahadoorabad, 
but has a mill-house and a raj- 
buha head appended. 

A one-roomed house, 20' x 20'. 
with a door to the front and 
rear. all pukka. 

Foundations 12' to 13' 3" below 
cnnnl bcd. Ghats of 25 feet length on 
enell flnnk. tlmo whole belng protected 
by pllilmg and box work. Towlng-path 
rests on n-ontleo frnnme.work. 

One room 18' x 14', kutcha-pukka 
Foundations 11.67' below Canal- 

bed ; 25 feet ghats on down 
strenm. Protected as a t  Mun- 
glour. 

Will be the same as the Mun- 
plour Bridge, but without ghats. 
Foundations 15 feet below canal 
bed. 

Siorilar, and for the same objects, 
as the same kind of works a t  
Assofnuggur. 

Same as a t  Assofnuggur ... 
Ditto . . . . . . . . . . . .  
Ditto . . . . . . . . . . . .  

Same as a t  Liburheri. Foundn- 
tions 15 feet dccp. 

Same as a t  Liburheri . . . . . .  
Sanle ns Munglour Bridge, but 

without ghats. Foundations 
from 10' 3" to 16' deep. 

Same ns a t  BIyrnoodpoor ... 

Sand 

or 

Bujree. 

Cub. Feet. ... 

... 

... 

... ... 
1,884 

... ... 

... 

504 

... 

... 

... ... 

... 

... 

... ... 

... 

... 

... ... 

... 

Total Cost 

of the Work. 

Executive 
Engineer or OBlcer 

under whom 
built. 

Soorkee. 

Cub. Feet. 
1,827 

550 

... 
120 
692 

21,744 

884 
20,140 

85,135 

10,362 

1,525 

42,032 

858 
46,651 

19,847 

19,098 

4,772 
42,348 

150,532 

45,239 

587 
37,563 

9,528 

ns. A. P. 
5,307 14 5 

1,286 1 7 h e u t .  Strachey. 

Boulder#. 

mlaunds. ... 

... 

... 

... 

... 
21,391 

... 

... 

8,236 

2,150 

... 

... 

... 

... 

... 

... 

... 

... I ::: 

... 

... 

... 

Major Goodwyn. 

3,441 7 10 

. . . . .  

. . .  

*lock 

Kunkur. 

Cub. Feet. ... 

568 
jhama. 

... 

... 

... 
15,520 

jhama. 

... 
13,625 

j hama. 

6,250 
jhuoia. 

2,900 
jhnl~la. 

... 

... 

... 

... 

... 

... 

... ... 

... 

... 

... ... 

... 

6. 
Materials Expended. 

Lime. 

I I 
Ditto. 

Stone. 

Cub. Feet. 
2,133 

1,356 

... 
120 
582 

10,489 

663 
13,223 

65,860 

6,800 

763 

21,OlG 

429 
23,326 

9,924 

9,500 

2,306 
21,174 

75,266 

22,GZO 

294 
18,782 

... 

1,008 10 6 
735 5 11 

17,738 8 6 

Major Goodwyn. 
Ditto. 

Major Goodwyu 
and Lt. Frascr. 

2,351 10 4 
17,523 14 2 

91,419 o 6 

Lieuts. Turl~bul l  
and Fraser, of 
the Engilmeers, 
and Mr. F. Read. 

Lieut. Turnbull. 
Lieut. Fraaer and 

Mr. F. Read. 

Kunkur. 

Cub. Feet. ... 

... 

... 

... ... ... 

... ... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... 

... 

... 

... ... 

... 

Major Goodwy~l. 
Mnjor Goo~l~ryn  

and Lt. Fraaer. 

Mnjor Goodwyn. 

Not complete 

751 9 11 

Earth. 

Cub. Feet. ... 

... 

... 

... 

... ... 

... ... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... 

... 

... 

... ... 

19,054 

Major Goodwyn 
and Lt. Ii'raser. 

Mr. F. Read. 

2,422 14 6 Mr. Read. 
23,960 14 9 Mr. F. Rcnd. 

12,897 11 11 Mr. Read. 

80,496 5 84 

25,715 7 10 

Lieut. E. Brnser, 
Mr. Ilead. 

Ditto. 

276 11 2 
22,710 8 5 

10,601 13 10 

Mr. F. Read. 
Livut. Turnbull, 
Lieot. Fraser, 

Alr. Rend. 
Mr. F. Read. 
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9. 

Name of the 
Executive 

Engineer or OWcer 
under whom 

built. 

. . . . . f i  . 

. Materials Expended. 

Total Cost 

of the Work. 

Cob. Fet ... 
... 

Description of the Work. 

Cub. Feel 
511 

21,112 

Boulders. 

Cub. FI ... ... 

Lime. 

I I Stone. Kunkur. Earth. 

Block 

Kunkur. 

:et. 
Same sr  Liburheri . . . . . .  
Same as Mymoodpoor . . . . . .  

Soorkee. 

Same as a t  Mymoodpoor, except 
that tail jetties are curved out- 
wards instead of inwards. 

Standnrd plan . . . . . . . .  

Sand 

or 
Bujree. 

BS. A. P. 
275 I4 2 

18,109 14 10 

77,523 3 9 Lieut. Fraser, 
Mr. Read. 

Lieut. Turnbull. 
Mr. F. Read. 

Lieut. Turnbull, 
Lieut. Fraser. 
Lieut. Turnbull. Same as Toghulpoor. Founda- 

tions 15)' deep. Lieut. Frsrer. 
Mr. Read. 
Lieut. Turnbull, 
Lieut. Fraser. 

. . . . . .  Same as Liburheri 

Same as Toghulpoor. Founda- 
tions 15' deep. 

Sanie as Mymoodpoor . . . . . .  
Lieut. Fraeer, 
Mr. llead. 
Mr. F. Read. 

. . . . . . . . . . . .  Ditto 

Ditto . . . . . . . . . . . .  
61,368 11 10) 

21,927 1 8 

These works are situated at  the 
point of departure of the Fut- 
tehgurh Branch Canal ... 

Lieut. Fraeer, 
Mr. Read. 
Mr.Read. 

29,770 14 Lieut. Fraser, 1 [ Mr. Read. 

Ditto. 
Ditto. 
Ditto. 

Standard plan . . . . . . . . .  
Same as Liburheri . . . . . .  
This bridge has a segmental arch 

with a versed sine of 10'. Its 
spandrils are perforated to se- 
cure lightness. Foundations 
10'25' deep. 

Same as at  Liburheri . . . . . .  264 13 6 I Ditto. 

Same nn at  Dukheri, but with 
ghats on down stream. Foun- 
dations 10' deep. 

Same as at  Mymoodpoor ... 
Ditto. 

10,827 0 2 Mr. F. Read. I ' Ditto . . . . . . . . . . . .  
Ditto . . . . . . . . . . . .  2,749 15 4 Ditto. 

18,153 11 8 Ditto. 

55,132 13 6 Lieut. Fraser, 
Mr. Read. 

276 la 6 Ditto. 
16,527 2 0 Ditto. 

Ditto . . . . . . . . . . . .  
Snme as at  Liburheri . . . . . .  
Same as at  Dukheri. Founda- 

tions, 10' d 1. 

Similar to M llour bridge, ex- 
cept t l ~ a t  it llas longer ghats, 
and passnges through the abut- 
ments for the towing-path. 
Foundations, 12'. 

Situated on the right bunk of the 
crmal, and forms the head of an 
escape channel which emptie~ 
itself into the river Hindun. 

Same ns a t  Liburheri . . . . . .  
Same as at  Dukheri. Foundations, 

1 1  .25'. 
Same as Mymoodpoor . . . . . .  

Ditto. 

Ditto. 

241 5 0 Ditto. 
20,889 7 0 Ditto. 

9,349 9 1 Mr. F. Read. 

1,189 14 8 Lieut. Franer, I Mr. Read. 
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6. . .  1. 

Name of Work. 

SuUaww locka, mih, and 
rejbuha head (left). 

S U ~ W U ~  faua . . . . . . . . .  
Abooa N d a  escape . . . . . .  
Aternah 2nd class choki ... 

,, bridge . . . . . . . . .  
Sidhanna bridge and ghats ... 

,, 1st class choki ... 
Nanoo 2nd class choki . . . . . .  

,, bridge . . . . . . . . .  

Jutpoora 2nd class choki ... 
,, bridge . . . . . . . . .  

Pooth, 2nd class choki . . . . . .  
bridge .. . . . . . . . . .  

Bhola navigable channel head 
and right Rajbuha head. 

Bhola 1st clms cl~oki . . . . . .  
Bhola locks, mills, and left Raj- 

buha head. 
Bhola falls . . . . . . . . .  
Janni escape . . . . . . . . .  
,, 2nd class choki . . . . . .  
,, bridge . . . . . . . . .  

Nugla. 2nd clats choki . . . . . .  
,, bridge . . . . . . . .  

Newam,lstclasachoki ... 
,, bridge . . . . . . . . .  

Soundha, 2nd class choki ... 
bridge .. . . . . . . . . .  

Aboopoor, 2nd clnae choki ... 
,, bridgc . . . . . .  

Moradnuggur, 2nd class choki 
,, bridgeandghab 

Noorpoor, 2nd clasa choki ... 
Bridge .. . . . . . .  

DasnahNavlgnbleChannelHead 
and Right Rajbuha Head. 

Dasnah 1st claas choki . . . . . .  
Dasnah locks, millqand left rnj- 

buha head . . . . . . . . .  
Dasnah falls . . . . . . . . .  

2. 
. .  Distance Arches. Measure- Materials Expended. 

of the Work -+ Bricks. 

from the 
. I . .  .. 

5. 3. 4. 

Myapoor 

Miles. 
67 

67 

69 

71 
71 

74 

74 
77 
77 

79 
79 

82 
82 

83 

84 

04 

84 

87 
87 
87 

89 
89 

93 
93 

96 
96 

98 
98 

loo 
loo 

102 
103 

104 

105 
105 

106 

Regulator. 

Yds. 
144 

191 

213 

93 
6 

46 

199 
93 
192 

73 
168 

161 
38 

206 

183 

6 

53 

134 
153 
71 

55 
151 

65 
217 

41 
151 

35 
140 

104 
200 

203 
79 

125 

105 
114 

162 

hrls .  
2 

2 

6 

2 
3 

5 

6 
4 
4 

7 
7 

2 
3 

4 

1 

2 

2 

... ... 
2 

5 
5 

2 
2 

1 
1 

3 
3 

1 
1 

7 ... 
7 

4 
4 

4 

12 X 6 X 
Varlou Yher. 

Feet. 
1 

2 

1 

2 

... 
1 
1 
2 

... 
1 ... 
1 

2 

1 

2 

... 
2 

... 

... 
1 

... 
1 
1 

2 
1 

1 

1 
1 

... 

2 

... 

I 
3' 

6 

10 

3 

3 

3 

3 

...... 
3 

1 

3* 

6 

10 

3 

3 

3 

3 

8 

3 

3 

1 

3* 

6 

Feet. 

25 

6 

55 

55 

50 

50 

50 

10 

25 

6 

50 

50 

50 

50 

50 

. . . . . . . . . . . . . . .  
50 

50 

10 

26 
2 

Feet. . . . . . . . . .  
5.5 

1.5 

. . . . . . . . . . . . . . . . . .  

12 

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  
7 

. . . . . . . . . . . . . . . . . .  
7 

.:. 
7 

5 

. . . . . . . . . . . . . . .  
. . . . . . . . .  

5.5 

1.5 . . . . . . . . . . . . . . .  
7 

. . . . . . . . . . . . . . . . . .  
7 

. . . . . . . . . . . . . . .  
7 

. . . . . . . . . . . . . . .  
7 

. . . . . . . . . . . .  
7 

7 

. . . . . . . . . . . . . . .  
7 

5 

. . . . . . . . . . . . . . . . . .  ......... 
5.5 

of lo', 

Feet. 

2 

1.5 

102.75 

3 

2f 

2), 

2) 

2 

2 

1.5 

2f 

2) 

2) 

24 

2f 

q 

2f 

2 

2 
1 of 

15 

18 

81 

18 

25 

25 

18 

. . . . . .  
20 

... 

15 

18 

84 

20 

20 

18 

18 

';8 

25 

18 

... 

15 

18 
15'. 

Coblc Feet. 
1,16,233 

3,25,368 

' 56,752 

2,761 
74,142 

1,65,018 

12,602 
2,928 

1,23,243 

2,920 
73,300 

3,394 
85,418 

63,822 

12,602 

1,47,444 

3,31,105 

69,468 
3,033 
78,061 

3,3 13 
77,016 

14,112 
71,088 

3,200 
71,215 

3,128 
71,043 

3,128 
1,44,034 

3,173 
62,777 

45,382 

12.602 
113,566 

304,886 

--- - 
8,71,747 

24,40,260 
I 

4,25,640 

20,707 
5,56,065 

12,37,635 

. 94,515 
21,960 

9,24,322 

21,960 
5,49,750 

25,455 
6,40,635 

4,78,664 

94,515 

11,05,830 

24,83,287 

5,21,010 
22,747 

6,85,457 

24,847 
5,77,620 

1.05,840 
5,33,160 

24,000 
5,34,112 

23,460 

I 
5,32,822 

I 
I 

23.460 
1o,8o,z55 i 

I 
I 

23,797 I 
470,827 I 
340,364 

94,515 
851,745 

9,286,645 I 
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6. 7. . . . . .  
. Materials Expended. 

Lime. 
Description of the Work. 

Boulders. 

8. 

Total Cost 

of the Work, 

RS. A. P. 
13,443 6 2 

57,885 0 9 

10,487 11 7 

281 7 11 
16,71113 1 

31,571 12 0 

1,176 1 10 
274 6 6 

20,229 14 5 

275 2 11 
11,954 6 8 

322 0 7 
14,926 5 5 

11,956 6 4 

1,266 12 2 

24,174 13 2 

65,520 6 8# 

13,204 3 7 
512 13 1 

14,231 3 7 

513 1 4 
14,434 7 5 

1,417 2 8 
14,528 10 6 

371 14 1 
12,297 4 11 

359 2 11 
12,749 6 1 

376 4 8 
22,571 3 7 

501 1 10 
13,604 11 4 

9,355 11 6 

1,544 10 3 
14,190 11 2 

54,639 12 8 

Yaunds. ... 
... 
... 
... ... 
... 
... ... 
... 

... ... 

... ... 

... 

... 

... 

... 

... ... ... 

... ... 

... ... 

... ... 

... ... 

... ... 

... ... 

... 

... ... 

... 

9. 

Name of the 
Exccutive 

Engineer or Oflcer 
under whom 

built. 

Mr. F. Read. 

Lieut. Fraser, 
Mr. Read. 
Mr. F. Read. 

Ditto. 
Ditto. 

Lieut. Frnaer, 
Mr. Rend. 

Ditto. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 

Mr. F. Read. 
Ditto. 

Ditto. 

Lieut. Fmser and 
Mr. Read. 

Mr. F, Read. 

Lieut. Fraser and 
Mr. Read. 
Mr. Head. 

Ditto. 
Ditto. 

Ditto. 
Ditto. 

Ditto. 
Ditto. 

Ditto. 
Ditto. 

Ditto. 
Ditto. 

Ditto. 
Ditto. 

Ditto. 
Mr. F. R e d .  

Ditto. 

Ditto. 
Ditto. 

Ditto. 

Cub. Feet. ... 
... 
... 
... ... 
... 
... ,.. 
... 

... ... 

... ... 

... 

... 

... 

... 

... ... ... 

... ... 

... ... 

... ... 

... ... 

... ... 

... ... 

... 

... ... 

... 

Cub. Feet. ... 
... 
... 
... 
... 
... 
... ... ... 

... ... 

... ... 

... 

... 

... 

... 

... ... ... 

... ... 

... ... 

... ... 

... ... 

... ... 

... ... 

... 

... ... 

... 

Cub. Feet. 
38,744 

1,08,456 

18,918 

920 
24,714 

55,006 

4,200 
976 

41,080 

976 
24,436 

1,132 
28,473 

21,273 

4,201 

49,148 

110.368 

23,156 
1,011 

26,020 

... ... 

... ... 

... ... 

... ... 

... ... 

... ... 

... 

... ... 

... 

Cub. Feet. ... 
... 
... 
... ... 
... 
... ... 
... 

... ... 

... ... 

... 

... 

... 

... 

... 

... 

... 
1,656 

38,508 

7.056 
35,544 

1,600 
35,607 

1,564 
35,521 

1,564 
72,017 

1,586 
31,388 

22,690 

6,301 
56,783 

152,443 

Cub. Feet. 
19,372 

54,228 

9,459 

460 
12,357 

27,503 

2,100 
488 

20,540 

488 
12,213 

566 
14,236 

0,264 

2,100 

24,574 

55,184 

11,578 
505 

13,010 

... 

... 

... ... 

... 

... 

... ... 

... ... 

... ... 

... 

... ... 

... 

Bujrce. 

Cub. Feet. ... 
... 
... 
... ... 
... 
... ... ... 

... ... 

... ... 

... 

... 

... 

... 

... ... ... 

... ... 

... ... 

... ... 

... ...' 

... ... 

... ... 

... 

... ... 

... 

. . . . . .  Same as at  Mymoodpoor 

Ditto, but water way contracted 
to 150'. 

Similar to that a t  Kutowli, but 
without covercd way. . . . . . .  Same as a t  Liburheri 

SnmeasDukheri.  Foundations, 
74'. 

Similar to Khutowli bridge. 
Foundations, 64'. 

. . . . . . . . .  Standard plan . . . . . . . . .  Ditto 
Here the width of bridges is re- 

duced to 150' in three bays of 
50' each. The arch is a segment, 
wit11 7' versed sine. Tl~espan- 
drils have a circular hole per- 
forated through them. Ghats 
are provided on each flank. 
Foundations, 9'. . . . . . . . . .  Standard plan 

Same as at Nanoon, but without 
ghats. Foundations 13 feet. . . . . . . . . .  Standard plan 

Same aa Jutpoorah. Foundations 
15.75'. 

Same as at  E/lymoodpoor, except 
that this head has a ghat 146 ft. 
long attnched to it. . . . . . . . . .  Standard plan 

. . . . . .  Same as at  Sullawur 

Ditto . . . . . . . . . . . .  
Same as the Aboos Nulls ... . . . . . . . . .  Standard plan 
Same as Jutpoora. Foundations 
11.25 feet. . . . . . . . . .  Standard plan 

Same as Jutpoora. Foundations 
10-75 fect. 

Standard plan . . . . . . . . .  
Same as Jutpoora. Foundations 
10.75 feet. . . . . . . . . .  Standard plan 

Same as Jutpoora Foundations 
10 fect. . . . . . . . . .  Standard plan 

Same as Jutpoora. Foundations 
I 1  feet. . . . . . . . . .  Standard plan 

Same as Jutpoora, but wit11 ghats 
160 feet long and similar to the 
Sirdhanna one,. Foundations 
10 feet. . . . . . . . . .  Standard plan 

Same as at  Jutpoora Founda- 
tiona 1 1  feet. 

Same as Sullawar . . . . . .  
Standard plan . . . . . . . . .  
Same as Sullawar . . . . . . . . .  

Ditto . . . . . . . . . . . .  
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9. 

Name of the  

6. . . . . .  
Materials Expended. . . .  -- 

7. 

Cub. Feel ... 

... 

1,10.132 

... 
48.668 

... ... 
34,590 

... 
46,128 

... 
25,593 

... 
72,875 

... 
50,700 

... 
69,755 

1,03,447 

... ... 
i0.300 

56,600 

... ... 

1,28.206 

67.300 

... 

Boulders. 

- 
Cub. Feet 

... 
Cub. Feel 
64,736 

1 Cub. Fee ... 

Block 

Kuukur. 

Cub. Fwt. 1 
... The waterwavs of bridms are here 1 

Soorkee, 

Lime. 

I I Stone. Runkur. Earth. 

ns. A. P. 
19,046 12 6 

15,372 2 6 

Mr. F. Read. 

Sand 

or 
Bujree. 

Ditto. 

Description of the Work. 

... 

. j 

... 

... 

.. .  

... 

... 

... 

... 

Mr. P. Volk. 

Total Colt I Executive 
Engineer or Offlcer 

Of the under wl~om 
built. 

reduced to-135', and-the design 
is altered by rusticated pilasters 
being dispensed with, and the 
spandrils being intact. Foun- 
dations 16.09. 

Snme as  Peepulheera Bridge. 
Foundntione 17.12. 

These works arc situated a t  tlre 
point of depllrture of the Bo- 
lrlndshuhw Branch, and are 
connected together by revet- 
ments, ghats, nnd platform. 
Foundationsfrom 5 to 15ft. deep. 

Standard plan. 7' foundations ... 
Same as Hnoli, but with 100 feet 

ghats on 1111-stream. with raj- 
buha and inlet hcads attached. 
Foundations 54' to 6f' deep. 

Standard plan. 6' foundations ... 
Ditto ditto ... 

Like Nidl~aoli. Foundations rnry- 
ing from 5f to 7 feet. 

Standnrd plan-pukka through- 
out. Foundations 91'. 

Like Nidhnoli. Foundations from 

Ditto. 
Ditto. 

Ditto. 
Ditto. 
Ditto. 

Ditto. 

Ditto. 

Ditto. 
Ditto. 

5) to 6# feet. 
Stnndard plan. Foundations 64' 
Like Nidhaoli. Foundations from 
8' to 9'. 

Standard plan. Foundations 5' ... 
Like Nidl~noli. Foundations 56 

Ditto. 
Ditto. 

to 6 Wet deep. 
Stalrdard plan. 24' loundationa 
Similar to Nidlrnoli. but having 

no mjbuha or inlet heads, and 
the ghats a ie  placed on down 
stream instead of up. Foun- 
dations 5y to 6a'. 

Standnrd plan. iJ' foundations 
Differs from tlle Nidhnoli bridge 

only in shape of appmnclr to 
ghat, and in tlle detnils of 
finish. Foundations 5#' to 8'. 

Like tlle Nidl~aoli bridge, but has 
nhnts 350' lona. Foundations 

Ditto. 
Ditto. 

Ditto. 
Ditto. 

Ditto. 

0' to ah'. 
Standnrd plan. 64' foundations 

Ditto. 54' foundntions 
Like the Nidhaoli bridge. Foun- 

dations 6' to 6' 2". 

Ditto. 
Ditto. 
Ditto. 

Same aa 1 ) u m k o " ~  bridge. Foun- 
dations 7' 6" to 8' 6". 

Standard plan. 7h' fonndations 
Ditto. 6' foulldations, 

pukka throughout. 
Escape and hridgc, ar l~ich is simi- 

lar to Nidl~aoli bridge, ore con- 
nected together by a ghat 380' 
long. Foundations 9' 7" to 
10' I". 

Like Nidhaoli. Foundations 6' 6" 
to 6' 8". 

Standard plnn. 51' foundations 
Same as  at Mymoodpoor . . . . . .  

Ditto. 

Ditto. 
Ditto. 

Ditto. 

Ditto. 

Ditto. 
Ditto. 

TOL. 111. 
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Name of Work. 

. . . . . .  Pulra 2nd class choki 
,, falls . . . . . . . . .  
,, locks, mills, and left 
rajbnha head. 

Koel bmnch headworks :- 
Branch regulating bridge ... 
Main a n a l  ditto ... 

Koel branch head 1st class choki 
Daopwr 2nd claes choki ... 

. . . . . . . . .  ,, bridge 

B i i w l i  2nd class choki ... 
,, bridge . . . . . . . . .  

Dubtulla 2nd clasa choki ... 
,, bridge . . . . . . . . .  

Simra navigable channel head 
and right rnjbuhn. 

Smra 2nd clans choki . . . . . .  
,, falls . . . . . . . . .  

locke, mille, and left rsj- 
Kuha head. 

h i m p o o r  1st class choki ... 
escape, connected by 

&;ts with 
h i m p o o r  bridge . . . . . .  
Burotha 2nd class choki ... 

,, bridge ... ... 
Machooa 2nd class chok'l ' . . .  

,, bridge . . . . .  

Chungepri 2nd clans cboki ... 
,, bridge . . . . . .  

. . . . . .  Shekn 2nd c l a ~  choki 
. . . . . . . . .  ,, bridge 

Nanoon beadworks:- 
Cawnpoor branch regulating 

bridge. 
Etnwah ditto . . . . . .  

. . . . . .  N m w n  1st clam choki 

ETAWIH TERYIXAL L m .  
Chitrovrli 2nd cla80 choki ... 

bridge ,, . . . . . .  

Bujrungpoor 2nd c l w  choki ... 
b r i d e  . . . . . .  

BijeegGh Pod cham choki ... 
,, bridge . . . . . .  

Arches. 
Distance 

of the Work % 
from the 

M~~~~~~ ~ ~ ~ ~ l ~ t ~ ~ .  

Peet. Feet. Feet. . . . . . . . . . . . .  
5 2 0  6 19 

. . . . . . . . . . . .  

3* ... 6 14 
6 20 6 11 

. . . . . . . . . . . .  

. . . . . . . . . . . .  
3 40 5 '4  21 

. . . . . . . . . . . .  
3 40 5.4 21 

. . . . . . . . . . . .  
3 40 5.4 21 

. . . . . . . . . . . .  

. . . . . . . . . . . .  
5 2 0  6 I$  . . . . . . . . . . . .  

. . . . . . . . . . . .  
10 6 1) 1 

3 40 5 '4  2) 
. . . . . . . . . . . .  
..! ? j?:t .') 
3 40 5'4 21 

..: . . . . . . . . .  
3 40 5'4 21 

. . . . . . . . . . . .  
3 40 5'4 2) 

5 2 0  6 1) 

5 20 6 1) 
. . . . . . . . . . . .  

. . . . . . . . . . . .  
3 33 Y 2f 

. . . . . . . . . . . .  
41 2 i  . 1 ......... 

3 33 4) 2f 

. . . . . . . . . . . .  

I 

5 .  
Measure- 

ment. 

Content 
of 

Masonry. 

Cuble Feet. 
2.513 

- 
6. . .  

Materials Expended. , . 
Bricks. 

Vnrioua Slta. 

14,312 ... ... ... ... 2,21,141 ... ... 
83,094 ... ... ... 

... 1,52,445 ... ... 
64,114 ... ... ... 
14,312 ... ... ... 

158,594 ... ... ... 

14.225 ... ... ... 
1,56,201 '.. I .'. ... 

13.751 ... ... 
... ... 1.41.280 

45,979 ... ... 
14,432 ... ... ... 

... 2,76,304 ... ... 
1,12,185 ... ... ... 

"' i 
... 22,163 ... ... 

... 2,67,957 ... ... 
... 11,ono ... ... ... 1,52.749 ... ... 
... 13,632 ... ... 

1,42,868 ... ... ... 

... 14,000 ... ... 
1,31,500 ... ... ... 

... ... 16,000 ... ... 1,53,500 ... ... 

... 2,28.400 ... ... 
... 76,000 ... ... 

... 14.400 ... ... 

... 97,808 ... ... 

... 15,800 ... . .  I ... ... 99,200 ... ... ... 16.200 ... ... ... 91,488 ... 

.... 
I 70,000 ... 
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7. 

Description of the Work. 

. . . . .  G. 

. . .  Materials Expended. Kame of the 
Executive 

Engineer or Otacer 
under whom 

built. 

Total Cost 

of the Work. 

ns. A. P. 
324 10 0 ... Standaid plan. 5' foundatione 

Same as a t  Sullawur, but water- 
... way decreased to 100 feet . . . . . .  Same as a t  Sullamur 

Mr. P. Volk. 

Ditto. 

Same as a t  Bolundnl~uhur branch 
head. Foundations 5 feet. 

Standard plan. i)' foundations 
... Ditto. 6' foundations 

Saine as Nidhaoli, but waterway 
reduced to 120 feet. 6' founda- 
tions. 

... Standard plan. 5' foundations 
Same ae Daopoor. 5' 11" founda- 

tions. 
Standard plan. 5' foundations ... 
Same as Daopoor. 6' 11"  founda- 

tions. 
Same as  Pulra . . . . . . . . .  

Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 

Ditto. 
Ditto. 

Standard plan. 4;' foundations ... 
Same as Pulra . . . . . . . . .  

Ditto . . . . . . . . . . . .  
Ditto. 
Ditto. 

Standard plan. Pukka tbrough- 
out. 91' foundations. 

Same as a t  Afoonda Uhera. Foun- 

Ditto. 

Ditto. 
dations 7' 11". 

Standard plan. 7' foundations ... 
Same na 1)ao~oor. 7' foundations 

Ditto. 
Ilitto. 
Ditto. 
Ditto. 

Standard p l a ; ~ .  7' foundations ... 
Same as Ucliullja, except widtl~ 

of waterwav. 5 to 6 feet foun- 
dations. 

Standard plan. 9' foundations ... 
Same as  1IIacliooa. 6' 3" founda- 

tions. 
... Stnndard plan. 8' foundations 

Sarne as  Af~chooa. 5 to 6 feet 
foundations. 

Ditto. 
Ilitto. 

Ditto. 
Ditto. 

Same as Bolundnhuhw. 6 feet 
foundationn. ... Stnndard plan. -9' foundations 

Ditto. 

Ditto. 

Standard plan. Block kunkur 
foundatiorrs. 

Design similar to foregoing 
brid~er but waterway reduced to 09 h. 
al~rl gh;tu only GO feel long. lldbuh; 
nnd Illlet hosdn nltnclled; the lormor 
10 lect wlde. R I I ~  floor 2' above bed of 
canal. Foondallons 6'. . . . . . .  Same as  Chitmwli 

l l i t to . . . . . . . . . . . .  

Lieut. Whiting. 

Ditto. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 

1)irto . . . . . . . . . . . .  
Ditto, except in shape of cor- 

niceand having piers pilastered, 
and face of arches with block 
kunkur. 

Standard plan, except that roof 
over porches ir built up level 
with centre room to form a 
ntaircsme. 

Ditto. 
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6. 
a .  

Materials Expended. . .  

-- -. - - - - - - - . - -- - - 

1. 

2% ment. 
Bricks. 

Name of Work. .. 

2. 

Distance 

Jaobridge . . . . . . . . .  
P O  2nd 1 s  c h i  

, I  r e  . . . . . . . . .  
Butai 2nd class choki . . . . . .  
,. bridge . . . . . . . . .  

Seetapoor 2nd class choki ... 
,, bridge . . . . . .  

Pilkutra 1st class choki ... 
bridge ,, . . . . . . . . .  

No11 2nd clnsa choki . . . . . .  
,, bridge . . . . . . . . .  

Oreyree 2nd class choki ... 
,, bridge . . . . . . . . .  

Guhrnna bridge . . . . . . . . .  
Sonari 2nd clan8 choki . . . . . .  

,, bridge . . . . . . . . .  

Soraoon 1st class choki ... 
,, bridge . . . . . . . . .  

Rutana 2nd class choki ... 
,, bridge . . . . . . . . .  

Jeyrlr 2nd class choki . . . . . .  ... bridge ... 
p i i d h u t  2nd class chokl" ... 

,, bridge . . . . . . . . .  
Kanakowa 2nd class choki ... 

bridge . . . . . .  
~ u t e & a  lat class choki ... 

, bridge . . . . . .  
Burmgaon 2nd class choki ... 

bridge .. . . . . . .  
Koosiarri 2nd class choki ... 

,, bridge . . . . . .  

Futtehkhan's 2nd clan8 choki ... 
,, bridge . . . . . .  

Giliror let clans choki . . . . . .  
,, bridge, with connected 
escape, and extra bridge over 
escape channel. 

CAWNPOOB ' ~ B M I I I A L  LINE. 
Keylunpoor 2nd clnss choki ... . . . . . .  ., bridge 

... Rudnin 2nd c l w  choki 
,, bridge . . . . . . . . .  

3. 
Arches. 

Sliles. 
10 

13 
15 

15 

1'1 
18 

20 
20 
23 
23 
25 
25 
28 

31 

31 

33 
33 
35 
35 
39 
39 
4, 
41 

43 
43 
46 

46 

49 
49 
52 

52 

54 
54 
57 
57 

2 
a 

6 
6 

4. 

Furls. 
5 

. . . . . . . . . . . . . . . . .  
1 
2 

3 

7 
... 
5 
6 
2 
2 
5 
6 
2 

1 

2 

3 
3 
6 
6 
I 
1 
... 
... 

1 
1 
3 

3 

3 
4 
3 

3 

7 
7 
4 
4 

5 

2 
1 2 
I 

5. 
Measure- 

Yds. 
15 

152 
187 

I I O  

158 
92 

161 
44 
31 

219 
13s 
10 
89 

180 

57 

40 
161 
4.3 

134 

120 
I I 
90 

93 
166 
93 

216 

126 
11 
36 

136 

40 
140 
61 

158 

165 
rn 

65 
160 
I 

Feet. 
1 

... 
1 

1 

1 
... 
1 

... 
2 
... 
2 

... 

...... 

... 

... 
2 

... 

... 
2 

1 
2 
1 

2 

2 
2 
2 

2 

1 
1 ... 

2 

9 ... 

Feet. Feat. Feet. 
3 30 4 18 1 . 1 . 1 " 1 . 
3 1 30 i 4 

7 j I ... . . . . . .  
3 30 1 4  18 

. . . . . .  
3 30 4 18 

Cubic Feet. 
68,601 

2,778 

59,687.49 
3,643 

64,812.12 

3,284 
59,687 

14.988 
61,110*5 

3.580 
68,350.9 

3,350 
66.i58 

39,693.8 

3,805 

63,391.1 

16,285 
63,907.4 

3,327 
63,907.4 

3.490 
64,501'5 
3.290.5 

65,325.8 

3,280 
61.354.5 

16,620 

62,074'9 

3,290°5 
59,167'4 
3,171.5 

58,767'5 

3,171 ' 5  
56,954'5 

15,238 
1,34699 

3,517 
11.543 

3,820 
61,391 

3 

3 
3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

3 

3 

85,119 

14.600 

92.728 
2,000 

86.791 

14.600 
85,666 

63,350 
89.528 
15,5('0 
94,287 
15,500 

1,02,143 
37,600 

1,600 

82,785 

72.000 
98,654 
16,000 

1,02.204 
16.200 
70,850 
13,200 
81,300 

13,200 
68,5(;0 
65,000 

88,000 

13,200 
1,00,000 

13,200 

2,00,000 

1 3 ~ 2 ~ 0  
1~38900~ 

60,000 
1,80,000 

6.927 
3,17.112 

1,800 
3.889417 

. . . . . . . . .  

30 

30 
30 

..: 
26 

26 

26 
. . . . . . . . . . . . . . . . . . . . .  

26 

26 

26 

26 

26 

26 

26 

33 

m 

33 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
.... 
... 
... 
... 
... 
... 
... 
... 
... 
... ... 
... 
... 

... 

... ... 

... 

. . . . . . . . . . . . . . .  
4 

. . . . . . . . . . . . . . . . . .  
4 
4 

31 

. . . . . . . . . . . . . . . . . .  
31 . . . . . . . . . . . . . . .  

3 .5  

34 . . . . . . . . . . . . . . . . . .  
4 

. . : . . . . . . . . . . . .  
4 

. . . . . . . . . . . . . . .  
4 

. . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . .  
4 

. . . . . . . . . . . . . . . . . .  
4 . . . . . . . . . . . . . . .  
4 

. . . . . . . . . . . . . . . . . .  
4* 

. . . . . . . . . . . . . . .  
4f 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
, . . 

23 

2) 
26 

. . . . . . . . .  
2# 

2# 

23 

2$ 

2 

2 

2 

2 

2 

2 

2 

z t  

24 

... 

... 

... 

... 

... 

... 

... 

... 

... 
,.. 
... ... ... 

RO,OIJO 

... 

... 

... 

... 

... 

... ... ... 

... 

... 

... 

... 

... 

... 

... 

... ... 

... 

18 

18 
18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

25 

10 

18 

i 
... . . . .  28,200 1 

. ... 
I 

I ... ... , 
... ... I 

... 

69,655 ... ... i 
40,812 ... ... ... 

... ... 
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- 
6. . . . . .  

. . .  Materials Expended. 
7. 

Description of the Work. 

Same as Chitrowli, but waterway 
reduced to 90'. 

Same as Chitrowli; arches hced 
with block kuokur. 

llitto ... 
Ditto, but b z t  en't'irely \i 

block kunkur, except nrcllcs. 
Same 38 Chi~rowli; arches faced 

with k ~ ~ n k u r .  
Snme as Chitrowli . . . . . .  

Ditto,arcl~es faced with bluck 
kunkor. 

Same as Jao . . . . . .  
. . . . . .  Same as ~hitrowli" 

Ditto . . . . . . . . . . . .  
D i t t o .  . . . . . . . . . . .  
Ditto . . . . . . . . . . . .  . . . . . . . . . . . .  Ditto 
Ditto, but has no ghats, raj- 

buha heads, &c. 
Block kunkur used throughout 

except in arches. 
At this bridge tbe waterway is 

reduced to 78 feet, and thc 
rajbuha l~eeds are only 6 feet 
wide, with flooring 16 inches 
above bed. 

Same as at  Jao . . . . . . . . .  
Arcl~es faced with kunkur ... 
Same as Chitrowli . . . . . .  
Same as Sonari bridge . . . . . .  
Same ns Chitrowli . . . . . .  
Same na Sonari bridge . . . . . .  
Same as Chitrowli . . . . . .  
Same as Sonari, but ghats are 100 

feet long. 
Same as Cllitrowli . . . . . .  
Same na Sonari . . . . . . . . .  
Snme as at  Jao, but pukka 

throughout. 
Same as Sonari, but ghats are 

75 feet long. 
Snmeat Chitrowli . . . . . .  
Same as Sonnri . . . . . . . . .  
Same as Cl~itrowli, but pukka 

throughout. 
Same ns Sonari, except that cannl 

embnnkmcnt retaining wall is 
dispensed with. 

Snme as Cliitrowli . . . . . .  
Same as Koosiarri . . . . . .  
Samo ns Jao . . . . . . . . .  
The desien of these worlrs is s i ~ t ~ i -  

lar to those at  Moonda Kl~era. 

Standard plan . . . . . . . . .  
IIus ghats 60 feet long, road re- 

tailling revetments, inlet heads, 
and rnjbuha heads 10 feet wide. 
Also a drop in floor of 2 feet. 

Standard plnn . . . . . . . . .  
Same ns nt Keylunpoor, but with- 

out drop in floor. 

8. 

Totel Cost 

Of the Work. 

R8. A. P. 
10,889 8 1 

365 1 104 

8,876 a 7 
672 0 0 

9,698 7 10 

432 12 44 
9,679 2 1 

1 . 9 5 3 8 1 0  
9.489 14 3 

44a 0 8 
9,094 7 0 

415 2 2 
8,936 10 11 
5,341 15 0 

580 11 1 

0,621 1 7 

2,224 6 7 
8,353 0 4 

409 8 6 
8,442 13 0 

413 4 10 
8,494 14 9 

453 12 11 
9,073 11 4 

415 2 74 
8,570 10 9 
2,544 14 o 

8,661 2 9 

453 10 8 
8,055 6 u 

472 a 11 

8,869 12 G 

410 13 5 
8,39a 1.5 o 
2,377 13 10 

18,009 4 3 

382 3 9 
11,742 11 7 

399 12 2 
10,192 14 10 

Lime. 

I I Stone. IZunkur. Earth. 
Soorkee. 

I 
Boulders. 

- 

9. 

Name of the 
Executive 

Engineer or Offlcer 
under whom 

built. ' 

Lieut. Whiting. 

Ditto. 

Ditto. 
Ditto. 

Ditto. 

Ditto. 
Ditto. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ilitto. 

Cnpt. Whiting. 

Ditto. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 
Ditto. 

Ditto. 

Ditto. 
Ditto. 
Ditto. 

Ditto. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 

Lieut. Hodgson. 
Ditto. 

Ditto. 
Ditto. 

Sand 

or 

Bujree. 

Block 

Kunkur. 

Maonds. ... 
... 
... 
... 

... 

... 

... 

... 

... 
.. 

) 1:: 
I ... 
i ... 
/ .. 
I ... 

I 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

j ..- 
I ... ' ... 
I . . .  
! 
; ... 

i 

[Cub. Feet. 
56,406 

1,045 

48.113 
3,643 

53,236 

1,552 
48,838 

72,505 
49,840 

1.700 
56,568 

1.500 
53,980 
30,105 

3,000 

52,894 

7,777 
51.326 

1,443 
50.680 

1,554 
55,841) 

1,593 
55,164 

1,593 
52,789 
8,1301) 

51,067 

1,593 
4G,710 

1,474 

33,180 

1,474 

Cob. Feet. ... 
... 
... 
... 
... 

120 
810 

... 
943 

... 
410 ... ... 
490 

... 
537 

140 
438 
106 

1,080 
112 
650 
60 

225 

115 
750 

1,447 

... 
57 ... 

288 

... 

200 ... 
868 

... 

... 
4,310 

... 
7,398 

Cub. Feet. 
218 

... 
234 ... 
227 

... 
226 

14 
243 
... 
120 
... 
145 
32 

... 
111 

4f 
135 

3 
126 

21 
93 
... 
72 

... 
63 
0 

38 

... 
2R ... 
14 

... 
60 
17 
85 

... 

... 

... 
22,249 

/ ... 39,697 ' 1 - -  ... I ... 1,125 
! ... 1,12,337 
1 

I ... ... ... ' 2 9 , i 8 7  

Cnb. Feet. 
14,163 

438 

13,187 
430 

11,857 

330 
13,254 

1,900 
13,082 

385 
12,916 

380 
14,504 
8,127 

430 

13,082 

2,160 
11,622 

270 
12,000 

280 
12,006 

561 
15,170 

300 
16.480 
a,043 

18,150 

562 
14,290 

639 

14,305 

236 
14,122 
2,398 

34,248 

73 
25,668 

86 ... 

Cob. Feet ... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... ... 
... 
... 
... 
... 

... 

... ... ... ... 

... 

... ... 

... 

... 

... 

... 

... ... ... 

... 

... ... ... ... 

... 

... 

... 

... 
... 
... 

ICob. Feet. 
... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... 

... 

... 

... 

... 

... ... ... ... ... ... ... 
49. 

... 
39 

... 

... 

... ... ... 

... 

... ... 
156 ... 

53) ... 

174 
1,620 

... ... 
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Eame of Work. 

Arches. 
h_ Distance - o 

i 
k a 

of the Work % 
CI - 

,.e rn . 1.5 
0113 K- 

fromthe j % a - = ! E C d 2 i  
",?j& " S g  hlyapoor Regulator. 2 a '8 5 t .  z $ fla.*.s %2!2 

5. 6 .  . . .  
Measure- Materials Expended. . .  

ment. 
Bricka. 

of 
Masonry, 12 X 6 X 3 12 X 6 X 21 12 X 6 X 2'~rnaller.ndof 

lvariaus she. 

Giinowli escape ... 
,, 2nd clms choki' .. bridge . . . . . .  

Baramai bridge . . . . . .  

Sikundra Rao I st clnss choki ... 
I'oordilnl~gger bridge . . . . . .  
Jirrowli 2nd class choki ... 

,, bridge . . . . . . . . .  
Junsoi 2nd class choki . . . . . .  .. bridge . . . . . . . . .  
Tuttarpwr 1st cless choki ... 

,, bridge . . . . . .  
. . . . . .  Bundi 2nd clms choki 

,, bridge . . . . . . . . .  
... Guddunpoor 2nd class choki .. bridge . . . . . .  
... Gopalpoor 1st class choki 

,, bridge . . . . . .  

Dharoo 2nd clnss choki ... 
,, bridge . . . . . .  

Keylai 2nd class choki ... .. bridge . . . . . .  
Khoreet 2nd class choki 

bridge ,, . . . . . .  
Mokumpoor 1st clase chok~  .. bridge ... 

... Nuggureea escepe 
,, 2nd class choki . bridge ... 

Puchowur 2nd class choki 
bridge ... 

~ u r $ l i  2nd class choki 
,, bridge . . . . . .  

Dunnabnr 1st clan8 choki 57 
,, bridge . 1:: ( 57 

Furls. Yda. Feet 
2 
2 1 6 1 ::: 
2 113 1 

Roosturnpoor 2nd clsls choki ... 60 7 I lo 
llddge I 60 I i 1215 1 "i .. . . . . .  

... singhp&r 2nd class choki 
, bridge . . . . . .  

... Putturhrv 2nd c l ~ s  choki 
,, bridge . . . . . .  

... Bhawunt lat clans choki 
,, bridge . . . . . . . . .  . . . . . .  Bogaon 2nd class cl~oki 
,, bridge . . . . . . . . .  

... Kune.uah 2nd class chuki 1 ;; 1 ; 115; 1 2 
bridge .. . . . . . . . . .  1 

. . . . .  ~ ~ h i r r  2nd ciaso choki. . . . . . . . . .  bridge 
~hu;clos 1st class choki 

,, bridge . . . . . .  
 emca cape . . . . . . . .  I :; 1 .. 11;; 1 ; 

,, 2nd c l w  choki ... 
bridm 1:: ! A 7  87 / 1 

... ~ u t & ~ o o r  2nd c i 6 ; ~  ch;& . . . .  90 2 18; 

Feet. Feet. Feet. 
3 6 1 I I  ... . . . . . . . . . . . .  
3 33 4) 2); 18 
3 33 44 2f 20 

. . . . . . . . . . . . . . .  
3 33 4f 2* 20 

. . . . . . . . . . . .  I ... 
3 33 4) 

2)/ 
18 

. . . . . . . . .  ... ... 

. . . . . .  

. . . . . . . . . . . . . . .  
3 30 4 2 20 

. . . . . . . . . . . . . . .  
3 2 9  4 2 18 

. . . . . . . . . . . . . . .  
3 2 9  4 2 18 
. . . . . . . . . . . . . . .  
3 29 4 2 20 
. . . . . . . . . . . . . . .  
3 28 4 2 18 
. . . . . . . . . . . . . . .  
3 28 4 2 20 
5 6 1 1 ... 

. . . . . . . . . . . . . . .  
3 28 4 2 18 

. . . . . . . . . . . . . . .  
3 27 4 2 20 
. . . . . . . . . . . . . . .  
3 2 7  4 2 I8 

. . . . . . . . . . . . . . .  
3 26 4 2 25 

. . . . . . . . . . . . . . .  
3 26 4 2 20 

. . . . . . . . . . . . . . .  
3 26 4 2 20 
. . . . . . . . . . . . . .  
2 35 44 21 18 

. . . . . . . . . . . . . . .  
2 35 44 24 20 

. . . . . . . . . . . . . . .  
2 33 4) 2) 18 

. . . . . . . . . . . . . . .  
2 33 4) 2) 18 
. . . . . . . . . . . . . . .  
2 33 4 t  2) 18 

. . . . . . . . . . . . . . .  
n 32 4) P+ 18 

... 5 6 1 1 
. . . . . . . . . . . . . . .  
2 32 4 t  2) 20 . . . . . . . . . . . . . . .  

Cubic Feet. 
14,231 
3,460 

61.421 
47,860 

13,283 
63,057 
2,723 

61.832 
3,862 

62,609 
14,882 
65,779 

3,4iO 
54.808 
2.874 

58,088 
13.926 
54,819 

2.895 
54,142 
2,841 

58.402 
2 , i i i  

54,233 
14,270 
55,414 
... 
3,102 

52,131 
2.339 

53,538 
3,122 

52,480 

14,315 
64,206 

2,997 
63,800 

2,881 
53,602 
2.997 

46,810 

13,985 
56.951 
2,859 

49,117 

2,984 
43,400 
3,096 

46,665 
10,671 
42,646 

17,437 
2,728 

48,047 
2,735 
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9. 

Name of the 
Executive 

Engineer or OWcer 
under whom 

built. ' 

Lieut. Hodgson. 
Ditto. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
nitto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 

Ditto. 
Dit~o.  
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 
Wtto. 
Ditto. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 

8. 

Total Cost 

of the Work. 

ns. A. P. 
2,213 5 9 
404 12 0 

10.0il 14 9 
8,190 15 7 

1.250 12 1 
10.659 13 5 

310 4 8 
9,930 i 64 
455 3 6 

9.G27 0 9 
2.006 I4 1 l 
10,935 1 5 

402 2 2 
9.390 1.1 0 
393 14 8 

9.854 6 1 
1.884 12 2 
8,946 4 7 

403 13 0 
8,551 5 6 
351 7 1 1  

10.007 9 3 
349 0 1 

9.402 15 7 
1.50G 2 10 
9.902 1 31 
3,340 511 
347 1 3 

8,850 6 8 
331 14 1 

8.865 3 9 
390 5 3 

8,699 4 6 

2,133 13 1 1  
12,418 1 4 

393 15 1 
9,635 1 2 
3i3 7 4 

9,895 7 4 
401 8 10 

8,625 0 6 

1,857 1.1 3 
9,403 14 4 
435 15 11 

8.649 2 9 

407 13 4 
7,095 4 5 
396 0 4 

7.617 1 1 
(Not complete.) 
(Not con~pletc ) 

2.792 10 7 
. . . . . .  
. . . . . .  
. . . . . .  

7. 

Description of the Work. 

. . . .  Is not connected with bridge 
. . . . . . . . .  Standard plan 
. . . . . . . . .  Same as Ruddn 

Same as Rudain, but has no 
rajbuhas attached, and ghats 
are on down-stream. 

. . . . . . . . .  Standard plan 

. . . . . . . . .  Snme as Hudain 

. . . . . . . . .  Stnndard plan 

. . . . . . . . .  Same as Rudain 

. . . . . . . . .  Standard plan 

. . . . . . . . .  Same as Rudain 

. . . . . . . . .  Standard plan 
Same as Rudain, except in reduv- 

tion of waterway. 
. . . . . . . . .  Standard plan 
. . . . . . . . .  Same nslt~idnin 
. . . . . . . . .  Standard plan 
. . . . . . . . .  Same as Rudain 
. . . . . . . . .  Standard plan 

Same as Hiidain, with exception 
to rajbuha openings, which are 
reduced to 6 feet. 

. . . . . . . . .  Standard plan 
. . . . . .  Same as Gopalpoor 

. . . . . . . . .  Standard plan 
. . . . . .  Same as Gopalpoor 

. . . . . . . . .  Stnndard plan 
. . . . . .  Same as Gopnlpoor 

. . . . . . . . .  Standard plan 
. . . . . .  Same as Gopalpoor 

. . . . . . . . .  

. . . . . . . . .  ~tandarn'plan 
. . . . . .  Snnie as Gopalpoor 

. . . . . . . . .  Standard plnn 
. . . . . .  Same ns Gopalpoor 

. . . . . . . . .  Standard plan 
Same as Gopalpoor, but no ret:iin- 

 in^ revetment8 to bnnk. 
Standard plan . . . . . . . . .  
Similar to Gopalpoor, but ghats 
80 feet long, and no rajbuba 
heads. 

. . . . . . . . .  Standard plan 
. . . . . .  Same as Gopalpoor 

. . . . . . . . .  Standard plan 
Snme an Qopdpoor . . . . . .  

. . . . . . . . .  Stnndard plan 
Same na Gopalpoor, hut two bays 

instead of three. 
Stnndard plan . . . . . . . . .  
Same as Puttuhar . . . . . .  

. . . . . . . . .  Stnndard plan 
Same as Puttuhar, but with re- 

duced wnterway. . . . . . . . . .  Standard plan 
Same as Sogaon . . . . . . . . .  
Standard plnn . . . . . . . . .  
Same as Sogaon . . . . . . . . .  
Slnndnrd plan . . . . . . . . .  
Same as Sogaon, bnt with reduced 

waterway. 
Same an Nuggureea . . . . . .  

. . . . . . . . .  Stnndard plan 

. . . . . . . . .  Same ee L)l~undos 
Standard plan . . . . . . . . .  

6. . . . . .  
. .  Materials Expended. 

Boulders. 

Sand 
or 

Bujree. K 

Cub. Feet. 
1.136 

524 
4.951 
3.157 

... 
5,282 
... 
5,339 ... 
5,i26 

37 
5,932 

16 
5,190 

96 
5,534 
326 

5,296 

39' 
5,354 

25 
7.417 

64 
8,386 

99 
6,529 
. . . . . .  

8 
8,138 

56 
11.562 

16 
5,409 

356 
10,606 

... 
ll,i87 

82 
8,092 

50 
12,706 

472 
10,260 

62 
10,464 

106 
9,040 

44 
8,296 

68 
6,370 

4,291 
44 

7,915 
19 

Lime. 

stone. ~.u,ur.~ ,rth. 

Slannds. ... 
... 
... 
... 

I 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 

... ... 

... 

... 

... ... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... ... 

... ... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... ... ... 

Soorkee. 

Cob. Feet. ... 
... 
... 
. . . .  

... 

... 

... 

... 

... ... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... 

... 

... ... 

... ... 

... 

... 

... 

... 

... 

... 

... ... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... 

... 

... 

... 

... ... ... ... 

... 

... . . . .  ... 

' c u b .  Feet. 
2,270 
... 
9,853 
... 

... 
11,064 
... 

23,352 ... 
38,276 

264 
52,291 

1,200 
32,492 

... 
17,224 
6.000 
20,852 

... 
28,516 
... 

22,4i7 
... 

41,897 
... 

22,797 ... 
... 

28.534 
... 

38.046 ... 
18,436 

6,912 
48,815 

... 
40,478 ... 
37,171 

... 
24,390 

4,547 
34,812 
1.326 

30,849 

1.372 
28,926 ... 
16,196 
4,313 
20,161 

11,970 
702 

23,397 
780 

Cub. Feet. 
5,800 
122 

24.0i3 
18,117 

... 
24,449 

131 
18,631 

136 
20,278 
1,762 

26,107 

199 
16,826 

144 
15,779 , 1,434 
14,140 

328 
13,392 

159 
15,763 

72 
17.820 

555 
17,105 ... 

li2 
16,431 

219 
18.538 

li5 
18,449 

2,382 
30,301 

348 
20.871 

324 
19,038 

262 
20,772 

1,678 
17,049 

180 
15,596 

244 
13,100 

315 
13,652 

2fi4 
15,699 

5,503 
44 

13,568 
66 

ICub. 
... 
... 
... 
... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... 

... 

... 

... 

... 

... 

... 

... ... 

. . . .  

... 

... ... 

... ... 

... 

... 

... 

... 

... 

... 

... 

... ... 

... 

Feet.ICub. Feet. ... 
58 
501k 

1,226 

... 
2.665 

785 
2,084 

48 
3,179 

61 
30 

... 
236 

... 
1,102 
... 
628 

... 

... 

... 
1,5417 
108 ... 
203 
190 

... 

... 

... 
50 

... 
58 

1,077 

... 

... 

... 

... 
66 
68 

...I1' 

... 
1,908 ... 
2,024 

10 
1,260 

J 
1,690 ... 
... 
... 
... ... 
... 
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1. 

Name of Work. 

Distance 

of the Work 

from the 

Mynpoor Regulator. 

5. 
Measure- 

ment. 

3. 
Arches. 

Content 
of 

Musonry. 

4. 
- 

6. . .  
Materials Expended. . . .  

Bricks. I 
3% 

lliles. Furls. Yda. 
Futtihpoor bridge . . . . . .  90 3 57 
Blirznpwr 2nd class choki ... 93 ... 205 

,, bridge . . . . . .  93 1 70 

Din- 1st claw choki ... 86 4 86 1 .. bridge . . . . . . . . .  96 3 178 
Surcya 2nd clnss choki ... 98 4 32 

., bridge . . . . . .  ::: 98 4 115 1 Kunsown 2nd class choki ... 102 2 I4 

.. bridge . . . . . . . . .  102 2 78 
Husscyrun 2nd class cl~oki ... 104 5 143 . bridge . . . . . .  104 6 29 
Rnhosi 1st class choki . . . . . .  108 5 59 .. hridge . . . . . . . . .  108 5 132 
Goonaha 2nd class chobi: ... 111 ... 4 

hridge ... ... 111 ... 74 
0om8;rdn 2nd class c h o g  ... 113 6 117 .. britlge . . . . . . . . .  113 7 16 
Sookl~i 2nd class cboki . . . . . .  115 6 195 

,, bridge . . . . . . . . .  115 7 26 

... Khyrnug~er  2nd class choki I 118 I 7 1209 - -- .. bridge . . . . . .  119 ... 66 
Aima 1st class cbokl . . . . .  122 166 

.. bridre . . . . . . . . .  1 122 1 1:: 1200 

. . . . . .  Bidhun 2ud class choki 
, bridge . . . . . . . . .  

Ootl~a 2nd class choki . . . . . .  
., bridge . . . . . . . . .  

hIuuuwa 2nd class choki ... .. bridge . . . . . . . . .  
Kukwan escape . . . . . . . .  .. let clma choki... ... .. bridge . . . . . . . . .  
nIudoopwr 2nd class choki ... 

,, bridge . . . . . .  . . . . . .  Khoondun bridge 
Tuktowli 2nd class choki ... .. bridge . . . . . . . . .  

. . . . .  Bhosan 2nd class choki. .. bridge . . . . . . . . .  
Jugg~~tpoor  1st class choki ... 147 ... 111 

,, bridge . . . . . .  147 ... 108 
Runjcetpoor 2nd clans choki ... 1.50 1 148 

bridge . . . . . .  150 2 3 
~ o o r & ~ o o r  2nd clans choki ... 153 2 57 

,, bridge . . . . . .  153 2 165 
Koornouli 2nd class choki ... 156 ... 136 

bridge . . . . . . . . .  156 ... 210 
~ar;; bridIre . . . . . . . . .  1 158 3 7.7 

,, lac class choki . . . . . .  j 158 5 3 
Muewanpoor bridge . . . . . .  : 161 ... 111 

. . . . . .  Kliujoori 2nd clasa clloki ::: 1 i6; , bridge . . . . . .  4 76 

Feet. Cubic Feet. 
2& " 48,320 ... 2,687 
2 2 0  45,001 

. . . . . .  Not begun 
2 18 49,170 

. . . . . .  2,687 
2 20 44,457 

2,580 . . . . . .  
2 18 47,255 

2,580 . . . . . .  
2 20 66,949 . . . . . .  9,260 
2 18 50,893 

. . . . . .  2,580 
2 18 63,299 

2,580 . . . . . .  
2 18 45,917 

2,580 . . . . . .  
2 15 44,003 

2,580 . . . . . .  
2 15 62.508 . . . . . .  12,365 
2 15 45,487 
2 I5 / 31,846 
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. . . . .  6. 

. Materiale Expended. 

Boulders. Soorkee. 

Bujrce. 

Total Cost 
Description of the Work. 

of the Work. 

9. , 

Name of the 
Executive 

Engineer or OBiccr 
under whom 

built. 

Cub.Feet. Cub. Feet 
22,317 ... 

534 ... 
9,699 ... 

Cub. Feet. Cob. Feet 
12,531 ... 

52 ... 
11.680 ... 

Cub. Feet. Cub. Feet ... 8,058 
... 52 ... 7,736 

BE. A. P, . . . . . . . . .  Same as Dhundos . . . . . .  . . . . . . . . .  Standard plan 327 14 7 
Same as Dhundos, but with re- . . . . . .  

duced waterway. 
Not begun. 
Same as Mirzapoor . . . . . .  . . . . . .  . . . . . . . . .  Standard plan 324 1 10 
Same as Mirzapoor . . . . . .  . . . . . .  

. . . . . . . . .  Standard plan 310 2 6 

Same as Mirzapoor 
Standard plan ... 
Same as Mirzapoor ... Standard plan 
Same as Mirzapoor . 

... Stnndard plan 
Same aa Huaseyrun 

... Standard plan 
Same as Husseyrun 
Standard plan ... 
Same as Husaeyrun, 

waterway reduced. ... Standard plan . . . . . . . . .  
. . . . . . . . .  ... Same as Sooklii 
. . . . . . . . .  50 Standard plan ... 821 Same as Sooklii 

5,455 Ditto, but with rajbuha i l ads  a i d  
ghats. . . . . . . . . .  ... Standard plan 

. . . . . . . . .  1,825 Same as Sookhi . . . . . . . . .  ... Standard plan 

. . . . . . . . .  893 Same ss Sooklii . . . . . . . . .  ... Standard plan . . . . . . . . .  1,479 Same as Sookhi 
5,598 Same as Nuggureea . . . . . .  
... Standard plnn . . . . . . . . .  

. . . . . . . . .  2,682 Same ns Sookl~i . . . . . . . . .  ... Standard plnn . . . . . . . . .  870 Snme as Sookl~i . . . . . .  5,918 Same ns Barrnpoor ... Stan~lard plan . . . . . . . . .  . . . . . . . . .  827 Same as Soukhi ... Stnndnrd plan . . . . . . . . .  
3,791 neaign siniilar to reat, but with 

only one waterway. . . . . . . . . .  ... Standard plan . . . . . . . . .  4,855 Same as Bl~osnn . . . . . . . . .  ... Standard plan . . . . . . . . .  2,474 Sa~iir as Dhoaan 
. . . . . . . . .  ... Stnndard plan . . . . . . . . .  2,530 Same as Uhosan ... Standard plan . . . . . . . . .  
. . . . . . . . .  2.921 Same .?a Bhosnn 

456 Ditto . . . . . . . . .  
. . . . . . . . .  252d Stnndard plan 
. . . . . . . . .  1,398 Same as Bhouan 

37) Standard plan . . . . . . . . .  
488 Same as Bhosan, but on a skew of 

an nngle of 53O. Revetments, 
ghats, and rnjbulia heads ar- 
rnl~aed so as to give aquareneaa 
to the wnrk. 

775 An escape of :j oponing on each 
side of the canal, with an under 
passage of masonry for country 
drainage. Chokie on the flanks. 

1,685 9 7 
6,737 6 5 

353 8 10 
Not completed. 

371 4 11 
Not cumplcted. 

344 2 9 
Not completed. 

5,606 0 2 
1,421 12 7 

Not completed. 
349 12 4 

9,341 10 6 

Lieut. Hodgson. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 
Ditto. 

Lt. Hutchinson and 
Lt. Hodgaon. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ilitto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Dilto. 
Ditto. 
Ditto. 
Ditto. 

Not completed. Lieut. Hodgnon. I 
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1. 2. 

Distance 

Name of Work. 

. 

l)ubowli regulator . . . . . .  

Duknapoor, or Grand Trunk 
Road bridge. 

Cnmpoor Works :- 
No. 1 Gunj bridge . . . . . .  

2 ditto . . . . . .  
3 ditto . . . . . .  
4 ditto . . . . . .  
5 Riddell'a bridge ... 
6 Couree bridge . . . . . .  

No. 1 Lock . . . . . . . . .  
Lower rond bridge ... 

No. 2 Lock . . . . . . . . .  ditto . . . . . . . . a  
4 ditto . . . . . . . . .  
5 ditto . . . . . . . . .  

Terminal Work8 . 
Canal and eaplanede, revetments, 

inlets. &c. 

3. 
Arches. 

5. 
Meaaure- 

4. 6 .  . .  
Materials Expended. . , 

2% ment. 
of the Work % 

Bricke. 

1 

1 

1 
1 
1 
1 
1 
1 

1 

j 

Feet. 
1 

2 

1 ... ... ... 
2 

... 
1 
2 

; 
2 

Yda. 
206 

196 

185 
166 
165 
151 
128 
140 
183 
57 
126 
16, 
151 
192 
l3 

MUes. 
164 

167 

168 
168 
168 
168 
168 
168 
169 
169 
169 
169 
169 
169 
169 
... 

Feet. 
20 

20 

20 
20 
20 
20 
20 
20 

20 

Fwls. 
5 

3 

1 
2 
3 
4 
6 
7 ... 
3 
4 

5 
5 
6 

} . 1 . 1 . 1 ::: 1 ... ... . . . . . . . . . . . . . . .  

I Feet. 
2f 

2f 

2) 
24 
2f 
28 
24 
2p . . . . . . . . . . . . . . .  
24 

. . . . . . . . . . . . . . .  

... 

... 

Feet. 
1) 

2 

1) 
14 
14 
14 
14 
1) 

1) 

18 

25 

20 
20 
20 
20 
20 
30 

30 

1,54,185 
12,41,618 

... 
8,40,106 

... 

... 

Cubic Feet. 
25,185 

27,785 

13,079 
12,103 
12,328 
11,654 
9,246 
18,052 
78,311 
12,185 

47,244 

4,07,760 
76,68,030 

1,69,259 

76,284 

63,956 
64,386 
60,906 
67,602 
63,000 

1,18,804 
2,72,781 
71,500 

51,313 

... 

1,08,541 

... ... ... ... ... ... 
15,960 ... 
21,880 

... 

... 

... 

... ... 

... ... 

... 

... 

... 

... 

48,000 

16,589 

63,496 
65,696 
23,920 
13,780 
11,000 
13,538 

26,21,682 
15,000 

I3,61C00 
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6 .  . . . . .  7. 

Description of the Work. 

Grooves are provided a t  this 
bridge for gates to shut off the canal. 
A raJbolla head of 10 feet openlng for 
the country between the Pendoo end 
Ganges is also attpcbed. Ghatson both 
rides, and an inlet on the lelt above 
brldge, form parts of this work. 

This is the flrst of the Cawnpoor 
aeries of works. It has ghats 
on up-stream side, with inlets, 
but no rajhuha heads. Pilas- 
tered and rusticated piers. 

I . . . . . .  

Sand 
or 

Bujree. 

Cob. Feet. 
205 

2,229 

2,284 
2,268 
2,038 
... 
1,600 
3,247 

Lt. Hutchinson, 

and Lt. Price. 

8. 

Total Cost 

Of the Work. Soorkee. 

Cub. Fect. 
306 

291 

... ... 
143 

1,957 
420 
225 

3. 

Name of the 
Executive 

Engineer or OfBcer 
under wliom 

built. 

Not yet complete 

6,327 

4,926 
73,636 

Boulders. 

Maads .  ... 

... 

... 

... 

... ... 

... 

... ... 
3,224 

1,850 
24,935 

. . .  

Runkur. 

Cob. Feet. ... 

3,925 

2,620 
2,760 
1,659 ... ... ... ... 

Materiala Expended. 

Lime. 

I I Stone. Kunkur. Earth. 

... 

... 

... ... 

Cob. Feet. ... 

... 

... ... 

... ... ... 

... ... 

Not completed. Lieut. Hodgso~~. 

R 0  * =.I 

... 

... 

8,075 ... 

... 

... 

... 

... 

Not completed. 

Cub. Feet. 
9,705 

6,486 

2,153 
2,323 
2 , l i 5  
1,957 
2,100 
4,988 

18,556 

Lieut. Hutchinson 
and Lt. Hodgson. 

Cob. Feet. ... 

... 

... 

... 

... 

... 

... 

... 

... 
3,900 

10,403 

5,657 
73,051 

... 

... 

... 

... 



THE GANGES CANAL. 

A P P E N D I X  K, 

REPORTS on the DIMAT and BHOSAN BRIDGES. 

No. 194. 

From Lieutenant A. G. GOODWYN, Ezeeutive Engineer, No~thern Divbion Ganges Canal, to Lieut.-Colonel 
P. T. CAUTLEY, Director, Ganges Canal Works. 

SIR, Mussoorie, 12th February, 1850. 
I have the hononr of forwarding herewith the report in duplicate of the Committee which you in 

your letter No. 1,798, of 4th instant, ordered to assemble for the purpose of surveying the Dimat, Liberheri, 
and Munglour Bridges. This report is accompanied by a sketch, ahowing the general direction of the 
voussoirs of the eastern arch of the Dimat Bridge, illustrative of the remarks of the Committee on this point, 
and also by a letter, in original, from Lieutenant E. Sharpe, assistant executive o5cer of the Second Division 
Ganges Cand. 

2. The letter of t,he Executive Engineer Second Division Ganges Canal, received under cover of your 
own, is herewith returned as directed. 

I have the honour to be, &c., 
(Signed) A. G. GOODWYN, Lhutplant, 

Executive Engineer, Northern Division Gange~ Canal. 

horn Lieutenant E D ~ D  SEARPE, Acting Assistant Executive Engineer, Ganges Canal, to Lieutenant 
E. FRASER, Execzttive Engineer, Munglour Division Ganges Canal. 

SIR, Dimal, 29th January, 1850. 
In reply to your letter dated the 26th instant, I have the honour to return the following replies to 

the queries contained in it :- 
1st. The arching of the eastern arch was commenced on the 7th December, 1849, and was keyed on 

the 17th idem. 
2nd. I made it a point to visit the bridge every day, except when any other important business should 

detain me ; but from this, or any othor cause, a greater lapse than that of one day never intervened between 
any two co~~secutive visits. 

3rd. I obtained a supply of water for the bridge masonry from the village of Dimat, and two days' 
supply mae always reserved in a tank built for the purpose, whence it was issued to the top of the bridge by 
bhisllties in sufficient quantities ; and whenever I saw the work going on, the bricks were invariably soaked 
before being given to the masons, as it eeemed in a manner habitual to them, and I fully believe that they 
were always so wetted. 

4th. Sergeant O'Farrell, Assistant Overseer, never missed one day in his attendance at the bridge,from 
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the commencement of the arching to the 17th of December, 1849, when he was seized with an attack of 
illness which precluded his attendance. That he was also punctual in the time of arrival and departure, I 
myself ascertained by varying the hours of my own visits, sometimes arriving there by sunrise and some- 
times at sunset. 

I have the honour to be, &c., 

(Signed) EDMUND SEARPE, Lieutenant, 

Acting Assistant Executive Engineer, Gangee Canal. 

SECOND DIVISION GANGES CANAL. 

REPORT of a COMMITTEE which asse~nbled in accordance with orders contained in letter No. 1,798, dated 
4th February, 1850, from the Director of the Ganges Canal Works to the President, to survey the 
Dimat Bridge over the Ganges Canal, and also those at Munglour and Liberheri. 

Preeident-Lieutenant A. G. GOODWYN, Executive Engineer, Northern Division, Ganges Canal. 

Membe~s { Lieutenant E. F~ASER, Esecutive Engineer, Second Divisiou, Ganges Canal. 
Mr. THOMAS LOGIN, Assistant Executive Officer, Northern Division, Ganges Canal. 

Subject on which a Report is called 
for by the Director. Report and Remarks of Committee. 

1. Qnality of material, brick, The cement is composed of one part stone lime to two parts soorkhee, 

and cement. and is of excellent quality. The dimensions of the bricks used are 
12.225" x 5.975" x 2 .887CM, and they are of the best description, thoroughly 
burnt. 

2. Quality of workmanship The method taken by the Committee in arriving a t  the average thickness of 

in general, tllickness of seams seam has been to measure the original length of the arches over the extrados 

of arch especially. and under the intrados, taking the mean between t,hese two measurements; then 
to count thc number of courses on edge in this length. This number, multiplied 
by the average thickness of bricks, derived from a measurement of ten taken out 
of one of these arches, has then been subtracted from the mean length of arch, in 
inches, as obtained above, and the remainder being divided by the number of' 
seams has given the following averages :- 

In the east arch . . . . . .  ... -3857 inch. 
In the centre arch . . . . . . . . .  -3397 ,, 
In  thc western arch . . . . . .  . 3 8 5 i  ,, 

In  the opinion of this Committee, although the materials used are good, the 
masonry, owing to bad ~vorkn~anship, is entirely the contrary, except in the outer 
faces of the arches. The Committee are of opinion that i t  is owing to this 
difference in the quality of the work tllat the outer portions have suffered cmehing 
on the striking of the centres. In that arch, the eastern, the middle of which is 
exposed, the Cornmittce dincovered a want of bedding of mortar for the bricks, 
which, they think, is of itsclf sufficient to account for the failure of the work. In 
a Ictter from Lieuteunnt E. Shnrpe, the assistant in executive charge of the work, 
to the address of the executive cngineer of the Second Division, that oficer reports 
that the bricks were, whcu lie visited thc works, invariably soaked before they 
were giren to Lhe masons to lay, and he expresses his belief that they were alwaya 
so wetted. In this bclief thc Comrnittce cannot concur, should it be intended to 
be implicd that the bricks were generally laid in a dripping state, or that suficient 
water was used; and they remark that this being Lieutenant Sharpe's first masonry 
work, and he heing prnctically unaware of what essential importance the free use 
of water in laying masonry in a dry climate is, is probabiy the cause of the 
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Subject on which a Report ia called 
for by the Director. 

3. State of advance of ma- 

sonry in wings and spandrils 

a t  period when centerings were 

struck. 

4. State of induration of ma- 

sonry of abutments, llow long 

the abutment masonry had 
been allowed to stand before 

the arches were built, and how 

far earthwork was completed 

in their rear, a t  the time when 

the centerings were struck. 

5. Action of thrust upon 

abutment, if any, to be de- 

scribed. 

6. Whether to protect the 

works from contingencies aris- 

ing from neglect o r  careless 

superintendence on part of the  

establishment on the work, 

either increased dimension to 
the abutment, or modification 

to the direction of the thrust 

of the arch, may be advan- 

tageously designed. 

7. T h e  amount of super- 

vision given by the  asuistant 

and ovemeer in charge of tlie 

particular work. 

Report and Remarks of Committee. 

discordance in their reports. The Committee also remark that the bricks were not 
dreeaed before being laid, and that the voussoirs in the interior of the eastern arch, 
the only one in which they have been able, by the removal of the masonry, to 

examine them, have not everywhere been constructed perpendicular to the c m e  of 
the extrados, as they were ordered to be, and should have been. Accompanying 
is a sketch showing this obliquity at various points along the interior masonry of 
the eastern arch. The Committee are aware that much of this obliquity is due to 
the sinking of the arch, but think that some also is owing to imperfect workman- 
ship. The bond prescribed by the executive engineer, as described to the Com- 
mittee by that officer, has not been carefully attended to; and the Committee 
observe an undue preponderance of headers (i. e. bricks set vertically, or 
nearly so). 

When the centres were struck, the wing walls were level with the point where 
the curve of the extrados meets the impost of the arches, and the spandril walls 
had heen carried up 2 feet 8 inches higher. 

The abutment masonry had stood about seventy-five days before the arches mere 
built. The induration of the cement is now very great, causing it to offer about 
the same resistance to an iron point as a good peela brick. The earthwork in rear 
of abutments was completed to the top of the wing walls prior to the final lowering 
of the centres of both eastern and western arches ; but the eastern arch was 
lowered 6 inches when the earthen backing of the abutment had only attained the 
level of the springing line of the elliptical curve. 

No appearance exists of any injurious action having occurred. 

Fonr bridges having already been successfully built in the method designed for 
this one, the Committee consider the merits of the plan established, and recommend 
no modification of it. The c a w  of failure appear entirely independent of the 
plan. 

The Committee having in their answers to question 2 recorded their opinion 
of the cauees of failure, beg to refer to the accompanying letter from Lieu- 
tenant E. Sharpe, regarding the amount of supervision bestowed on the work 
by himself and by Sergeant W. O'Farrell, late aseistant-overseer of this division; 
and though not specifically ordered to report on this point, considers this super- 
vieion, aa regards the number of visits of Lieutenant Sharpe, and the duration 
of the attendance of Sergeant O'Farrell, sdicient to wnrrant an expectstion of 
good work. 

The Committee further remark, with reference to the centre uch, which, h a h g  
been lowered only 1 inch, at present stands uninjured, that they are aatiafied, after a 
careful examination, that should the centre, be removed, failure here deo be 
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Subject on which a Report is called 
for by the Director. Report and Rcmarke of Committee. 

the result. They therefore recommend that i t  be immediately dismantled, without 
lowering the centres any further, or permitting further induration of the cement, 
as the former operation would, in their opinion, crush many bricks, and further 
setting of the mortar would increase the difficulty of removing the arch, without 
affording any fair proapect of advantage. 

The Committee have inspected the Munglour and Liberheri bridgee also, which 
they find to be sound and well built. 

(Signed) A. G. G o o ~ m ,  Lieutenant, Executive Engineer, Prk&nt. 
(Signed) E. FWER, Lieutenant, Executive Engineer, Member. 

(Signed) T .  LOGIN, AssGtant Executive Oflcer, Member. 

DIMAT BRIDGE, EASTERN ARCH. 

Showing direction of Voussoirs at distancas of 5 feet, 97mlsu~ed fm the centre. 

(The dotted lines show what the direction of the Vouesoirs should be.) 
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From Lieutenant C. W. HUTCETNBON, Executive Engineer, Sixth Division, Ganges Canal, to LieutenantColonel 
P. F. CAUTLEY, Director, Ganges Canal, &c. 

SIR, Camp, Kukon, 28th Febmay, 1852. 
I have the llonour to report to you that a few days after the entire removal of the centering (an 

earthen one) of the Bhosan arch, it fell. 
This arch (and one of the skewbacks) was built by contract by Mr. Hussey under the immediate super- 

vision of Madhoram, Sub-Assistant Civil Engineer. 
I attach a sketch of the state of progress in the adjoining side passages, &c., and a dotted line showing 

the position it assumed on falling. 

The cause, as it appeared to me, of this accident, and as Lieut. Hnme (whom I sent for to meet me on 
the occasion of my visiting it after it fell) also thinks, was solely the very bad quality of the masonry in the 
backing to the arch (built by Mr. Hussey) and in the great quantity of mortar used, and in the very inferior 
quality of this mortar. 

This skewback was the first masonry on the bridge that was built by Mr. Hussey. The abutment and 
the other skewback were built previously by Madhorarn, and are much better built. 

Madhoram states that he was absent on other works for the two or three days during which this was 
built, and was not aware it was so bad, although he was aware of the inferior quality of the mortar, as he 
saw it used on his return in other parts of the masonry, and at once insisted on its being properly prepared 
(it was not even ground or mixed in the mill at first), and saw that better lime was supplied to Mr. I-Iussey. 

When I first visited the work, to see the quality of Mr. Huasey's masonry, I thought it 80 bad, in the 
portion of the side-passage walls that were built, that I had them pulled down, and particularly pointed out to 
Madhoram, that he was to allow no such masonry to pass. The skewback was covered over on the top, and 
I did not observe that it was so bad. 

The arch itself wm very well built, and the mortar used in it is very good, and the joints are fine. 
The skewback has been, as shown in the sketch, thrust off the abutment almost ; and on examining it, 

the centre of it appeared to have been stuffed with mortar, and this mortar had no hold of the brick9 
whatever. The mortar was all in powder. The arch, therefore, had nothing whatever to resist its thrust 
save a few bricks. 
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Mr. Hussey discontinued all masonry work in the middle of January last, not finding sufficient profit 
in  the rates I allowed him. 

Having allowed him to carry on the arch and other masonry work without having discovered thc 
badness of the skewback built by him, I conceive that I cannot in any way now call upon him to rebuild an!- 
part of the fallen masonry, or even find fault with him. 

The total loss by this accident is about 230 rupees, and this will not cause the estimate for this bridge 
to be exceeded; especially as so much masonry has been struck off by the omission of the ogee walls. 

The skewbacks are now being rebuilt, and after they have had four months to indurate, the arch will I)? 
again turned. 

I have, &c., 
(Signed) C .  W. HUTCHINSON, Lieutenant, Executive Engineer, 

Sixth Division, Ganges Canal. 
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A P P E N D I X  L. 

SYSTEM of ACCOUNT-KEEPING introduced into the ROORKEE WORKSHOPS by 
MR. HARRY MARTEN. 

MEMORANDUM on an Improved System for conducting and keeping the Accounts of the Roorkee 
Workshops. 

TRE communications which have taken place between Colonel Cautley and myself, having ended by his 
deciding that the management and account-keeping of the Roorkee worlrshops, on their becoming inde- 
pendent of any particular work, shall be made to corresponcl as nearly as possible with what would be tlie 
system were the factory to be worked by a private company; and having been desired to draw up a 
nlemorandum on the plan which should be adopted for carrying out the object proposed, I beg leave to 
state that m y  general views regarding the Roorkee workshops are these :- 

2. That  they should be looked upon as, what they must ultimately become, a large factory and 
general furnishing warehouse, wl~ose objects are to manufacture and retail out every description of article 
required for engineering purposes, whether undertaken by the Government or by private individuals ; and 
that, in order to ensure these objects being gained, the institution should be conducted on the principles which 
guide similar concerns the property of private companies-the only difference being, that a private compmy 
would work its factory for pecuniary profit, the Roorkee workshops would be worked merely to cover their 
expenses. 

3. T h e  principal features involved in these views are :-1st. Tha t  t l ~ e  factory being conducted on the 
above principles, the director of the Ganges Canal Works should represent the interests of its proprietors 
(the Government of India), and be vested with powers, and act in  every way, as if he were " Managillg 
Director" (by which designation I shall hereafter refer to him) to s private colnpany; 2ndly. That the 
factorg be made to pay a11 the expenses incurred upon it-xcept for the cost of the original buildings and 
motive power, upon which (they being held as "dead stock," thc property of the Governmcnt) it should 
pay the usual 5 per cent. interest only; 3rdly. Tha t  a commercial system of bookkeeping be introduced 
into the office of the factory; 4thly. Tha t  as the business of the factory will embrace sales to private 
individuals, and tlie supplying of Government officials, the system of payment should be the same in both 
cases. 

4. On the first point, there is hardly any necessity for my remarking upon the duties of the managing 
director: he will of course watch with all possible vigilance the progress and growth of this promisillg 
factory, supply funds whenever necessary, inspect the works and examine the accounts, advine control 
the superintendent in every possible way without harassing him with useless details, make reports to Govern- 
ment on what had been done and was doing, submit such periodical balance-shects and progress-reports as 
would satisfy the Government as to the working of the concern, &c. &c. ; but, in order that his interest 
in the welfare of the factory may not flng, he should be vestetl with some amount of discretionary power- 

5. In elucidation of the second point, I would refer to the books of account appended to this pal)er, and 
to explanations of the same which will presently follow under the title of Instructions to ~u~~er in tendents~"  
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I t  will be seen that d expenses on repairs of buildings, permanent or supervishlg establishment, wear and tear 
of tools, interest on dead stock, which is the extent of the contingent charges during the month fictitiously 
represented, are debited to c r  profit and loss." T o  meet this amount, a percentage (which in the course of a 
few months may be very approximately estimated) on all manufactured goods going out of the warehouse 
is and the amount so realized credited to "profit and loss." Thus the factory not 0111~ exhibits 

itself as no expense to the Government, but returns 5 per cent. on the value of its dead stock; and, moreover, 
a t  once distributes its working expenses amongst those who hare the best right to bear them, via., the 
purchasers of manufactured articles, whether private individuals or Government departments. 

6. On the third point, also, the best illustration of the advantages of a good system of bookkeepillg 
that I can give, is the books themselves, and the explanations before adverted to ; but  to make tlJs paper 
complete, I must, as briefly as possible, refer to them here. The particular system which I have illustrated 
in the appended forms is that known as '' double entry," and is the one always adopted when large interests 
are at  stake, and when a merchant is desirous of showing good books : it is accuracy itself, for no error call 
creep into the accounts without being detected when tlie balance-sheet is being made out. With a careful 
booldreeper, the superintendent is relieved of all anxiety on the score of his accounts; every transaction being 
stamped in the day-book the moment i t  occurs, the rest follow in succession, and with this surety, the 
superintelldent can devote the whole of his time to his legitimate duties. As explained in the instructions, 
the receipt or payment of money is confined entirely to the office ; nobody has the handling of money but the 
cashier; and the subordinates of the factory who incur expense, either in labour or with&.awal of material 
from store, having each made up  his portion of the daily abstract, are free of accounts. No delay, therefore, 
ought to occur in the books being kept up  \\-it11 regularity and expenditure, and a day's notice should be 
sufficient to produce a balance-sheet comprehensively showing the state of the affairs of the factory on any 
given date : in addition, the Government is assured as much as may be against fraud ; for the foremen, 
overseers, and store-keepers, having nothing to do with payments, and the cashier being able to disburse 
money only on the indelible authority stamped on the daily abstracts, no colldsion could possibly exist without 
being detected by  a watchful manager. The  a instructions " provide fully for the Government, and its offices 
of account being satisfactorily accounted to for what, in comnlercial phrase, may be styled thc risk embarked 
i11 the factory, while, a t  the same time, from the comprel~ensiveness of the system of bookkeeping, the office 
work, not only in the factory, but in all the offices of control, is reduced to a minimum. 

7. On the fourth point, my object is to secure the factory from the introduction of varying principles 
in the conduct of its account, which would inevitably create confusion, and suggest excuses for arrears. A s  
the sales to private individuals must necessarily be cash transactions, I would make this the guiding principle, 
and demand similar cash p2yrnents from the various departments of Government that may purchase from 
the factory. Althougl~ this is a mere question of principle, i t  has many advantages over the present course ; 
for the factory woulrl Le saved from submitting elaborately detailed bills twice over (one to Government and 
one to purchaser), and all the col~espondrnce requisite for getting bills passed and their amounts debited 
to the v ~ r i o u s  departments. And tlie department supplied with articles, having paid cash for them, is certain 
to bring the transaction on its books: not only, therefore, does that particular departlncnt become at  once 
answerable for the cost of articles ncccssary to its operations, but thc head offices of account nre able to 
rapidly adjust the true value of the Government property in each of its departments-at least, as far as 
transactions with this factory are concerned. The money returns from these sourccs would often render the 
factory independent of advances from Govei~~lncnt,  and in this item also, save some measure of labour to 
its own and other offices of the State. The monthly account current which is to be submitted to the 
accountant ellows how thc factory wolrld account for money so received. 

8. In the accompanying forms of books and statements I have endeavoured to provide for the general 
wants of tho filctory ; and in proceecli~ig now to exl)lain them, I shall enter upon other topics which mill not 
ollly tend to make thc proposed system understood, but be suggestive of the orders that may be necessary 
ou the scp,~rstio~i of the factory from the Ganges Canal Works, as " Instn~ctions to the Superintendent." 

9. The managing director has the general control of all the establishment3 attached to the Roorkee 

F F  2 
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factory ; in him is vested authority for the appointment and dismissal of all permanent establishment, 
comprises, in addition to the superintendent, deputy superintendent, practical engineers or foremen, overseers, 
misturees. warehouseman, storekeepers, bookkeeper, and clerks in the office, and no appointment or 
dismissal can be made in any of these ranks without his sanction. 

10. The  superintendent has the immediate and particular control of all the establishments, and of every 
department attached to the factory, and he has the arranging for, and disposing of, labour in such strength 
as the requirements of the work in progress, o r  about to be set in progress, may call for. 

11. T h e  superintendent's especial duties are, control, management, seeking, selecting, and purchasing 
material best adapted to the purposes of the  factory, devising methods and ways for turning to the best use 
all the motive power, machinery, establishments, &c., that he has a t  his disposal, introducing improvelnents 
into existing designs, adapting simple machinery, calculated to come within the comprehension of the natives, 
to the purposes of more costly and intricate inventions, &c. &c. ; and, in fact, while exercising a wl~olesorn~ 
check upon everybody and everything placed under him, to endeavour b y  every means in his power to 
promote progress, and successfully work out the object of the founders of the institution. 

12. The  superintendent might place his office under the immediate charge of the deputy superintendent 
as one of his duties ; and m all money is to be receivcd into, and paid out of the oflice, he might constitute 
him " cashier "-he keeping the cash day-book (Form 1). 

13. I n  the working of the factory, i t  mill be found convenient to keep the manufactured goods distinct 
from all other stores, and of having a warehouseman (European assistant overseer) in cl~arge of them, and 
for executing all orders that may be received. I n  the course of time, as the manufactured articles increase 
in extent and interest, a show-room might be erected, and the things so arranged, that visitors might at once 
see the quality and description of work the factory was able to turn out. The  warehouseman should keep his 
account of stock in hand ancl issues, in a tabular form, similar to that (Form 2) appended for the storekeepers, so 
that the balance remaining in the warehouse, after each day's orders had been executed, might be seen at once, 
but the remaining account of thk " receipts and issues" of each day s h o ~ ~ l d  be kept in the Forms 2 n and 2 6. 

14. The  superintendent, being the receiver of all orders, would make any remarks upon them that he 
considered necessary, and send thern to the office for entry into the order book (Form 3). This order book 
being sent to the \varel~ouseman, he mould execute them to the extent his stock admitted, and fill 1 1 ~  

the columns left in the book with information expected from hirn ; with goods despatched he wollld al\rays 
send a LL liqt of stores despatched " (Form 4) ; and should tlic goods be going to a clistancc, wl~ich rendercd an 
advance of cart hire necessary, hc would note on this list the total amount of cart 11ire to be paid, the 
advance made by the factory, and the balance to be by the receiver of the goods. Thc l~re?entation of 

this list by the chuprassy going in c l~arge  of the stores to the casl~icr, would be sufficient warrant for his 
paying the an~ount  indicated. T l ~ e  invoice of such despatches would be made out from the order 1)ook and 
sent off by post, after its contents had been copied into the invoice book (Form 5). Every n~nnufacturcd 
articlc sent out of the warehouse is to bear a percentage to cover the cost of the expenses of tllc factory; and 
this is added OIL in the office, the warehouselnan's rates being thosc for the cost of material and labour ol l l~.  

1.5. The  office attached to t l ~ e  f:tctory is to be formed and conducted on commercial princi1)les; in it is 
tu be comprellendcd every tr:tnsaction connected with the working of the concern ; nothing should go out of 
or come into the factory witl~out passing t11ron~ll i t ;  all nloney must Le reccived into and paid from i t ;  and 
with esception to muster-rolls (Form 8) and stock registers, no accounts whatever are. to be kept a\\aY from 
it. Thc  Daily Abstract Book will lie open in the office, ant1 such sul~ordinates as havc to account for Ial)onr 
employed under thern, stores issued or reccived, &c., will attend a t  the time that may be fixed ~lpon for the 
purpose of entering into it the results of their day's operations. I deem it proper to lexve to the superin- 
tendent, wliosc duty it  especially is, the fixing of c:wh sul)ordinxte's share in the filling up of tllis (laily 
abstract; but my idea is, that a mort excellent check m i ~ h t  1,c established over this, the most ilnllortnnt part 
of the factory, by the forcnlen and ot l ie~s having  squad^ of morkmer~ under them beill,rr mntlc to 
mcmoranclum of the people employed, the material3 rcceibe~l from storcq, &c., in each of their s~ct i l )nr ;  alld 
when the p n e r a l  musterer was about to enter tile details under each head of ~vork, that they sllould cornpare' 
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their memoranda with the return of the musterer-the same with the storekeepers-and attest the correctl~esq 
of the entries by affixing each of their names to that portion which applied to their several sections. Thi* 
daily abstract would form one of the most important of the auxiliary books required: the form already ill 
use in the shops (Form No. 7)  is probably as good a one as can be devised, and the only addition wanted is 
a general abstract, to be made up by the bookkeeper, in  which he should extract the rate for each article 
manufactured and transferred to the warehouseman's books : generally, this would be made up  a t  the end of 
every month for posting to the principal books ; but if the article completed was to be scnt away imme~l ia te l~ ,  
the abstract could a t  once be made out. The  other auxiliary books are the Cash Day  Book and the Stock 
Books, for 1~11ich forms are given, and which require no explanation, their purposes being plainly stamped on 
their pages. 

16. The principal books are the day-book, journal, and ledger; these are  to be kept on the system 
known as "double entry," the grand objects being to secure to the factory a faithful record of its transactions 
with the least amount OF labour, and to show that the factory pays the whole of its expenses, and returns 
to the Government 5 per cent. interest on its outlay in buildings and motive power. In drawing up the 
forms of these books, I have supposed that the superintendent has just received independent charge of the 
factory ; that he has taken over from Lieut. Goodwyn the whole of the dead stock, machinery, tools, raw 
material, and manufactured goods, that exist on the date of the transfer ; and that he, subsequently, receives 
an advance of money from the managing director. B y  the first account in the Ledger, " The Government 
of India," I prove that it  gets the credit for these as well as for the interest on its dead stock, and by the last 
account, " The Balance Sheet," that tlie credit so given is the actual capital of the factory, and that the 
books are correct. 

17. The  Day Book and Journal are kept in one book ; the former octupying the left page, the latter 
the right onc ; and much time and trouble are saved by this arrangement, besides tlie surety of accuracy ; for 
if the entries in the Journal (which is tlie index to the Letlger) are correct, tlie totals of both its columns must 
agrec, and also correspond with the total of the Day Book column. In  the Day Book, we commence wit11 
an entry representing the value of the stock which me have to ~vorlc upon, then follows the in-comings and 
out-goings as they occur; and on the last day of the month we bring forward in abstract the data afforded 
by the daily abstract in the expense that has been incurred in manufacturing; and the month's transactions 
are closed by the entries of all the contingent expenses of the month. 

18. T l ~ c  Journal is tleducecl from the Day Book, and shows how tlie transactions are to be posted to the 
Ledgcr. Each Day Book entry calls for one Dr. and one Cr. in transferring it to the Journal, for 
the principle is that the Drs. must he equal to the Crs., and, therefore, tlie first itcm in the Day Book 
is tral~sferred to the .Journal as " stock Dr. to factory buildings, kc.," and " Cr. to the Government of 
India," whose property it  is. The  nest  entry in the Day Boolc is a draft, wliich it  is not convenient to 
cash at once; it is consequently " Dr. to bills receivable," and " Cr. to the Government of India;" and 
when the casl~ing of the draft did take place, it is " Dr. to cash," ancl "Cr. to bills receivable;" the 
succeeding i ~ e ~ n  "sales of n~m~ufacturcd goods," is 6' Dr. to Lieut. Goodwyl~," the purcliascr, m d  6 r  Cr." 
partly to " manafactured goods," ant1 partly to "profit and loss," the 1:rtter amount being the sum cliargcd for 
factory prrccntagc beyond the actual cost of the article, and whicli is a set-off to the contingent charges of 
superviqing c.jt:tblish~nent, percentage for wear and tear of tools, and interest on dead stock, which are all 
" Dr. to profit :~ntl loss:" the folios of the Ledgcr to which thc items arc posted are also given. 

19. The Letlgcr in the chief of all the boolts : a refcrcncc to it shows the exact state of each account, 
and also of tlic affairs of thc concern for whicl~ it  is kept ; a balancc-sheet drawn np  from it, a t  any time 
that may be rrquirctl, detcrmining at  once ~vhetller the factory is going on well or otherwise. In tllc book 
that I have prcp:i~.cd, tlic entrics in tlie Journal before clcscribcd are all posted to their separate accounts, 
and by following thcni out it will be easy to understand how t l ~ c  1)alance-sheet tcsts the correctness of all tIie 
accounts that 11al-e gonr before it. I Iiave only further to remark on this book tllnt I have judged it  proper 
that thr profit and loss account of thc Iloorkcc factory shoolcl admit on its debtor sidc only those continSellt 
cllargcs of itr eskrblishment, rcl):lirs of Luildingq, kc., whicli the purchasers of manufactured goods have 
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a riglit to pay, and on its credit side tile sums realized by the percentage charged upon such goods ; and 
that the value of the labour performed by steam-engines, after deducting the expense of working them, 
should, instead of going to the credit of profit and loss, form a fund either to decrease the amount value 
of dead stock, or to meet any unforeseen accident that may occur. This idea having been carried out hl these 
accounts, we find that, after accounting to Government for all that is its due, there is a sum of 2,590 rupees 
still to be worked off by the charge of factory percentage on manufactured goods ; the value of the stock 
of manufactured goods is 16,750 rupees : the 10 per cent., which haa been assumed for the month illustrated, 
upon this sun1 is not enough therefore to cover the balance at debit of profit and loss, and during the 
subsequent month the factory percentage charge must be raised to 15 per cent. : accordingly, as each 
balance of profit and loss is exhibited with reference to the value of the stock of manufactured goods, so 
must the factory percentage be raised or decreased. AS the charge for establishment, repairs, interest, &c., 
is nearly a constant quantity, the percentage fluctuates accorcliug to the work done, and the superintendent 
will therefore see that the more work he executes the lower will be the rate for factory percentage, and, 
consequently, the greater the credit due to his management. On the steam-engine working account, we see 
that tllere is a fund of 2,400 rupees to meet any accidents or for appropriation as may be decided upon. 

20. The balances should be struck every month-the value of stock in hand being taken from the 
accounts. At  the close of each year, it  would be a safeguard that the balances of stock should be corrected 
by an invel~tory of everything being taken. 

21. The book-keeper attached to the factory will understand that he is responsible for the correchess 
of the books, and for their being brought up with regularity. If, a t  the managing director's inspections, this 
is found not to be the case, the book-keeper alone will bear the censure. 

22. Every manufactured article sent out of the factory is to be paid for by the purchaser, whether 
private individual or Government officid, and the amount so realized carried to the Cr. of the facto~y by 
cash being made Dr. When other money is required for the purposes of the factory, application is to be 
made to tllc managing director. 

23. The superintendent will submit to the managing clirector as soon as each month's accounts are 
closed:-1. Copy of the Ledger account with the Government of India; 2. Copy of the Ledger balance- 
sheet ; 3. Account c u ~ ~ e n t  (Form 6 ) ;  4. Copy of the Ledger cash account ; 5. Copy of the abstract of the 
daily abstract ; 6 .  Progrcss reports ; 7. Acquittance rolls for salaries. Nos. 1, 2, 3, and 6, will be forwarded 
by the managing director to the military board for their and the Government's information. No. 3 will 
also be sent to the accountant, accompanied by the acquittance roll. Nos. 4 and 5 will be retained in the 
managing director's office, and will be his checks upon the factory. 

24. The papers above indicated as having to be submitted to the Board will render every information 
to the Government that could possibly be desired. No. 3, from being in detail as regards the debits which 
are due to other departments for the purcllase of manufactured gooda, will place in the hands of the Board 
and accoilntant the means of checking the charges brought forward in those departments. 

25. Cha~~ges  in old-established customs, no matter how beneficial they may profess to be, are generally 
looked upon with suspicion ; and, at first sight, it  may be thought that in the ~ r o ~ o s a l s  I have made 
there is an attempt to separate this particular institution from the connection and control which 
Government now exercises over its several de~artmcnts : I would, however, disclaim any such intention, and 
urge that the only object I have, and I trust that the r receding pages have proved it, is to introduce illto this 
eullryo factory and general furnislling warehouse sounder systems of account keeping, by which it shall 
have every encouragement to proceed on and arrive at that state of usefulness which is contemplated by 
its founders; and at the same time protect the interests of tllc Government immeasurably better tllan the 
present imperfect system admits of. 

23rd June, 1852. (Signed) H A R ~ Y  MARTEN, Assistant. 
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Fonar 1.-Fonnr OF CASH DAY-BOOK. 

F o n ~  2.-STOIIEKEEPER'S ACCOUNT OF RECEIPTS AND ISSUES OF IRON. 

-- 

Receipts. 

as. A. P. 

10,000 0 0 
- 

110 0 0 
- 
- 
-- 
10,110 0 0 

- 

10,110 0 0 
530 0 0 

Date. 

1852. 
May 15 

,, 20 
,, 25 
,, 31 

,, 31 

June 1 

Date. 

1852. 
May 1 

,, 10 

,, 20 

,, 31 
,, 31 

Deacription. 

' 

Received from the collector of Saharunpoor, cash in lieu of Dircc- 
tor's draft No. 1 of 1852-53 . . . . . . . . . . . .  ... 

Paid to the Monkland Iron and Steel Company for iron ... ... 
. . . . . .  Received from Nychul for goods . . . . . . . . .  

Paid labour for May, 1852 . . . . . . . . . . . .  ... 
Paid permanent establishment for May, 1852 . . . . . . . . .  

Total . . . . . . . . .  ... 
. . . . . .  Cash balance in hand ... . . . . . .  ... 

Total ... . . . . . . . . .  
Cash in hand . . . . . . . . . . . .  ... ... ... 

Journal. "lie of I Expenditure. 

Fonnr 2a.-BOOK OF RECEIPTS. 

1 
1 
1 
1 
1 

... 

... 

... 

... 

ns. A. r. 

... 
5,000 0 0 

... 
3,590 0 0 
1,000 0 0 

9,590 0 0 
520 0 0 

10,110 0 0 
... 

Bar Angle Angle Rolled Bar Bar 

No. 

. . . . . .  
1,000 

500 

300 
. . . . . .  

40 
. . . . . .  
. . . . . .  
. . . . . .  

- 
Dnte. I Description. 

From whom received, or to whom issued. 

From Lieut. Goodwyn ... . . . . . .  
To Mr. -, foreman ... ... ... 

. . . . . .  May 10, balance ... 
From Monkland Company . . . . . .  

May 20, balance . . . . . .  ... 

To Mr. -, foreman . . . . . . . . .  
To Mr. -, foreman . . . . . .  ... 

-. 

Whence received. I Remarks. 

Butcher. 
Bl~anna contractor 

,, 

i k  
9 ,  

nelhi mwizine. 
Shops. 

,l 

, 9 

11 

Ex. engineer. 
Forges. 

7 1  

1 1  

9 ,  

7 ,  
I - 

Quantity. 

MDS. 8. C. 

20 0 0 
... 
... 

50 0 0 
0 10 8 
0 14 4 

13 8 10 
0 4 14 ,.. 
2 4 0 
4 9 7 

15 4 9 
0 22 0 
0 32 0 

1853. 
Nov. 5 

- 

Tallow . . . . . . . . .  
Re1 baskets . . . . . .  ... 
Malla baskets . . . . . . . . .  
Iron flat bar, 4" x 1" . . . . . . . . .  
Old copper cuttings . . . . . . . . .  
Old stccl files . . . . . . . . . . . .  
Bolts, first class . . . . . . . . .  
Brass borings and filings 
Railway truclc wheels . . . . . .  
Wrought-iron, first class 

,, ,, second class 
,, ,, third class 

Nails, second class . . . . . . . . .  
Lump iron . . . . . . . . . . . .  

-- - 

';!:: 'i!: "2 2 1 Iron 1 Iron Iron , inches, f inch. 1 inch. 1 by t .  1 by i36,2 inches. 

Rnte. 

RE. 

8 
1 per 19 
1 per 57 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

BIDE. 

100 
50 

50 
500 

550 

50 
50 

Amount. 

RE. A .  I,. 
160 0 0 
52 10 1 
8 12 4 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

400 May 31, balance . . . . . . . . .  

--- 
MDS. 

100 
... 
100 
... 

--- 
100 ----- 
50 
25 

- 

100 1 75 

450 25 

BIDE. 

100 
50 ... 

-------- 
50 200 400 ' - 

... ... ... ... 500 

50 

30 
10 

40 

10 

200 400 ( 500 400 500 

100 
--------- 

100 

... 
100 

300 1 ... '~~ 
100 1 500 / 350 

... ( ... 
300 1 - 

50 
- 

100 
- 
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Description. I No. 1 Quantity. / 
Phowrah blades 

,, socketa 
Second-class nuts 
Leather buckets 
Country twine 
Second class ... 
Putty ... 
Old copper ... 
Zinc . . . . . .  
Old iron pieces 
Iron, flat bar 
,, square ... 
,, rod ... 
,, Kheree ... 

Shear steel ... 
Cast steel ... 

1853. 
Nov. 5 3 Making up. :I ,, 

28 
28 
28 
32 
32 

/ E I I . ' ~  eer. 
0 , Sold O 
0 
0 

Mr. ~ d $ n .  
Dr. Burr. 
Brass furnace. 

0 
6 
3 
8 
4 
0 
8 
0 

,, 9 ,  

Forges. 
,, 
,, 
,, 
1, 

,, 
,, 

"lie 

of Sdes 

Rook. 

I 31st May, 1852. , Workshope :- 
1 carpenter's chest of tools . . . . . .  each 

I 1 smith's chest of tools . . . . . .  each 

i 
I 10th May, 1852. 
1 Lieut. A. G. Goodwyn, Executive Engineer 
I Northern Division Ganges Canal, as per 

letter No. 5, of this date :- 
1 ' 40 side tilt wagons, complete ... ... each / 1 0  hrick-making machinee. 

'The column for incidental expenses is intended to provide for the regiatratlon of expenses that may rometimel be incurred when 
aoodm are to be despatched to a diatance. All advance8 to artmen being made would appear ?re, and be duly influded in the 
submitted to the purcbs8er. The attached form for aarehouseman'm " Liat of Storea despatched will make thll phln. 

Deacription of Articles, by whom required, and Date 

of Order. 

1 

10 pile engines. 

25th May, 1852. 
Nychul, carpenter, for ready money :- 
Carpenter's chest of toola ... ... each 

Columns to be fllled up by Warehouseman. 

Date when 
Order 

entirely wm- 
pleted. 

Rate 
aa standing 

on 
Wnrehonse- 
man's Book. 

Date 

of Despatch. 
Incidental Expenses.* 
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FORM 4.-LIST of STORES despatched to Colonel NAPIER, Civil Engineer, Punjaub, in part of his Order, 
dated 1st July, 1852. 

Bholee Bux, Chuprassy in charge :- RS. 
... ... Jhams for block-sinking ... . . . . . . . . .  50 

Windlasses for ditto . . . . . .  . . . . . . . . . . . .  50 
Phourahs without handles . . . . . . . . .  ... ... 100 

... Brick-making machine . . . . . .  ... . . . . . .  1 

Conveyance :- 
Two four-bullock carts, engaged to deliver the above articles at  

Lahore for . . . . . . . . . . . . . . .  ... ... 30 
Advanced by Roorkee workshops ... ... ... ... 5 

- 
Balance due, to be paid by Col. Napier ... ... ... 25 

Roorkee Workshops, July 5th, 1852. A. F., JVarehouseman. 

- / Rate. 1 Amount. I Total 

May 25 

Lieut. Goodnyn, Executive Engineer, Northern Division 
Ganges Canal :- 

40 side tilt ballast wagons, complete with, &c, each 
Add factory percentage, at  10 per cent. 

Grand total . . . . . .  ... . . . . . .  ... ... ... 110 1 )  0 
-- 

Factory :- 
1 chest of carpenter's tools . . . . . .  ... each 100 O 0 100 0 0 

... 1 chest of smith's tools . . . . . .  each 50 0 0 50 O 0 
-- 150 0 0 

Grand total ... ... ... 

Nychul, carpenter, for cash :- 
1 chest of carpenter's tools . . . . . . . . .  each 
Add factory percentage, at  10 per cent. ... 

Re. A. P. 

100 0 0 
. . . . . . . . . . . .  

. . . . . .  ... 

100 O 0 
. . . . . .  ... 

PS. A I' 

4,000 0 0 
400 0 O 

. . . . . .  

100 0 0 
10 0 0 

BE. A. 1'. 



226 TEIE GANGES CANAL. [APPENDIX L, 

$ :$$I J3f51 
.- CO -DI )  Fled- 

a 



APPENDIX L.] THE GANGES CANAL. 227 
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0 0  0 0 0 0 0 0 0 - ~ w  -, - - a  
i N g ;  g : : W :  : N W N W W  --: . . t o . .  U w N r w m W W .  i % i i E k  - 

0 0  0 0 O O O O O O N O  0 0  0 0 ;  

O W - W N  r O O t J  N O t J W Z I P  N Z O  W - g  - N :  2 %  i z i  a z 2 i  c . , ~ w ~ m m .  i g o U i u z p ' .  
o g m o o  

n 
o m o o  o o o o o o  w o o  0 0 '  

, 0 0 -  0 01 0 0  m o w o - m  ,,o 0-2  
; 2 E - i  --  w o e :  a :  : g i  i S Y i  E Y N E K P ~  , , - 

O ) N W  o o 0 0  o w w o o o  o o m  0 6 ?  

0 0 0 0 0 0 -  0 - - 0 ;  . . . . . . . . . . .  . . .  : : : : : : : : i ; m ! i ? g z % i  g o .  . . .  
0 

0 0 0 0 0 0 0  0 0 0 0 '  

0 0 o r  0 0 0  r e r  e r a  . . . . . . . .  . . 
: : : m :  : : w :  : U N :  : g a g ;  m i  , 

0 0 0 0  0 0 0  0 0 0 .  00 . "  
0 0 0  0 0 0  0 0  cop  . . . . . . . . . . . .  _ . . . . .  . . . .  : . . . . . . .  O U :  m m G i  

. - . .  w : u o :  : . . . . . . .  
0 

0 o w  0 0 0  0 0  m o .  
0 0 0 0 0  B . . . . .  . . . . . . . . . . . .  . .  . . . -  . . .  . .  ,:: @ : : :  : . . . . . .  . . .  . . . . . . . .  :  

n 
0 0 0 0 w  . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  : g i  : : : : : : : -  

. . . . . . . . . . . . . . . . . . . .  ....... . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . .  
w  N N e N - . . .  . . .  . . .  81 i 8 ;  i i i 8 ;  i : :  . . 8 :  i 8 2 ;  2 

- 
g g 5~ -- 

0 0 0 0 0 0 op . . . . . . . .  . . . .  . - : - : - :  : : : : : -  : o : : o : o ~  

C P W N  W  6.:- r 

0 0 0 s . . . . . . . .  . . . . . .  . . . . . . . .  W : : -  tJ . . , ,  : :  . . . . . . . . . .  
0 0 - 

B 0 0 w 0 . . . . . . . . .  w  
N  . . . . ...... . u : :  : : : : : o  : : : . . .  : k Copper 2 21 0 54 0 0 136 5 7 
0 n 

0 -. . . ? . .  . . . .  0 . -  . . . . .  ...... . . . . .  ! : : : i E  i i i i i i - Solder 0 22 0 50 0 0 27 8 0 
~ ---- . . . . . . . . . . .  . . . . .  r . . . . . . . . . . .  ... . . . . . . . . . . .  - : : : :  :%.A Charcoal 23 0 0 1- . . . . .  .~ 

Totnl of Material . . . . .  . . . . . . . . .  . . . . .  . . . . .  - - - -- . . . . .  . . . . .  Total ... 201 15 4 -- . . . . . . . . . . . .  
N d N t J N  . . . . . .  
- 0 - e -  : :  : : : :  - ' IC I0 N  #Q Carpenters 193 4 as. 6 0 6 - 3 

U r -  . "  - - - ... 
- - - - r e  ... e o o o _ . o ~ .  : ; ~ Paintera / 60 I & a< k-7 1 

. . -- . . . . - 
N  

-- : i  - 
N  

0 --- -- VI - -. -- - - . . . . . . . . . . . .  -. -- Total o f s e r i a l  30 13 4 1 $ 1 

-- .- - ~~ Total . . . . . . . . . . . .  38 11 10 1 i - -  . - -. -- -- 
0 8 2  

- 
Total of 

e c r i i o n  Labour or h e .  Amount. Total. I i 
Materials. 

RE. A. P. RB. A.  P. U8. ,\. P. 

I I 

&nithJs ...I 14,507 1 has .  1 5 3  5 1 
Total of Lnbour . . . . . .  453 5 6 

Iron, square 

, r o d .  

, f l a t . .  

,, aheet.. 

,, country 

137 5 10 

-- 
0 0 3 9 0 1 0  2 

-- 
238 13 5 

2 
E 
? 
I 

22 35 12 

66 4 4 

39 32 4 

7 3 6  0 

10 18 0 

e 
2 
ti' 

,, kheree 

,, lntcl.  

6 0 0 

6 

6 0 0 

8 0 0  

4 4 0 

-- 
63 3 2 

-- 

44 6 7 

,, square 
Steam ~acb ineG 
-2nd clssa. 
pp 

Charcoal... 

Total of 

2 15 0 

0 1 7  6 

s 

0 2 6  0 

1,610 0 0 

Anteriala 

'1 

i 

l4 

7 0 0 

1 6 1 0 8  

. . . . . . . . . . . .  Total 1,998 0 6 _ -_.. .-_I - 
smith's ... 1 607 1 b an.  I 18 5 G 1 8 

0 
Total of Labour . . . . . . . . . . . .  18 5 6 1 

16 10 0 

-- 

7 4 8 

-- 

BC u...... 

......... Zinc 

o 

1,544 11 0 1 

5 8 0  

c? 

3 9 2 -- 
33 
-- 

-- g. 9 
m Ci 

0 6 0 1 6 0 3 1 2  0 

. . . . . . . . . . . .  

I 

3 1 0  o /  
-- 

6 1 4  3 

0 7 0 

0 2 1  0 

0 8 0  

0 5 3  
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DAY BOOK 

Stock as received from Lieut. Goodwyn:- 
Value of factory buildings, stock-book, page 1 . . . . . . . . . . 

,, steam machinery ,, ,, 2 . a  . . . . . . . . 
,, machinery and tools ,, ,, 3 .- . . . .  . . . . 
, iron in store 11 ,, 4 -. . . . . . . . . 
,, timber in store 1 ,  ,, 5 .. . . . . . . . . 
,, ma~~ufnctured warehouse goods, stock-book, page 6 . . . . . . 

1)ate. 

Received from director of the works, draft on Saharunpoor:- 
Treasury, at sight, No. 1 of 1852-53 at 3rd current . . . . . . . . 

Description. 

Sold to Lieut. Goodwyn, Executive Engineer, Northern Division Ganges Canal:- 
40 side tilt wagons complete, at 100 rs. each . . . . . . . . . . 
Percentage of wear and tear, &c., at 10rs. per cent. .. . . . . . . 

Rupees. 

50,000 
30,000 
20,000 
10,000 
10,000 
10,000 

. . 

,, 15 Cashed the director's draft No. 1 of 1852-53 . . . . . . .. .. I 10,000 I 
,, 20 1 Bought from the RIonkland Iron Company, for cash :- 

1 1,000 maunds bar iron (various), stock-book, page 1, at 5 ra. per maund . . 
,, 25 Sold for cash, to Nychul, a carpenter's chest of tools . . i . . . . .. 

Percentnge, at 10 rs. per cent. .. . . . . . . . . . . . . 

,, 31 Lieut. Goodwyn's bill to current repairs to buildings . . 
I 

. . . . . . 
I Received from the warehouse for the use of the shops :- 

1 carpenter's cheat of tools . . . . . . .  . . . . . . . . 
I 1 emitwe 9 )  . . . . . . . . . . . . . . 

Expended during the month, as per abstract-book:- ' 10 brick-making machines, completed and sent to warehouse:- 
I Iron . . . . . . . . . . . . . . . . . . . . 

Timber . . . . . . . . . . . . . . . . . . 
nIanual labour. . . . . . . . . . . . . . . . . . 
Steam-engine labour . . . . . . . . . . . . . . . . 

I 10 pile engines, in progrem :- 
' 

Iron . . . . . . . . . . . . . . . . . . . . 
Timber . . . . . . . . . . . . . . . . . . . . . .  Manual labour. . . . . . . . . . . . . . 
Steam-engine labour . . . . . . . . . . . . . . . . 

Coat of repniru and working steam-engin::- . . . .  Labour. . . . . . . . . . . . . . . . 
Lron . . . . . . . . . . . . . . . . . . . . 

Cost of labour during May, 1852, as per pry-book . . . . . . . . . . 
Cost of permanent establi~hment For May, as per pay-book.. .. . . . . 
Percentage for near and tcar of tools . . . . . . . . . . . . 
Interest on vvluc of d e d  stock, at 5 per cent. .. . . . . . . . . 
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AND JOURNAL . 
T H E  GANGES CANAL . 

JOURNAL . 

Folio of 
Ledger . 

1 
2 
2 
3 

4 

4 

4 

2 

4 

5 

2 

3 

3 

5 

G 
5 
5 
5 

Folio of 
Ledger . 

1 

1 

3 
5 

4 

4 

3 
5 

4 

3 

2 
G 
5 

2 
6 
5 . 

6 
2 

4 
4 

-. 

Government of India . . . . 

Government of India . . . . 

lfanufactured goods . . . . . . 
Profit and loss . . . . . . 

I Billtl receivable . . . . . . 
Cash .. . . . . . . i .. 
Manufactured goods . . . . . . 

I Profit aud loss . . . . . . 
I 

Lieut . Goodwyn . . . . . . I Manufactured goods . . . . 

Raw material account . . . . 
Labour . . . . . . . . 
Steam-engine working . . . . 

Ram material account . . . . 
Labour . . . . . . . . 
Steaul -engine working . . . . 

Labour account . . . . . . 
hon  .. . . . . . . 

Caah . . . . . . . . . . . . . . . . 

DR . 

Rupees . 
80, 000 
20, 000 
20. 000 
10. 000 

10. 000 

4. 400 

10, 000 

5, 000 

110 

1, 000 

150 

8, 000 

3, 000 

100 

3. 590 
1. 000 

500 
500 

1.77. 350 

Cn . 

Rupees . 
1,30, 000 

10, 000 

4, 000 
400 

10, 000 

5, 000 

100 
10 

1, 000 

150 

3. 000 
3. 000 
2, 000 

2. 000 
500 
500 

90 
10 

3. 590 ' 
I 

1. 000 

Dead ~ t o c k  . 
Machiuery and tools . 
]law materials . 
Manufactured goods . 

Bills receivable . 

Lieut . Goodmyn . 

Cash . 

Ram material . 

Cash . 

Profit and loss . 

Machinery and tools . 

Manufactured goods . 

Manufnctured goods . 

Steam-engine working account . 

Labour account . 
Profit and loss . 
Profit and loss . 
Profit and loas . 

i k k i n e i y  tool acr..uut . . 
Govertlu~cut of India . . . . 

I 

500 2 
500 1 

1,77, 350 1 
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LEDGER. 

Dn. Tm GOVERNMENT OF INDIA. CR 

Date. 1 - Amount. 11 Date. Amount. - 
RS. 

130,000 
10,000 

500 

1,40,500 

- 
-- Folic 

By stock . . . . . . . . .  
,, cash . . . . . . . . .  

... ,, interest on dead stock 

ns. 
1,40,500 

-- 
1,40,500 

Total . . . . . .  I ... 

1852. 
May 1 
,, 5 
,, 31 

June 1 By balance . . . . . . . . .  I ... 
CR. 

... .June 1 To balance ... . . . I  
1 80,000 By balance . . . . . .  ... 

1852. 
May 1 

DH. Ram MATERIAL. CR. 

6 To value of ... ... ... 

DR. MACHINERY AND TOOLS. 

1852. 
... >lay 1 To value of ... 

,, purchase Monkland 
pany ... ... 

I 

1852. I 
hlny 1 1 TO value of ... ... .. 

... ... ... I 7, 

Total ... ... 

June 1 To balance ... ... ... i 
I 1 1 20,000 ( I$;:i I By manufactured good8 ... 

Com- 

1 
1 

17 9 1  

1 5,000 ,, repairs steam-engine 
balance ... ,, ... 

25,000 Total ... ... ... i Total 

June 1 To balance ... ... 
. - - - 

20,000 
150 

20,150 

19,650 

1852. 
Way 1 ... By d e s  Lieut. Goodwyn 

,, Nychul . . . . . .  
,, to shops . . . . . .  

. . . . . . . . .  By balance 

i 1852. 
May 31 

To value of ... ... ... 
,, additions ... 

By profit and loss ... ... 
... ,, balance . . . . . .  

Total ... ... 

Total ... ... 
To balance ... . . . . . .  June 1 
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BILLS RECEIVAIILE. 

23 1 

Cn. 

DR LIEUT. GOODWPN, Executive Engineer, Northern Division Ganges Canal. CR. 

. . . . . .  I Total 

Date. -- 
1852. 

May 5 

Folio. 

1 

1852. 
May 10 

. . . . . . . . .  June 1 To balance I 

Folio. 

1 

- 

To Director's drafi . . . . . .  

Amount. -- 
RS. 

10,000 

. . . . . .  To sundries ... 

... 1 3,400 11 Total . . . . . .  I ... 1 4,400 I 

1 

... 

DR. CASH. Cn. 

- 

By cash . . . . . . . . .  

Amount. ---- 
RS. 

10,000 

Date. 

1852. 
May 15 

4,400 

4,400 
-- 

DR. PEOFIT AND LOSS. Cn. 

1852. 
May 15 
,, 25 

June 1 

1852. 1 
May 31 By work performed . . . . . .  

,, balance . . . . . .  ... 

. . . . . .  I Total 

To cash for Director's draft ... 
,, . . . . . .  sales 

Total ... 

. . . . . .  .. balance 

1852. 
May 31 

. . . . . . . . .  
Jme I ,, balance 

1 
G 

. . . . . .  To repairs buildings 
,, permanent establishment ... 
,, percentage on tools ... 
,, interest on dead stock ... 

1,000 
3,400 

1 
1 

. . . . . .  

. . . . . .  

1852. 
1 1,000 May 10 By manufactured goods ... 

... 7 9  7, 3 ,  

balance ,, . . . . . . . . .  

DR. STEAY-ENGINE (Workuig Account). CR. 

10,000 
110 

10,110 
-- 

520 

1852. 
May 20 .. 31 

... . . . . . .  Total 
... 

1 
1 
G 

3,000 

N.B.-In actual practice it hae been found better to carry the profit on this account to meet the charges for wear 
and tear of machinery. 

400 
10 

2,590 

--- 

5,000 
3,590 
1,000 

520 

10,110 

By Monkland Company ... 
. . . . . .  .. labour ... 

salaries ,, . . . . . . . . .  
,, balance . . . . . . . . .  

Total ... . . . . . .  

1852. 
Mny 31 

1 
1 
1 
6 

1 
To repairs, attendance, kc. ... 
,, balance . . . . . . . . . . . .  

Total . . . . . . . . .  

1852. 
... 

2,400 ... n 

. . . . . . . . .  I Total 

1 
1 

1 2,300 / 

2,000 
500 -- 

2,500 

2,100 June 1 ., balance . . . . . . . . . . . .  
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LABOUR ACCOUNT. Cn. 

FORM 8. 

No. 26. , November, 1853. 

1852. 
May 31  

Wheelbarrows for Lieutenant Dyas. 
Carpenters. Total. 

Bal l ad i  . 
Bhola(1) ...... 
Bmlhie ......... 9 . .  9 9 9 . .  9 9  9 . .  81 
Chotoo ......... .. 

.... .. 
........... 
......... 
......... 

a . . . . . .  
Jee t ............... 
Noor Mahomed 9 

Total .. .. . 9 0  90 90 90 99 99 

-- 

- Date. 

. . . . . .  To  cash ... 

... Total 
- 

Folir~ 

To  dead stock . . , ... 
,, value of machinery and tools 
,, ,, rawmaterials ... 
,, ,, manufactured goods. .. 
,, due from Lieut. Goodwyn 
,, cnsh in hand ... ... 
,, profit and loss . . . . . .  

Total ... 

Amount. ---- - 

By profit on working steam- 
engine ... . . . . . .  

,, balance, being next capital 

Total . . . . . . . . .  

Folio. - 

.... . .  

5 
1 

1852. 
May 31  1 

2 
2 
3 
4 
4 
5 

...... 

By 10 brick machines ... 
,, 10 pile engines . . . . . .  
,, steam-engine . . . . . .  

. . . . . . . . .  Total 

Amount. --- 

3,590 

2,400 
1,40,500 

1,42,900 

80,000 
19,650 
19,930 
16,750 

3,400 
520 

2,590 

1,42,900 I 

1 
1 
1 

ns. 
3,000 

500 
90 - 

3,590 
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VI 

Acts aud Orders, 1840-43, 4to 
Adam's Astronomical Essays, 8vo . 
Adcock's Data, 8vo . 
Admiralty Manual of Scientific Inquirj-, 8vo . 
Aide Albmoire to the Nilitarp Sciences, Bvo . 
Albnn's High Pressure Steam Engine, 8vo 
Algebraical Geometry (Library of Uaeful Knowledge), 8vo 
Americau Machinery, Drawings of, fol. 
Andrews' Agricultural Engineering, post 8vo . 
Annnls and Magazine of Natural IIistory, 8vo . 
Archer's Collodion Process, 8ro . 
Architccture, Building, and C a q m t r y  (Encycloprcdia Uri- 

tannica), 4to . 
Armqtrong on Boilers, 8vo . 
Babbage's Economy of Manufactures, post 8vo . 
Baker and Joncs's Conol Reports, N. W. P., fcap . 
Barlo~v's Encycloprcdia of Arts, AIa~~ufactures and Ma- 

chiuery, 4to . 
Borlom on Materials, 8vo 
Bartholomew's Specifications for Architccture, tivo . 
Beardmore's IIydrnulic Tables, 8vo 
Bell's Plates of the Brain, 4to . 
Hennett's Geometrical Illustrations, 4to . 
Bland on Arches, 8vo . 
Blair's Grnmmnr of Philosophy, 12010 . 
Boileau's Lccturcs on Iron Suspension Bridges, avo . 

I, 7, ,, Avo 
Rossnt et Viallet sur les Digueg 4to . 
nossut's IIydrodynamique, 8vo , 

Uourne'a Great Western Railway, imp. . 
,, London and Birmingham Railway, imp. . 

Rournc on the Screw Fopeller, 4to . 
Brandc's Dictionary of Sdencc, Liternturc an11 Arts, 8ro 

,, Alnnunl of Chernintry, 8vo 
Ilrandon's Parish Churchcs, 4to 
nrce'8 Railway Pmcticc, 4to 
Rrookn' IIeaigna for Cottage and Villa Architccture, 4to 
Brooks on the Improvement of River Navigation, 8vo . 
Buchanan's Mill Work, 8vo . 

n and 1:xnmple~ ol' Alorlern Toolq 410 
1) ,, ntlns, 

imp. 
,, on Toob and Machinee, royal 81-0 . 

v015. 

Buchenan on Tools and Machines, plates, folio . . I 
Buffon's Cours d'Eeu, 8v0 . . 2  

,, Trait6s #Irrigation, 8vo . 3 
17 91 platcs, demy 4to . 1 

Builder, 1843-1851, royal 4to . 9 
,, 1852,royal4to . 1 

Buruett's Patent Process of Preserving Timber, kc., 8vo 1 
Byrne's Practicnl Alodel Calculator, 8vo 1 
Calcutta Journal of Natural History, 8vo . 8 
Cautley's Reports on Canals, N. JV. P., fcnp . 1 
Civil Engineers' and Architects' Journal, 1838-1851, roy 4to 14 

11 1843 and 1844, roy. 4to 2 
,$ ,, 1852, royal 4to 1 

7, Institution, T ~ ~ I I s ~ c ~ ~ o ~ R  of, 4to . 3 
Clarke's Britannia and Couway Bridges, demy . - 2  

I! ,, plates, imp. . 1 
Conversations on Ckemistly, 8vo . 2 
Craig's Lectures on Drawing, 8vo . 1 
Crcsy's Encyclopsdia of Civil Engineering, 8vo . 1 
Dana's Systcrn of niineralogy, 8vo . 1 

,, Manual of Alineralogy, post 8vo . 1 
Dnniell's Elements of Meteorology, 8vo 2 
Davy on Foundations, 8v0 1 
De Ccssart's Travaux EIydrauliques, 4to. . 2 
Delabeche'e Geologicnl Observer, Bro . 1 
De la Lande's Cnnaur de Navigation, royal . 1 
De la Rive on Electricity. Vol. I. 8vo . . 1 
Della Condotta dell Acque (Romagnosi), 8vo . G 
De Morgn~l's Calculus (Library of Useful Knolvledge), 

8vo . 1 
Dcmpsey's Iron and Brick Bridges, and Iron Roofing, 4to 1 

,, ,, ,, plates, 
imp. 1 

Directions to Collectors of Land Revenue, 1848, 8vo . 1 
Ilixon's Mnirwarra, 4to . 1 
Douglas on Naval Gunnery, 8 ro  . 1 
Downing's Architecture of Country IIouses, 8vo . 1 
Drcwry on Suspcnsion Bridges, 8vo . 1 
Dobuat's IIydraulics, 4to . 1 

1 ,, 4to . 1 
Evcrest '~ bleasurernent of the Meridional Arc of India, 410 1 

9 1  11 ,, plate?, 
4t0 1 

H H  2 
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Elliot's Practical Geometry (Oordoo), Avo . 1 
Elmes' h1etropolitan Improvements, 4to . 1 
Ewbank's EIydraulic Machinery, 8vo . 1 
Fau's Artistic Anatomy, 8vo . 1 

1) ,, Atlar, 4to 1 
Fcrgusson'u Mechnnics, 8vo . 2 

,, Lectures on hlechnnics, 8vo 1 
Fiumi Laghi e Canali di Milano, super-royal . 1 
Forget's Electricity and Animal Physiology, 8vo . 1 
Frome's Trigonometrical Surveying, 8vo 1 
Fulton on Canal Navigation, 4to 1 
Gnuthey's Canaux de Navigation, medium 1 
Geogmphy of Architecture, 8vo 2 
Goodmyn's Memoir on Cast Iron Roofing, 4to . 1 
Gothic Orniunenta of Laveuhm Church, 4to . 1 
(;rahamls Elements of Chemistry, 8vo . 1 
Grant's Outlines of Comparative Anatomy, Hro . 1 
(Greece, Antiquities of, 8vo 2 
Gregory's Mathematics for Practical Men, 8vo 1 
Gwilt on Arches, 8vo . I 
,, Architectural Criticisms, 8vo . . 1 

ITagcan's Canal de Jonction de la Meuse nu Rhin, 4to . 1 
1 3 1  plates, royal 1 

11:lmilton's East India Gazetteer, 8vo . 2 
I 8vo . . 1 

11ay on Form, 4to . I 
IIenslow's Botany, Hvo . . I 
tIcrschel's Outlines of Astronomy, 8vo . 1 

,, Natural Philosophy, fcp 8 r o  . 1 
IIiggins on Cemcnts, Avo 1 
Ilodgkinson on Cast Iron, 8vo . . 1 
Iloltzapfell's Turning and Riechanical Manipulation, 8vo :< 
IIughcs on Road Making, 8vo . 1 
IIughes's Principles of Geography (Oordoo), Avo . 1 
IIumhldt 's  Cosmos, (vol. I), 8vo . . 1 
IIutton's Recreations, Avo 4 
lndian Register of BIedical Science, 8vo . 1 
Inman's Report on Ventilation, 8vo 1 
Institution of Civil Engineerq 1844-47, 1849-50, 8vo . 5 
Iron Roof of New IIouses of Parliament, 4to . 1  
.Tackson's Military Surveying, 8vo . 1 
Jcbb's Report on the Pentonvillc Prison, 184446, fcap . 1 
Johnson's Physical Atlacl, imp. . . 1 
Jones on Annuities (Library of Useful Knowledge), 8vo 2 
Jo11rna1 of Asiatic Society of Bengal, 8vo . 9 

,, Agricultural Society of India, Bvo . 3 
Rater and Lardner's Blcchanics, 8vo . 1 
Knnpp's Chemical Technology, 8vo . . :1 
J<rait's L',\rt dc la Charpente, imp. I 
1,ender'a Floods in Moray, 8vo . . 1 
1,ardner.s Railway Economy, pout 8vo . 1 
Leach's Inland Navigation, 8vo 1 
T~count  on Railways, 8vo . 1 
lactures (Faraday's) on the Xon-hIetallicElements, fcp 8vo 1 
Leroy's Trait6 de GComCtrie Deucriptive, 4to . 1 
Liebig's Letters on Chernietry, 8vo . . I 

,, Agricultural Chemietry, 8vo . 1 
Lindley's Botany, (Library of Useful Knowledge), 8vo f 
J m d o n  and its Environn, Topagraphid and Geologic~l, 

1851, 8vo 1 

Toll. 
Loudon's Encyclopzdia of Gardening, avo . . 1 
Lyell's Elementary Geology, 8vo . . 1 

. Principles of Geology, 8vo . 1 
MacCulloch's Com~i~crcial D~ctionary, 880 . 2  

,, Geographical Dictionary, 8vo . ' L  
IIacNeil's 1':arthwork Tables, 8vo . 1 
Mahan's Civil Engineering, 4to 1 
Martin's Circle of Mechanical Arts, 111. 4to 1 
RIathematics (Library of Usef111 Iinowledge), nvo . 2 
Mechanic's Magazine, 8vo . . 10 
Miller's Principles of Physics and AIeteorolog, 8v0 . 1 

,, Science of War, 8vo . 1 
Rlillington's Alechanical l'hilosophy, 8vo . . 1 
Mitchell's Patent Screw Piles and Rloorings, 870 . . + 
Yoseley's Euginecring and Architecture, 8vo , 1 

,, lllustrationv of Rlecl~aoics, 8vo . 1 
,, AIechanics applied to the Arts, 8vo . 1 

R.Inrray's Encyclopadia of Geography, 8vo . 2  
Mushet on Iron and Steel, royal 8vo . . 1 
Naturalist's I ibmry  (Animals), 8vo . . 13 

,. ,, (Ihrds), 8vo . 4 
Natural Philosopl~y (Library of Useful Iinowledge), 6vo 4 

I 1, 81.0 4 
Nautical Almanack for 1836-38, and 184'1-46, 8vo . 6 
Naval Dry Docks of the United Stntcs, royal 4to . 1 
>,vier's Rl6rnoires sur les Ponts Suspendus, 4to . 1 

I ,, plates, oblong 1 
Nichol's Architecture of the Heavens, 8vo 1 
Nicholson's Principles of Architecture, 8vo . 3 

, i\rchitectural Dictionary, 4to . . . 2  
Notes on Building and Xoad Making, 8vo . 1 
O'Shaughnessy's Uengal Pharmacopmia, 8vo . 1 
Overmann's Manufacture of Iron, 1850, 8vo . . 1 

1- 1851, BVO 1 
,, Steel, 8vo . 1 

. Mineralogy, fcap 8vo . 1 
,, Moulder's and Founder's Guide, fcap 8VO . 1 

Paley'e Baptismal Fonts, 8 ~ 0  . 1 
Pambour on the Steam Engine, 8vo . 1 
Papcrs prepared for the use of C. E. College, Roorkee, 

Parts I. and II., 8vo 2 
Paris' Elements of Chemistry, 8 ~ 0  1 
Parnell's Treatise on Roads, 8 ~ 0  1 
Partington on the Steam Engine, 8vo . 1 
Pasley's Practical Geometry, 8vo . . 1 

, on Lime and Cements, R V O  . I 
. an Rleasorea, Weights, and Money, 8vo . 
,, Military Policy, Rvo . . I 

Perronct sur les Ponts, 4t0 . 1 

19 platea, royal . . I  

Peschel's Elements of Physiw, fcap 8vo 3 

Phillip's Inland Navigation, 8vo . . I 
,, Manual of hfetallurgy, post 8v0 . . 1 

phillpot's Report on the Canal Navigation of tbe Canadan# 
4to . 1 

Plane and Spherical Geometry (Library of Useful Know- 
ledge), 8vo . 1 

Plattner on thc Blow-Pipe, by Munpmtt, 8vo . 1 

Pocock'a Finishingo, 4to . . . I  

Practical Geometry (Library of Useful Knowledge), 8VO 
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\'ols. 

Professional Papers of the Royal Engineers, royal 4t0 . -2  
Professional Survey of Old and New London Bridges, 8vo 4 
Prout on Chemistry and Digestion, 8vo 1 
Pugin's Examples of Gothic Architecture, 4to . . :I 

I Ornaments, 4t0 . 1 
Pugin and Britton's Public Buildings of London, 8 ro  . 2 

,, and Mackeneie's Specimens of Gothic Architcctnre 
at  Oxford, 4t0 1 

Quarterly Journal of Literature, Science, and Arts, 870 3 
Quekett on tlie IvIicroscope, avo . 1 
Raccolta d'hutori delle Acqoc, 8v0 6 
Recueilde Divers Al&moires, Icxtraits de la 13iblioth6q11c lm- 

pCrinle des Fonts et  Cl~aussCs, demy 4to . - I 

Reid's Young Surveyor's Preceptor, 4t0 . . I 
Report on the Boundary between Gontoor and Masuli- 

patam, 1850, 8vo . . 1 
,, on the E-Iarboars of Refuge to bc co~lstrnctcd a t  

Dover and IIolyhead, fcap . 1 
.. on the Caledonian Canal, fcap . 2 
,, on Grand Trigonometrical Survey of India, fca11 . 1 
. of Nieamut Adalot, of 1842-43, I t o  . 1 
., on PublicInstruction, N.W. P., 1845-46 to 1851-j2, 

A V O  . - . I 

,, Lower l'rovinccs, 1843-46- 
1850-51, 8vo . (i 

,, on Revenue Administration, 1848-49, 4t0 . 1 
Reports of Select Committees :- 

On Highways of the ICingdom, fcap . . . 1 
.. Lighthouses, fcap . . . 1 
,, 3Ietropolitan Improvements, fcap . 3 

,, Railways, fcap . 1 
,, Shipwrecks, fcap . . 1 
., Westminster Bridge and S e w  l'alace, fcap . 1 

Revenue AIeteorological Statements, N.\V.P., 1844-45 to 
1849-50, 4t0 . 1 

Review of Public Instruction, Lower Provinces, 1835-51, 
Part  I., by J. Kerr, N.A., 8vo . . 1 

Itoget's Electricity (Librnry of Useful Knowletlge), 8vo 3 . on Animal and Vegetable Physiology, 8vo . 2 
Roorkee College of Civil Engineers, Account of, fcap . I 
Sang's Essay on the Solution of Algebraic Equations, 8 ro  . 1 
Selections from Public Correspondence. Part  X. avo I 
Semple's l311ilding in Water, 4to . . 1 
Settlement fiIiscellaneous, 184i, 4to 1 

4t0 , . 1 
Scvcn ].amps of Architcct~~re,  buskin'^, 4to . I 
Simms on Levelling, 8vo . 1 

,, on IvIatl~ematical Instruments, 8vo . 1 

Sinelair's Planting (Librnry of lJsef111 Knowledge), 8 ro  3 
Smcaton's Repork*, 4t0 . 4 

,, Eddystone Lighthouse, roynl . 1 
Smith's Profes~ional Popers of the Bfndra~ Engineers, demy 1 

,, Animal Physiolo~y (Library Useful Knowlcdgc), 8vo 4 
,, Italian Irrigation, 8vo . 2 

, Atlas, imp. 1 
, Mechanic, 8vo . 2 
,, School of Arts, 8vo 2 

v015. 
Snlith on Watering hlcado~vs, 8vo . . I 
Smyth's Celcstial Cycle, 8vo 2 
Smyth and Thnillier's Manual of Surveying in Intlia. 8 ro  1 
So~nerville's Physical Sciences. 8vo . 1 
Sop\rith on Isometrical Drawing, 8vo . . 1 
Standing Orders, D. P. IV., fcap . . :% 

> Stephens' Book of the Farm, royal 8vo . . 
Stephenson on Locomotives, 4to . 1 

,, on Civil Engineering in North America, 8vo I 
Stcve~ison on Marine and River Surveying royal 8v0 . 1 
Stemart's Planter's Guide, 8vo . 1 
Stones of Venice, Ruskin'e, 4t0 . . 3 
Strickland Gill and Ca~npl)cll's Public Works of the U~lited 

Statcs, America, 8vo . 1 
., plates, imp. 1 

Stuart and Revctt's Athens, imp. . . 4  
Sturgeon's Lectures on Galvanism, svo . 1 
Smitzcr's IIydranlics, 1729, 4t0 . . . 1 
Tatham and Smith on Irrigation, 4t0 . . I 
Tclford, Sir Thon~as. Life of, 4to . . 1 

9 9  Atlas, imp. . . I 
Tcmplcton's Workshop Companion, fcap 8vo . . 1 

Theory of Equations (Library of Useful I~nowlcdgc), 6 ~ 0  1 
Tielke's Field Engineer, 8\70 2 
'rransactions of thc Bombay Gc~g~aphico l  Society, 8 r o .  1 
Trcdgold on Cast Iron, avo . . I 

.. on the Steam-Engine and Steam Navigation, 4to 2 

11 ,, plates, royal 2 
, on Elementary Principles of Carpentry, 4t0 . 1 

Turnbull's Essay on Cast-iron Beams, 8vo . . I 
Ure's Dictionary of Arts and llanufactures, 1846, 8vo . 1 

Supplementary, 
1851, 8 r o  . . 1 

Vicat on Cements, 8vo . . 1 
Weale's Architectural Drawing Book, 8vo . . 1 

I I  plates, royal . . 1 
. Ensamples of Railway-making, post 4t0 . I 
. Papers on Civil lcngineering, 4t0 . .> 
,, Public IVorks of Great Britain, unp. . . 1 
,, Theory, Practice, and Architecture of Bridges, 

lnedium 4t0 . 1 
13 plates, medium 4t0 2 

Webster's English Dictionary, 4t0 . . 1 
Weisbach's l\lecbnnics of Machinery, 8vo . . 3 
Whewell's Astronomy and Physics, 8vo . 1 

.. History of the Inductive Sciences, HVO . :J 

. IvIechanics, 8vo . . 1 
,, l'hilosophy of Inductive Sciences, 8vo . . 2 

Whitlaw and Stuart's Water Mill, Rvc? . . I 
Weibeking's Trait6 sur la Construction des Fonts, 4to . I 

1 4t0 . 1 
7 plates, imp. I 

Wilmes's Iland-Book of Mnpping, 4t0 . 1 
Wilnon's Ariana Antique, 4t0 . 1 
Wishnw's Railways of Great Britain and Ireland, imp. . 1 
Wood's Principles of Mechanics, 8vo . . I 
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Acts oud Gospels in Oordw, 800 . 
Apocnlyps Revealed, by Swedenborg, poet 4to. 
Christian Philosopher, by Dick, 8vo . - 
Evil, on the Origin of, by Archbishop King, 4to . 
Four Leading Doctrines of the New Church, 8vo . 
EIcaven and Hell, by Swedenborg, post 4to . 
Introduction to the Bible, IIorne's, 8vo . 
Nataral Theology, by Pnley, 12mo . 

I I  8vo . 
New Jeruslrlm, by Swedenborg, post 4to . 
Physical Etidence of a Future Life, by Bnkewell, post 4to 

-4ffghanistnr.1, Military Operntions m, 8vo . 
Annun1 Biography and Obituary for 1817 and 1823, 8vo 
Army in Spnin under Sir John Moore, Boo 
Athens, its Rim and Fall, by Bulwer, OVO . 
Bengnl, History of, Mmhman's, post 8vo 
Biogmphical IIistory of Ancient and Modcrn Philosophy, 

12mo 
Bonapnrte, his Sayings and Doings, by A. Vieusseux, 12mo . 
British A m y  at Washington and New Orleans, by Gleieig, Svo 

,. Turf, History of the, Whyte's, demy 4to 
,, Costume, ,, Plmche's, 12mo . 
,, Commerce, ,, by G. L. Craik, A.M., 12mo 

Bruce, the Traveller, Lire of, by Major Head, 12mo . 
Bnnynn, Lire of, Southey's, 8vo . 
Buton,  Sir T .  F.. Bart., Memoirs of, by his Son, 8vo . 
Cabinet Portrait Gallery of British Worthies, 12mo . 
Carlcton, Captain. Memoirs of, royal 8vo . 
Caulincuurt, Duke of Viccnza, Recollections of, post 8vo 
Carton, Life of, 12mo . 
ChristopherColambnq Life and Voyageaof, W. Irviog's, 8vo 
Church, IListory of the (Library of Usefnl Knowledge), R Y O  
Civilization in Enrope, History of, Guirot's, HYO . 
Civil Wars of Rome, 12mo 
Cli\r, Lord, Life of, hy Gleig, 8vo . 
Colen~nn, BIemorids of, Peabe's, demy 4to . . 
Co~~di. ,  Life of, Lord Mnhm's, 870 . 
C'oupcr, ,, 12mo 
Croni\rcll, ,, Soutl~ey's, Rvo . . 

. I'rotectmate of, Vaughn's, demy 4to 
D'drblay, JInd~~nie, Diary of, Bro . 
Dibdin, Thomw, R e m i o ~ m s  of, Avo . 
Drnke. Life of, 8 \ 0  . 
Edgcworth, thc Abhi.. Memoira of, Avo 

,, 1 L .  IIemoi~s of, 8ro . 
England, History of, IIume and Bmollett's (IBal), 8vo . 

1) ,, Vanghan (Library of u r r ~ l  Know- 
ledge), Rvo . 

T~'ra~lce. Ilifiory of (1,ibmry of CJseful linowlcdge), 8v0 4 

,, by Cifford. 4to . 
I:mnklin, Beqjamin, Autobiography of, by J. Sprkcq a'vo 
Frcoch Revolution, History of, Carlyle's, avo . 

Vols. 
George the Second, Memoirs of the Reign of, by Lord 

EIervey, 8ro . . 2  
Gibraltar, Siege oc Drinkwater's, 8vo . 
Girondists, Histdry of, Lamartine, 8vo . - 4  . 3  
Goldsmith, Oliver, Life of, by TV. Irving, h.o . 1 

17 1, ,, avo . 1 
Cirammont, Count, hIemoirs of, Rvo , 3 
Greece, History of (Library of Useful Knowledge), 8ro . 1 
Gresham, Sir T., Life of, Macfarlane's, 12mo . t 
Hnydn's Dictionary of Dates, 8vo . 1 
Ilindostan, History of, Dolv's, 8vo . 3 
IIistorical Essnys, by Lord Mahon, 8ro . 1 

,, ~nrnllels; by A. Nnlkin, MA., 12010 . I 

! Impey, Sir Elijah, Memoirs of, by his Son, 8vo . 1 
1 Indin, History of, Elphinstone's, post 4to . 2 
2 , Jefferson, President, Memoirs of, demy 4to. 1 
1 Johnson, Doctor S., Life of, Bos~vell's, 8vo . 4 
2 Josephus, whist on'^, 8vo . . 2 
1 I Lafarge, Madame, Memoirs of, 8vo . ' . 1 

1,iterature of England, Iiistory of, 121no . . 3  
,, Greece, History of (Library of Usefol lino~v- 

1 ledge), 8ro . . 1 
Lives of the Early Italian Painters, 12mo . 1 

2 
1 
1 
1 
+ 
1 
6 

,, Eminent Persons (Lib. of Useful Knowledge), 8vo 1 
Idondon, IIistory of, BIackay's, 8ro . 9 1 
Louis Pbilippe, Life and Times of, Wright's, 8ro . 1 

,, XVIII., Life of, written by Himself, 870 . . 2  
,, XIV. and the Court of France, by Miss Pardoe, 81 o 3 

Mahornet, Life of, by W. Irving, 8vo . 1 
hlam~i~nlia, History of the, l2mo . . 3  
Memoirs of a Working Men, 12mo . 4 
Blonkey*, History of, 12mo . ?  
Mozart, Life of, by Holmes, 8vo 1 

2 
1 
1 
2 
1 
2 
1 

Monro, Sir J., Life of, Bvo 1 
Napoleon'e Expedition to R u ~ i n ,  by Count Segur, HVO . 4 

Narrative of the Insurrection at Bensres, 4to . 1 
9, 12 ,, 4t0 . 1 

Nelson, Life of, by Soutbey, 12010 . 1 

Ney, Marshal, Memoirs of, 8vo . 1 

Northern Campaigns of 1812-13, 81.0 . . 2  
Oriental Christinn Biography, 8vo . 3 
I'ninting, IIistory of, Wornum'8, 121110 . 1 
Paris and its EIistorical Scenq 12010 . 1 
Peter the Great, Life of, 121110 . 1 

1 ( rhilip Musgrnxc, or Missionary Life in Canada, 8vo b 
3 I I'olnnd, IIistory of (Cabinet Cyclopda), 8v0 1 
1 I rompeii, ita Destruction and Re-diocnvery, 121110 . 
2 1 Ii~iwia, History of (Cabinet Cyclopedia), Bvo . . 3 

3 1 , Secret History of, Schnitzer's, 8vo . . 'I 
I Sale's Brigade in Affghenistan, by Gleig, 8v0 . 4 

2 / Scinde, Militnry Operationn in, 8vo . 1 
1 Selectionn hom the Records of the Governmeat of Jndla, 
2 / Sir C. Napier's ReGgnation, 4to . 1 
1 i Skinner, Colonel, C.D., Memoirs of, 8vo. . 'I 
3 1 St. Helena, History of, Brooke's, 8vo . . I 



APPENDIX M.] 'CHE GANGES CmAL. 239 

Vols. 

Spain and Portugal, Ilistory of (Library of Useful Know- 
ledge), (Ivo 1 

Statesmen of the Time of George LII., Brougbam, 12n1o 3 
Successors of Mahornet, Life of, Irving's, avo . 1 
Switzerland, IIistory of (Library of Useful Knowledge), 8vo 1 

3, ,, .(Cabinet Cyclopadia), avo . 1 
Thirty Tears' War, Schiller's, 12mo . 1 
Victories of' the British Armies, Maxmcll's, 8vo 1 
Vienna, Tn.0 Sieges of, by the Turks, 8vo . . 3 
War in India, bctween English and French, Cambridge's, 4to 1 
Washington, Life of, Guizot's, 8vo . . I 
Waterloo, Battlc of, Gleig's, 8vo . 1 
Wellington's Despatches, by Colonel Gunvood, post 4t0 8 
Western Empire, IIistory of, Carnegie's, royal 8vo . 12 
lIrrrxall's Posthumous Afemoirs, avo . 1 

NOVELS AND R O N . ~ R C E ~ .  

Alllambra, by Irving, 8vo . 2 
Alice, or the Alystcries, by Bulwer, 8vo . 3 
Alroy, by Disraeli, 8vo . . :I 
Amber IVitch, l lei~~hold 's ,  translatcd by Lady Duff Gordon, 

Rvo . 3 
Amelis, by Fielding, 8v0 2 
Arabian Tales and Anecdotes, by Lane, 12mo . . .A 
Arlington, by Lcister, 8vo . 3 
Bar Sinister, Rvo . 2 
Bible in Spain, Borrow's, Hvo . . 1 
Billow and Rock, by Miss hlartineau, 121110 . ) 
Black \\'atch, I'icken's, Bvo . , 3 
Bondman (Library ol' Ron~ance), 8ro . . I 
Bracebridge IIall, by Irving, Hvo . . I 

,, avo . 2 
Bravo, Cooper's, 8vo . 2 
Camp of Rcfi~ge, by AIacfnrlane, I'lrno . 1 
Canterbury Tales, Cllaucer's, by Saunders. 19mo . 1 

7 9  ,, Lees, 8vo . 2 
Cl~ronicle~ of the Bastille, royal 8vo . * .  I 
Cid, Dennis's, 12mo 1 
Conquest of Granada, hy Irving, 8vo . 2 

I ,  ,, HVO . !? 
Clarisaa IIarlowc, Richardson's, 4to . 1 
Cl~arlotte Corday, by Miss IIendrick, Hvo . . 1 
Collection of Tales (Library of Romance), ?(\.I] . . I 
Count Julian, by Sinlms, 16mo . . I 
Crock of Gold, Tl~ppcr'e, Rro . . 1 
Deer Slayer, Cooper's, 8vo . . n 
Don Quixotc, 16mo . 4 
Dutcl~ in the Mcdway, 12mo . $ 
lhnigrnnts of Al~ndnrra, Carleto~l's, 8vo . . I 
Ernest hlaltravcr.q, Bul\vcr's, 8vo . . :I 
Entellc, 12mo . . 1 
Every-Dny Occurrcnccs, nvo . ' L  
Fall of the Jesuits, 8vo . . A  
Fanny Campbell, by Lieut. Morray, lGmo . 1 
l'cats on the Fiord, by blirrn Alortinenu, I2mo . t 
Frcnch in Algicrn, trunslated by Lady Duff Gordon, svo . 
Gltost IIunter (1,il)rary of Romance), 8vo . . 1 
Grace Seymour, ~ v o  . 1 
Gipsies of Spnin, Borrow'% 870 1 

V'119. 

Harold, Bulwcr's, 8vo . . : %  
Ileidenmauer, Cooper's, Sro 3 
IIermit Abroad, 8vo . 4  
Husband IIunting, 8vo . . :I 
Jack Brag, 11y IIook, Hvo . . I 

,1 ,, avo . 1 
Jesuit (Library of Romnnce), Hvo . 1 
John Marston Ilall, by James, lrvo . . :I 
Joseph Andrews, Fielding's, 12mo . 1 
Kickleburys on the Rhine, by Thackerny, 8\70 . . 1 
Iinickerbockcr's Ncw York, by IV. Irving, 8vo . 3 

19 3, ,, nvo . 1 
Last of the Barone, HVO . 3 

,, 8v0 . . SJ 

Legend of Reading Abbey, by Mncfnrlane, I2mo . 4 
Livonian Talcs, Hvo . +  
Lore and Pride,.8vo . . :i 
Master Humphrey's Clock, by Dickens, 8vo . . 
Michacl Armstrong, by Mrs. Trollope, 81.0 . 
Miser, by Carleton, 8vo . 
hlysterious Marriage, 8vo . . 4 
Northword, or the Friendslellip of a Jesuit, Hvo . 1 
Our Street, by Thackeray, 8vo . . 1 
Pamela, ltichardson's, demy 4to . . I 
Paris Sketch Book, Thaclceray's, Uvo . 2 
Pelham, Bulwer's, 8ro . . I 
Pendennis, by Thackcray, 8\-o . 2 
People I have met, Willis's. 8vo . 1 
Peregrine P~~l teney ,  Iiaye's, 8vo . :I 
Peter Simple, Ilarryatt's, 8vo . . :I 
Ranthorpe, 8vo . . I 
Refugec in Amcrica, by Mrs. Trollope, Yvo . :1 
1Eomance of the Forest, by Mrs. Radcliffc, lGrno 1 
Romance of Travel in the East, by hIacfarlane, 121no 1 
Rory O'nlore, by S. Lover, 8vo . 1 
Siege of 1'ienna (Library of Romance), 8vo . . I 
Sir Charles Grandison, Iticbardson's, dcmy 4to . 1 
Sir Launcclot Greaves, Smollett's, l2mo . 1 
Sketch Book, W. Irving's, tlvo . 1 

1 
, I  1 

- 
Sketches of Irish Character, by Mrs. I ld l ,  8vo . 1 
St,. Rooan's Well, Sir Walter Scott, Bvo . . 3 
Tales from Sl~akspeare, 1.2mo . 1 
Tales of an American Landlord, Svo . 
Tales of a Trnveller, W. Irving, Avo . 

,> nvo . 
. HVO 

Tales of t l ~ c  \Vest, N V O  . 2 
Thaddeus of IVnrsnw, Miss Porter's, 161110 . . .) 

Traditions of Western Germany, linox's, 8v0 . 3 
Two Admiralr, Cooper, 8ro . . 2 
Two friends, by the Countess of Blessington, Avo . 9 
Victim of thc Jesuits, 8vo . . 3 
Wddemar (Library of Romance), dro . 1 
Weysidc Cross, by Captain Nilman, 8vo . . + 
White Wolf, by l'aul Bcrroll, lGmo 1 
Woodstock, Scott's, avo . 3 
Zanoni, Bulwer'q 8vo . 2 
Zenon, Cobbold'q avo . 3 



THE GANGES CANAI,. 

POETRY A h D  DRAYATIC W o ~ h a .  
1-013. 

nritish Drama, post 4to . 2 
Chaucer's Workq 121110 3 
Convper's Poems, 12mo . 1 
English Poetry, Campbell's Kssny on, 8 r o  . . 1 

,, Poets, Hazlitt's, 8vo 1 
Fudge Fnmily, Moore's, 12mo . . 1 
Godfrcy of Bulloigne, by Tnsso, done into Englisl~ by Fair- 

fax, l2mo . . 1 
Goldsmitli, Poems nnd Plays or, RVO . 1 

I. and Letters of, 8vo . 1 
I-Iudibrncl, and other Works of S. Butler, 12mo . 5 
Johnson's Poets, 8vo . - - . I r) 

No. 1 to 6. Lives of English Poets. 
7 and 8. Works of Cowley. 
9. Works of Co~vley and Denha111. 

10 to la .  Works of Milton. 
13 and 14. ,, Butler. 
15. Works of Rochestcr, Roscomnion, slid Ot\vn!-. 
16. ,, Wnller. 
17. ,, Pomfret, Dorsct, and \\'nlsl~. 
18 to 21. Works of Drydcn. 
25. Works of Smith, Dake, and Icing. 
26. ,, King, Sprntt, nnd IInlifax. 
'17. . Pnrnell. 
28. .. Garth nod Ro~vc. 
29. ,. Rowe. 
30. ,, Addison. 
31. .. Hughes. 
2 .  . Sheffield, Buckinghnm, and Prior. 
35. ,, Prior. 
31. ,, Prior and Congere. 
35. , Blackmore and Fenton. 
36 and O i .  Works or  Gay. 
38. Works of Granville and Lansdowne. 
39 ,, Yalden, Tickell, and IIammond. 
40. ,, Somerville. 
41. ,, Somenrille and Savage. 
42 and 43. Works of Swift. 
44. Works of Swill and Broome. 
45 to 51. Works of Pope. 
52 and 53. ,, Pitt. 
54. IVorks of Thornson. 
53. ,, Thomson nntl IVatts. 
56. ,, Watts. 
r -  I .  , I'hillips and West. 
58. , Collins and Dyer. 
59. ,, Shenstone. 
60 to 62. Works of Young. 
63. \\-orks of Mallet nnd Akenaitle. 
G4. , Akenside, Gray, and Littleton. 
65. , Moore and Cewthorne. 
66. ,, Churchill. 
67. ,, Churchill and Falconer. 
6H. ,. Lloyd. 
69. ,, Cunningham and Grcenc. 
70. ,, Goldsmith and Whitehead. 
71. ,, Armrtmng ant1 Langhorne. 
72. ,, Johnson and \Ir. Whitehead. 

vu13. 
Johnson's Poets-contb~zicd. 

No. 73. Works of W. Whitehead and Jenyns. 
74 and 75. Index. 

3lny Fair, 8vo . 1 
MoliPre, Racine, and the French Classical D r n m ~ ,  byMadame 

Blaze de Bury, l2uio . 1 
New Timon, 8vo 1 
Pope's Poetical Works, 8vo 1 
Prose and Verse, by A. II. E.  Boileau, 8)-o . 1 
Spencer and his Poetry, 1'1mo . 1 
Thomson's Sensons, 12mo. . . 1 

Adventures of Captain Bonneville, 8vo . 1 
,, ou the Road to Paris in 1814-15, 8x1  . . $ 

Africa, Scenes in, Blarryatt's, 8vo . 2 
,, Southcm, Travels in Interior of, Alexander's, 8vo 2 
,, Travels iu the Interior of, Pnrkc's, 12mo . I 

. llrcstern, Travels in Interior of, dun can'^, post 
8 vo . 2  

Amazon, Voyage up the Rhine, by Edwards, 8vo . j 
America, Mrs. Butler's Journey in, 8vo . . ! 2  
Arahia, Travels in, Captain Wellstead's, royal 8vo . 2 
Arctic Regions, Chronological History of Voyages to, 8ro 1 
Australia, Ijush Life in, IIaygarth's, 8vo . 1 

7 ,, avo ?- 
A Pear and n. Day in the East, Montnuban's, 8ro . 1 
Baltic, Letter from the, by a Lady, 8vo . 1 

1 

Belgium and tbe Rhine, Ramsay's, Rvo . 1 
Biscay, Six Years in, nacon's, 8ro . . 1 
Bombay, Journey to, by Miss E. Roberts, 8vo . 1 
Borneo, Iccppel's, Rvo . . 2 
Cnbool, Burncs's, 8vo . 1 
Canada, l3ack~voods of, Letter from the Wife of an Emi- 

grant Officer, 12mo . . A  
Cairo, l'etra, and Damaqcnq in 1819, Kinnenr's, 870 . 1 
Chinn, BIedhurst's, 8vo . . 1 
China, Service in, Cunningllam'w, Rvo . . 2  
Chinese and Sketches of China, Davies, 12mo . 2 

7, , I  121110 . 3 

Columbns, Companions of, Adventures of, 8vo . . 1 
Constsntinople and Teheran, by J. B. F r s e r ,  81.0 . 2  
Cornhill to Grand Cairo, Jollrl~ey from, Thackeray'n, 8vn 1 
Dnmasc~~s and Palmyra, Addison's, 8vo . 2 
Egypt and Gambia, by Scott, 8vo . ? 
Egyptians, Modern, Low's, 121110 . 1 
El Dorado, hy B. Taylor, 800 . . ?  
England, Observations on, Peechois, HVO . 1 

, and Germany, Tours in, R V O  . 1 
,, and Scotland, Icing of Saxony's Tour in, Rvo . 1 
,, Von Raumer'a, 8vo . . ? 

English~voman in Egypt, by Mrs. Poolc, 12mo . . 1 
I:lorence, A Ride on IIorseback to, 8vo . . 2  
Germany, Strong'#, Rvo . 2 
German Life, Sketchen of, 8vo . 1 
Greenland, Voyage to, Graah's, 8vo . 1 
India, Iron in Upper, Archer's, Avo . 2 

,, Overland Journey to, Skinner's, 8vo . 2 
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India, Journal in, Bishop ITeber's, 8vo . 2 
11 I ,  1 

8vo . 2 
Lauds Classical and Sacred, by Lord Nugent, 12mo . 1 
Letters from the South, by T .  Campbell, 8vo . 2 
Lima to Peru, hy Sruith and Lowes, 8vo 1 
Lybian Desert, Adve~~tores  in, by Bayle St. John,  8vo. 4 
Lycia, Travels in, by Spratt and Forbes, 8vo . 2 
BIadras, Letters from, by a Lady, 8vo . a 4 
Mediterranean, Shores of the, Shroeder's, 8vo . 2 
R.Iexico, Travels and Adventures in, Ituxton's, 8vo . 1 
blinnay Soter, Voyage up the,Featherstonhaugh's, royal 8vo 2 
hIorocco and the Moors, by J. D. Hay, 8vo . . A 
Nemesis, The, in China, 8vo 1 
New South Wales, by i\Lrs. Meredith, 12mo . 3 
North American Indians, Catlin's, royal 8vo . 2 
Northern Europe, Tour through, Wraxall's, 880 . 1 
Nor\vay, A Visit to the Western Coast of, Wittich's, 12mo 3 
Notes of a IVnnderer, Curnnling's, 12mo 2 
Oruoo, Adventures in the South Seas, Melville's, 8vo . 1 

11 19 I I  8 ~ 0 .  1 
Pnmpas, Rough Journey across the, Sir F. Head's, 8vo . 4 
Paraguay, Letters on, Robertson's, 8vo . 2 
Pekin, Residence at, Father Iiipa's, 8vo . . 3 
Persia, Journey into, Faucoigne's, 8vo . 1 

,, Sketches of, by Sir J .  Rlalcolm, 8vo . 1 
Portugal and Gallicia, by Lord Carnarvon, 8vo 1 
Prairies, Tour on the, W. Irving's, 8vo . 1 
Pyrenees, '1 he, by Mrs. Rllis, 8vo . 1 
Rambles by Rivers, by James Thorpe, 12mo . 2 
Itetrospect of Western Travel, Miss Alartinea~i's, 800 . 3 
Sarawak, its Inhabitants and Productions, Lo\v's, 8v0 . 1 
Scotland and the Scotch, Sinclair's, 8vo 1 
Settlers and Convicts, or Sixteen Years in the Backwoods 

of N. S. \Vales, 12mo . 1 
Seward, Sir Edward, Narrative of, Miss Porter's, 8vo . 3 
Sierra Leone, Letters from, by a l ady ,  8vo . a1 
South America, Adventures on the Western Coast of, in 

1847, Coulter's, B\,o . 2 
South America and the Pacific, Scarlett'e, 8vo . 2 
Spain, Gatheriugs from, by R. Ford, 8vo . . 1 
Spain, A Year in, by a Young American, 8vo . 2 
St. Petersburg and Moscow, Bourke's, post 8vo 2 
Switzerland, 15xcursions in, Cooper's, 8vo . 2 
Travels in thc East, by Irby and Mangles, 8vo . . 4 
Turkey, Travels in, Madden's, 8vo . 2 
Two Years in the American Navy, 8vo 2 
Typee, or tbc bIarquesas Islanders, hlelvillc's, 8v0 1 

9, 11 I I  8 7 0 .  . 1 
Voynge of a Naturalist Round the World, by Darwin, 8vo 1 
Voyage llound the \Vorld, hy Ituscheoberger, 8vo . 2 
West Indies, Journal of a Itesident in, by Monk Lewis, 8vo & 

Ar t  Union Catalogue of the Great Exhibition, 4to . 1 
Art Union Journal, vols. 10 to 13, 4to . 4 
Bacon's Writinga and Philosophy, by Cmik, 12mo . . I 
Bengal Directory, 1836, 800 . 1 
Bird Architecture, 121110 . . t ,, Miscellanies, Rennie'& 12mo . . 1 

VOL. HI. 

Y<,b.  

Rook-keeping, Kelly's, 8vo . 1 
Book of Table Talk, 12mo . . 1 
British Husbandry (Library of Useful li~lowledgc), 8vo . 3 
Byron's Conversations, by Lady Ulessington, 8vo . I 
Camp and Barrack-room, 8vo . 1 
Capital and Labour, 121110 . . 4 
Cattle, lIanagementof (Library of Useful Iinowledge), tlvo 1 

8vo 1 
~ i k ,  ~ u r f  :nd Road, 8vo . " . " . 1 
Dictionary of Grecian and Roman Antiquities, Smith's, 

post 4to . . 1 
Dog, The (Library of Useful Iinowlcdgc), 8vo . 1 
Domestic Scenes in Scotland, Smith's, 8vo . 1 
Enst India Register for 1837, 8vo . 1 
Edinburgh Review, 8vo . 11 
Elephant, Horse, and Dog-the Three Frienda of Alan, 

12mo 1 
England and the English, Bulwer's, 8vo . 2 
Etonian, Thc, 8vo . . 2 
Fcncing, Romland on, 8vo . 1 
Field, Garden, and Woodlands, by IIiss Pratt, 12mo . 3 
Flowers and their Associations, by Miss Pratt, 12mo . 4 
Food of Man, by Doctor Lancaster, 121110 . . 3 
Geography of America aud the \Vest Indies (Libiary of 

Usefd lCnowledge), 8vo . 1 
,, Physical, Curiosities of, Wittich's, 121110 . + 
,, l'hysiul, of the Holy Land, ICitto's, 121110 . 1 
,, Pinkerton's, royal 4to . 3 

Iliudostanec Grammar, Shnkspcsre, 4to . 1 
IIol.sc, The (Llbrary of Useful Ilnowledge), 8 r o  . 1 
Idler in Francc, by Lady Dlessington, post avo . 2 
,, in Italy, by Lady Blessington, post 870 . 2 

Insect Architecture, 12mo . 1 
Index to Map of India, 8vo . 1 
Indinn Gardcner, Speed's, 8vo . 1 
India, State and l'rospects of, by 13. Thornton, 8vo 1 
India, The Manners and Customs 02 Acland's, 8vo . 4 
Industry of tlie Ithine, Agriculture and Manufactures, 12mo 1 
Instinct, Brougha~n, Dialogues on, 12mo . d 
Italy, Popular Cu.toms and Recollections of, by blacfarlane, 

12mo 3 
Illustrated London News : Vols. xi. to xxi., royal . . I 1 
Lectures on Literature, by Schlegel, 8vo . 1 
Lcttcrs on the Improvement of the Mind, 8vo . . I 
Letters to Brother John, 880 . 1 
Lost Senses, The, 12mo . 1 
hIanufactures of Great Britain, by G. Dodd, 12mo . 3 
Men, Women, and Books, by Leigh Hunt, 8vo . 2 
Bleerut Universal filagazine, 8vo 1 
Mind among the Spindles, Selection from the " Lowel 

Offering," 12mo . 
Blissions in North America, 8vo . . + 

2 
Natural Iiistory, Observations on, Je~~yns ' s ,  8vo . 1 
Newcnstle's (Duke of) Borsernanship, imp. 1 
Northcote, Conversations of, Ilazlitt's, 8vo . . 1 
North l'ole, Essays on the Possibility of Approaching, by 

Col. Deaufoy, 8vo . 1 

Oregot1 Territory, The, by the Rev. G. C. Nicolay, l2ruo . f 
Origin of Laws, from thc French of President Goquet, avo 3 
Penny Magazine for 1832, 1833, and 1834, feap . 3 

I I 
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V0ls. 
Philosophy of Health, by Doctor S. Smith, 12mo ' . 2 
Pliny, hlelmoth's, 8vo . 2 
~ o ~ u l a r  Tumults : Illustrative of the Evils of Social Igno- 

rance, 121110 t 
Primitive Universal Standard, Essays on, 8vo . 1 
Punch : Vols. xiii. to xxi., 4to . 9 
Pursuit of Knowledge under Difficulties, by G. L. Craik, 

121110 . 1 
11 9 Female Examples, by G. L. Craik, 

12mo . 1 
Quarterly Review, 8vo . . 11 
Representntire Men, Emerson'e, 8vo 1 
Secret Societies of the Bliddle Ages, 12mo # 

Voh. 
St. Stephen's, or Pencillings of Politicians, 8vo , . 1  
Stokers and Pokers, by Sir F. Head, tlvo . . 4 
Scinde, a Commentary, O~~tram's, 8vo . . 2  
Sheep, The (Library of Useful Knowledge), 8vo . 1 
Science, Objects, Pleasures, and Advantages of, Br~ugham'~ 

12mo 
Textile hIanufactures, by G. Dodd, 8vo . t 

1 
Volun~e of Varieties, 12mo . 1 
Views in the East, Captain Elliott's, folio . 1 
Wild Sports in Europe, Asia, and Africa, by 1,ieut.-Col. E. 

Napier, 8vo . . 2  
,, of the Highlands, by C. St. John, 8vo . 1 

Winter Nights, Drake's, 8vo . . 2  
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AI'PENDIX N.] THE GANGES CANAL. 

A P P E N D I X  N, 

VALUATION STATEMENTS of PROPERTY at CAWNPOOR falling within the CANAL 
BOUNDARIES. 

SURVEY REPORT of a Committee appointed by orders of the  Brigadier Commanding the  Station of Cawnpoor 
to Sn rvcy  and Va lue  certain Buildings and Proper ty  which come in  the  l ine required by the  Ganges 
Canal through the  S u d d u r  Baza r  and  Cantonment-Cawnpoor, 27th February, 1851. 

FIRST SECTION. 

President-Major C. TROUP. 
dfet~zbe~.s-Captain G. R. SIDDONS, Captain T. RIDDI?~.L, Lieutenant R. WROUGUTON, 

STUD Nnsln ALLI & I A N ,  Deputy dfrigistrate. 

Names of and Valuation by 
Owners. i Description. / Remarks by the Committee. 

1. Ghoolnmeelchan . . . 
(Valuation, 

208 rs. 12a.  9p . )  

2. Gungndeen ... ... 
(Valuation, 200 13s.) 

15 rooms ; average dimensions about 14f hy 
R feet; walls of 8 roon~s of kutcha puklcn 
masonry, remainder of mud ; height of walls 
about 13 fect ; roofs of 14  kutcha, and 1 of 
puklca, bad, and re~nainder in pretty good 
order. 

7 rooms; average 11' by 8'; 5 kutcha roof9 on 
\mil 10' high, 2 tile roofs on walls 84' high ; 
walls of mud, tiout wall on posts. 

Owner not present ; 1,740 superficial 
feet,, at. 8 rs. per 100, equal to 
139 TS. 3 a. 2 p . ;  cost for I;ibour, 
at  3 TS. per 100 superficial feet, 
52 rs. 3 a. 2 p .  

3. Scwa Ram . . . . . . 
(Valuation, 200 rp.) 

4. Muddun Mohun . . . 
(Vnluation, 560 1.8.) 

Owner present ; 616 superficial fret, 
at  7 7 3 .  per 100, part of house, &c., 
only to be taken for canal line, equal 
to 43 rs. 1 a. 11  p .  ; cost of labour, 
at 2 rs. 4 n. per 100, 13  rs. 13  a. Dp. 

Owner present ; 380 supcrficinl feet, at 
10 rs. 8 n. per 100, eqllal to 40 1.8. ; 
labour, at  2rs. 8 a. per 100, 9 la. 8 n. 

5 roo~us ; average 9 4' by 8'; 4 kutcha roofs on 
walls of' mud 10' high, 1 roof of tiles ; 
front wall of kuteha pukka nlasonry, in good 
order. 

4 rooms ; average 134' by Y 4' ; 2 roofs kutcha 
on mud walls, nnd 4 tile roofs ditto ; 2 tiled 
sheds in rear of rooms. 

Owner present ; 556 superficial feet, at  
10rs. per 100, and 3 for a well, equal 
in all to 58 rs. : labour. at 2 la. 8 tz. 

. . 
' 1 of tile. 

5 .  Deoke Niun~lun ... 
(Valuation, 1,200 1,s.) 

12a .  9 p . ;  I:~bour, at  "8. 8 a. per 
100, 40rs. l 5 n .  2p .  

Owner present; 7874 superficial feet, 
at 6 1,s. per 100, with a well at  
5 rs., equal to 52 1,s. 4 n. ; labour, 
at 2 rs. 8 a., 19 rs. 10 a. 1011. 

I 1 2  

12 rooms; average 194' by 7'; 4 kutcha roofs 
on mud walls, 1 of t l~a t c l~  and the rest 

6. Santoo ... ... 
(Valuation, 136 ra.) 

per 100, 12 rs. '1.4 a. 
' 

Owner present; 1,638 superficial feet, 
at  10  ra. per 100, equal to 163 rs. 

9 rooms; average 12&' by 7'; 5 kutchs roofa, 
4 tiled; wnlls of mud ; 1 kutcha pukka well 
3 feet dinmeter. 

I 



T H E  GANGES CANAL. 

Names or nnd Valuation by 
Owners. 

7. Boodhoo ... ... 
(Valuation, 500 rs.) 

8. Goolall ... ... 
(Valuation, 175 rs.) 

9. Jenlxdoss ... ... 
(Valuation, 911 rs.) 

10. Sadoo ... ... . . . 
(Valuation, 227 rs.) 

11. Dunkee ... . . . 
(Valuation, 2,000 rs. 

12. Nunsa Ram ... . . . 
(Valuation, 300 1.s.) 

13. Bheeka . . . . . . 
(Valuation, 110 rs.) 

14. Nunha.. . . . . ... 
(Valuation, 50 1r.) 

15. Sewa ... ... ... 
(Valuation, 180 rs.) 

16. Pursothom and Davedee~ 
(Valuation, 800 rs.) 

17. Goolah.. . ... .., 
(Valuation, 50 re.) 

18. Jorawur ... . . , 
(Valuation, 400 rs.) 

19. Nuthoo ... .., 

(Valuation, 105 rs.) 

20. Dyjoo ... ... .. 
(Valuation, 65 rs.) 

21. Kulean ... .. 
(Valuation, 65 rs.) 

22.KasheeDovs ... .. 
(Valuation, .) 

23. Pertab . . . . . . . . 
(Valuation, 135 re.) 

Description. 

6 rooms; average 144' by 7'; 9 roofs of thatch,, 
and the rest of tiles, on mud walls, in tolerable 
order, about 9' high. 

0 rooms; average 19' by 9'; 6 ltutcha roofs, 
rest of tiles ; mud walls in good order. 

:6 rooms; average 154' by 7'; 34 kutcha roofs, 
and 12 of tiles; walls of mud. 

' rooms; about 12' by 64' ; 6 roofs kutcha, 
1 tiled ; 2 rooms are 2 stories high, on mud 
walls. 

17 rooms; average 15S' by 6a'; 1 roof tiled, 
and rest mud, on mud walls. 

) rooms; about 16' by 7'; roofs all kutcha on 
mud walls. 

5 rooms; about 121' by 6'; roofs kutcha, 1 
fallen in; walls mud. 

5 rooms; average 7' by 5'; roof# mud on mud 
walls. 

2 rooms; about 12' by 64'; roofs mud, thatch; 
chopper attached ; walls of mud, old. 

15 rooms ; average 151' by 7' ; 7 roofs 
kutcha, and 8 tiled walls of mud, not in good 
order. 

7 rooms; about 161' by 84'; 4 roofs kutcha, 
3 tiled; walls of mild, not in good order. 

13 rooms; about 124' by 64'; 5 roofs kutcha, 
and rest tiled; walls mud, and not in good 
order. 

3 rooms; about 44' by 74' ... ... ... 

5 rooms; about 11' by 8'; roofs kutcha, and 
walls mud. 

4 rooms ; average 22' by 6 g ;  1 roof kutcha, 
3 tiles; walls mud. 

17 rooms; about 10' by 7'; 15 roofs kntcha, 
and 2 tiled ; wnlls of mud ; foundations of 
1 wall kutcha pukka, in tolerable order. 

5 rooms; average 114' by 64'; 3 roofs kutcha, 
and 2 tikd; walls of mud, not in good order. 

Remarks by thd Committee. 

3wner present; 1,624 superficial feet, 
at 7 rs. per 100, equal to 
113 VS. 10 a. l o p .  ; labour, at 
2 rs. 4 a., 36 la. 8 a. 7p. 

Owner present ; 1,530 superficial 
feet, at 7 rs. per 100, equal to 
107 is. 1 a. 7p.; labour, at 2 rs. 8a., 
38 la. 4 a. 

Owner present ; 4,991 superficial 
feet, at 6 1,s. per 100, equal to 
299 rs. 7 a. 3p. ; labour, at 2 rs., 
99 rs. 14 a. 9p. 

Owner not present; 637 superficial 
feet, at 7 rs. 8 a. per 100, equal to 
47 re., and a well and upper story 
at back, 13 rs., equal to 60 rs. ; 
labour, at 2 rs. 8 n., 15 rs. 14 a. 

Owner present; 1,712 supel.ficial feet, 
at 12 rs. per 100, equal to 250 rs.; 
labour, at 3 rs., 51 rs. 4 a. 

1,008 superficial feet, at 7 rs. per 100, 
equal to 70 rs. 8 a. ; labour, at 
2 rs. 8 a., 25 rs. 

225 superficial feet, at 6 rs. per 100, 
equal to 13 rs. 8 0.; labour, at 2 rs., 
4 rs. 8 a. ; a small portion of the 
house only talcen. 

105 superficial feet, at 7 rs. per 100, 
equal to 7 rs. 5 a. 7p.  ; labour, at 
2 rs. 8 a., 2 rs. 5 a. ; very small por- 
tion only takcu. 

225 superficial feet, at 8 rs. per 100, 
equal to 18 rs.; labour, at 2 rs. 8a., 
5 rs. 10 a. ; a small part of the 
house only taken. 

1,6274 superficial feet, at 6 rs. 8 a. 
per 100, equal to 105 rs. 12a. ;  
labour, at 2 rs., 32 rs. 8 a. 9p. 

9813 superficial feet, at 5 rs. 8 a. per 
100, equal to 58 rs. 15 a.;  labour, 
at 2 rs., 19 rs. 10 a. 

1,056 soperficial feet, at 5 rs. per 100, 
equal to 73 rs. 15 a. ; labour, at 
2 TS. 8 u., 26 r3. 6 a. 

326 superficial feet, at 6 rs. 8 a. per 
100, equal to 21 rs. 3 a. ;  labour, 
at 2 rs. 8 u., 8 1.3. 2 a. 

440 superficial feet, at 6 rs. per 100, 
equal to 26 1.9. 6 a. ; labour, at 
2 rs. 8 a., 11 1.8. 

572 superficial feet, at 5 rs. per 100, 
equal to 28 rs. 9 a. 7p.  ; labour, at 
1 r. 8 a., 8 rr. 8 a. 

1,190 supe~$cial feet, at 9 r3. per 100, 
equal to 107 rs. 1 a. 7p.  ; labour, 
at 8 rs., 35 TS. 11 a.  21). ; owner 
nhsent. 

373 ~uperficinl feet, at 5 r8, per 100, 
eaual to 18 rs. 10 a. 6p. ; labour, at 
1;. 8 a., 5 rs. 8 a. 
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(Signed) C. W. HUTCHINSON, Lieuteizant, (Signed) C. Tnou~, Major, President. 
Executive Engineer, (Signed) T. RIDDELL, Captain, 

Gth Division, Ganges Canal. (Signed) G. R. SIDDONS, Captain, 
(Signed) T. Asmunmrar, Brigadier, (Signed) R. WROUGHTON, Lieut., 

Commanding the Station. 

Attending the Commit tee  

(Signed) JOHN ELIOT,  lieutenant,^ Temporary Assistant, GtA Division, Qanges Canal. 

(Signed) GEO. SIM, Lieutenant, Oficiating Executive Engineer, 7th Division, Public Works. 
(Signed) NASIR ALLY KHAN. 

Remarks by the Committee. 

520 superficial feet, at 5 rs. per 100, 
equal to 26 rs. 1 a. ; labour, at 2 rs., 
10 rs. 6 a. 4 p .  

1391 superficial feet, at 5 rs. per 100, 
equal to 6 rs. 15 a. ; labour, at 
1 r. 8 a., 2 rs. ; owner absent. 

209 superficial feet, a t  5 rs. per 100, 
equal to 10 la. 7 a. 2p. ; labour, at 
1 r. 8 a., 3 rs. 2 a. 

630 superficial feet, at 5rs. per 100, 
equal to 31 rs. 8 a. ; labour, at 2 rs., 
12 rs. 9 a. 7p. 

455 superficial feet, at 5 rs. per 100, 
equal to 22 rs. 12 a. ; labour, at 2 rs., 
9 rs. 1 a. 7p.  

315 superficial feet, at 5 rs. per 100, 
equal to 15 rs. 12 a. ; labour, at 
1 r .  8 a., 4 rs. 12 a. 

2798 superficial feet, at 6 rs. per 100, 
equal to 16 rs. 10 a. 91. ; labour, at 
2 rs., 5 la. 9 u. ; a portion of house. 

126 superficial feet, at 7rs.  per 100, 
equal to 8 TJ. 13 a. ; labour, at 
2 rs. 8 a., ; portion of house. 

Owner not present; 250 superficial 
feet, at 5 rs., 12 rs. 8 a. ; in ruins; 
part at rear occupied, sheds. 

Names of and Valuation by 
Owners. 

24. Chinta ... ... . . . 
(Valuation, 150 rs.) 

25. Rambux ... ... 
(Valuation, 10 rs.) 

26. Dullee ... ... ... 
(Valuation, 60 la.) 

27. Govind ... ... 
(Valuation, 60 rs.) 

28. Doorjun ... ... 
(Valuation, 60 la.) 

29. IChood~bux ... ... 
(Valuation, 80 rs.) 

30. Deena ... . . . . .. 
(Valuation, 60 rs.) 

31. Subsook ... ... 
(Valuation, 50 rs.) 

32. Narain Doss ... ... 
(Valuation, 412 rs.) 

Description. 

4 rooms; about 13' by 8'; 2 rooms of 2 stories; 
1 roof kutcha and 3 tiled ; walls of mud. 

1 room; 18' by 7Q'; roof tiled; walls mud ... 

3 rooms; 10Q' by 61'; 1 roof mud, and 2 of 
tiles ; walls mud, not in good order. 

3 roonls; 10g  by 5'; 2 roofs kutcha, and 1 
tiled ; also a tiled shed; walls mud. 

3 rooms; 13' by 7' ; 1 room 2 stories, 4 roofs 
tiled, and 1 mud, dilapidated ; walls mud. 

3 rooms; 14' by 74'; 2 mud roofs, and 1 tiled; 
mud walls, in bad order. 

2 rooms ; 21 4' by 64' ; 1 kutcha and 1 tiled 
roof; mud walls, not in good order. 

2 rooms; 104' by 6'; roofs kutcha; walls of 
mud. 

3 rooms ; 12' by 7'; in bad order ... . . . 
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SURVEY REPORT of n Committee assembled by order  of t h e  Brigadier Commanding t h e  Station of Cawnpoor 
t o  S u r v e y  and  Va lue  certain Bui ld ings  a n d  P rope r ty  which come in the  line required for the Ganges 
Canal through the S u d d w  Baza r  a n d  Cantonments.-Cawnpoor, 4th ~Tfarch, 1851. 

SECOND SECTION. 

President-Mtijor C. Tnour. 

MmBers-Captain G. R. SIDDONS, Captain T. RIDDELI,, Lieutenant R. WROUGHTON, 
SPUD NASIH ALLI KHAN, Del~uty Mc~gistrctte. 

Names of and Valuation by 
Owners. 

1. Ummeersing ... ... 
(Valuation, 3,000 rs.) 

2. Dhunee ... ... 
(Valuation, 15  0 rs.) 

3. Oodyt ... .. . . . . 
(Valuation, 75  rs.) 

4. Doorjnn ... ... 
(Valuation, 50  rs.) 

5. Doorga ... ... 
(Valuation, 90 rs.) 

6. Purma ... ... 
(Valuation, 75  rs.) 

7. P w t a b  ... ... 
(Vduation, 300 rs.) 

8. Bnllooaha ... ... 
(Valuation, 67 rs.) 

9. Pcrshad ... ... 
(Valuation, 15  TJ.) 

10. Tooln ... ... ... 
(Valuation, 80  re.) 

11. Ghasee ... ... 
(Valuation, 132 ra.) 

12. Munniram . . . . . . 
(T.Tduation, 8 0  rs. j 

13. Cheda ... . . . . . . 
(Vduation, 100 re.) 

Description. 

43  rooms; average 10' 3" by 8 g ;  33  rooms of 
kutcha roofs, the rest of tile, on walls ll&' 
high; 1 wall of 1 3  rooms, and 2 of 2, of 
kutcha pukka masonry, and of the rest of 
mud, in fair order; 1 buttress on the side of 
the tank of kutcha pukka masonry, 5' by 9' 
by 55'. 

8 rooms; average 15' by 64' ;  5 roofs of 
kutcha, the rest of tile on mud; ~valls 94' 
high, in fair order; 1 shed with tile roof. 

5 rooms; average 15' by 7' ; 3 roofs of kutcha 
(1  in rnins), and the rest tiles, on mud \valls 
lo$' high, in bad order. 

4 rooms; average 12' by 74' ; 2 kutcha roofs, 
the rest tiled, on mud walls about 7' high, in 
bad order; 2 small sheds, 1 tiled, the other 
thatched. 

4 rooms; average 74' by 44'; 2 kutcha roofs 
and 2 tiled, the latter one of 2 stories; walls 
mud, about 12  feet high, in fair order. 

5 rooms; average 134' by 7'; 2 kutcha roofs, 
the other tiled, on mud walls about 8' high, 
in bad order. 

9 rooms; average 16' by 74'; 4 kutcha roofs, 
the rest tiled, on nlud wane about 9' high, 
in fair order. 

2 rooms; average 21' by 84'; 1 kutcha, the 
othcr tiled roof; mud walls about 10' high, 
in fair order. 

1 room, 94' by 63', with tiled roof; mud walls 
64' high, in bad order. 

6 rooms; average 9r by 178'; 1 kutcha roof, 
thc others tiled, on mud walls about 8' high, 
in bad order. 

4 rooms; average 104' by 5 f ;  1 roof kntcha, 
the others tiled; mud walls ahout 7' high, 
in fair order; 2 rooms with 2 stories. 

3 rooms: averaac st' by 5 3 ' ;  2 of 2 stories, 
with tiled roofs, the other of kutcha; mud 
walls nhout 1.73' high, in fair order. 

4 rooms ; averngc, 10' by 52' ; kntcha roofa, 
walls of mud, about 1 0  feet high, in bad 

1 order; also 2 tiled roo[ sheds. 

Remarks by the Committee. 

1,105 superficial feet, at 12 rs. per 100, 
equal to 132 rs. 100.; 2,550, at 7rs., 
178 rs. 8 a. ; kutcha pukka revet- 
ment, 55' by 9' by 5', at G la., 
14 rs. 8 a. : total, 459 rs. 10 a.; 
labour, at  2 rs. 8 a., 91 rs. 5 a.; 
part only required. 

780 superficial feet, at 5 rs. per 100, 
equal to 39 rs. ; labour, at 1 r. 8 a., 
11  rs. 12 a. 

525 superficial feet, at 4 rs. per 100, 
equal to 21 rs. ; labour, at 1 1. 8 a., 
7 rs. 12 a. ; in bad order. 

360 superficial feet, at  3 rs. per 100, 
equal to 10  rs. ; labour, at  1 r. 8 a., 
5 la. 4 a.  ; in bad order. 

130 superficial feet, at  5 rs. per 100, 
equal to 6 rs. 12 a. ; labour, at 
1 r. 8 a., 1 r. 12  a. ; in very bad 
order. 

473 superficial feet, at 8 rs. 8 a. per 
100, equal to 16 rs. 8 a. ; labour, 
at 1 r. 8 a., 7 rs. 

1,080 superficial feet, at  7 rs. per 100, 
equal to 75 2s. 8 a. ; labonr, at 
2 rs. 8 n., 27 KT. ; in good order. 

346 superficial feet, at  4 rs. per 100, 
equal to 13  rs. 4 a. ; labour, at 
11.. 8 n., 5 rs. 4 a. 

G2 superficial feet, at  4 rs. per 100, 
equal to 2 rs. 3 a. ; Inbour, at 
1 >. 8 a., 14 u. 

071 superficial feet, at  4 rs. per 100, 
equal to 88  rs. 8 a. ; labour, at 
1 >. 8 n., 14 rs. 8 a. 

235 superficial fret, at  6 1,s. per 100, 
eclnal to 15 rs. 4 a. ; labour, at 2 rs., 
4;s. 9 n. 

150 superficial feet, at 7 vs. pc?~ 100, 
equal to 1 0  rs. 8 a. ; labour, at 5 rs., 
7 ;.s. 8 a .  

227 aopcrficial feet, nt G rs. 8 a. per 
1 0 0 ,  c r p l  to 11 1.8. 12 a. ; labour, 
at  2 rs., 4 rs. A a. 
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Names of and Valuation by 
Owners. 

14. Buddoollali ... ... 
(Valuation, 110 rs.) 

15. Doora ... ... ... 
(Valuation, 300 rs.) 

16. Bheekha . . . . . . 
(Valuation, 32 1a.) 

17. Dhuno~vri ... ... 
(Valuation, 20 rs.) 

18. Munsa ... ... 
(Valuation, 98 rs.) 

19. Madar and Dhore ... 
(Valuation, 12 rs.) 

20. Bullooa ... ... 
(Valuation, 30 rs.) 

21. Bissumber ... ... 
(Valuation, 40 rs.) 

22. Ranizan ... ... 
(Valuation, 45 rs.)  

23. Polaz ... ... ... 
(Valuation, .) 

24. Sadharee ... ... 
(Valuation, 200 rs.) 

25. Nugnoo ... ... 
(Valuation, 80 rs.) 

26. Chedah ... ... 
(Valuation, 25 rs.)  

27. Ramzrn ... ... 
(Valuation, 50 rs.)  

28. Dhunnee ... ... 
(Valuation, 150 rs.) 

29. Gunsamsing ... ... 
(Valuation, 105 rs.) 

30. Esurie ... ... 
(Valuation, 95 rs.) 

31. Sahtawan ... . . . 
(Valuation, 100 ra.) 

32. Sadhar ... ... 
(Valuation, 90 ra.) 

88. Chend ... ... ... 
(Valuation, 300 ra.) 

Description. 

6 rooms; average 144' hy 63' ; 3 kutcha roof3 
2 tiled nnd 1 thatched; mud walls about 9$ 
high, in bad order. 

5 rooms; average 12' by 6'; 4 kutcha and I 
tiled roof; mud walls ahout 8' high, in bac 
order. 

2 rooms; average 1 6 g  by 16;'; kutclia roofi 
on mud malls about 84' high, in bad older 
1 roof nearly in ruins. 

5 rooms; 104' by 6'; 3 kutcha and 2 tilec 
roofs ; mud walls 7' high, in very bad order 

3 rooms; average 164' by 64'; 2 kutcha ant 
3 tiled roofs; mud walls about 7' Iiigh, i~ 
bad order. 

1 room; 84' by 76'; tiled roof; walls mud 
about 6' high, in very bad order; 1 tilei 
shcd. 

1 room ; 23' by 96'; tiled roof, on mud walls 
74' high, in bad order. 

1 room; 150' by 64'; ditto, ditto. 

2 rooms; 136' by 8'; tile roofs; mud walls 10  
high, in bad order. 

Part of a side wall of the house; 6' iu height; 
mud; in C~ir order. 

G rooms; average 123' by 74'; tile roofs ; mud 
walls 76' high, in fair order. 

G rooms ; 15h' by 73'; tile roofs; mud walls, 
in fair order, 74' high. 

3 rooms ; In$' by 6' ; kutcha roofs ; mud walls, 
83 fect high, in bad order. 

3 rooms ; 179' by 8' ; tile roofs on mud walls 
10  feet high, in bad order. 

9 rooms; 12' by 64' ; 3 of kutcha, the rest tile 
roofs ; on 2 stories ; rooms mud walls, 93' 
high, in bnd order. 

2 rooms; 22' by 10'; tile roofs, mud walls, 
lld' high, in bad order; rooms 2 stories. 

5 rooms ; 151' by 54' ; one of 2 stories ; mud 
walls, 9)' Iiigh, in bad order, tile roofs. 

6 moms; 133' by 6' ; 2 kutcha, the rest tiled 
roofs ; mud walls, 7' high, 1 with a kutcha 
pukka foundation, 194' by 6'. 

4 rooms ; 131' by 74' ; 1 kutcba, the rest tiled 
roofa ; 1 room with 2 stories ; mud walls, 64' 
high, in bad order. 

5 rooms ; 194' by 6t ' ;  1 kutchr, the red tiled 
roofs ; 1 room 2 stories ; mud walls, 10' high, 
in fair order. 

Remarke by the Committee. 

444 superficial fect, a t  5 rs. per 100, 
equal to 22 rs. 2 a. ; labour, a t  
1 r .  8 n., 6 7 3 .  9 a,;  in vcry bad order. 

3G0 superficial feet, at  5 rs. per 100, 
equal to 1 8  rs.;  labour, at  1 r.  8 a,, 
5 1.9. G n. 

214 superficial feet, at  4 rs. 8 a. per 
100, equal to 9 rs. 8 a.  ; labour, at  
1 r .  8 n., 3 7,s. 4 cc. 

315 superfici:tl lket, at  4 r . ~ .  per 100, 
equal to 13  rs. 8 a. ; labour, at 
1 r. 8 rr., 4 rs. 12 a. 

300 superficial feet at 7 r.q. per 100, 
equal to 21 rs. ; labour, at  2 rs., G la. 

61 superficial feet, at  4 rs. per 100, 
equnl to 2 9.s. 8 a. ; labour, at  2 rs., 
1 r .  3 a. 

224 superficial feet, at  4 rs. per 100, 
equal to 8 1.3. 15 (1.; labour, at  
1 r .  8 a., 3 1,s. 5 n. 

99 superficial feet, at 5 rs. per 100, 
cqual to 4 rs. 15 a. ; lal)our, at 1 r.  
8 a., 1 r .  8 a. ; a portion only taken. 

212 superficial feet, at 5 9 3 .  per 100, 
equal to 10 1.8. 8 a. ; labour, at  
1 1.. 8 a., 3 rs. 12 a. ; in bad order. 

540 superficial feet, at  G I T .  per 100, 
equal to 32 1,s. 4 n. ; labour, at  2 rs., 
10 1,s. 12 (1. 

G51 superficial feet, at 4 rs. per 100, 
equ:~l to 26 vs. ; Ial)our, at  1 r. 8 a., 
9 r. 12 n. ; in bad ortler. 

355 superficial feet, at 5 rs. per 100, 
equal to 17 18. 12 a. ; Iabour, at  
1 r. 8 a., 5 la. 5 t i .  

108 snpcrfirial fcet, at  4 rs. per 100, 
equ:~l to 16 rs. 2 a. ; labour, at  1 r.  
8 n., G rs. 1 n. ; in bad ordcr. 

G75 superficial feet, at  5 rs. per 100, 
equal to 33  rs. 12 a. ; labour, at 2 rs., 
13  rs. 8 n. 

i4O superficial feet, at  7 rs. per 100, 
eqoal to 30 rs. 12a. ; labour, at  2 la., 

8 rs. 13  a .  
12G superficial fcet, at 4 rs, per 100, 

equcrl to 17 rs.;  labour, at  1 r. 8 a., 
6 rs. 3 a. 

192 superficial feet, at  4 ro. per 100, 
equal to 19 rs. 10 a. ; labour, at  
1 r .  8 a., 7 la. 1 a. 

LO5 superficial feet, at  5 rs. per 100, 
equal to 20 rs. l a.;  labour, at 1 r .  
8 a., 6 rs. 

j01 superficial feet, at  5 rs. per 100, 
equal to 30 rs., x wall a t  10 rs., 
40 ta.; labour, a t  1 r. 8 a., 9 ra. 6 a. 



THE GANGES CANAL. 

Names of and Valuation by 
Owners. 

34. Cheda ... ... ... 
(Valuation, 100 rs.) 

35. Goordid ... ... 
(Valuation, 40 rs.) 

36. Fakeemz ... ... 
(Valuation, 64 rs.) 

37. Mukooa ... ... 
(Valuation, 31  rs.) 

38. Cheda ... ... ... 
(Valuation, 36 rs.) 

39. Soobba ... ... 
(Valuation, 15 rs.) 

(Signed) C. W. H U T C ~ S O N ,  Lieutenant, (Signed) C. TROUP, Major, President. 
Executive Engineer, (Signed) G. R. SIDDONS, Captain, 

6th Division, Ganges Canal. ((Signed) T. RIDLIELL, Captain, 
(Signed) R, WROUGFITON, S.A.C.G., 

Members. 
(Signed) T. ASHDURNFIA~~, Brigadier, 

Commandiy the Station. (Signed) NASIR ALLI KEAN, 

Description. 

7 rooms ; 1 4 g  by 6f '  ; 1 kutcha, the rest tile 
roofs ; mud walls, 6' high, in bad order. 

2 rooms ; 156' by 84' ; tile roofs ; mud malls, 
6' high, in b'ad order. 

4 rooms ; 1 4 g  by 6' ; 2 kutcha and 2 tile 
roofs ; mud walls, 9 feet high, in fair order ; 
north-west walls, plinth, and fonndntions 
of kutcha pukka masonry 6 feet deep, and 
pukka plaster. 

1 room ; 8$ by 64' ; kutcha roof; mud malls, 
8' high, in fair order. 

3 rooms; 13' by 6$ ; 1 kutcha, the rest tiled 
roofs; mud walls, 74 feet high, in bad order. 

2 rooms; 134' by 64'; 1 kutcha, the others 
tile roofs; mud walls, 7' high, in bad order. 

Attending the Committee :- 
(Signed) J o n ~  ELIOT, Lieutenant, tempo run^ Assistant, 6th Division, Gnnges Canal. 
(Signed) GEO. SIM, Lieutenant, OJiciating Executive Engineer, 7th Division, Public Works. 

Remarks by the Committee. 

633 superficial feet, at 5 rs. per 100, 
equal to 31 rs. 8 a. ; labour, at 1 r. 
8 a., 9 rs. 8 a. 

260 superficial feet, at 3 rs. per 100, 
equal to 7rs. 12 a.; labour, at 1 T. 

8 a., 3 rs. 14 a. 
342 superficial feet, at 7 rs. per 100, 

equal to 23 rs. 13 a.; labour, at 2 TS., 
6 rs. 13 a. 

56 superficial feet, at 4 rs. per 100, 
equal to 2 rs. 4 a. ; labour, at 1 r. 
8 a., 13 a. 

263 superficial feet, at 4 ~ s .  per 100, 
equal to 10 rs. 8 a.; labour, at 1 T. 

8 a., 3 rs. 14 a. 
172 superficial feet, at 3 rs. per 100, 

equal to 5 rs. 2 a.; labour, at 1 r., 
1 r. 11 a. 

SURVEY REPORT of a Committee appointed by order of the Brigadier Commanding the Station of Cawnpoor 
to Survey and Value certain Buildings and Property which come in the line required for the Ganges 
Canal through the Suddnr Bazar and Cantonment . -Ca~n~oo~,  8th Ma~ch,  1851. 

THIRD SECTION. 

President-Major C. TROUP. 

MembereCnptain G. R. SIDDONS, Captain T. RIDDELL, Lieutenant R. WROIJ~ETON. 
SYUD NASIR ALL] KEAN, Deprty Magistrate. 

1. Ghunsnm Sing ... 
(Valuation, 3,200 rs.) 

2. Ramlall and Poorun .. . 
(Valuation, 100 rs.) 

Remarks by the Committee. Names of and Valuation by 
Ownen. 

44 rooma ; average, 15' by 62'; 10 of tile, 
and the rest of kutcha roofe but 3, which are 
of pukka ; 4 rooms are 2 stories high ; about 
165 feet length of wall l l f  feet high, and 
foundation is of kutcha pukka mauonry and 
the rest of mud; 2 tile sheds, average 31' 
by 83', on mud pillars, in Fair order. 

3 rooms; average 8' by 63' ; of kutcha roof; 
walls mud, about 9 feet high, in bad order. 

Dcacription. 

The whole to be taken, equd to 
1,000 rs.; labour, 200 r8. 

160 euperficial feet, at 6 rs. per 100, 
eqiinl to 9 TS. ; labour, at 2 rs., 3 re. ; 
only a portion taken. 



APPENDIX N.] 

Names of and Valuation by 
Owners. 

3. Chand Khan ... ... 
(Valuation, 30 rs.) 

4. Gderaj ... ... 
(Valuation, 

1,500 rs.) 

5. Simboo ... ... 
(Valuation, 

1,000 rs.) 

6. E-Ieera Lall ... ... 
(Valuation, 210 rs.) 

7. D d e e  ... ... 
(Valuation, 225 rs.) 

8. IChialee ... ... 
(Valuation, 325 rs.) 

9. Gungapurshad . . . 
(Valuation, 30 rs.) 

10. Jowaher Lall ... ... 
(Valuation, 400 rs.) 

11. Choonnee . . . . .. 
(Valuation, 175 rs.) 

12. Bukhtawur ... ... 
(Valuation, 200 7.3.) 

13. Lusknrree ... ... 
(Valuation, 20 rs.) 

14. Gain Chund ... .. . 
(Valuation, 4 G rs.) 

15. Mohunlall . . . . . . 
(Valuation, 250 rs.) 

16. Rampersand ... ... 
(Valuation, GO rs.) 

17. nluddarbux ... ... 
(Valuation, 375 rs.) 

18. Rampersand . . . . . . 
(Vnluntion, 150 rs.) 

19. Onsuree ... ... 
(Valuation, 200 rs.) 

20. Chutnoree ... ... 
(Valuation, 

1,225 rs.) 

VOL. LII. 

T H E  GANGES CANAL. 

Description. 

2 rooms; average 118' by 64'; of kutcha roof 
walls, mud, about 2 feet high, in bad order. 

4 rooms ; average 13' by 6 g  ; 3 of kutcha 
roof, and the fourth of pukka and 2 stories ; 
walls of one room of pukka kutcha masonry, 
and the rest of mud, in fair order. 

G rooms ; aver.Ve 93' by 54'; 3 of kutcha roof 
and 3 of pukka; 2 ot' the last are 2 stories ; 
walls about 12 feet high, of kutcha pukka 
masonry, in fair order. 

2 rooms; average log' by 104'; of kutcha roof; 
walls of mud, about 13  feet high, in fair order. 

2 roon~s ; 1 l y  by 6a'; of tile roof; 2 stories; 
walls, ditto, ditto. 

5 rooms; average 9' by 54'; 3 of kutcha roof 
and 2 of tile ; 2 stories higll ; walls of mud, 
about 1 3  feet high, in fair order. 

1 room ; 17$' by 84' ; of tile roof ; walls, 
ditto, in bad order. 

3 rooms ; average 11$ by 6'; of kutcha roof, 
one 2 stories high; malls of mud, about 11 
fect high, in bad ordcr. 

4 roolns ; average 14' by 5' ; 3 of kutcha roof, 
and 1 of tile ; 2 stories high ; walls, ditto. 

4 rooms ; average 6' by 4'; 3 of kutcha roof, 
and 1 tile ; 2 stories high ; walls, ditto, ditto. 

3 rooms; average 8' by 53' ; of kutcha roof; 
walls, ditto, ditto. 

1 room ; 16i '  by 7' ; of tile roof; walls, ditto, 
ditto. 

3 rooms; average 11' by 54' ; of kutcha roof; 
walls, ditto, ditto. 

1 room or grass shed ; 19f' by 53' ; wall of 
mud, 94 feet high, in bad order. 

2 rooms; avcrnge 10' hy 6'; of kutcha roof; 
2 story ; walls, ditto, 15  feet high, ditto. 

2 rooms; average 10d'by 52'; 1 of kutcha and 
the rest of tile roof ;  wall^, ditto, ditto. 

2 rooms ; averoge 133' by 5J' ; of kutcha roof; 
wa118, ditto, ditto. 

7 roolns ; avcrnge 17' by 72' ; 4 of tile, 1 of 
which is 2 story high roof, and the rest of kutcba; 
wolls of 2 rooms of kutcl~a pukka mnaonry, nnd of 
the rcat of mild ; also foi~ndntions of pukka kutcha 
mnaonry, about 11 reet high, in fair order. 

Remarku by the Committee. 

152 superficial feet, at  5rs. per 100, 
equal to 7 rs. 9 a. ; labour, a t  1 r. 8 a., 
2 TS. 4 0.; a small portion taken. 

120rs. Tliis valuation has been as- 
sumed on account of superior mate- 
rials and worltmansl~ip; and although 
part ollly is taken, it will destroy a 
greater part of the property not 
taken by canal otficers. 

1501s. Valuation adjudged by com- 
mittee. 

210 superficial fcet, at  12rs. per 100, 
equal to 25 rs. 3 a. ; labour, 5 rs. 
4 a. ; only portion taken. 

A portion only to be taken ; 281 
superficial feet, at 8 rs. 8 a. per 100, 
equal to 29 rs. 18  a. ; labour, at 2 1,s. 
8 ci., 7 rs. (well, 5 13.) 

Front portion only taken, at  8 rs. per 
100, equal to 22 r9. 10 a. ; labour, 
7 rs.; owner not present. 

A portion only taken ; 142 superficial 
feet, at  4 rs. 8 a. per 100, equal to 
61,s. 8n.; Iabo1~r,atlr.8n. ,2rs.4a.  

423 superficinl fect, at  7 rs. per 100, 
equal to 29 rs. 9 a. ; labour, at  2 rs., 
8rs. 7 a. 

420 superficial fcet, at  7 rs. per 100, 
equal to 29 rs. 6 a. ; labour, at 2 la., 

8rs.  7 a. 
141 superficial feet, at 10 rs. per 100, 

equal to 14  rs. 7 a. ; labour, at 2 fa. 
8 a., 3 rs. 7 a. 

135 superficial fcrt, at  5 rs. per 100, 
equal to 6 rs. 12 a.; labour, at  1 r. 
8a . ,  2 rs. 1 a. 

115 superficial feet, at  5 rs. per 100, 
equal to 5 rs. 12 a. ; labour, at 1 r.  
8a., 1 1.. 12n. 

A portion only taken : 176 superficial 
feet, at  6 rs. per 100, equal to 10 rs. 
9 a , ;  labour, a t  2 rs., 3 rs. 8 n. 

A small portion taken; 105 superfi- 
cial feet, at  5 rs. per 100, equal to 
5 rs. 4 a. ; labour, at  1 r . 8  a . , l f 8 .8a .  

A small portion taken ; 240 super%- 
cia1 feet, at 8 rs. per 100, equal to 
19 rs. 4 n. ; labour, at  2 rs. 8 a., 6 rs. 

A portion only taken; 210 superficial 
feet, at 6 rs. per 100, equal to 12 rs. 
9 (7. ; labour, at  2 rs., 4 rs. 3 a. 

453 superficial feet, at  9 rs. per 100, 
equal to 40 rs. 14 a. ; labour, 9 rs. 

Merely compound and rear, valued, 
tilcd ; 527 superficial feet, at 4 rs. 
per 100, equal to 21 ta. ; labour, at  
1 r. 8 a,, 7 rs. 11  a. 



THE GANGES CANAL. 

21. Rambux ... ... 
(Valuation, 700 rs.) 

Names of and Vdration by I 
Owner~. I Description. 

22. Soobadar, surnamed 
Bundur-Walla. 

(Valuation, 250 rs.) 

Remarks by the Committee. 

23. Kulloo Mu1 ... . . . 
(Valuation, .) 

21. M~uleeram ... . . . 
(Valuation, .) 

25. BIudnrbur ... . .. 
(Valuation, 50 1,s.) 

26.  Shamut Khan . . . 
(Valuation, 36 rs.) 

27. Ilaheebur ... ... 
(Valuation, 50 rs.) 

28. Juggurnauth ... ... 
(Valuation, 800 rs.) 

29. Sukhun ... . . . 
(Valuation, .) 

30. Gujjoo ... ... 
(Valuation, .) 

31. Lsoo .. . .. . . . . 
(Valuation, 275 rs.) 

32. Bhola ... ... ... 
(Valuation, 45 rs.) 

33. Sirdharee ... . . . 
(Valuation, 150 rs.) 

31. Bhageerut ... ... 
(Valuation, 335 ra.) 

35. Lodhee ... ... 
(Valuation, 276 TJ.) 

36. Gaideen . . . . . . 
(Valuation, 800 rs.) 

37. Goohroy ... ... 
(Valuation, 200 rs.) 

98. Persand ... ... 
(Valuation, 380 rs.) 

6 rooius ; average 174' by 8'; 3 of tile roof, 
and the rest of kutcha; walls of 3 rooms of 
kutcha pukka masonry, and the rest of mud, 
in fair order, about 8' high. 

1 room (or his tomb); 9f' by 94'; of pukka 
roof; wall of pukka kutcha masonry, pukka 
plastered, about 11i feet high, in good order; 
3 other tombs in bad order. 

6 rooms; average 133' by 82' ; two of kutcha, 
and the rest of tile roof; walls of mud, about 
7 feet high ; the 2 rooms of kutcha roof in 
good order, and the others in bad. 

4 rooms; average 84' by 6' ; 2 of kutcha roof, 
1 of tile, and 1 of grass; walls of mud, 7 

I feet high, in bad order. 
2 rooms ; average 14' by 7' ; of tile roof; walls 

of mud, 74 feet high, in bad order. 

5 rooms ; average 12' by 64' ; 1 of grass roof, 
and the rest of kutcha; walls, ditto, ditto. 

3 rooms; average 164' by 64'; 2 of kutcha 
and 1 of tile roof; walls, ditto, ditto. 

9 rooms; average 139' by 6 r ;  6 of tile roof 
and 2 stories high, and the rest ofkutcha roof; 
walls of mud, about 11 feet high, in fair 
order. 

10 rooms : average 94' by 6' ; 3 of tile roof, 2 
stories high, and the rest of kutcha ; walls, 
of mud, ditto, ditto. 

2 rooms; average 154' by 66' ; 1 of kutcha 
roof and the other of tile ; walls of mud, in 
bad order ; height of walle about 9' feet. 

7 rooms ; average 15' by 6' ; 5 of kutcha roof 
and 2 of tile, 1 of which is 2 stories high ; 
walls of mud, ditto, ditto. 

1 room; 154' by 6'; of tile roof, 2 stories ; 
walls of mud, 13 feet high, in fair order. 

6 rooms ; average ll$ by 64' ; 2 of tile roof, 
and the rest of kutcha; walls of mud, 10 feet 
high, in bad order. One tile shed, 11' by 52'. 

8 rooms ; average 10' by 54'; 4 of tile, and 
1 of grass, 2 stories, the rest of kutcha roof; 
walls of mud, in bad order, high, about 10 
fi?.et. 

4 rooms ; average 10y  by 74'; 2 of tile roof, 
2 stories high, and the rest of kutcha roof ; 
walls of mud, 10 feet high, in good order. 

9 rooms; avertrge 7' by 6'; of kutcha roof; 
walls of mud, 11 feet high, in good order. 

8 rooms ; average 94' by 6'; of tile roof, oue 2 
story tile; walls 94' i'eet high, in good order. 

18 rooms ; average 13f' by H'; 4 of kutcha 
roof, and the rest of tile; walls of mud, 7 feet 
high, in had order. Three tile sheds, 2C'by 63'. 

828 superficial feet, at 11 rs. per 100, 
equal to 91 rs. ; labour, at 2 rs. 8 cc. 
per 100, 20 rs. 14 a. 

A tomb, &c.; 100 rs. 

698 superficial feet, at 3 rs. per 100, 
equal to 34 rs. 15 a.; labour, at 2 rs., 
13 rs. 15 a. 

198 superficial feet, at 4 rs. per 100, 
equal to 7 rs. 14 a. ; labour, at 1 r. 
8 a., 2 rs. 14 a. 

196 supedcial feet, at 4rs. per 100, 
equal to 7 rs. 13 a. ; labour, at 1 r. 
8 a., 2 TS. 14 a. 

390 superficial feet, at 2rs. per 100, 
equal to 7 rs. 15a. ; labour, at 1 r., 
3 rs. 15 a. 

304 superficial feet, at 4 rs. per 100, 
equal to 12 la. 3 a. ; labour, at 1 T. 

8 n., 4 rs. 9 a. 
1,080 superficial feet, at 30 rs. per 

100, equal to 324 rs. ; labour at 
5 rs., 54 a. 

570 superficial feet at 12 rs. per 100, 
equal to 68 rs. 8 a. ; labour, at 4 rs., 
22 rs. 12 a. 

In very bad order ; 4 la. 

630 superficial feet, at 8 rs. per 100, 
equal to 50 rs. 5 a. ; labour, at 3 rs., 
18 rs. 15 a. 

186 superficial feet, at 7 rs. per 100, 
equal to 13 rs. ; labour, at 2 rs., 
3rs. 12 a. 

454 sliperficid feet, at 5 la. per 100, 
equal to 22 rs. 15 a. ; labour, at 2m., 
9 1,s. 1 a. 

660 superficial feet, at 10 la. per 100, 
equal to 66 rs.; labour, at 2 rs., 
13 rs. 3 a. 

445 superficial feet, at 16 rs, per 100, 
equal to 71 rs. ; Iaboilr, at 3 rs., 
13 rs. 5 a. 

978 superficial feet, at 30 rs. per 100, 
equal to 113 rs. 6 a , ;  labour, at 
4 rs., 13 rs. 5 a., woodwork much. 

513 ~uperficial feet, at 6 rs. per 100, 
equal to 30 rs. 12 a. ; labour, at 
1 rs. 8 a,, 7 rs. 9 a. 

1,908 superficial feet, at 6 rJ. per 100, 
equal to 114 r8.8 a.; labour, at 2 rs., 
38 rs. 2 a. 



APPENDIX N.] TI= GANGES CANAL. 

Names of and Valuation by 
Owners. 

39. Kooelee ... ... 
(Valuation, 250 rs.) 

40. Munherdoss ... ... 
(Valuation, 400 rs.) 

41. Tilokee ... ... 
(Valuation, 160 rs.)  

42. Laoo ... ... ... 
(Valuation, 200 rs.) 

43. Goordeen ... ... 
(Valuation, 350 rs.) 

44. Byjnaut,h ... ... 
(Valuation, 4,000 rs.) 

45. Goolaba ... ... 
(Valuation, 157 rs.)  

46. Bho~vaneedeen . . . 
(Valuation, 700 rs.) 

47. Goolab Khan Rot.wal ... 
(Valuation, 800 rs.)  

48. JLooma ... ... 
(Valuation, 600 rs.)  

43. Buldeo ... ... 
(Valuation, 500 1.9.) 

50. Roshun Lall ... ... 
(Valuation, 660 rs.)  

51. Herdoss ... ... 
(Valuation, 3,500 rs.) 

52. Knmall ... ... 
(Valuation, 3,000 rs.) 

53. Rampersand ... ... 
(Valuation, ) 

Description. 

6 rooms ; average 13' by .?'; 2 tile roof, and 
the rest of kutcha ; walls, ditto, ditto, in bad 
order, one 2 stories. 

3 rooms ; average 83' by 63'; 1 of kutcha roof, 
and thc rest of tile ; walls of one room of 
pukka kutcha masonry, the rest of mud, 
6' high ; also foundations of pukka kutcha 
masonry, in fair order. 

9 rooms; average 13$' by 44'; 4 of tile roof, 
1 of which is 2 stories, and the rest of kntcha 
roof; walls of mud, 6 feet high, in bad order. 

5 rooms ; average 19; by 63' ; of kutcha roof ; 
also 2 grass sheds supported on pillars of 
mud; malls of mud, 8f' high, in bad order. 

10  rooms ; average 1Gf' by 56'; 4 of tile roof, 
and the rest of kutcha; walls of mud, ditto, 
ditto. 

1 1  roonls; average 1 2 8  by 5'; 2 of tile, 1 of 
pukka roof, 2 storie~ high, and the rest of 
kutcha roof; walls 285 feet long, and about 
15  feet high, of kutcha pukka masonry, as 
also the foundations, the rest ~valls of mud, 
in good order; part of the courtyard 24:' 
by 8,  pukka plastered. 

6 rooms ; average 104' by 6' ; 1 of kntcha roof, 
and the rest of tile, of which 3 are 2 stories 
high; walls of mud, about 8 feet high, in 
very bad order. 

11  rooms; average 18' by 64'; 2 of tile roof, 
and the rest of kutcha; walls of mud, 84' 
fcet high, foundations of a wall 51 feet long 
of pukka kutcha masonry, in Liir order. 

8 rooms; average 16; by 74'; 3 of kutcha roof, 
and the rest of tile; walls of mud, 114 feet 
high, in bad order. 

3 rooms ; average 33' by 7 ; 6 of tile roof, 2 of 
which are 2 stories, and the rcst kutcha; 
foundations of kutcha pukka masonry; walls 
of mud, about 10  fect high, in bad order. 

5 rooms ; average 15' by 7'; 2 of tile roof, one of 
which is 3 stories, and the rest of kutcha; 
walls of mud, 11 feet high, in had order. 

7 roolus; averagc 11' by 5'; of kutcha roof, 
half of which is 2 stories; malls about 56 feet 
long, and folundationa of pukka kutcl~n rna- 
sonry, the rcst of mud, in fair order. 

19 roo111s; averngc 104' by G a l ;  7 of tile roof, 
and 2 of pukka, 2 storics, and the rest of 
kutcha; walls ahout 360 feet long, 104 feet 
high, of pukka kutcha masonry, and the rest 
of kiitcha, in fair order. 

6 rooms; avcragc 12' by 64'; 1 tile roof, 1 
pukka, and the rcst kutcha; wr~lls of 4 rooms 
and front one of pukka kutcha masonly, as 
also tlle foundations ; the rest mud wall, about 
102 feet high, in fair order. 

All in ruins, but one wall of pukka kutcha 
masonry 246 fcet long and G Q  feet high. 

Itelnarks by the Committee. 

450 superficial feet, at  8 rs. per 100, 
cqual to 36rs .  ; labour, at  2 rs.. 
3 rs. 

150 supcrficial feet, a t  20 rs. per 100, 
equal to 30 rs. ; labour, at  2 rs. 8 a , ,  
3 rs. 12 ri., a very small portion 
only taken. 

668 superficial feet, a t  8 1a. per 100, 
equal to 53  rs. 6 a , ;  labour, at  2 la., 
13  r.9. 4n .  

670 superficial feet, at  G rs. per 100, 
equal to 40 la. 4a .  ; labour at  1 ,a. 6a., 
1 0  rs. 

934 superficial feet, at  8 rs. per 100, 
equal to 75 rs. 12 a.;  labour, at  2 rs., 
18  rs. 8 rr. 

For all 1,000 rs. ; labour, 200 pa. 

756 superficial feet, at  6 rs. per 100, 
equal to 45 1.9, 4 a. ; labour, at  
1 rs. 8 a., 11 rs. 5 a. 

1,287 superficial feet, a t  8 rs. per 100, 
equal to 103 1,s. ; labour, a t  2 rs., 
25 rs. 12 a. 

942 superficial feet, at  6 rs, per 100, 
equal to 56 rs. 6 a. ; labour, at  2 rs., 
18 rs. 12 n. 

748 superficial feet, a t  7 rs. per 100, 
equal to 52 rs. 4 a. ; labour, at  2 rs., 
15 1,s. 

630 superficial feet, at  7 rs, per 100, 
equal to 44 7,s. 2 a.; I;rbour, at 2 rs., 
12  rs. 8 n. - - 

For the whole 1,200 rs. ; labour, 
250 rs. 

532 superficial feet, at  60 rs. per 100, 
equal to 319 rs. ; labour, at  82 1.8. 

One piece of wall and some bricks; 
only in an open plot, equal to 5 rs. 
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(Signed) C. W. HUTCEINSON, Lieutenant. (Signed) C. Teou~,  Major, Presidettt. 
Exectttive Engineer, (Signed) G. R. S~DDONS, Captain, 

6th Division, Ganges Canal. (Signed) T. RIDDELL, Captain, Members. 
(Signed) T. A S D U ~ N H A ~ ~ ,  Brigadier, (Signed) R. WROUGHTON, Liet~t., 

Commanding the Station. 

t 

Names of and Valuation by 
Owners. 

54. Chatooree . . . . .. 
(Valuation, 1,050 rs.) 

55. Ujooddeea Persand ... 
(Valuation, 20 rs .)  

56. Persram . .. ... 
(Valuation, 1,000 rs.) 

57. Toonkeerarn ... . . . 
(Valuntiou, 1,100 rs.) 

58. Herdoss ... ... 
(Valuation, 800 rs.) 

59. Moonjeeram ... ... 
(Valuation, 10,000rs.) 

60. Buldeo and Bukhtawur 
(Valuation, 10,000 rs.) 

61. Chubbasing ... . . . 
(Valuation, 138 rs.) 

62. Jeewun ... ... 
(Valuation, 50 rs.) 

63. Buldeo ... ... 
(Valuation, 300 r.7.) 

Attending the Committee, 
(Signed) JOHN ELIOT, Lieut., Temporary Assistant, Ganges Canal. 
(Signed) GEO. SIM, Lieut., Ogiciating Executive Etrgineer, 7th Division, Public IVorks. 

Description. 

3 rooms; average 213' by 84' ; one of tile and 
the rest of kutcha roof; walls of 2 rooma of 
kutcha pukka masonry, and of the other 
of mud, and in bad order, height about 
12 feet; one grass shed, 214' by 136'. 

2 rooms; average 16' by 73' ; one of kutcha 
roof, and the other of the walls of mud 
6 feet high, in bad order. 

5 rooms ; average 9$ by 62'; of kutcha roof; 
walls of kutcha pukka masonry, in good 
order. 

7 rooms ; average 11 f' by 8;' ; one of tile roof 
and the rest of kutcha; walls, clitto, ditto. 

5 rooms; average 214' hy 94'; of pukka roof; 
walls of kutcha pukka masonry 13.$ feet 
high; one outer wall 57 feet long, pukka 
plastcred, in good order. 

15 rooms; average 144' by 8'; 14 of pukka 
roof, 3 of tile; 7 are 2 stories high ; walls 
of pukka kutcha masonry about 12 feet high, 
in fair order; two tile sheds 274' by 81'; 1 
pukka shed 123' by 64'. 

11 rooms; average 13' by Sf'; of kutcha roof; 
5 rooms ; 2 stories; walls of pukka kutcha 
masonry about 15 feet high, in good order. 

5 rooms ; average 13' by 54' ; one of liutclia 
roof, and the rest of tile, 2 of which are 
2 stories high ; walls of mud about 9' high, 
in fair order. 

3 rooms; average 113' by 53'; one of tile, and 
the rest of kutcha; walls of mud about 9' 
high, in bad order. 

5 rooms ; average 141' by 6f' ; of kutcha roof 
but one, which is of tile roof, and 2 stories 
high; walls of mud about 84 feet Iiigh, in 
bad order. 

I 

Hemarks by the Committee. 

Value, equal to 170 rs. ; labour, 40 rs. 

240 superficial feet, at 3 rs. per 100, 
equal to 7 rs. 4 a. ; labour, at 
1 rs. 8 a., 3 rs. 6 a. 

Value, equal to 350 rs. ; labour, 80 rs. 

Value, equal to 600 1,s. ; labour, 80 1s. 

Value, equal to 1,000 rs. ; labour, 
200rs. 

Value, equal to 3,000 rs. ; labour, 
1 , 0 0 0 ~ ~ .  

Value, equal to 2,000 rs. ; labour, 
680 VS. 

500 superficial feet, at 10 rs. per 100, 
equal to 50 rs. ; labour, at 4 m., 
20 rs. 

180 superficial feet, at 7rs. per 100, 
equal to 10 1,s. 12 a. ; labour, at 
2 rs., 3 rs. 9 a. - - 
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S U ~ V E Y  REPORT of a Committee appointed by order of t h e  Brigadier commanding the Station of Cawnpoor 
to Survey and  Value certain Buildings and Proper ty  which come in t he  l ine required for t he  Ganges 
Canal through the  S u d d u r  Bazar  and Cantonment.-Cawnpoor, 18th March, 1851. 

FOURTH SECTION. 

Mcmlers-Captain G. R. SIDDONS, Captain T. RIDDELL, Lieutenant R. WROUGHTON, 
SYUD NASIR ALLY KHAN, Deputp Magistrate. 

Names of and Valuatiou by 
Owners. Description. I Remarka by the Committee. 

1. Baneeram and Gun- 
gadeen. (Absent.) 

2. Nungoo ... ... 
(Valuation, 1,200 1,s.) 

3. Monjee Ram ... ... 
(Absent.) 

4. Thakoordoss ... ... 
(Valuation, 500 rs.) 

5. Deena ... ... ... 
(Valuation, 2,000 rs.) 

6. Khe~nanund and Gunga- 
Bishun 
(Valuation, 4,000 rs.) 

7. Ramdial ... ... 
(Valuation, 400 rs.) 

8. Humout Ram ... ... 
(Valuation, 7,000 rs.) 

9. Poottoo ... ... 
(Valuation, 2,000 rs.) 

10. Harnperua~~d ... ... 
(Valuatiol~, 600 rs.) 

102 feet high, in good order.. 
17  rooms; avernge 139' by 54'; of 1,238 euperficial feet, a t  16 rs. per 100, 

roofs; wtills of 1 room of kutcha equal to 207 TS. ; labour, at  4 TS., 

2 rooms; average 18' by 82'; 1 of tile and the 
other of kutcha roof; walls of kutcha 
pukka masonry, about 9 feet higli, in fair 
ordcr. 

14  rooms; average 108' by 7'; of kutcha roof; 
6 of these are 2 stories, 3 of kutcha pukka 
masonry, and the rest of mud, about 93 feet 
high, in very bad order; also 2 tile sheds, 
iia' by 75'. 

4 rooms ; average 15' by 94' ; 2 of pukka roof, 
2 stories high, and the rest of Itutcha; walls, 
kutcha pukka masonry, 113 feet high, in 
fair order; also 1 tile shed, 23' by 73'. 

7 rooms; average 17&' by GJ'; of kutclla roof; 
walls of mud, 10h feet high, in bad order. 

9 rooms ; average 93' by 6%' ; 3 of tile roof, 
and the rest of pukka; walls of 3 rooms of 
pukka kutcha masonry, and the rest of mud, 
10f feet high, in fair order; 1 tile shed, 
204' by 7g. 

4 rooms ; average 171' by 71'; 2 of tile roof 
and 2 stories, and the rest of pukka roof; 
walls of kutchn pukka masonry, 11  5-4ths 
feet high, in fair order; 1 tile shed, 204' 
by 74'. 

15  rooms ; average 16&' by GJ'; 2 of tile roofs 
2 stories high, and the rest of pukka and 
kutchn roofs; wall about 151 feet long and 
104 fect high, of kutcha pukka masonry, the 
rest of mud, in good order. 

1 0  rooms; average 1 6 t  by 84'; 6 of pukka 
roofs, 2 stories high ; wdls of kutcha pukka 
masonry, 1 side pukka plastered and 19 feet 
high, 2 of tile roofs, and the rest of kutcha 
pukka; walls of 4 rooms of mud, 10  feet 
high, in very good order. 

9 rooms ; average 104' by 64' ; 7 roofs kutcha 
and 2 tiled : walls of kutchn ~ u k k a  masonry. 

Owner not present ; 311 superficial 
feet, a t  10  rs. per 100, equal to 
31  rs. 2 a,; labour, at  2 rs., 7rs. 12a.  

1,470 superficial feet, at  5 rs. per 100, 
equal to 7 3  rs. 8 a. ; labour, a t  2 rs., 
29 rs. G a.  

855 superficial feet, equal to 400 T3. ; 
labour, 100 rs. 

739 superficial feet, a t  8 rs. per 100, 
equal to 61 rs. 5 a. ;  labour, at  
2 rs. 8 n., 1 8  rs. 7 a. 6p .  

Value, equal to 250 rs. ; labour, 80 rs. 

Value, equal to 500 rs.; labour, 130 rs. 

Value, equal to 5 2 0 ~ s . ;  labour, 100rs. 

Value, equal to 2,300 rs. ; labour, 
766 rs. 

Value, equal to 118 Ts. ; labour, 
17 TS. 13  a. 

masonry and the rest of mud, 9 feet high, in 
bad order; 1 tile shed, 10Q' by 71'; 2 of 
kutcha roofs, in ruins. 

49 rs. 8 a. 
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Names of and Valuation by 
Owners. 

11. Bholanauth ... ... 
(Valuation, 3,000 la.) 

12. Motee .. . . . . ... 
(Valuation, 413 rs.) 

13. Moona Lall ... ... 
(Valuation, 151 rs.) 

14. Russool ... ... 
(Valuation, 50 rs.) 

15. Gungaram . . . . . . 
(Absent.) 

16. Bhemchund ... ... 
(Valuation, 800 rs.) 

17. Btdlee . . . . . . .. . 
(Valuation, 2,000 re.) 

18. Th~mdeeram and Soke- 
mun. 
(Valuation, 400 rs.) 

19 Toukce ... .,. 
(Valuation, 400 rs.) 

20. Nund Kishore .. . 
(Valuation, 200 rs.) 

21. Khoosal ... ... 
(Valuation, 800 rs.) 

22. Sumber ... ... 
(Valuation, 150 rs.) 

23. Rickhee ... ... 
(Valuation, 150 rs.) 

24. Oody Raj ... ... 
(Valuation, 500 rs.) 

25. Doorgapersaud .. . 
(Valuation, 500 rs.) 

26. Gain Chund ... .., 
(Valuation, 200 rs.) 

27. Munsarnm ... .., 
(Valuation, 250 rs.) 

Description. 

.9 rooms; average 9$ by 66'; 1 of tile and 
the rest of kutcha roof; walls of 5 rooms of 
kutcha pukka masonry and of the rest of 
mud, 11 feet high, in bad order; 1 tile shed, 
37' by 72'. 

11 rooms ; average 12' by 6Q' ; 6 of tile and 
the rest of kutcha roof; walls of mud, 9 feet 
high, in bad order. 

I rooms; average 16$ by 54'; roofs kutcha; 
walls of mud, 10' high, in bad ordcr. 

1 room ;' 20$ by 10' ; of tile roof; wall of mud, 
7 feet high, i n  bad order. 

j rooms; average 184' by 7;'; 2 of tile roof 
and 2 stories high, and the rest kutcha ; walls 
mud, 11 feet high, in fah order ; 1 tile shed, 
1st' by 64'. 

3 rooms; average 13' by 5 g ;  2 rooms pukka, 
rest kutcha; wall about G2 feet long and 
82 feet high, of kutcha pukka masonry, rest 
of mud, in fair order. 

5 rooms; 19' by 43' ; 2 of pukka roofs 
2 stories high, and rest kutcha; wall 35 feet 
long and 10 feet high, of mud, rest of kutcha 
pukka masonry, in good order. 

7 rooms; average 10& by 54'; two of tile roofs 
2 stories high, 2 of kutcha pukka, and rest 
kutcha roofs; walls of mud 10 feet high, in 
bad order. 

10 rooms; average 184' by 6'; roofs kutcha; 
walls mud, about 10 feet high, in bad order. 

4 rooms; average 141' by 6 r ;  3 roofs tiled 2 
stories high, and 1 kutcha; wall8 mud, in 
fair order. 

4 rooms; average 151' by 54'; roofs kutcha, 
3 two-storied ; walls mud, 15 feet high, in 
good order ; walls of front room of kutcha 
pukka mzsonry. 

3 rooms; average 153' by 64' ; roofs kutcha 
walls of mud, 12 feet high, in bad order. 

1 room ; 22:' by 53'; roof tiled; walls mud, 
in very bad order. 

6 rooms; average 194' by 8'; 1 roof tile, rest 
kutcha; walls of mud, 10 feet high, in bad 
order; 1 tilc shed, 214' by 7'. 

6 rooms ; average 172' by 84' ; 1 roof kutcha, 
rest tile ; walls mud, in bad order. 

7 rooms ; average 1 fir by 71' ; 2 kutchs roofs, 
rest tiles ; walls mud. 

4 rooms; average 17' by 73'; 2 kutcha roofs, 
rest tiles ; walls mud. 

Remarks by the Committee. 

1,280 superficial feet, at  25 la. per 100, 
equal to 300 rs. ; labour, at 4 TS., 

80 rs. 

891 superficial feet, at  7 rs. per 100, 
equal to 62 1.3. 11 a.; labour, at 2 rs., 
17 fa. 14 a. 

175 superficial feet, at  10 rs. per 100, 
equal to 17 rs. 8 a. ; labour, at 
2 vs. 8 a., 4 rs. 5 a.  

207 superficial feet, at  5 rs. per 100, 
equal to 10 rs. ; labour, at 1 r. 8 a., 
3 rs. 

832 superficial feet, at 6 rs. per 100, 
equal to 49 rs. 15 a. ; labour, at 
2 rs., 16 rs. 9 a. 

554 superficial feet, at  30rs. per 100, 
equal to 166 rs. 2 a. ; labour, at 
4 rs., 22 rs. 4 a. 

Value, equal to 350 rs. ; labour, 116 rs. 

507 superficial feet, at  20 rs. per 100, 
equal to 101 rs. 7 a. ; labour, at 
2 rs. 8 a., 12 rs. 10 a. 

1,110 superficial feet, at  10 rs. per 100, 
equal to I l l  rs. ; labour, at 2 rs. 8 a., 
27 rs. 12 a. 

534 superficial feet, at  8 rs. per 100, 
equal to 42 1 3 .  10 a. ; labour, at 
2 1.9. 8 a., 13 rs. 3 a. 611. 

Value, equal to 400 rs. ; labour, 100 TS.  

304 superficial feet, at  5 rs, per 100, 
15 rs. 4 a. ; labour, a t  1 r. 8 a., 
4 rs. 8 rr. 

130 superficial feet, at 5 rs. per 100, 
equal to G ra. 8 a. ; labour, at 
1 r. 8 a., 1 r. 15 rc. 

1,078 superficial feet, a t  1 5  ?:9. per 100, 
equal to 161 rs. 11 a. ; labour, at 
3 KS., 32 1.s. 6 (1. 

866 superficial feet, at  I0  rs. per 100, 
equal to 86 vs. 10 a. ; labour, at 
2 rs. 8 rc., 2 1 1.8. 11  a. 

879 superticial feet, a t  7 r s .  per 100, 
equal to 61 rs. 8 n.; labour, at 2 rs., 
l j r s .  8"- 

627 ~upcrficial feet, at 99% per 100, 
equal to 47 rs. 7 a. ; labour, at 
2 ks. 8 a., 13 1.9. 2 a. 
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(Signed) C. W. HUTCHINSON, Lieutenant, (Signed) C. TROUP, illajor, President. 
Ercec~itivc Engineer, (Signed) T. RIDDELL, Captain, 

6th Division, Ganges Canal. (Signed) G. SIDDONS, Captain, 
(Signed) T. ASHBURNHAM, Brigadier, (Signed) R. WROUGHTON, Lieut., 

Commanding the Station. (Signed) Nasrn ALLY KHAN, 
Attending the Committee- 

(Signed) JOHN ELIOT, Lieutenant, Ternpo~.an~ Assistant, Ganges Canal. 
(Signed) GEO. Srar, Licrttenant, Oflciating Executive Engineer, P~~blic  Worb, Cawnpoor. 

Remarks by the Committee. 

761 superficial feet, at 5rs.  per 100, 
equal to 35 rs. ; labour, at 2 rs., 
15 rs. 

660 superficial feet, at 20rs. per 100, 
equal to 132 m. ; labour, at 3 rs., 
19 la. 13 a. 

1,008 superficial feet, at 8rs.  per 100, 
equal to 80 rs. ; labour, at 2 rs., 
20 rs. 

652 superficial feet, at 12 rs. per 100, 
equal to 78 rs. 9 a. ; labour, at 2 rs., 
13 vs. 

952 superficial feet, at 15rs. per 100, 
equal to 142 rs. 12 a. ; labour, at 
3 rs., 28 vs. 8 a. 

588 superficial feet, at 10 rs. per 100, 
equal to 58 rs. 12 a. ; labour, at 2 rs., 
11 la. 11 a. 

429 supei-licial feet, at 10 rs. per 100, 
equal to 42 rs. 14 a. ; labour, at 
2 rs. 8 a., 10 rs. 11 a. 

Names of and Valuation by 
Owners. 

28. Gungadeen ... ... 
(Valuation, 155 1.8.) 

29. Goordial ... ... 
(Valuation, 500 rs.) 

80. Junglee Soobadar ... 
(Valuation, 260rs.) 

31. Seetul ... ... . . . 
(Valuation, 500 rs.) 

32. Sheopersaudand Dabee- 
deen. 

(Valuation, 500 rs.) 
33. Goordial ... .. . 

(Valuation, .) 

34. Gungolee ... ... 
(Absent.) 

SWVEY REPORT of a Committee appointed by order of the Brigadier Commanding the Station of Cawnpoor 
to Survey and Value certain Buildings and Property which come in the line required for the Ganges 
Canal, through the Suddur Bazar and Cantonment.-Cawnpoor, 19th March, 1851. 

I 

Description. 

6 rooms; average 174' by 74'; 2 tile roofs, 
4 kutcha ; walls mud. 

3 rooms; average 203' by 8'; 1 tile roof, and 
4 kutcha; wall 63 feet long, kutcha pukka, 
8; feet high, rest mud, in bad order ; 1 tile 
shed, 203' by 7'. 

12 rooms; average 12' by 7'; 2 roofs kutcha, 
and the rest of mud, in bad order ; 1 tile 
shed, 283' by 7'. 

6 rooms; average 15' by 7J'; 2 roofs tiled, and 
4 kutcha; 2 sheds, 25' by 61'; walls mud, 
11 feet high, in bad order. 

7 rooms; average 17' by 8'; 4 kutcha and 3 
tile roofs; also 1 tile shed, l ' i k '  by GQ'; walls 
mud, 11 feet high, in bad order. 

8 rooms ; average 103' by 7'; 4 kutcha and 4 
tile roofs; walls as in preceding. 

1 room ; 17' by 9J';  roof Ic~~tcha, and 1 tile 
shed, 17' by Gf'; ditto. 

FIFTH SECTION. 

President-Mnjor C. Tnou~. 
Members-Captain G. R. SIDDONS, Captain T. RIDDELL, Lieutenant R. WROUOHTON, 

STUD NASIB ALLI KHAN, Deputy dI(rgistrnte. 

Remarks by the Committee. 

312 superficial feet, at G rs. per 100, 
equal to 18 rs. 12 a. ; labour, at 
1 r. 8 a,, 4 73 .  9 a. 

717 .super6cial feet, at 12 rs. per 100, 
equal to 8G rs. ; labour, at 3 Ta., 
21 rs. 8 a. 

Value, equal to 750 rs.; labour, 250 r.9. 

Namea of and Valuation by 
Owners. 

1. Bukhtu ... ... 
(Valuation, 100 rs.) 

2. noday and Bhowmee ... 
(Valuation, 400 rs.) 

3. Jumna Dms and Motce 
Ram. 
(Valuation, 1,400 ~ 3 . )  

Description. 

3 rooms ; average 12' by Ga' ;  2 of tile, and 
1 of kutchn roof; mud walls, about 9' high, 
in fair order; also a tile shed, 341' by 54.' 

7 rooms ; average 10: by 7' ; 6 of tiled roofs, 
3 of which are two-storied, the rcst kutcha; 
walls 11 feet high, in fair order ; a shed 
tiled roof, 18' by 33'. 

3 rooms ; averagr 103' by 104' ; kutcha roofs ; 
 wall^ 10 feet Ligh, of kutcha pukka, in good 
order. 



Names of and Valuation by 
Ownera. 

4. Muchul ... ... 
(Valuation, 400 13. )  

5. Dhersing ... . . . 
(Valuation, 1 

6. Sheropersad ... ... 
(Valuation, 700 rs.) 

7. Gareel Doss ... ... 
(Valuation, 900 rs.) 

8. Chainsookh ... ... 
(Valuation, 700 rs.) 

9. Bisram . . . ... 
(Valuation, 250 rs.) 

10. Bindaram . . . . . . 
(Valuation, 200 rs.) 

11. Sulsookh . . . . . . 
(Valuation, 425 rs.) 

12. Goordial ... ... 
(Valuation, 600 rs.) 

13. Shew Lall ... . . . 
(Valuation, 300 rs.) 

14. Kunhee ... . . . 
(Valuation, 350 rs.) 

15. Shewpereaud . . . . . . 
(Valuation, 30 rs.) , 

16. Sollah ... ... ... 
(Valuation, 50 rs.) 

17. Koosall ... . . . 
(Valuation, 100 rs.) 

18. Mookeembeg ... ... 
(Valuation, 227 TS.) 

19. Piarree ... ... 
(Valuation, 40 rs.) 

20. Boodhoo Khan ... 
(Valuation, 350 rs.) 

21. Buldeo and Niwazee ... 
(Valuation, 175 w.)  

6 rooms; average 122' by 6'; 2 of tile and 4 
of kutcha roofs ; also 2 sheds, kutcha roofs, 
supported on wooden posts, 15' by 15', and 
a grass shed, 20' by 6'; mud walls, 9 feet 
high, in bad order. 

15 roon~s; average 114' by 64' ; 4 of kutcha 
and 11 of tile roofs ; mud walls, 7' high, in 
bad order. 

1 room; 12' by 53'; kutcha roof; 2 tile sheds, 
15' by 112' ; mud walls ; one mall (14' by 
10' hy la ')  kutcha pukka, in bad order. 

7 rooms; average 9$' by 6' ; 1 of tiled, 6 of 
kutcha roofs; niud walls, 7' high, in bad 
order. 

3 rooma ; average 21 2' by 72'; 1 of kutcha, 2 
tile roofs ; mud walla, 8' high, in bad order. 
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2 rooms; 11' by 61' ; kutcha roofa ; a tiled 
shed, 162' by 64' ; mud walls, 9' high, in 
bad order. 

-- 

Description. 

8 rooms ; average 131' by 6f'; 4 of tiled rook, 
of which 2 are two-storied, and 4 of kutcha 
roof (one in ruins) ; mud walls 9 feet high, in 
bad order ; a shed, tile roof, 204' by 6'. 

House in ruins ... ... ... ... 
8 rooms; average 1 6 8  by 62'; 4 of which 

tiled, 2 of 2 stories, and 4 kutcha roofs (one 
in ruins) ; mud walls 9 feet high ; also a tile 
shed, 16Q' by 53'. 

7 rooms ; average 184' by 74'; 3 of tiled, and 
1 of kutcha roofs ; mud wallu, 10 feet high ; 
a tile shed, 293' by 5$'. 

12 rooms; 13f' by 74'; 5 of tiled roofs, 3 of 
which 2 storied, and 7 of kutcl~a ; mud 
malls 10 feet hiph,in good order; a tileshed, 
28' by 52'. 

4 rooms ; 12' by 7Q'; 2 of tiles, and 2 of kutcha 
roofs ; mud walls 9 feet high, in bad order; 
a tile shed, 12' by 6'. 

4 rooms; 11' by 8;; 2 of tile and 2 of kutclia 
roofs ; mud walls 9 feet high, in bad order; 
a tile shed, 153' by 6'. 

10 rooms; average 103' by 54'; 4 of tiles, 1 
of which has 2 stories, and 6 of kutcha roofs, 
1 of which also has 2 stories; mud walls, 
12 feet high, in fair order; and shecl, 17Q' by 6'. 

7 rooms ; average 11j' by 7'; 3 of tiles and 4 
of kutcha roofs ; nlucl \~allu, 9' high, in fair 
order; a tile shed, 23;' by 6'. 

5 rooms; 174' by 74' ; 1 of kutcha, 4 tiled 
roofs; mud walla, 9 feet high, in fair order; 
1 tile shed, 23' by 6'. 

10 rooms; 16d' by 7'; 4 of tiled, and 6 of 
kutcha roofs ; mud walls, about 10' high, in 
fair order ; front pillars of kutcha pukka; a 
tiled shecl, 29Q' by 6'. 

1 room ; 143' by 5$' ; kutcha roof; mud 
walls, 94 feet high, in bad order. 

535 superficial feet, at 6 rs. per 100, 
equal to 32 rs. 2 a. ; labour, at 1 T. 

8 a., 8 rs. 

-- .- 

Remarks by the Committee. 

843 superficial feet, at 10 rs. per 100, 
equal to 84 rs. 4 a. ; labow, at 3 Ts., 
25 rs. 5 a. 

No property, only ground. 

1,096 superficial feet, at 8 rs. per 100, 
equal to 87 rs. 10 a. ; labour, at 
2 rs. 8 a., 27 rs. 5 a. 

1,387 superficial feet, at 12 rs. per 100, 
equal to 166 rs. ; labour, at 3 rs., 
41 rs. 9 a. 

1,643 superficialfeet, at 16rs. per 100, 
equal to 262 rs. 14 a.;  labour, at 
4rs., 65 la. 11 a. 

465 superficial feet, at 10 rs. per 100, 
equal to 46 rs. 8 a. ; labour, at 2 rs., 
9 ~ s .  5a .  

4532 superficial feet, at 10 rs. per 100, 
equal to 45 rs. 5 a.; labour, at 2 rs., 
9 rs. 

750 superficial feet, at 15 rs. per 100, 
equal to 112 TS. 8 a. ; labour at 4rs., 
30 rs. 

805 superficial feet, at 10  rs. per 100, 
equal to 80 rs. 8 a.; labour, at 3 TS., 

24 rs. 
787 superficial feet, at 7 1.8. per 100, 

equal to 55 rs.; labour, at 2 TS., 

15 rs. 12 a. 
1,289 superficialfeet, at 12 rs. per 100, 

equal to 154 rs. 10 a. ; labour, at 
3 rs., 38 rs. 10 a. 

82 supedcial feet, at 15 1,s. per 100, 
equal to 12 rs. 4 a. ; labour, at 2 rs.1 
1 r. 10 a. 

1,121 superficinl feet, at 7 rs. per 100, 
equal to 78 rs. 7 a. ; labour, at 2 rs., 
22 rs. 6 a. 

Valuation, 150 rs. ; labour, 50 TS. 

409 superficial feet, at 7 rs. per 100, 
equal to 28 rs. 10 a. ; labour, at 2 rs., rs. 

498 superficial feet, a t  12 rs. per 100, 
equal to 50 rs. ; labour, at 3 TJ., 

14rs. 15a. 
175 superficial feet, at 15 rs. per 100, 

equal to 26 rs. 4 a. ; labour, at 2 re., 
3 rs. 8 a. 
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Names of and Valuation by 
Owners. 

42. Gungoo ... ... 
(Valuation, 100 rs.) 

43. Bukha ... ... ... 
(Valuation, 200 rs.) 

24. Joogol ... ... 
(Valuation, 100 rs.) 

45, Puchko~wee ... ... 
(Valuation, 40 rs.) 

26. Jemadar Fakeera ... 
(Valuation, 65 rs.) 

'"7. Heera ... ... ... 
(Valuation, 40 rs.) 

48. Ramdial ... ... 
(Valuation, 60 rs.) 

9 1 .  Lldoo Raheem . . . 
(Valuation, 16 1.8.) 

32. Ullehux ... ... 
(Valuation, 300 7s.) 

33. Uzmut Khan ... ... 
(Vduation, 200 ra.) 

34. Chndee and Gungadcen 
(Valuation, 120 ra.) 

35. Mukha ... ... 
(Vnluation, 60 1.8.) 

:lC. Kurrrem ... ... 
(Absent.) 

Description. 

1 room ; 13q' by 83' ; kutcha roof; a tile sheci 
15' by 122'; mud walls, 9' high, in bad 
order. 

7 rooms ; average 144' by 64'; 1 tiled, and 
the rest kutcha roof; one 2 storied; mud 
walls, 10' high, in bad order. 

7 rooms; average 16; by 74' ; 3 of tiled and 
4 of kutcha roofs ; mud malls, 9' high, in 
bad order. 

3 rooms; 10' by 63' ; 1 of grass 2 storied, and 
2 of tiles; also a shed 5' by 4Q'; mud walls, 
9' high, in bad order. 

2 rooms ; 154' by 8'; kutcha roofs, and a grass 
shed; mud walls, 9' high, in bad order. 

2 rooms; la$' by 74'; tiled roofs; mud malls, 
8' high, in fair order. 

3 rooms; average 18R' by 73' ; ditto, ditto ... 

2 rooms; 103' by 84' ; thatched roofs; mud 
walls, 5' high. 

1 room; 144' by 7' ; thatched roofs; mud malls, 
5' high ; 2 sides grass on other 2, in bad 
order. 

4 rooms ; average 13$ by 64'; 3 tiled roofs, 
one 2 storied and 1 kutcha roof; also 2 sheds 
14.4' by 74' ; mud malls, 10' high, in bad 
order. 

4 rooms ; 9$ by 6'; 2 of 2 stories, tiled roofs, 
and 2 of kutcha; a small room 4$ by 5', 
with tiled roof; mud walls, 12' high, in good 
order; also a shcd 141' by 7'. 

4 rooms ; average lo$' by 72'; 2 of kutchn, 
and 2 of tile roofs; mud malls, 8 feet high, 
in fair order. 

4 rooms; average 92' by 6$'; 2 of kutchr and 
2 of tiled roofs ; 2 stories high; mud walls, 
12' high, in bad order. 

4 rooms ; average 11' by 7'; kutcha roofs ; 
mud walls, 9 feet high, in fair order. 

1 room ; 152' hy 7& ; tilcd roof ; a tiled shed, 
12' by 6'; mud walls, 8' high, in bad order. 

Remarks by the Committee. 

229 superficial feet, at  15 rs. per 100, 
equal to 34 rs. 5 a. ; labour, at  2 r . ,  
4 rs. 3 a. 

725 superficial feet., at  7 rs. per 100, 
equal to 50 rs. 12 a.; labour, at 2 rs., 
14 rs. 8 a. 

853 superficial feet, at 5 rs. per 100, 
equal to 42 rs. 9 a. ; labour, at  2 r., 
17 rs. 

264 superficial feet, at  7 rs. per 100, 
equal to 18 rs. 7 a.;  labour, at  2 rs., 
5 rs. 2 a. 

366 superficial feet, at  7 rs. per 100, 
equal to 25 rs. 9 n. ; labour, at  2 rs., 
7 rs. 5 a. 

273 superficial feet, at 7 rs. per 100, 
equal to 19 1.8. 1 a .  ; labour, at  2 la., 
5 rs. 7 a. 

566 superficial feet, at 7rs.  per 100, 
equal to 39 rs. 9 a. ; labour, at  2 vs., 
11 rs. 5 a.  ; 4 rooms. 

Value, 8 rs. ; labour, 2 rs. 

Value, 4 rs. ; labour, 2 rs. 

556 superficial feet, at  8 rs. per 100, 
equal to 44 la. 8 a. ; labour, at  
2 r. 8 u., 13 rs. 14 a. 

168 superficial fect, at  15 rs. per 100, 
equal to 70 rs. 3 a. ; labour, at  3 r., 
14 rs. (upper stories). 

L26 superficial feet at 15 rs. per 100, 
equal to 63rs. 1 4 ~ 1 . ;  labour, at  3 rs., 
14 rs. (upper stories). 

384 superficial feet, at  10 rs. per 100, 
equal to 38 rs. 6 a. ; labour, at  
2 TS. 8 n., 9 KT. 9 a. 

350 superficial fect, at 8 rs. per 100, 
equal to 28 rs.; labour, at  2 rs., 
7 7s. 

114 superficial feet, at  8 rs. per 100, 
equal to 9 rs. 1 a.; labour, at 
1 r. 8 a., 1 r. 11 a. 

L L 
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37. Bho~vaneedeen ... 
(Valuation, 300 rs.) 

- -- - - - - 

38. LaU Mahonled ... 
(Valuation, 150 rs.) 

Names of and Valuation by 
Owners. ! Deacription. 

I 

39. Iiurreemun ... ... 
(Valuation, 60 rs.) 

Remarks by the Committee. 

40. Hoolnssie ... . . . 
( V a l ~ ~ t i o n ,  80 rs.) 

41. Ubdoolla ... ... 
(Valuation, 500 rs.) 

il3. Thundee Mu1 ... . . . 
(Absent.) 

43. Lallah ... ... 
(Valuation, 25 rs.) 

6 rooms; average 10' hy 5$' ; kutcha roofs ; 
mud walls, 9' high, in fair order. 

7 rooms ; 8ij' by Ga'; kutcha roofs ; mud walls, 
9' high, ditto. 

1 room ; 153' by 7t ' ;  kutcha roof ; 2 tile 
sheds, 16f' by 6a ; mud walls, 9' high, ditto. 

2 rooms ; 1 5 s  by 10'; 1 of tile, the other of 
kutcha roof, and mud walls ; ditto, ditto. 

12 rooms ; average 12i' by 7 y ;  4 of tile, 8 of 
kutcha roofs ; mud walls, 12' high, in fair 
order. 

2 rooms; 17' by 7$'; 1 tiled and the other 
thatched ; mud walls, 6' high, in bad order. 

1 room ; 12Q' by 104'; kutcha roof; mud 
walls, about 6' high, in bad order. 

345 superficial feet, at 30 rs. per 100, 
equal to 103 rs. 8 a. ; labour, at 
5 rs., 17 rs. 4 a. 

386 superficial feet, at 20 rs. per 100, 
equal to 77 rs. 3 a. ; labour, at 4 rs., 
15 rs. 7 a. 

336 superficial feet, at 8 rs. per 100, 
equal to 26 rs. 14a. ; labour, at2 rs., 
6rs. l l a .  

305 superficial feet, at 8 rs. per 100, 
equal to 24 rs. 6 a. ; labour, at 
2 rs., 6 rs. 1 a. 

1,099 superficial feet, at 20 rs. per 100, 
equal to 219 rs. 12 a. ; labour, at 
5 rs., 54 rs. 15 a. 

263 superficial feet, at 5 rs. per 100, 
1 equal to 1 3  TS. 2 a.; labour, at 

1 r. 8 a., 3 rs. 15 a. Gardener's 
house only. 

133 superficial feet, at 10 rs, per 100, 
equal to 13 rs. 5 a. ; labour, at 
2 rs. 8 a., 3 rs. 5 a. 

(Signed) C. W. HUTCI~LNSON, Lieutenant, (Signed) C. TROUP, Jfajor, President. 
Executive Engineer, (Signed) T. RIDDELL, Captain, 

6th Division, Ganges Canal. (Signed) G. R. SLDDONS, Cal~tain, Members. 
(Signed) T. ASI~URNEIAM, Bn)adier, (Signed) K. WROUGHTON, Lieut., 

Contmanding the Station. (Signed) NASIR ALLY, 

Attending the Committee-- 
(Signed) JOAN ELIOT, Lieutenant, Temporay Assistad, Oanges Canal. 
(Signed) GEO. SIX, Lieutemnt, Oficiating Executive Engineer, 7th Division Public W O I * ~ ~  
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Snnvzn REPORT of a Committee appointed by order of t he  Brigadier commanding the  Station of Cawnpoor 
to Survey and Value  certain Buildings and Property which come in t he  l ine required for the  Ganges 
Canal through the  Suddur  Bazar and Cantonment-Cawnpoo~, 24th March, 1851. 

SIXTH SECTION. 

President-Major C. TROUP. 

Members-Captain G. R. SIDDONS, Captain T. RIDDELL, Lieutenant R. WROUGHTON, 
S ~ D  NASIR ALLY KHAN, Deputy ilfugistrate. 

Names of and Valuation by 
Owners. Description. I Remarks by the Committee. 

1. Government .. . . . . 1 dawk bungalo\v, containing 6 rooms and 3 
side verandahs; thatched out-offices ; 2 rooms, 
average 156' by 1 2 g ;  and 5 rooms, average 
12' by 6'; tiled; walls of first two kutcha 
pukka and last five rooms of mud. 

This bungalow is in good repair, only 
requiring a coat of grass to the 
roof; it appears, by the books of 
the Executive Engineer, that it 
originally cost 1,808 rs. 8 a. 4 p., 
including out-offices ; and when put 
in repair, the Committee consider 
the bungalom to be well \vorth the 
price ; labour, 600 rs. 

1 outhouse ; taken value, 10 rs.; com- 
pound wall not valued. 

Value-gate pillars 25 rs. ; pukka go- 
down, 237 rs. ; kutcha out-offices, 
19 rs. ; woodwork gates, 2 rs.-equal 
to 301 rs. ; labour, 86 rs. ; walls not 
included in it, and when destroyed 
it is to be paid for by the canal 
executive officers, at the usual 
cantonment rate. 

House, 59 rs. 8 a., and 35 rs. for com- 
pound malls, equal to 94 rs. 8 (1. 

3,016 superficial feet of houses of sorts, 
<and including compound walls, 
250rs. considered ample; labour, 
50 rs. 

Value, equal to 150 rs., compound 
wall included; labour, 5 0 ~ .  

Valued, equal to 900 la. ; labour, 
200 TS. 

Gateway, well, and 5 rooms, out-offices, 
taken ; value, 250 rs. 

-- 

I 

I 2. Uhmud Khan ... . . . 1 room, 194' by 9', tiled ; mud walls, 6 g  high, 
in bad order. 

(Signed) C!. W. HUTCHINSON, Liorlcncmt, (Signed) C. THOUP, ilfnjor, President. 
E.rectrti~:e Engineer, (Signed) G. R. SIDDONS, CaptmiL, MdPrs. 

6th Divisiorr, Ganges Cnnnl. (Signed) N ~ s l n  ALLY, 
(Signed) T. ASIIRURNI~AII, Bnjndier, 

Commanding the Station. 

1 
Attending the Cornmittre-- 

(Signed) ,TOIIN ELIOT, Lieuf., Temporary Assistant, Ganges Canal. 
(Signed) CI.:~. SIM, Lietrt., Qficiating Erenctivc Engineer, 7th  Division, P~tblic UTor.l~s. 

3. Nunhai Nawab . . . ... 

4 .  Mohorned Bukhsh . . . 

.5. Ditto ... ... . . . 

6. Bukhnt . . . . . . 

7. Merr AuladaUy .. . 

8. Mr. Reid ... . . . 

4 rooms ; average 13$' by 114' ; 1 of grass, 
1 of tile, and 2 of pukka roofs ; walls of the 
first two mud, 8' high ; and the last two 
pukka masonry, pukka plastered, l l f  feet 
Iligh, in fair order; also a grass shed, 102' 
by 8'. 

2 rooms; average 25b' by 84'; tiled roofs ; 
mud walls, 8' high, in very bad order. 

22 rooms ; average 16' by 7 g  ; 3 thatched, 
the rest tiled; 4 grass sheds; average 174' 
by 6$', mud walls, about 6' high, in very 
bad order. 

15 rooms; average 132' by 81' : of tiled roofs, 
2 storied, the rest of grass; mud walls, 8' 
high, in bad order. 

18 rooms; average 20' by 13'; of tiled roofs ; 
mud walls, 102' high, in fair order; 10 pukka 
pillars, 10' high. 

5 rooms ; average 10' by 10'; tiled roofs; mud I 

walls, 6' high, in fair order ; 1 ~ u k k a  well I and gateway. 
-. - - - - - - -. - -- -. . -~ -. -- 
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P~OCEEDINGS of a Boa rd  of Valuat ion  of Bui ld ings  a n d  P rope r ty  t aken  i n  t he  Th i r ty  F e e t  Illcrease of 

W i d t h  of the  Esplanades, Ganges  Canal. 

Owners' Board's Nature and Extent of Name of Owners. y;d;a- Vsluntion, ( 1 Buildings, i Nature of Roof, &c. 
Rate per 

100 Super- 
ficial Feet. 

- -  

1. Lallmeerkhan 
2. Ditto ... "' ... 

3. Gungadeen ... 
4. Muddun Mohun .. 
5. Deokanundun ... 
6. ... . . . ... 

7. Khurnani ... 

8. hludari ... ... 
9. Jurnna Doss .. . 
10. Mahomed Khan ... 
1 1 . N u n n a  ... ... 
12. Sewa ... ... 
13. Ditto ... ... 
14. Kushyal Teli ... 
15. hIerya ... ... 

16. Nuthoo ... ... 

17. Bhawani ... 
18. Doorjun ... ... 
19. Subsookh ... 
20. neeno ... ... 
21. Khodabux ... 
22. Baddula .. . ... 
23. Poorun ... ... 
24. Subsookh ... 
25. Pulloo ... ... 
26. hIoolla ... ... 
27. Narain ... ... 

28. Bissumber ... 

29. Subsukh ... 

I Carried forward I . . 

I 

37. Khoosial Boosawal:~ I . . I 135 0 1 850 ,, . 
1 / drains on house. I 

next road.- 
Partly 2 etoricr, tiled; a booma 8114; I 15 0 

sunken floor, p k k a  lined; puklra I 

RS. 

) 800 
200 
500 
25 

. . 
. . 
. . 
. . 
. . _ . 
. . . . 
. . 
. , 
125 

150 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . . . 

. . 
1 . . 

SuperRcinl 
Pcct. 
320 kutcha puklra 
320 kutcha ; two 

rooms. 
520 kutcha ... 
500 ,, ... 
450 ,, ... 

Chupper to be 
removed. 

600 kutcha ... 
440 ,, ... 
580 ,, . . . 
660 ,, ... 
204 ,, . . . 
250 ,, . . . 

A well kutclia 
968 kutcha ... 
620 ,, ... 

850 ,, . . . 

1,280 ,, ... 
150 ,, . . . 
750 ,, ... 
GOO ,, .. . 
500 ,, ... 
380 ,, ... 
750 ,, ... 

1,000 ,, ... 
450 ,, ... 
300 ,, . . . 
250 ,, ... 

700 ,, ... 

1 - 1  

ns. A. 

65 0 { 25 10 

41  10 
40 0 
22 8 
. . . 
30 0 

22 0 
40 10 
46 3 
12 4 
25 0 
3 0 
67 14 
31 0 

68 0 

94 0 

4 8 
45 0 
36 0 
27 8 
19 0 
60 0 
70 0 
36 0 
12 0 
30 0 

68 0 

18 9 

24 2 
19 9 
17 8 
35 0 
21 0 
76 0 1 150 0 

I 

I 
. . . Plat and lennto, tl~atched ; iuferior wood- 

310 ,, ... Flat, on knrrics; in good rcpair ... 
2R0 ,, ... I Flat, and leanto tile ... ... ... 
250 ,, Ditto, ditto ... ... ... ... 
500 ,, ::: / Ditto,di~to ... ... ... ... 
300 ,, ]>itto, ditto ... ... ... 
950 ,, Flat, and leanto tile; on kurries ... 
600 ,, 2 stories, with tiled opcn conrt in centre; 

in sood repair, and well-built vernuda 

30. h r e e  Aheer I . . 
31. SubbaAheer 1:: / . .  

310 ,, 

--- - I - -  

Flat mud on k m i e s  ... ... ... 
Tiled on kmries ... ... ... 

Flat mud and leanto tile on l iu i~ies  ... 
Flat mud on kurrics ... ... ... 
Flat; bad repair ... ... ... 

Flat, and leanto tile ; woodwork of in- 
ferior description. 
Ditto, ditto ... ... ... ... 
Ditto, ditto, on kurries; good repair 

Flat and chupper, dttto, ditto ... 
Flat, mud on kurries ... ... 
Thatched; 2 stories ... ... ... 
3 feet at  top, pukka .. . ... ... 
Flat and leanto tile, on kurries ... 
Flat, mud, with tile and thatch leanto 

ditto, woodwork inferior description. 
Flat, and leanto tile, on kurries; good 

repair. 

Tiled, on kurries ... . { l 1  
Thatched ; bad repair ... ... 
Flat, mud, and leanto tile ... ... 
Tiled ... ... ... ... ... 
Tiled ; inferior woodwork ... ... 
Flat, niud, and leanto tile ; ditto, ditto . 
Flat, niud, and lezulto tile, on korries... 
Ditto, ditto ... ... ... ... 
Flat, on kmries ... ... ... 
Chuppcr ancl tiled; out of repair ... 
Flat, on lcnrries ; roof and building 

generally well constructed. 
Flat and leanto tile ; good 

6 0 

8 0 
7 0 
7 0 
7 0 
7 0 
8 
26 0 

32. Cheda ... ... 
33. Mukha ... ... 
34. Luchee Buniah . . . 
35. Chedi Booja  ... 

US. A. 

20 0 
8 0 

8 0 
8 0 
5 0 

5 0 

5 0 
7 0 
7 0 
F 0 
10 0 

7 0 
5 0 

8 0 

8 0 

3 0 
F 0 
6 0 
5 8 
5 0 
8 0 
7 0  
8 0  
4 0 
12 0 

. . 

. . 

. . 

repair ; pukka brick floor 1 ( and plinth at  doorway. 

36. Cliedir Sunar ... 1 . . 
I 
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Name of Owners. 

Brought forward 
38. Kulla ... ... 
39. Munneeram ... 
40. Mumbhur ... 

Owners' Board's Nature and Extent of i t i o n  / Valuation. I Buildings. 
- 

ue. 
. . . . 

41. Ranjee Mull . . . I . . 
42. Punchum Dirgee.. . 
43. Deena ... ... 

Brought forward 
74. Gungoo ... ... 
75. Buldoo Newnzec 

. . 

. . 
44. Salispam ... ... 
45. Chuttri ... ... 

46. Motee ... ... 
47. Lalla Eunniya ... 
48. Buldee Dhobee ... 
49. Soumbur ... ... 
50. liukhee ... ... 
51. Narain . . . . . . 
52. Ditto ... ... 
53. Gungolie ... ... 
54. Ajoodia ... ... 
55. Bahooram ... 
56. Dhoondi ... ... 
57. Seopershad ... 
58. Khoori ... ... 
59. Nuthun ... ... 
GO. Lalla ... ... 
61. Bhowauee ... 
62. Bhoop ... ... 
63. Heesa ... ... 
64. Ramdial ... ... 
G5. Bawani ICuujori ... 
66. Ruthnee ... ... 
65. Bhola ... ... 
68. Thakoodn ... 
G9. Poorun ... ... 
70. Baynee ... ... 
71. Scwdeen . . . . . . 
72. Ramdeen ... 
73. Hoolassi ... ... 

Total . . . . . . 

76. Budhoo Khan ... 
77. J u ~ n n a  Dose .. 

. . 
12,000 

. . 

. . 

. . 

. . 

. . 

. . 

. .  

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
500 
. . 

-- 
. . . 
- 

Carried forward 

I 

Re. A, 

1,540 1 
. . . . 

6 12 
250 0 

500 0 

Nature of Roof, &c. 

-- 
Superflciol 

Yect. 

Not valued, &c. 
444 kutcha ... 

1,016 part kutcha, 
part pukka. 

1,050 kutcha pukka 

105 0 
38 6 

19 13  
10 0 
12 8 
30 0 
16 8 
24 0 
58 13  
66 0 

214 0 

70 3 
1 8  0 
42 0 
35 0 
28 O 
28 0 
27 8 
45 0 
15 0 
6 0 

24 0 
54 0 
52 8 
72 0 
GI) 0 

160 0 
40 0 

Rate per 
100 Super- 
Bcial Feet. 

1,500 kutcha ... 
320 ,, . . . 
330 ,, . . . 
200 ,, ... 
250 ,, . . . 
500 ,, ... 
165 ,, . . . 
400 ,, . . . 
840 ,, . . . 
330 ,, ... 

1,070 kutcha, oue 
wall kutcha pukka. 
1,170 kutcha ... 

300 ,, . . . 
350 ,, . . . 
500 ,, . . . 
400 ,, ... 
400 ,, ... 
5,50 ,, ... 
300 ,, . . . 
250 ,, . . . 
100 ,, . . . 
300 ,, ... 
GOO ,, . . . 
750 ,, . . . 
600 ,, ... 

1,150 ,, . . . 
1,000 ,, . . . 

400 ,, . . . 

Flat, and leanto tilc, good woodwork ... 10 0 
Ditto ditto 1 1 0  0 

Sheds in bad repair ... .. . ... / 1 8 
With court in centre, well built, flat, 25 0 

mud, and leauto tile, with staircase. I 

2 stories, flat; court in centre; double ' 48 0 
staircase ; well built, and in repair. 

Flat; repair good .. . .. . ... 
Flat, mud, and leanto tile, and thatched 

partly; doubled storied. 
Tiled ... ... ... ... ... 
2 stories, with inclosecl court, also 

veranda; whole very well built, good 
repair; flat pukka. 

Flat, mud, and leanto tile ... ... 
2 stories, and flat and leanto tile, wcll 

built. 

8 0 
9 0 

7 0 
150 0 

7 O 
12 0 

2 stories, with centre court, flat,, mud; 
with staircase, io good repair. 

- 

Flat ... ... ... ... ... 6 0 
Tiled, i~~ler ior  woodwork . . 5 0 
Flat, and shed, ditto, ditto ... ... 
Flat and leanto tile ... ... ... 
Tiled; 2 stories ... ... ... 
Flat and leanto tile ... ... ... 

,? ,, good repair ... 
Part  2 stories, flat, good repair ... 
Part  2 stories, flat, centre court and 

staircase good. 
Tiled ... ... ... ... ... 
Tiled ... ... ... ... ... 
Part 2 stories, flat and leanto tile ... 
Flat . . . . . . . . . . . . ... 
Flat ... ... ... ... ... 
Flat and leanto tile ... ... ... 
Low tiled ... ... ... ... 
2 stories, flat and leanto tile ... ... 
Tiled ... ... ... ... ... 
Tiled ... ... ... ... ... 
Tiled over flat ... ... ... ... 
Flat, and steps good ... ... ... 
Flat aud thatched ... ... ... 
Flat, and yard good repair ... ... 
Flat and t~led  ... ... ... ... 
Flat and tiled, 2 stories, good ... 
Flat, 2 stories ... ... ... 

5 0 
G 0 

10  0 
6 0 
7 0 

20 0 
20 0 

6 0 
6 0 

12 0 
7 0 
7 0 
7 0 
5 0 

15 0 
6 0 
G 0 
8 0 
9 0 
7 0 

1 2  0 
G 0 

16 O 
10 0 
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Naturs and Extent of 
Buildings. 

Slwcflclal 
Feet. 

600 kutcha ... 
1,000 ,, ... 

850 ,, ... 
450 ,, ... 
700 ,, ... 
400 { 750 

"' } 
. . . 

500 kutcha pukka 
120 kutcha ... 
750 kutcha pukka 

400 ,, 
950 part kutchs, 

part pukka. 
350 kutcha bricks 
750 kutcha pukka 

300 kutcha ... 
400 ,, . . . 
500 o u k  pukka, 

inner kutcha. 
450 kutcha ... 

1,050 outer pukka, 
inner kutcha. 

400 kutcha ... 
200 ,, . . . 
250 ,, ... 

400 ,, ... 
450 ,, ... 
550 ,, ... 
250 ,, ... 
400 part kutcha, 

part pukka. 
620 kutcha . 
650 ,, ... 
180 ,, ... 
550 ,, ... 
550 ,, ... 
650 ,, ... 

1,250 ,, ... 
300 ,, ... 
400 ,, ... 

3,360 outer pukka, 
inner kutcha. 

Total valuation of 
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- 7 Name of Owners. V;Ay Val,latioo. Nature of Roof, &c. 

- - 

Flat, and leanto tile, on good woodwork, 
with steps. 

Tiled and flat, on ditto, ditto ... ... 
Flat ... ... ... ... ... 
Flat, and leanto tile, good woodwork ... 
Flat, mud, with centre yard and steps 

Flat, pukka, and l-to tile, well built { 
Flat, and leanto tile ... ... ... 
Tiled ... ... ... ... ... 
2 stories, flat, and leanto tile, with steps, 

well built, and in good repair, with 
brick paved flooring. 

2 stories, flat and tiled, with ditto flooring 
Flat, well built ... ... ... 

Flat, on kurries ... ... ... 
Flat, mud warehouses, with brick paved 

floors, whole very well built, and 
nearly new. 

Flat, and leanto tile ... ... ... 
Walls alone standing . . . ... ... 
Flat ... . . . ... ... ... 

Flat and tiled ... ... ... ... 
Flat and tiled, with steps ... ... 

Flat ,and tiled ... ... ... ... 
Ditto steps ... ... ... 

Flat ... . . . . . . ... ... 

2 stories, tiled ... . . . ... ... 
Flat, well built . . . ... ... 
2 stories, tiled ... ... ... ... 
2 stories, tiled ... ... ... ... 
Flat, and steps, good repair ... ... 

Tiled ... ... ... ... ... 
Part  2 stories, Liled ... ... ... 
Tiled ... ... ... ... ... 
2 stories, tiled ... .. . ... ... 
2 stories, tiled. old ... ... ... 
2 stories, tiled ... ... . ... 

Brought forward 
78. Valued and taka 

by former com- 
mittee. 

79. Bukhtee ... 
80. Russool ... 
8 l . G u n g a R a m  ... 
82. RIeeroo ... ... 
83. bIoona Lall . . . 
84. Rambuksh ... 
85. Thakoodass ... 
86. Ditto ... 
87. Chuttri . . . 

88. Roshun LaU ... 
89. Lall Mun ... 

90. Ramdeen ... 
91. Buldeo ... 

32. Rampershad ... 
33. Shcilih Madarbux 
94. Rampershad ... 

95. Mihee La11 ... 
96. Lalla Mull ... 
97. Degram Lohar ... 
98. Kassiram ... 
99.MungulSer i  ... 

100. Thatched sheds 
not valued. 

101. Gungapershad ... 
102. Dulla ... ... 
103. Gungapershad ... 

Carried forward . . 

Rate per 
100 Super- 
flcial Feet. - 

US. A. 

8 0 

7 0 
9 0  
8 0 
9 0 

12 8 
60 
40 o 
12 8 
80 0 

45 0 
17 0 

10 0 
80 0 

' 7 0 
4 0 

10 0 

6 0 
12 

6 0 
7 0 
8 0 

10 0 
12 b 
1 2 0  
10 0 
30 0 

7 0 
8 0 
7 0  

12 0 
7 0 ( !I 0 

12,648 9 

---- 
Rs. A, R8, ,,. 

. . 

. . 

.. 

. . . . 
3,000 

. . 

. . 

. . 

. . 

. . 
1,000 
5,000 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. .  

. . 

. .  
/ . . 

104. Sumbhoo ... . . 
105. Bodha ... ... 1 . . 

1 .  i t  n . 1 . . 
107. Rokhmun ... . . 
108. Rampershad . . . 1 . . 
109. Chunrlun . . 
110. Bhujja ... ... 
1 11. Ossaree . . . . . . . . : :  i : : 112. 3Iah'asook 
113. Ummun Sing ... . . 
114. Ditto ... 1 . . 
115. Ditto ... I . . 

! 

Totrrl ... I . . 

Tiled ... ... ... ... ... 10 0 

48 0 

70 0 
76 8 
36 0 
63 0 

500 0 

200 0 
15 0 

600 0 

180 0 
161 8 

35 0 
600 0 

21 0 
16 0 
50 0 

27 0 
126 0 

24 0 
14 0 
20 0 

40 0 
54 0 
66 0 
25 0 

120 0 

13 6 
52 0 
12 10 
66 0 
38 A 
58 8 

125 0 
18 O 
24 0 

958 0 

-- 
12,648 9 

Tiler1 sheds . . . . . . ... ... 
Tiled sheds . .. ... ... ... 
Flat mud roof, leanto tiled ditto hclow, 

26 rooms forming range of 7 shops, 
pukka pampets, whole well built. 

buildings required in General Gunj. 

(; 0 
(; 0 

28 8 

1 
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- 

Owners' Board's Nature and Extent of Rate per 
O' I E:- 1 Valuation. 1 l3dding.s. Nature of Roof, &c. 100 Super- 

flcial Feet. 

Brought forward 
116. Muss. Umeerun's 

Estate. 
117. Nunna Nowah's 

estate. 

118. Ditto, ditto ... 

119. Mr. Reid's estate. 

120. Nawab Roshun 
and Udomlah's 
Estate. 

GOLAH GHAT. 

121. Kurreem Bux ... 
122. Gunga Bysun ... 
123. Buddri~ershad Be- 

pari. 

124. Buleo .. . . . . 
125. Chundee ... 
126. Ghaaee ... ... 
127. Moona Ohmeta ... 

Grand total ... 

Attending the Board- (Signed) T. J. BRADFORD, Lieut.-Col., C.B., Presiclenf. 

(Signed) CHARLES J. Honoso~,  Lieut., (Signed) T. RIDDELL, Captoin, 
E.recutivc Engineer, (Signed) G. G. Bo\\,~ING, Cr~ptain, 

4th Ilivision, Ganges Canal. (Signed) STEWART GRAHAM, Liezit., i Member.?. 

(Signcd) GEO. SIM, Lielit., (Signed) N ~ R I R  ALLY, 
O#ciating Ezeat t i~e  Engineer, (Signed) T. PALPIIER, B1.1:(l~di~r-General, 

7th Division, PttBlic TVovhs. Coi~zi~zalttiing the Dizision. 

RS. 

. . 
1,000 

Not 
present 

Not 
present 

3,000 

Not 
present 

7,;00 

5,000 

. . 

. . 

. . 
500 

. . 

RS. A. 

12,648 9 
500 0 

600 0 

1,400 0 

2,500 0 

2,500 0 

56 0 
2,000 0 

400 0 

40 0 
24 0 
50 0 

180 0 

22,898 9 

nu. A. 

7 0 

A flat-roofed house, containing 2 rooms with tiled verandah; 
walls kutcha; area of building 56' by 40'; iu bad repair. 

A tiled building, 1 large and 7 small rooms, 64' by 56'; roof 
of single tiles, with light woodwork, and uot in good order; 
doors ditto. 

A thatched building, 2 large and 8 small rooms, with verandah 
all round ; area 68' by 65' ; with tiled out-office attached; 
78 feet long by 12 broad ; the whole in good repair. 

A tiled bungalow, 9 rooms, with verandah a11 round; area 
of building 80' by 68'; in good repair, and well fitted in 
the interior range of stabling, and out-ofices in the 
compound. 

A terrace-roofed building, 4 rooms, with inclosed verandah, 
and on one side an open one beyond this; area of whole 
building 75' by 63'; malls of peela brick, with pukka 
plaster, much injured by weather in parts ; venetians to 18 
outside doors; all roollls in bad repair; range of mud 
roofed outhouses ; malls, peela bricks in mud, 100' by 12' ; 
2 ranges of tiled ditto : total length, 180 feet by 12  feet 
broad. 

Superflclal 
Feet. 
800 kutcha ... 

2,440 pukka ... 
940 kutchapukka 

Flat, and leanto, thatched ... ... 
2 stories, with centre court flat pukka ; 

whole, well built, and in good repair. 
Pukka, flat, with leanto tile ditto, mood- 

work of roof kurries, old, and sug- I 

400 kutchapukka 
400 kutcha ... 

1,000 ,, ... 

gest masonry of \valls rough and 
without finish, the building being 1 
only timber; stores and workshops. 

Leanto tile against wall of last building 
Flat, leanto tile, and thatched . . . 
Flat, leanto tile on bad woodwork ... 

Flat, and leanto tile. Retaining 

( malls 3 feet thick, and steps on I 
-- 

10 (1 

5 0 
16 0 
2 per 
rg. ft. 

-. - -- 
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SURVEY REPORT of a Comrnittce appointed by order of the Brigadier commanding the Station of Cawnpoor 
to Survey and Value certain Buildings and Property ~ h i c h  come in the line required for the Gallgr 

Canal through the Suddur Bazar and Cantonment.-Cawnpoo~, 26th March, 1851. 

SEVENTH SECTION. 

President-Major C. TROUP. 
Mmbers-Captain C. BOULTON, Lieutenant R. WROUGHTON, Lieutenant C. WARDE, 

-- 

Names of and Vnluation by 
Owners. 

-- 

1. Ramdeen ... ... 
(Valuation, 25,000rs.) 

2. Nabab Hoshunoordomlel~ 
(Valuation, ) 

3. Ghoolamn~ssool and 
Shubratally 
(Valuation, 140 1.8.) 

4. Wburally ... ... 
(Vuluation, 200 rs.) 

5. Uzmutally ... ... 
(Valuation, 150 rs.) 

6. I3ndoollah ... ... 
(Valuation, 175 rs.) 

* 7. Juoglee and Budloo . . . 
(Valuation, 35 rs.) 

H Makhun ... ... 
(Valuation, 50 vs.) 

9. Bhujjoo ... ... 
(Valuation, 100 rs.) 

10. Rumow . . . ... 
(Valuation, 50  rs.) 

1 I .  Dabee ... ... ... 
(Valuat~on, 50 re.) 

STUD NASIR ALLI KHAN, Deputy Magistrate. 

Description. 

12  rooms; average 1 9 y  by 103'; 3 of kutcha 
roof and the rest of tilc ; walls of mud, about 
10)  feet high, and 3 sheds 14' by 8 g ;  2 of 
grass and 1 of tile, in bad order; also a 
temple containing 2 rooms ; average IF$' by 
99'; and a verandah, 454' by 7 j ' ;  of pukka. 
masonry, pukka plastered on both sides, and 
2 stories high, total height 25 feet; roof 
pukka, and in very good order ; also a pukka 
kutcha well, diameter 34 feet. 

24 rooms; average 16d' by 92'; 11 of tile roof, 
and 10 of gruss, and 3 with a frame of 
bamboos with no grass, kc., on them ; walls 
of mud, with the exception of 22 pillars, 
24' by 24', which are of pukka masonry, 
about 10  feet high; also 6 sheds, average 
22' by ICY; 3 of tile, and 3 of grass, wl~ole 
in bad order. 

1 room; 183' by 74'; of kutcha roof; bvalls 
of mud, about 8 feet high, in bad order. 

2 rooms; average 124' by 94'; of tile roof; 
walls of mud, about 64 feet high, in bad 
order. 

2 rooms; average 12' by 74' ; 1 of tile roof, 
2 stories high, and the other of tile roof. 

4 rooms; average 84' by 7$; 1 of kutcha roof, 
and 3 of tile, 2 stories high, walls of pukka 
kutcha masonry, 10  feet high, in good 
order. 

3 rooms ; average 12' by 6' ; 1 of kutcha roof, 
2 of tile; walls of mud, about 7 feet high, 
in bnd order; foundations, 2 walls 12 feet, 
12 fect long, of kulclla pukka masonry. 

1 room; 164' by 'id' ; of tile roof; walls of 
mud, 4 feet Llgh, ~n bad order. 

2 rooms; average 214'; of tiled roof; walls of 
mud, 4 feet high, in bad order. 

1 room ; 194' by 74'; of kutcba roof; and a 
tile shed, ICY by 6' ; a n l l ~ ,  ditto, ditto. 

1 room; 19' by 74'; of tile roof; and a tile 
shed, 5' by 4'; walls, ditto, ditto. 

Remarks by the Committee. 
-- 

Temple at  7,400 la. ; labour, at 
2,400 rs. ; 2,909 superficial feet, 
out-offices, at  1 0 ~ s .  per 100, equal 
to 290 rs. ; labour, at  70 7%. 

Stables, equal to 1,200 rs.; out-offices, 
huts,&c.,342rs.; gateway, 125rs.- 
equal to 1,667 rs. ; labour, at 400 rs. 

135 square feet, at 8 7 3 .  per 100, 
equal to 10  rs. 12 a. ; labour, at 2 rs., 
4rs .  12a .  

237 square feet, at  7 t.s. per 100, 
equal to 16rs. 9a.; labour, at  2 rs., 
4 rs. 12 a. 

270 square feet, at  10 rs. per 100, 
equal to 27 T.V. ; labour, at 2 rs. Ha., 
6 rs. 12 a. 

460 square feet, at  14  rs. per 100, 
equal to 64 1.3. 6 a. ; labour, at 3 rs.7 
13  t.8. 12 a. 

216 square feet, at  8 ts. per 100, 
equal to 17 rs. 4 a. ; labour, at 2 rs., 
4 1.8. 5 (1. 

130 square feet, at  H rs. per 1001 
equal to 10 rs. 6 a. ; labour, at  4 ~ 8 . t  

2 rs. 4 n. 
279 square feet, at 8 7.8. per 100, 

equal to 22 rs. 5 a. ; labour, at 2 rs.9 
5 1.8. 8 n. 

201 qua re  feel, at 8 t.8. per 1001 
equal to 16 r . ~ .  ; labour, at 2 rs., 4 ~ 8 .  

137 square feet, at  8r8. per 100, 
equal to 11 rs. ; labour, at. 2 t.8.j 

21.8. 12 n.  
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Nsrnes of and Valunlion 11; 
Owners. 

12. Blieekha ... . 
(Valuation, 250 rs.: 

13. Moonnah nnrlGhussect; 
(Valuation, 250 rs.: 

14. Piaree ... ... . 
(Valuation, 

15. lblohun ... . 
(Valuation, 300 la.> 

16. Buldeo Sohoy ... . 
(Valuation, 

3,500 rs.) 
17. Hoosninee ... . 

(Valuation, 60 rs.) 

18. Heengun ... . 
(Valuation, 50  rs.) 

19. Bhudee ... . 
(Valuation, 

3,000 rs.) 
20. Dumodur Doss 

(Valuation, 

21. Moonna and Ghusseei 
(Valuation, 

4,000 rs.) 
22. Gungadeen and Budlc 

(Valuation, 
1,000 TS.) 

23. Icishun Sohoy and 
Saligrani. 
(Valuation, 

3,000 rs.) 
24. Mt~,jlis Roy ... .. 

(Valuation, 700 rs.) 

25. Suboochurn ... .. 
(Valuation, 

1,000 rs.) 

26. Seeta Ram ... .. 
(Valuation, 

3,400 rs.) 

Description. 

3 rooms ; average 8Q' by 8' ; 1 of kutcha roof 
and the rest of 2 stories high ; foundationr 
of kutcha pukka masonry ; and walls of mud, 
in good order. 

2 rooms ; average 12' by 10'; 1 of kutcha 
roof, and the other of tile; also a tile shed, 
114' by 7 j '  ; walls of mud, about 8 feet high, 
in good order. 

2 rooms ; average 6 s  by G a '  ; of tile roof; 
walls of mud, about 9 feet high, in fair order. 

3 rooms ; average 74' by 51' ; 2 of tile roof, 2 
stories high, and 1 of kutcha roof; a tile 
shed, 5Q' by 54'; walls of kutcha pukka 
masonry, 10 feet high, in bad order. 

1 room ; 25$' by 24i'; of pukka roof; walls, 
kutcha pukka nlasonry, 14 feet high, in good 
ordcr ; base pukka. 

4 rooms; average 134' by 64'; 3 of kutcha 
roof, 1 of tile; and a shed of grass, A' by 
11' ; walls of mud, 9 fect high, in bad order. 

2 rooms ; average 8d' by 84'; of kutcha roof; 
walls of mud, 9 feet high, in bad order. 

4 rooms; average 21' by 10f'; 3 of kutcha 
roof, 1 of tile, 2 stories high ; walls of kutcha 
pukka masonry, 124 feet high, in good order. 

5 rooms; average 17' by 112' ; 1 of pukka 
roof, aud the rest of tile ; 4 walls of one 
room and 2 of another are of pukka kutcha 
maaonry, the rest of mud, 11 feet high ; a 
eecond story of pukka roof, walls pukka 
kutcha 1 1  feet high, in half a rooru, all in 
fair order. 

2 rooms ; average 21' by 181'; of kutcha roof; 
walls of pukka kutcha masonry, 141 feet 
high, in good order. 

5 rooms; average 13' by 8'; 4 of kutcha and 
1 of tile roof, in bad order; walls of pukka 
kutcha nlagonry, but 1 (30' by 5') which is 
of mud ; a tile shed, 302' by 93'; height of 
the rest walls about 18 feet. 

1 roo111 ; 354' by 19 f '  ; of pukka roof ; walls 
of pukka kutcha masonry, 142 fect high, in 
good order. 

1 room; 35Q' by 21 f '  ; one-third of grass, one- 
third of pukka roof, 2 stories high, and one- 
third pukka roof only 1 story high ; walls 
of kubha pukka masonry, 15 feet high, in 
good order. 

6 rooms; average 13' by 9' ; 4 of kutcha 
roof and 2 of tile; a wall, 23' by ah', of 
pukka kutchs masonry, the rest of' mud, in 
bad order. 

5 rooms; avcrage 153' by 7Q' ; 2 of tile roof, 
2 storiea high, and the rest of kutcha roof; 
walls of pukka kutcha maaonry, 11  feet high, 
in good order ; a grass shed, 20k' by 5'. 

Remarks by the Committee. 

277 square feet, a t  1 8  rs. per 100, 
equal to 49 rs. 13  a.; labour, at  3 rs., 
8 rs. 4 a. 

321 square feet, at  8 rs. per 100, 
equal to 25 rs. 10  a. ; labour, a t  
2 rs. 8 a., 8 rs. 

175 square feet, at  12  rs. per 100, 
equal to 21  rs. ; labour at  2 2,s. 8 a., 
4 TS. 6 a. 

200 square feet, a t  30 rs. per 100, 
equal to GO rs.; labour, at  10  rs., 
20 rs. 

Value, 2,000 rs. ; labour, 666 rs. 

337 square feet, at  8 TS. per 100, 
equal to 26 ~ s . 1 5  a. ; labour, at  2 rs., 
G rs. 12  a. 

140 square feet, at  10 rs. per 100, 
equal to 14  rs. 6 (1. ; labour, a t  2 rs., 
2 rs. 12 a. 

Valuation, 1 ,560~s .  ; labour, 500 rs. 

Valuation, 2,100 9 3 .  ; labour, 710 rs. 

Valuation, 1,443rs. ; labour, 480 rs. 

Valuation, 260 rs. ; labour, 70 rs. 

Value, equal to 1,960 rs. ; labour, 
650 rs. 

Value, equal to 2,553 1s.; labour, 
850 w. 

700 square feet, at  409,s. per 100, 
equal to 280 rs. ; labour, 75 rs. 

Value, equal to 1,400 rs.; labour, 
400rs. 
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Names of and Valuation by 
Owners. 

27. Manjie Ram ... ... 
(Valuation, 9,000 rs.) 

28. Mujlis Roy ... ... 
(Valuation, 9,500 rs.)  

29. Chainsookh and Bukh- 
sheeram. 

30. Gian Chund and Piran 
Sookh. 
(Valuation, 

15,000 IS.)  
31. Khemnnund and Doon- 

gur Mul. 
(Valuation, 1,000 rs.) 

32. Jonahur RIul ... ... 
(Valuation, 

13,000 TS.)  

33. Hursooskhroy and Ram- 
kurrun. 

(Valuation, 3,000 rs.) 

34. Dyakishun ... ... 
(Valuation, 4,000 rs.) 

35. Bunseedhur ... ... 
(Valuation, .) 

36. Seetaram ... ... 
(Valuation, 2,000 TS.; 

37. Moonna and Ghusseeta 
(Valuation, 2,500 rs.: 

38. Chamsookh and Bukhehy 
ram. 

(Valuation, .) 

Deecription. 

rooms; average 28' by 16'; of pukka roof; 
a second story, 28' by ll', of pukka roof, 
11 feet high; walls of kutcha pukka masonry, 
11 feet high, base of stone dabs, in good 
order. 

I rooms ; average 241' by 10' ; 1 of pukka 
and 1 of grass roof; 2 stories high; the 
third of pukka roof (1 story) ; walls of 
kutcha pukka masonry, 12 feet high ; base 
of stone slabs. 

I rooms; average 20i' by llf'; of pukka roof; 
walls of pukka kutcha masonry, in good 
order; a grass shed, 28f' by 9$'; height 
15 feet; from the side of the nullah the height 
is 26& feet. 

15 rooms ; average 20' by lo$; of pukka roof, 
but 1, which is of tile ; walls of kutcha 
pukka masonry, about 11 feet high ; a grass 
shed 472' by 8', all in good order. 

1 tile shed, 73%' by 14$, supported on one 
side on mud walls 113 feet high, and on the 
other (8') pukka kutcha pillars 54 feet high, 
in fair order. 

3 rooms; average 204' by 12'; 5 of tile roof, 
3 of which are 2 stories high, and the rest 
of pukka roof; 3 walls of one and 2 of 
another room are of mud, and the rest of 
pukka kutcha masonry; height, about 134 
feet; a tile shed 50# by 18', all in bad 
order. 

2 rooms; average 284' by 184'; 1 of pukka 
roof, and the other of tile; wall of a room 
of mud, the rest of pukka kutcha maaonry, 
about 138 feet high, in fair order. 

3 rooms; average 24' by 12'; 2 of kutcha roof, 
and the third of tile, but in very bad order; 
walls of kutcha pukka masonry, but 1 as 
in No. 33, the rest in good order. 

3 rooms ; average 14' by 74' ; 1 of pukka, 
and the rest of' kutcha roof; walla of kutcha 
pukka masonry, about 12 feet high, in bad 
order; 1 small dome, 4' by 4, on the out- 
side, and 123 feet high of pukka kutcha 
masonry, and pukka plastered ; also a grass 
shed, 153' by 5'. 

3 rooms ; average 21' by 94' ; of pukka roof; 
one 2 etories high; walls of ~ u k k a  kutcha 
masonry, about 15 feet high, in good order. 

9 rooms; average 154' by 84' ; 2 of tile roof, 
and 1 of which is 2 ~tories high, end the reat 
of kutcha roof; walls of mud, 10 feet high, 
but the foundatione, which are of pukka 
masonry, as also the back wall of the house, 
34' by 94', of kutcha ~uklra  masonry, whole 
in bad order. 

7 sheds; average 253' by 114' ; 1 of tile nnd 
6 of grass (in bad order); 5 supported on 
one side on mud walle 8 feet high, and on 
the other on bullies: and 2 In bullies only. 

Remarks by the Committee. 

Value, equal to 2,600 rs. ; labow, 
800 1.s. 

Value, equal to 3,000 TS. ; labour, 
1,000 TS. 

Value, equal to 3,080 rs. ; labour, 
900 TS. 

Value, equal to 4,800 rs. ; labour, 
1,600 TS.  ; ownere state that they 
paid 6,000 TS. for the ground alone, 
and 9,000 rs. for their buildings. 

Value, equal to 250 rs. ; labour, 80 rs. 

Value, equal to 3,000 rs. ; labour, 
980 TS.  

Value, equal to 1,200 rs. ; labour, 
400 TS. 

Value, equal to 800 7s. ; labour, 
225 rs. 

Value, equal to 800 TS.  ; labour, 
225 la. 

Value, equal to 1,500 TS.  ; labour, 
500 rs. 

1,449 square feet, at 50 TS. per 100, 
equal to 724 rs. 8 a. ; labour, 274 rs. 

2,030 eqnare fcet, at 5 rs. per 100, 
equal to 101 rs. 8 a. ; labonr, 
24 rs. 8 a. 
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(Signed) C. W. HUTCHINSON, Lieutenant, (Signed) C. TROUP, Major, President. 
Executive Engineer, (Signed) C. BOULTON, Captain, 

6th Division, Cfange~ Canal. (Signed) NASIR ALLY, 
(Signed) T. A s a s u m r ~ ,  Brigadier, ( S e d )  C. WARDE, Lieut., Members. 

Commanding the Station. (Slgned) R. WROUGHTON, fiezit., 

Attending the Committee-- 
(Signed) J. ELIOT, Lieutenant, Temporary Assistant, Ganges Canal. 
(Signed) GEO. SIM, Lieutenant, Oficialing Executive Engineer, 7th Division Public Works. 

- - 

Remarkg by the Committee. 

382 square feet, at 6 rs. per 100, 
equal to 22 rs. 14 a. ; 234 cubic 
feet kutcha pukka masonry, at 
4 rs. 8 a. per 100, 1Ors. 8a. ;  and 1 
gateway, 15 rs.; labour, 13 re. 

Wall and grass shed, 5 rs. 

Value, equal to 5rs. ; labour, 1 r. 

Value, equal to 200rs.; labour, 60 rs. 
House close to Gyanchund's, and 
was first included in the valuation, 
5,000 rs., agreed on for that house ; 
but as it is a separate property, 
20093. have been decided to be 
given to Byjnauth, and only 4,800~8. 
to Gyanchund. 

Name8 of and Valuation by 
Owners. 

39. Seetulpersaud and Ub- 
doolkurreen. 

(Valuation, .) 

40. Jurakhun ... . 
(Valuation, 500 rs.) 

41. Kurreembuksh ... 
42. Byjnauth ... ... 

1 

Description 

2 rooms; avemge 15' by 84'; 1 of tile, and 
1 of pass  roof; walls of mud, 5 feet high, 
m d  a grass shed, 17' by l O i ' ,  in bad order; 
part of wall at the gate, about 124' by 7', 
and the foundations of that wall, of kutcha 
pukka masonry. 

1 wall of mud, 31 feet long, about 6 feet high, 
in bad order. 

1 tile shed, 10' by 104'; on one aide one 
mud wall, and on the other of posta. 

1 tile shed, and 1 room, with kutcha pukka 
walls, 20' by 103'. 

I 
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A P P E N D I X  

GANGES CANAL WORKS.-NORTHERN DIVISION; by CAPTAIN A. G. GOODWYN, 
Executive Engineer. 

O N  B L O C K - S I N K I N G .  

THE object of this paper, and of the tabular statement which accompanies it, is, the discovery of the law 
which regulates the expense of block-sinking for foundations, as far as the operations in the bed of the 
Solani teach. 

2. T h e  statement embraces a period of two years and four months, or from 1st April, 1848, to 31st July, 
1850, and shows the result of block-sinking operations since my connection with the Northern Division 
Ganges Canal, as far as relates to the aqueduct proper, with the exception of sinking sixteen wk11s for the 
support of the steps a t  the f l ' d s  of the abutments of that work. 

3. T o  render this statement complete, however, similar detail is required regarding the under-sinking 
of the blocks for the support of the curved revetments connecting the work in the bed of the river \vith that 
on the banks; and, as these blocks are  of uniform size and shape, and both are such as are likely to be more 
generally adopted in this country than those of many of the very large blocks supporting the heavy weight 
of the piers and abutments of the Solani Aqueduct, i t  is much to be desired that a similar record should, here- 
after, include them. 

4. Again, this ehtement should embrace the whole of the block-sinking operations in the bed 
of the Solani; but  in it I have not noticed the labours of m y  predecessor, Lieutenant H. Yule, of 
Engineers, on account of the ~nontllly progress reports of block-sinking, prior to my receiving charge, 
showing merely the depth of sinking remaining to be executed for each block. I t  is true that materials 
exist for supplying every information that can be desired on this point, Lieutenant Yule's recortls being 
most complete and lucid; but  as the depths to which blocks were sunk varied greatly, and morcovcr thc 
einking of the samc blocks was not continnous, the labour of compiling from these records a list which 
should show each month the progress on each block, with the mean depth at  which that progress took 
place, involvcs the formation of an entirely new set of progress reports, and is a work greater than I nm at 
present eqnal to. 

5. One great difficulty in framing this statement has been to arrive a t  the true mean depths at wlticll 
sinking was performed. This  difficulty has brset me at  the outset, and has not been overcome. As an 
exern~~lification of it, suppose, on the first of a morlth, a block was down 14 feet, and on the last clny of tllc 
month 20 feet, and that t l ~ c  cost of sinking during the n~orlth wns 132 rs. Now, in this case, thc rate per 
running foot would be 22 rs., tlic progress being 6 fcct; also the mean depth a t  which  inking was performed 
was 17 feet. In  making my calculations I have used data similarly obtained. But  it  must not be supl)oscd 











WEIGHTING FRAME S 
to fafitc.iliiate 

SOLANI AQUEDUCT BLOCKSINKING. 

Sralc for Fig. ? - (h~r Foot to au htch. 
h" ,2  2 5 

P'q- Y - ,  . . .. - . - . - . - - .. -- . -- - - -- -. - - - - 





APPENDIX 0.1 TIIE GANGES CANAL. 269 

that the cost of sinking the block from 14 to 17 feet mas the same as that from 17 to 20 feet, or that, con- 
sequently, as far as the valuation of work goes, 17 feet is the correct mean. 

6. In  reality, the expense of sinking varies more nearly as the cubic contents of tlie crater caused by 
that operation, added to a cerhin amount of excnvation from beneath the crater, or as the cubic contents of 
a  ort ti on of the block taken solid of the depth sunk, added to some multiple of the cube of that depth sunk, 
than in any other proportion I am aware of. But  what this multiple of the cube of the depth is, can only be 
ascertained by considering each particular block. 

7. F o r  furtller exemplification, suppose progress as above stated to have occurred on a detached Llock 
20 feet square, the soil to be moved being equal to the content of a crater whose sides run up from the foot 
of the block everywhere a t  an angle of 45O. 

The cubic content of such a crater would be- 

arcs included in 

hnse of Llocli. 

And the works execntcd on cach foot of sinking between 14 and 20 fect would be as follows :- 
AIOllU1.US 

c F ns. A. P. 

15th foot 1 x 400 + 33 (15'-14') = 2,503j costing 16 9 5 
10th ,, 1 x 400+ 34 (16'-15') = 2,8034 ,, 18 9 3 
17th ,, 1 x 400+ 3 t  (17'-16') = 3,123f ,, 20 11 2 
18th ,, 1 x 400+ 35 (18'-lTJ) = 3,4033 ,, 22 15 2 
19th ,, 1 x 400+ 34 (19L1Y1) = 3,8233 ,, 25 5 4 
20th ,, I x 400+ 3+ (201-197) = 4,2033 ,, 27 13 8 

. - - . . - - - 

By addition, 6 x 400+ 34 (201-145) =19,920 - ,, 132 0 0 - - 

The numbcr of cubic fect of the modulus, or supposed quantity of soil displaced, due to each foot of 
sinking bcing known, the cost of cach foot is calculnted, on that ~iurnber, by simple proportion ; the total 
nnmbcr of cubic feet of t l ~ c  modnlus bcing fonnd by the ex1)ression; 6 x 400 + 34 (20'-143) to be 
19,920, and the total expense being known to be Company's rupees 132. 

8. Now, from this it  appears that the mean depth, as far as expense is concerned, is 174 feet nearly, 
instead of 17 fcct, and that thc lowcr 24 feet cost as ii~uch as the upper 3+ feet, on the whole monthly pro- 
gress of the I~lork in question. 

9. By somc such calculation greater accuracy in thc statement of mean depths might undoubtedly have 
bccn obtained, but thc work mo~lld hare run out to a length that, with the limited time and means at  my 
disposal, I c o ~ l d  not pretend to follow. 

10. Thc. al~ovc es~ni1)le is wholly snpl,osititious, and must not be taken as a guide for rates. 

11. In t l ~ c  casc of heavy l~locks, i. r.  t l ~ o ~ c  of lst, 2nd, and 3rd clnsscs, and of the cutwater blocks of 
the 4th claw, the soil llas hren found at the s i d c ~  of the cratcrs a t  a somewhat steeper slope than in that of 
tllc lo11g certain blocks of thc 4th c-1:~~s ; or rather, I l)c,lit~\-~, to spvalr more correctly, in the case of the latter 
thc santl rmls down the sitl(3s of thc craters in n so~ne\vl~at less stcep slope than in the raw of the former. 
o\ving, as I supl)osc, to  the ~ r c a t r r  rapidit)- with whic~li the heavy blocks sink. What  I niean to say is, that. 
ill the cnsr of ~ I I P  large I)locks, the qand has not time to tnlre the same angle of repose as with thc small 
onee, and consequently thc appnrcnt dis t~~rbance in tlie vicinity is less. 
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12. The section of these craters of course varies with the proportions of clay and sand in the soil, but 
the following may be taken as average sections : 

lst, 2nd, and 3rd Classes, and 4th Class Cutwate~. Blocks. 

Section. 

L I N E  

W A T E R  LEVEL 
\ 

\_j 

4th Class Curtain  block^. 

Section. 
L l N E  

WATER L E V E L  
18' 

The sectional areas of these craters ~ o s s i b l ~  vary from 220 to 280 square feet, but neither of these 
~ m o m t s  adequately represents the true quantity of soil removed in block-sinking ; this true quantity, when 
the circumferences of blocks are the same, varying inversely in some proportion of the weight to the base of 
the block, although the discovery of what that proportion is, exactly, is still a desideratum. 

13. Any one who has watched the bubbling up of springs, throwing up as they do, when first opened, 
large quantities of the soil through which they pass, will, I think, agree, that, in estimating the craters as 
running from the feet of the blocks upwards at an angle of 4s0, too great an allowance would not be made 
for the quantity of soil to be removed. My calculations, as far as they go, prove this ; and unless even 
greater value is aasigned to weight of blocks, in to their bases, than I am disposed to allow, the 
conclusion appears quite sound that, in calculating the soil removed thus, the results are under, rather than 
over 8tated. As far as I can diecover, no advantage results from the consideration of the above sections a 
h o r n  in diagram. I give them merely to show that they do not, as might bo suppoaed, afford from mere 
impection data for estimating the quantity of wil removed. It must be remembered, also, that all that is 
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necessary is to fix a modulus which will afford results relatively correct; their being absoh~tcl~ so or not, is not 
a matter of any practical importance. 

14. Having premised thus much, a set of formula will follow, by  the application of which to tlie several 
months' progress and expenditure, the value of the above-stated conclusions may be tested. I t  is, in fact, 
supposed that the quantity of soil removed is the same as would be excavated could the blocks be " laid in " 
dry, in a soil that mould stand a t  an angle of 45'. 

The expressions obtained are  not the simplest possible algebraically, but are ~uc l i ,  as, with tlie aitl of 
good tables of squares and cubes, will, i t  is believed, give results with the least possible labour. 

Let 1 be the length in any line of blocks, ae a pier, taken up by one block. 
b ,, breadth of the block. 
d ,, depth sunk. 
s ,, space or interval between blocks. 
n ,, number of blocks. 

Thus- 
For any number of 

blocks, ofuniform breadth n  ( l + s )  bd+ ( I + s )  h or 
and length in a continu- 
ous line, other than the n (I + S )  (bd + fl) 

................... end ones 

For end blocks of uni- N ( 1 + ; )  U +  ( 1 + 1 )  2 6 +  ! # + ? a  2 s or 
form length and breadth, 
terminating such con- 
tinuous lines b 2 ............. n ( r + ; ) ( b d + h )  + i d + l @  

4 
1bd + 18 + b(P + 3 f l  or 

For any single de- 
tached block ............. 4 

lbd + (1 + b )  cF + f l  

When the lengths .md 
breadths of blocks in a 
continuous pier are all 
uniform, then for the 
whole pier, including 

............... end blocks 

Hence, when calculating cost of work a t  any intermediate stage of progrea, if 
d represent the greater depth arrived at, 
d 
I 1, 

lcss ,, 9 ,  

Then- 
For any numbcr of 

hlocks of an uniform 
breadth and length, in a the formula is, s (1 + s) bd + d' - ( b f  + hip) 
continuous line, other 
than the end ones ...... 

For cnd blocks of uni- b  2 
form length and bre:~dth ,, n { ( l + ; ) b d + h - ( b d + b # ) + i @ + l f i - ( ~ ( ~ ~ + Y @ ) I  1 1  1 3 1  
terminating such line ... 

For any single de- } , --.-- 4 
tached hlock ............. h 1, 

( d  - d) lb + (1 + b) ( d  + f) + 3 (# - F) 
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When the Imgtlis and 
breadths of blocks in a 
continuous line are all 
uniform, then for the 
whole pier, including the 
end blocks ..... .... ...... 1 the formula is, 1 

15. I t  now remains to examine how far this agrees with practice. Certain months have been taken as 
a test, quite a t  random, and the rates have been struck on the modulus thus obtained. In  the comparison 
the cost of inerely the labour of undersinking has been taken into consideration, as it  is obvious that, when 
the total expenditure is not proportionate to the mere cost of labour of undersinking, the causes are foreigll 
to the matter a t  present nnder conside~.;ttion, which is llow far this theoly is supported by the results obtained 
from dl blocks large or small, and whether it deals satisfactorily with the admitted difference of cost of 
sinking blocks of varied sliape a t  varying depths. 

16. May, 1848, is the first inonth examined. It may be proper to state that the calculations have in 
all cases been made with the utmost care (they are not inserted on account of their length), and that where 
great differences existed in the mean depths a t  which sinking was performed, the true quantity of work done 
has been estimated, as nearly as possible, by  dividing the work into snlall portions, in which the variation in 
depth \\.as less marked. B y  the aggregation of the results, obtained from these small portions, totals have 
been found, on which the rates have been struck. These rates are as follow :- 

1st claw 11 -93 annns per 100 c. f. of the modulus. 

May, 1848 2nd ,, 7.90 ,, 7 1  71 

3rd ,, 11.80 ,, , I  I )  

4th ,, 9.78 ,, ~t 9 1  

Tlie variation in rate here noticed is considerable, and it now remains to ascertain what cluses exist 
affecting the rate in some classes more than in others. 

Firstly :- 
3,187 

1st class blocks, - 
6,733 

or 0.473 of the whole number of workmen were employed at night. 

This  varying proportion of men, employed by night on each class of blocks, may be a reason of difference 
of rate. Lieutenant G. Price, the officer in immediate executive charge of this work, is of opinion that work 
by night is a saving merely of time, and thinks with me that if possible i t  should not be resorted to, as being 
more expensive than work by day only. T h e  difference is not material, however, and I do not assign to 
this first cause the variation in rate which I seek to explain.* 

These remarks were made merely with reference to defective supervision, and interrnptions attendant on work performed at 
n ight ;  b l ~ t ,  snbsequent to writing them, Lieutenant E. Walker, of the Engineers, drew my attention to the fact of mucll greater 
progrera being made in sinking a well of his when workmen were employed a t  considernble intervals than when the work was cnrried 
on uninterruptedly. This was cormboreled in the ca-c of n well sunk in my own compound. The experiment wns then extended to 
nix blocks in the Dhunoori revetment foundations, which were worked a t  every other day only. The record of the result there Was, 
however, moet unfortunately vitiated by circumstnnces which need not be detailed ; still every r e m n  exists for believing that the 
result was the same as  in the two forn~er  cases. Paradoxical ns advocacy of intermitted block-sinking ma appear, I strongly recommend 
its trio!. Any one who has examined old kutcha wells and has observed in whnt way the bottoms, on(', of the cylinders fall in, will 
we how intermitted sinking may be recommended by argument as  well as by fact. Whether, however, the beneflts that mipllt aCcr1le 
from sink.ing, thus performed, would not be counterbalanced by the extra expense of e i t l~er  moving the block-sinking appnr~lue, 
nr of maklng up a double set, im a point that must depend on other circumstances; not the leest important of which may be variety of 
soil to tw w o r h d  through.-A. 0. 0. 
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Secondly :- 
The  effective surplus weight in proportion to the bases of the blocks in their average state of 

immersion, was :- 

1st class, 572 Ibs. to 1 square foot of area included in circumference of base of block. 
2nd ,, 507 ,, 7, 7 I 7 )  9 ,  

3rd ,, 642 ,, 11 7 9  9 1  9 7  

4th ,, 552 ,, ,, ,, P , ~1 

That  the varying proportion of weight to the area of the base has a very material effect on the cost of 
sinking is beyond dispute, but unfortunately no data exist by which the ratio of velocity of sinking to weight 
can be accurately determined. 

Tltirdly :- 
And this consideration appears the most important of all in the present instance, the height, from whence 

the jham had to be worked, must be looked to. I n  the case of the 1st and 3rd class blocks, the masonry 
being 20 feet high, i t  mattered nothing at  what average depth sinking had to be performed, as far as the 
labour of bringing up any given quantity of earth was concerned. Directly the block was built up from its 
first height of 12 feet, to its final height of 20 feet, every jham load was raised that height, and the jham- 
worker had to handle a staff 8 feet longer than before. The time required to work a jham, at  the bottom of 
a block built up to a height of 20 feet, i s  about one-fourth more t h a n k h e n  that block was only 12 feet high. 
Moreover the jham cannot be forced into the ground so deep as before; and, as the depth of water increases 
more and more of the contents of the jham b e  washed out during its passage upwards ; so that the total 
labour of sinking when the block is 20 feet high, is to the same work when the block is only 12  feet high, as 
3 to 2 nearly; or, to speak more correctly, the labour of bringing up  any given .quantity of soil under tliese 
two differing conditions is in this proportion, for it must not be forgotten, that, owing to difference of weight, 
the progress, as before stated, will be greater on any high block, for the same quantity of excavation, than on 
a low one of the same length and breadth. Now, in the case of the 2nd class blocks, z, or 0.391, of the work 
was performed a t  a height of 12 feet, and, in the 4th class block-sinking, 2, or 0.14, was done under the 
same circumstances. If, then, correction, fairly due on account of different heights, be applied, giving the 
workmen credit, as it  were, for their work valued at  the 12-feet standard, the comparative rates on the 
modulus would be :- 

1st class blocks, 7 . 9 5  annas per 100 c. f. 
2nd ,, 6'30 ,, t 9 

3rd ,, 7 . 9 0  ,, 11 

4th ,, 6 . 9 6  , ,  ,P 

It would be easy to show, that, by more accurate calculation of the variation caused by lieiglit of blocks, 
just a t  the point where the mean depth at  whicli sinking was performed begins to exceed 12 feet, and where 
tlie depth of water has not yet materially increascd, consequently where the contents of tlie jham are not 
materially lessencd in their upward passage, these rates would approach each other still more nearly. 

17. The  next period taken was t.hat of 

2nd class blocks, 7 .97  per 100 c. f. on modulus. 
May1 1849' { 4th ,, (no curtain blocks) 8 . 2 3  per 100 c. f. on inodul~ta. 

5 103 
2nd class, ;- = 0 - 434 of the workmen mere employed at night. 

11,761 

The effective surplus weight in proportion to the bases of the blocks, in their average state of iinmer- 
sion, was- 

2nd claw, 615 Ibs. to 1 square foot of aren included in circumference of base of block. 
4th ,, 634 ,, 7 ,  y y 1 9  I ,  

VOL. 111. N i'i 
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18. These rates agree very nearly with each other; but to render the comparison quite fair, a correc- 
tion, as before, has to be applied, although owing t~ a different cause ; after which they may be placed beside 
those of May, 1848. 

19. On 1st December, 1848, the number of men to each jham was reduced by Lieutenant Price from 
4 to 3, and on 1st November of the same year the pay of beldars was lowered, by order of the Director of 

the Works, from 4 rupees to 3-8 per mensem. 
The mistri elllployed superintending the block-sinking asserts that three men work a jham quite as well 

as four; yet this is neither Lieutenant Price's opinion nor my own, although we agree that they perform 
n e a ~ l y  as much work as four. I have very little doubt that the mistri was influenced in his report by a 
desire to make it as agreeable as ~ossible. Now- 

The pay of a squad consisting of 1 tindal a t  6 rupees per mensem and of 30 beldars at 
4 rupees per mensem, was, before 1st November, 1848 . . . . . . . . . . . Co.'s rupees I26 

Do. do. when the beldars' pay was reduced to 3-8 per mensem, after 1st November, 
1848 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,, ,, 111 

15 5 It appears that a saving of :=- was made, on labour, by the Director's reduction, and nearly 
126 43 

5 
of 4th by Lieutenant Price's reduction; the totd saving being -+!=63=oa366. 

43 4 172 

20. Therefore the same work which was done before 1st December, 1848, for one rupee, was done 
afterwards for # of a rupee. 

Consequently the work which in May, 1849, cost 7.97 annas, would, in RIay, 1848, have cost 
12.57 annas. 

21. A reduction on account of the 12-feet standard to which the work for May, 1848, was 
reduced, or- 

' x !? x 12-57 =2.90 annas, must be applied to 2nd class blocks, and the proper reduction to the 4th 
3 778 

class blocks also, leaving the results for- 
2nd class blocks 9.67 per 100 cubic feet on modulus. 
4th class do. 9.74 do. do. 

22. if, instead of taking the mistri's statement of saving of one-fourth, by the reduction of windlass 
men from 4 to 3, it were taken at one-fifth, which is probably nearer the truth, the corrected rate on 2nd 
class sinking would be 8.77 and that on 4th class sinking nearly the same, affording a very close approxima- 
tion to the reduced rates of May, 1848. As it is, however, the agreement is quite as near as could 
reasonably be expected, and is nearer than I had anticipated when I comrnenced the investigation. 

23. May, 1850, has next been taken. 
4th class 10.8 annas per 100 cubic feet on moclulus. 
++@ = 0.455 of the whole number of workmen were employed at night. 
The weight on the area included in the circumferences of the bases of the blocks is 505 lbs. per square 

foot, in the average state of imrnersi~n. 
This work would, in May, 1848, have cost 17.04 annas per 100 cubic feet of modulus, and applyillg 

correction o f )  of ;I,: of 17.04, to effect a reduction to the 12-feet standard of comparison, the rate becomes 
11.53 per 100 cubic feet of the modulus. 

24. For June, 1850. 
4th class blocks : 11.98 annas per 100 cubic feet of modulus. 
,%'& = 0.472 of the whole number of workmen were employed at night. 
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I n  the average state of immersion of the blocks, the weight on the area included in the cicumferencee 
of their bases was 613 lbs. to the square foot. 

Applying corrections necessary, as before described, the rate becomes- * x 11.91, less one-third of this amount (as all the blocks on which sinking mas performed this 
month were at  their full height), or 12.6 annas per 100 cubic feet on modulus. 

25. F o r  July, 1850. 
4th class blocks : 13.62 annas per 100 cubic feet of modulus. 
No work was done a t  night. 
I n  the average state of im~nersion of the blocks, the weight on the area illcluded in the circumferences 

of their bases was 351 lbs. only per square foot. This small proportional weight is due partly to a rise in 
the water level, this month. 

Applying the corrections necessary, the rate becomes- 
$ of % of 13.62 = 14.33 annas per 100 cubic feet of modulus. 

26. The  last three rates are for light curtain blocks with splayed bases. They agree well with each 
other, and appear to point to an error in the formuls in calculating the section of soil removed, in the case 
of a line of blocks, a t  bd+dg, representing a slope of 450 for the craters. I t  is very desirable that the 
expression bd+3dP, representing a slope of rather more than 33O, should be tried; perhaps the results thus 
obtained would be found to agree better with each other than those obtained from the formuls I have made 
use of. 

27. I t  appears that, on the Solani works- 
0.135 of a tindal's day's work, or &,? of his month's work, with 4-054 of a beldar's day's work, or $, of 

his montll's work, is equal to the execution of 100 cubic feet of the modulus, including leave on Sundays ; 
but when the proportion of effective weight to the bases of the blocks may be less than that which obtained 
in the case of the Solani works, the rate on the lnodulus must be increased ill estimating the cost of labour 
on future works. 

28. What  has becn stated above refers only to the 2abol~r of undersinking. It is necessary now, 
ho~vever, to see what the total charge on the modulus, including the cost of removing sand from the tops of 
blocks, of providing tools, and of defrayng sundry trifling contingent expenses, attendant on the work, has 
been. 

(1st class. 23.220 annas aer 100 c. f. of the modulus.~ 
2nd ,, 17"00 1 ,  11 

3rd ,, 21.390 ,, 7. :: 1 This variation in rates is 
4th ,, 20.010 ,, 11 , l  owing, in great measure, to ,, 17.800 ,, 

May7 184D' { i:i , 17.590 ,, 
~1 t.he variable distances to 
17 1 which soil was transported. 

RIay,1850. 4th ,, 38.350 ,, I t 

June, 1850. ,, ,, 25.850 ,, 1 9  7 1  

July, 1850. ,, ,, 30.512 ,, 1 t 9 )  

29. Calculating for a large new work I should say that a rate, on the modulus, of 20 anuas per 100 
cubic feet would cover all expenses, out of whicll the expense of mere labour of undersinking would not 
excced 9 annas per 100 cubic feet; thc remainder of the charge bcing for material, such as rope, oil for 
torches, &c.; cost of removing sand from blocks; percentage for tools, and sundries. A great saving 
might be effected on the rate of 20 annas per 100 cubic feet, by the employment of chain instead of 
moongo rope. I believe the use of coir rope, even at  Roorkee, would have been cheaper than that of 
moonge. 

30. On each block,betwcen every two wells, and on the shore side of that block, an earth trough 
is placcd. When operations were first commenced, prior to the earliest date over which this record 

N N 2  



THE GANGES C A N A L .  

extends, ten men mere told off daily to the service of this trough, whose duty it was to see that no accumu- 
lation of sand took place. . This number mas soon reduced to seven. On 1st December, 1848, when the 
reduction of men 011 each windlass from four to three took place, the number on each trough was reduced 
to six, and about four months later to five. The latest distribution for a four-well block is as follows :- 

Four windlasses, at three men each . . . . . . . . . . . . . . 12 
Two earth troughs, at five men each . . . . . . . . . . . . 10 

Total . . 22 

This is the smallest number of men that can work a four-well block with advantage, according to our latest 
experience. 

31. Very much still remains to be done in determining accurately the relative cost of our block-sinking 
operations in the bed of the Solani ; and I look on this paper merely as one step towards that end, involving 
as it does a satisfactory explication of the laws which regulate the expense of block-sinking. I hare found 
difficulties in valuing the work start up at every step, in the shape of varying circumstances under which, 
a t  different periods, sinking was performed, and, until the true value of these disturbing causes is ascer- 
tained, absolutely accurate expressions cannot be entered in the formulz of calculation. Again, until the 
forlnulze are accurately settled, the effects of disturbing causes cannot be properly measured, and thus these 
two facts cause the question to vibrate like a balance, and each tends, by degrees, to bring the other to a 
8tat.e of rest,. 

32. From what has been put forth, it  appens that when it is possible to avoid resorting to blocks mith 
splayed bases, thcy should never be used, at any rate, if the soil through which sinking has to be performed 
is sandy. The success of such splayed blocks as regards economy, in a clayey soil, is still doubtful ; though 
I think the balance of probability is against their succeeding as well as perpendicular-sided blocks even 
here. I do not, of course, allude to a case where a broad base is an especial desideratum. I merely say 
that the minimum width of a block at top being fixed, if that width admits of a perpendicalar-sided block 
being sunk, and if the same width for the base is reckoned sufficient to ensure the stability of the super- 
structure, a perpendicular-sicled block, as susceptible of being sunk far cheaper than a sloping one, is to be 
preferred; the difference of cost being calculable by the formula: given above. But a block, 6 feet wide at 
top, with sloping sides, may undoubtedly be sunk where a perpendicular-sided block of the same width at 
top will not go down at all ; generally owing to its falling over on one side, from unskilful working. How- 
ever, a line of blocks 84 feet wide, with sides, will be built at the same cost, and sunk 
cheaper than another of the same length, 6 feet w ~ d e  at top and 11 feet wide at bottom. 111 the sloping 
block, the greater loss of weight, during ~ a r t i a l  immersion, has something to do with this result. 

Blocks might always be ad~antn~eously  designed in such a way that the weighting frames fixed on 
narrow ones shollld be applied with equal facility to wide ones. Three such frames as are used on the 
Solaui Aqueduct block-sinking will bear a weight of 25,000 lbs. mith safety; nor, with proper precautions, 
is there any danger in loading half this weight on one side of a block only. 

A. G. GOODWYN, Lieut., 
E.zecutive Engineer, h'orthe~n Division, Gangea Canal. 

Roorkae, 26th .4 ?/gust, 1851. 
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REPORT showing the PRO~RESS made, monthly, in sinking each FOUNDATION BLOCK of the SOLANI AQUEDUCT 
PROPER, from 1st APRIL, 1848, to 31st JULY, 1850. 

Roorkee, 26th August, 1851. 

Aritllmeticnl 
&lean ~ e ~ t h j  

at whlcl~ 
N ~ ~ -  ~ ~ ~ t h  mean Dwth Sinking wos' 

Class Date. ber of sunk during S$~L";'";~ Product. 
Block. Month. performed on 

each Dlock. on nllole 
Class.. 

Arithmrtieal Nenn D e ~ t l l ~  
>lean Deprlr at wliich 

nt wllich Slnhlng was 
Sinking nus pcriormed 
pcrforrned on nlruck on 
esell Block. wl~ole Cloan. 

Nurn. 
1)er of 
Block 

Depth 
sunk during 

Montl~. 

April, 
1848. 

- 

May, 23 
1848. 261 

262 
263 
264 
265 
266 
267 
268 
269 
270 

Aug. 
1848 

June, 15 
1848. 16 

17 
18 
19 
20 
2 1 
2 2 

261 
262 
263 
264 
265 
266 
267 
268 
2G9 

Sept., 14 
1848. 17 

18 
19 
20 
21 
22 
23 

Oct', 14 
1848. 

2.27 20.720 47.054 20.720 

by the sum of the depths sunk, exhibited in the fourtl~ column, Obtained by dividing t l~c  Bum of the products, in the aixth column, 
thua, zT = 7.12 
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Clam. 
Num- 
ber of 
Block. 

Date. 

--- 

Depth 
aunk during 

Month. 

954.782 8.950 

2nd. 

Arithmeticnl 

xrwE[m 
sinking wns 
performed on 
euch Block. 

9.08 
8.83 
8.83 
8.92 
8.57 
2.00 
2.83 
2.08 
1 - 6 3  

20)lOl a08 - 
5.05 

May, 
1848. 

June, 
1848. 

I 
1 

1 
1 

Product. 

153.997 
150.861 
150.861 
151.997 
147.532 
42.160 
58,482 
43.763 
34.662 

1,815.217 

61.092 
49,500 

. . . . 

. . 

. . 

. . 

. . 

. . 

. . 
23.026 
20.525 
18.936 
10.547 
11.659 
26.065 
59.568 

274,918 

36.608 
95.590 

132.198 

44.491 
6.728 

61.272 
61.272 
61.272 
40.500 
36.125 
36.125 
36.125 
11.281 

395.191 

16.960 
17,085 
17.085 
17,040 
17.215 
21.080 
20.665 
21.040 
21.265 

June, 

17.950 

18.300 

18.960 

5.27 

I 

30 
31 

103 
104 
105 
106 
107 
108 
109 
110 
215 
216 
217 
218 
219 
220 
221 
222 
279 
280 
292 
293 

-- 
103 
104 
105 
106 
107 
108 
109 
110 
215 
216 
217 

JIean Depth 
at whlch 

S ~ ~ ~ ~ m ~ ?  
struck on 

whole Clacs. 

218 

Depth 
sunk during 

Month. 

3.89 15.705 
3.30 1 l5;OOO 
. . 
. . 

I . . . . 
.. I . .  
. .  , . .  

. . 
1: . .  
. . 

1 - 0 8  211320 

product. 

Arltlunoncnl 
xcm Depth 

s&$,!& 
performed on 
each Block. 

1.86 
2.07 
1.00 
2.11 
0'17 
1.61 
1.30 
0.95 
1.05 
0.88 

14.00 
12.67 
1 3 - 9 2  
12.42 
12.67 
12.67 
12.58 
12.93 
7.87 
7.04 
7 -79  
8.24 

22)147-83 

6.72 

1 - 6 3  
2.03 
6-82 
2.43 
2.37 
3.83 
3.32 
1.78 
7.50 
8 - 8 3  
7.58 

0.96 
0.60 
0.49 
0.54 
1 - 2 4  
2.92 

9)15.02 
- 

1.67 

2.07 
4.90 

'Claas. 

Mesn Depth 
s t  which 

Sinung w n ~  
Petlormed 
a h &  on 

whole Clw. 

1848., 219 
220 / 221 
222 

21.380 
21.560 
21.525 
21.590 
21.020 
20.400 

17.685 
19.100 

/ 

July, 
1848. 

hug., 
1848. 

Sept., 
1848. 

12.830 
12.315 
18.450 
18.775 
13.995 
18.010 
18.260 
17.025 
16.555 
16.720 
7.000 
6.335 
6.960 
6.210 
6.335 
6.335 
6.290 
6.465 

16.145 
15.730 
16.105 
16.330 

Date. 

279 
280 
292 
293 

30 
31 
87 
88 
89 
90 
9 1 
92 
93 
94 

103 
105 
106 
107 
108 
109 
110 

30 
31 

30 
31 
87 
86 
89 
90 
91 
9 2 
93 
94 

3.48 

Num- 
ber of 
Block. 

I 19.865 36.353 
20.795 42.214 
17.490 119.283 
20.045 48.709 
20.095 47.625 
19.410 74.146 
18.740 62.217 
18.050 32.129 
17.750 133.12.5 
17.085 150.860 
17.710 134.242 

23.864 
25.492 
18.450 
39.615 

2.379 
29.536 
23.738 
16.174 
17.383 
14.714 
98.000 
80.264 
96.883 
77.128 
80.264 
80.264 
79.128 
83.592 

127.261 
110.739 
125.458 
134.559 

1,384.885 2-14  
0.31 

11.07 
11.07 
11.07 
9.00 
8.50 
8 - 5 0  
8.50 
4.75 

10)i4.91 

7.49 

9.360 20.790 
21.705 

5.535 
5.535 
5.535 
4.500 
4.250 
4.250 
4-250 
2.376 
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Class. 

2nd. 

Date. 

Oct., 
1848 

Nov., 
1848 

Dec., 
1848 

Jan., 
1849 

Feb., 
1849 

Depth 
sunk during 

Month, 

2-07 
2.57 
2.57 
2.57 
6.32 - 

5)16.10 

3.22 

3.53 
2.03 
2.28 
1 - 4 5  - 

4)9.29 - 
2.32 

4.02 
5.65 
5.02 
5.35 
6.05 
4.88 - 

6)30.97 - 
5.16 

1.22 
1.57 
1.95 
1.89 
2.35 
2.52 
5.98 
4.98 - 

8)22.46 - 
2.81 

0.48 
0.56 
0.13 
1.25 
2.42 
4.27 
9.18 
9.93 
9.18 
9.85 

10.60 
10.60 
10.76 
9.76 - 

14)88.97 

6.35 

Num- 
her of 
Block. 

90 
91 
92 
93 
94 

87 
88 
89 
90 

87 
88 
89 
90 
91 
92 

87 
88 
89 
90 
9 1 
92 
93 
94 

-- 
87 
90 
91 
92 
93 
94 

199 
200 
201 
202 
203 
204 
205 
206 

Aritbrnetlcnl 
Me" Depth 

at whlch 
shking 

performed on 
each Block. 

10.035 
9.785 
9.785 
9.785 
7.910 

12.835 
12.085 
12.210 
11.795 

16.610 
15.925 
15.860 
15.195 
14.095 
13.510 

19.230 
19.535 
19.345 
18.815 
18.295 
17.210 
14.060 
13.560 

20.080 
20.040 
19.575 
19.145 
18.260 
18.185 
4.590 
4.965 
4.690 
4.925 
5.300 
5.300 
5.380 
4.880 

Product. 

20.772 
26.947 
26.947 
26.947 
49.991 

151.604 

45.307 
24.532 
27.839 
17.103 

114.781 

66.772 
89.976 
79.617 
81.293 
85.275 
65.929 

468.862 

23.461 
30.670 
37.723 
35.560 
42.993 
43.370 
84.079 
67.529 

365.385 

9.638 
11.222 
2.240 

23.331 
44.189 
77.650 
42.136 
49.302 
42.136 
48.511 
56.180 
56.180 
57.889 
47.629 

56-3 

Clase. 

2nd. 

sunk during 
Month. 

0.62 
0.50 
0.33 

11-43 
12.59 
11.18 
12-59 
12.59 
12.59 
12.57 
12.57 
2.92 
2.34 
3-17 
2.46 
1.75 
1.79 
1.63 
2.56 

19)118.18 

6-22 

1.65 
1.36 
1.61 
7.37 
5.95 
5.77 
6.75 
8.04 
6.50 
7.04 
6.21 

14-03 
14.03 
14.03 
14.03 
14.03 
14.03 
14.03 
14.03 

13)170.4!) 

8.!)7 

1.73 
8.47 
8.67 
8.47 
8.67 
6-67 
7.57 
8.26 
7-24 

Date. 

Mar., 
1849 

1849 

May, 
1849 

Mean Depth 
nt whlch 

was' 
pe,qomed 
atruck on 

whole Clan. 

9.420 

12.360 

15,140 

16.270 

6.330 

Mean Depth 
at wblch 

S ~ n k i ~ ~ g  wa8 
pe~.formed 
atruck on 

whole Claas 

7.090 

9,930 

Arlthmet~cnl 
JIe'n De~lth 

at  whlcb 
slnklny nn3 

perforlnedon 
enclh Uluck. 

19.910 
19.970 
19.635 
5.715 
6.295 
5.590 
6.295 
6.295 
6.295 
6.285 
6.285 

10.640 
11.700 
10,765 
11.080 
11.475 
11.495 
11.575 
11.040 

16.975 
12.110 
13.035 
15.785 
15.245 
15.235 
15.685 
16.370 
15.640 
15.910 
15.455 
7.015 
7.015 
7.015 
7.015 
7.015 
7.015 
7.015 
7.015 

19.665 
17.035 
16.915 
17.03.5 
16-92.5 
16.925 
16.375 
16.700 
16.190 

N ~ ~ -  
her of 
Block. 

91 
92 
93 

183 
184 
185 
186 
187 
188 
189 
190 
199 
200 
201 
202 
203 
204 
205 
206 

183 
185 
199 
200 
201 
202 
203 
204 
205 
206 
23 1 
233 
233 
234 
235 
236 
237 
238 

126 
183 
184 
185 
186 
187 
188 
189 
190 

I 

12.344 
9.985 
6.480 

65.322 
79.254 
62.496 
79.254 
79.254 
79.254 
79.002 
79.002 
31.069 
27.378 
34'125 
27.257 
20.081 
20.576 
18.867 
28.262 

838.262 

28.009 
16.470 
19.376 

116.335 
90.708 
87.906 

105.874 
131.615 
101.660 
112.006 
95.975 
98.420 
98.420 
98.420 
98.420 
98.420 
98.420 
98-420 
98.420 

1,693.294 

31.020 
144.286 
146.740 
144.286 
146.740 
146.740 
123.959 
137.942 
117.416 



Nun. 
Clsss. Date. berol 

Block 
I - 

2nd. i May, 199 
1849. 200 

201 
202 
203 
204 
205 
206 1 231 
232 

I 233 
234 

I 
I 

235 
I 236 

237 1 238 
! 247 
I 248 

249 
250 
251 
2.52 
253 

1 234 

June, 126 
1849. 188 

189 
190 
233 
247 
248 
249 
250 
251 
252 
253 

I 
254 

I 
I 

3 r d . '  ~ ~ r i l , l  25 
11848.1 27 

Depth 
gunk during 

Month. 

Arithrnetlcal 
blenn Depth 

at whah 
s~nking was 

performed ou 
ench Block. 

20.305 
20.680 
19.630 
20.100 
20.765 
20-015 
20.285 
19.850 
17.715 
17.715 
17.625 
17.715 
17.715 
17.715 
17.715 
17.715 
6.970 
7.055 
7.090 
7.195 
7.160 
7.120 
7.100 
6.845 

20.765 
20.710 
21.045 
20.535 
21.310 
17.605 
17.690 
17.525 
17.830 
17.795 
17.755 
17.735 
17.480 

5.700 
5.790 
5.265 
7.710 
7.835 
6.155 
7.250 
7.460 
6.155 

clsss. 

3rd. 

I 
I 
j 

I 

i 
4th. / 

I - 

THE 

product. 

33.909 
60.386 
59.283 
41.808 
15.574 
45,034 
34.687 
51.213 

130.560 
130.560 
126.724 
130.560 
130.560 
130.560 
130.560 
130.560 
97.162 
99.546 

100.536 
103.536 
102.531 
101,389 
100.820 
93.708 

3,322.690 

9.760 
22.781 

9.049 
29.776 

3.836 
129.045 
126.660 
125.670 
122.670 
123.675 
124.818 
125.400 
132.498 

1,085.638 

64.980 
67.048 
55.440 
69.390 
68.556 
75.152 
71.920 
7OS8i0 
75.152 

618.5on 

CANAL. 

Date. 

May, 
1848. 

June, 
1848. 

July, 
1848. 

Aug., 
1848 

April, 
1148. 

GANGES 

Jlenn Depth 
at which 

s i n k i " ~  "a9 
performed 
stroch on 

whole Claqs. 

13.00 

17.88 

6.50 

Num- 
ber of 
Block. 

25 
27 
29 

273 
275 
277 
287 
289 
291 

12 
273 
275 
277 
287 
291 

12 
25 
27 
29 

25 
27 
29 

9 
24 
2 6 
28 
70 

102 
11 1 
274 
276 
278 
286 
288 
290 

Depth 
eunk during 

Month. 

1.67 
1.75 
2.89 
7.70 
6.62 
2.62 
6.95 
9.87 
4.95 - 

9)45.02 

5.00 

0.12 
2.17 
3 -25  
7-25  
2.92 
4.98 - 

6)20.63 

3.44 

8 -92  
1 - 7 4  
6.06 
5.87 - 

4)22.59 

5 - 6 5  

7.05 
2-47 
2.57 

-- 

3)12'09 

4.03 

0.46 
10.41 
10.37 
9.58 
5.33 
3 - 6 2  
6.41 
3.84 
7.42 
8.75 
3.09 
6.50 
9.75 - 

13)85.53 

6.5i!), 

Arithmct~cnl 
Mean Depth 

si",&?,", 
performed ench Block. on 

12.235 
11.455 
11.975 
16.040 
15.520 
13.520 
15.685 
17.145 
14.695 

12.880 
20.995 
20,455 
18.455 
20.620 
19.620 

17.400 
13.940 
16.390 
16.355 

18.335 
20.625 
20'575 

21.630 
5.205 
5.185 
4.700 

14.085 
12.850 
11.625 
10.290 
8.500 
7.835 

11.415 
8.960 
7.335 

[APPENDIX O. 

Product. 

20.442 
20.046 
34.607 

123.508 
102.742 
35.422 

109-011 
169.221 
72.740 

687.739 

Mean Depth 
at which 

S p e ~ m ~ ~  
s h c h  on 

whole Clw, 

15.28 

1 
1.545 

45.559 
66.479 

133.799 
60.210 
96.530 - 

404.122 

155.208 
24.256 
99.323 
96.004 

374.791 

129.262 
50.944 
52.H78 

233.084 

!).9,in 
54.184 
53.768 
45.8H8 
75.0i3 
46.517 
74.516 
39.514 
63.070 
68.556 
35.272 
58.240 
71.516 -- 

696.064 

19.58 

16-59 

10'28 

- -- 

8.11 
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- 

June, 
1848. 

Class. 

July, / 11 
18.48.1 13 

2 1 
26 
2 H 
37 
38 
51 
52 
5 3 

VOL 111. 

Date. 

ArithnieHcnl 
Mean Depth 

ut whlch 
Sinking was 

perfonnerl on 
ench Block. 

11.850 
11.855 
11.305 
18.540 
14.940 
14.980 
7.125 
7.460 

14.980 
12.645 
12.3'35 
15.895 
15.145 

' Product. 
Num- 
ber of 
Block. 

Depth 
sunk during 

Month. 

31enn Depth 
at  whsh 

S ~ n k ~ n c  wan 
performed 
at~urk on 

whole Clans 
- 

11.36 

18.04 

11-69 

Class. 

4th. 

Date. 

--- 

Aug.' 
1848 

Sept., 
1648. 

Num- 
ber of 
Block. 

24 
26 
28 
37 
38 
5 1 
5 2 
5 3 
54 
67 
68 
69 
83 
84 
85 
99 

100 

24 
37 
38 
49 
5 1 
52 
53 
54 
64 
G5 
66 
67 
80 
8 1 
82 
83 
86 
9 -5 
96 
97 
98 
99 

102 

lL2 113 
114 
130 

Depth 
eunk during 

Month. 

2-91 
3-05  
3-21  
9.79 
8-01 
6-61 
8.50 
6'54 
5 -31  
6-56 
5.13 
6.26 
6.47 
4-59 
3.85 
3.93 
6'32 - 

17)97'04 

5'71 

Arithmrt~enl 
Mesn l ' r ~ t h  

nt a l ~ l c h  
sink,,, ,"., 

perfnrmcd nn 
ench Block 
-- 

19-,515 
20'335 
20.255 
7'445 
6.675 
5-955 
5'680 
3'990 
3'355 
4.060 
4.115 
3'130 
3'235 
2'29.5 
1'925 
1'9F.i 
3'160 

>Iran Dcptll 
nt whlcl~ 

Product. S~~~~~ 
struck on 

wl~ole Clnsq I 

0.89 
3-19 
1'75 
7'00 
4.77 
3-58 
6-02  
4'77 
5'50 
6.00 
7'00 
5 -11  
8-00 
7-68 
5.33 
0.75 

10'16 
9.00 
8.10 
7.68 
8'39 
0.75 
0.16 
8-00 
8.00 
8-00 
8-00 

27)153.58 

5-69 

56.789 
G2.022 
65.018 
72.886 
53-467 
39.362 
48.2H0 
26.035 
17.815 
26.633 
21.110 
19.591 
20'330 
10.534 
7'411 
7.722 

19.071 
- - 

575.639 

1 
( 

,i.!l.; 

5.31 

I 
21.415 
13.935 
11.555 
3,500 

11.645 
11.720 
10.270 
8*3!)5 
2.750 
3.000 
3.500 
9.895 
4.000 
3.840 
2.665 
6.845 
5.080 
4.500 
4'050 
3.840 
4.195 
4'306 

21.270 
4'000 
4'000 
4.000 
4'000 

19.059 
44'453 
20'221 
24.500 
55.517 
41'957 
61'825 
40'044 
15'125 
18'000 
24'500 
50'563 
32'000 
29'491 
14'204 
5'134 

51'613 
40'500 
32'805 
29.491 
35.196 
3.229 
3.403 

32.000 
32.000 
32.000 
32.000 

820.960 

0 0 
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Chs. 

4th. 

Date. 

Oct. 
1848. 

I 

I 
1 
I 
I 

I 

1 

i 
1 

Depth 
sunk during 

Month. 

4.10 
0.85 
5 - 5 2  
0.81 
1.50 
2.94 
1 - 6 0  
0.10 - 

12)27 68 

2.31 

1.10 
0.44 
2.27 
1.27 
5.44 
0.35 
1.52 
1.54 

Num- 
ber of 
Block. 

37 
49 
50 
5 1  
5 2 
53 
54 
64 
65 
6 6 
67 
68 
69 
80 
8 1 
82 
84 
85 
8 6 
9 5 
96 

17.356 
9.945 

23'328 
47.956 
91'336 
37'848 
43'750 
22.546 
17.532 
11,032 
44.335 
62.059 
29.016 
14.851 
12.645 
21.328 
77.645 
17.300 

9.217 
22.220 

4.175 
1.23 
2.44 
4 -63  
6 -44  
1.44 
3.02 
0.61 
1.35 
1.19 
1.52 
0.93 
2 - 9 3  
5 -72  
0.95 
0.20 
5.96 
6.96 
5.96 
1.28 
0.20 
1.66 
0.70 - 

30)71 a31 - 
2.38 

3 - 9 5  
2 - 0 8  
0.75 
0.41 
1.91 
1.33 
0.08 
0.30 

1 0.93 

6.041 
10.405 

3.629 
13.640 
11.018 

682.162 

21.365 
26.924 
45.198 
61.704 
25.484 

106.121 
36.108 
22.249 
41.241 
78.272 

9.477 
7.156 

51.427 
45.750 
52.100 
32.620 
17.480 - 

680.676 

10.890 
51.911 
29.721 
51.291 

Arltlimetlcnl 
Hen" Depth 

st \r.hlch 
Slnhmg 

performed on 
ench Block 

12.800 
17.355 
12.920 
7.625 

14.030 
13.810 
15.400 
11.650 

19.000 
14.730 
13.565 
16.505 
11.400 
15.025 
16.370 
16.620 

Depth 
sunk during 

blouth. 

1 - 0 6  
1.30 
2 - 1 6  
3 - 0 6  
5'60'  
2 - 5 6  
3.50 
3 - 1 6  
2.43 
1.43 
3'16 
6'31 
3'60 
1 '68 
1.50 
3.10 
8.69 
3.18 
0.87 
2.20 
0.50 1; 

Blenn Depth 
st which 

Sinking perlomed w" 
struck on 

whole Clam 

3.27 1 15.875 
50 2.68 11.090 
65 3.71 1 10.825 

17.395 
10.900 
11-555 
11.250 
15.500 
16.790 
16.505 
11.875 
9.195 
9.190 

10.045 
13.165 
2.860 
8.475 
8.100 
2.980 
3.480 
2.980 
8.640 

13.300 
13.990 
13.640 

14.995 
15.160 
17.505 
17.595 
13.075 
14.635 
14,510 
18.450 
17.305 

Anthlnehcnl 
DePtrl 

sky$.& 
perfomedon 
each Block. 

16.070 
7.650 

10.800 
15.570 
16'310 
14.670 
12.500 
7.090 
7.215 
7'715 

14.030 
9.835 
8.060 
8.840 
8.430 
6,880 
8.935 
5.440 

10.595 
10.100 

8.350 
0.75 
1.16 
0.72 
1 - 8 8  
0.51 - 

26)66.15 

2.54 

1.24 
2.91 
7 - 5 9  
3.29 
1.29 
6.12 
3 - 5 4  
2.32 
2'86 
6.07 
0 '98 
0.81 
5.31 
3 - 5 7  
6.20 
3 .31  
1.42 

17)58.8(; 

3.46 

O.GO 

i 

I 
I 
1 
I 

10.31 I 

1 

I 

I 
, 
1 

1 
I 

I 
11.56 

Product. 

52,480 
14.752 
71.318 

6.176 
21.045 
40.601 
24.640 

1.165 

375.990 

20.900 
6,481 

30.792 
20.961 
62.016 
5.259 

24.882 
25.595 

8.055 
8.970 
5.040 
7.260 

21.605 

17.230 
9.770 
5.955 

18.755 
19.755 
17.340 
10.200 

9.590 
11.420 
12.895 

9.670 
8.835 
9.68S 

12.815 
8.500 
9.855 

12.310 

( 18.150 

102 

lean Deplh 
st whlch 

Ss~: 
shU& on 

wllole Clku. - 

13.59 

21.396 
2,260 

53.500 
72.450 
22.320 
50.706 
10.068 
16.031 
10.942 
13.969 

9.945 
38.573 
16.359 
8.051 
1.620 

17.761 
24.221 
17.761 
11.059 
2.660 

23.223 
9.548 -- 

651.309 

58.480 
31.532 
13'287 
7.213 

24.973 
19.331 
11 ' ( i 0~  
5.535 

17.331 

1 

Num- 
ber or 
Block. 

66 
69 
81  
83 
84 
85 
86 
99 

37 
49 
50 

Clans. 

4th. 

9.13 

- 

:: 
50 

I 5 1 
I 1 5 1  
I 54 

53 
64 
66 
67 
68 
6 9 
80 
82 
83 
84 
85 
86 
9 5 
96 
9 7 

98 99 
101 
112 
114 
115 
116 
117 
130 
131 
132 
133 

63 
64 
67 
68 
A0 
82 
83 
8 5 
86 

Date. 

Dec. 
1848. 

Jan. 
1849. 

1 
i 
I 
I 

I 

I 
I 

1 
I 
I 
1 
I 

I 
- 
Feh. 
1849. 

65 
66 
68 
69 
81  
82 
85 
8 6 
99 

100 
63 

i 
I 
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Clane. 

4th. 

Date. 

Feb. 
1849. 

March 
1849. 

1 ' I 
1 

1 I 
1 
i 

1 
1 
I 

I 

Num- 
ber of 
Block. 

95 
96 
97 
98 
99 

101 
112 
113 
114 
115 
116 
117 
181 
132 
133 
148 
198 
207 

49 
50 
6 3 
64 
65 
6 6 
67 
68 
69 
83 
85 
97 
98 
99 

100 
101 
112 
113 
114 
115 
116 
117 
130 
131 
132 
133 
148 
182 
191 
198 
207 

Depth 
sunk during 

Month. 

3.84 
3.83 
1.75 
1.33 
2.34 
1.93 
0.83 
1.87 
4.17 
1.58 
0.58 
1.08 
1.92 
4.00 
4.83 

10.43 
10.01 
10.85 - 

27)78.97 

2.92 

1 - 6 7  
1.25 
1.42 
0.88 
0.94 
1.42 
0.65 
0 69 
0.52 
1.74 
1.60 
0.17 
0.58 
1.92 
2.02 
4.22 
3.84 
4.94 
0.66 
6.57 
8.09 
4.H2 
2.75 
2.31 
2-18 
2.18 
6.22 

12.51 
12.55 
2.34 
1.50 
- -- 

31)95.15 

3.07 

Arlthmehcnl 
JlCnn Depth 

si$EP& 
performed on 
enell Block. 

13.470 
11.705 
10.825 
11-205 
15-800 

6.685 
9.365 
8.935 

10.285 
6.750 
7.250 
6.500 

14.360 
16.820 
16.405 
5.215 
5-005 
5.425 

' 

15.785 
15.325 
17.680 
16.640 
16.150 
15.910 
18.205 
18.145 
18.270 
15.420 
19.400 
11.785 
12.160 
17.930 
12.520 
9.760 

11.700 
12.340 
12.700 
10.825 
11.584 
9.450 

10.650 
17.475 
19.910 
19.910 
13.540 
6.255 
6.275 

11.180 
11.600 

Product. 

51.590 
18.942 
36.972 
14.902 
38.972 
12.902 
7.772 

16.864 
42.888 
10.665 
4.205 
7.020 

27.571 
67.280 
79.236 
54.392 
50.100 
58.861 

790.424 

26.360 
19.156 
25.105 
14.643 
15,181 
22.592 
11.833 
12.520 
9.500 

26.830 
31.040 
2.003 
7.052 

34.425 
25.290 
41.187 
44.328 
60.959 
8.162 

71.120 
93.714 
45.549 
29.301 
40.367 
43.403 
43.403 
84.218 
78.250 
78.751 

' 26.161 
17.400 -- 

1,091.403 

Aleno Dcptll 
nt wlilch 

S2d,",$:F 
struck on 

allole Class. 

10.09 

11.47 

1 Clans. Date. 

4th. 

iqurn- 
her of 
Block. 

49 
50 
63 
64 
65 
66 
67 
68 
6 9 
85 
8 6 
95 
99 

100 
101 
113 
114 
115 
116 
118 
130 
131 
148 
198 
207 
230 
239 

118 
182 
191 
198 
207 
230 
239 
246 
255 

80 
82 
96 

100 
101 
246 
255 

April, 
1849. 

May, 
1849. 

June, 
1849. 

~ ~ ~ t h  
sunk during 

Month. 

1.69 
1 - 7 8  
1.06 
2.48 
0.52 
0-40 
0.24 
0.20 
1 - 2 0  
0.11 
1-18 
0.69 
0.21 
1.28 
2.27 
1.23 
1.41 
1.61 
1 .23  
2.48 
1.98 
0.45 
4.34 
7.46 
6.29 

14.03 
14.03 - 

27)71-85 

2.6G 

0.30 
8.75 
8.71 
1.33 
2.50 
7.37 
7.37 

14.86 
15.40 - 

9)66.59 

7.40 

0.16 
0.25 
0.08 
0.74 
0-61 
6.41 
5.87 - 

7)14.12 

2.02 

ArllhrnoHcal 
"can Depth 

nt W I I I C ~  
slnklng was 
performedon 
eneh Block. 

17.465 
16.940 
18.920 
18.320 
16.880 I 

Hem Depth 
nt whlch 

e~nkhp  wss 
Product. perlormed 

struck on 
%vholc C l w  I!- 

29.516 
30.753 
20.055 
45.433 
8.778 

12.78 

18.820 / 0.753 
18.650 3.676 
18.590 j 3.718 
19.130 1 27,956 
20.255 2.228 
18.390 
16.735 
18.995 
14.170 
13.005 
15.405 
13.735 
14.915 
16.245 
19.460 
13.520 
17,875 
18.820 
16.080 
15.495 
7.015 
7.015 

21.700 ' 11.547 
3.989 

18.138 
29.523 
18.948 
19.366 
24.013 
19,981 
48.260 
29.769 
8.043 

81.678 
119.956 
97.463 
98.420 
98.420 

918.480 
I 

- - 

20.850 
16.885 
16.905 
20.475 
19.890 
17.715 
17.715 
7.430 
7.700 

14.110 
15.325 
13.660 
15,180 
14.445 
18.165 
18.335 

I 

-. - - 

6.255 
147.744 
147.242 
27.232 
49.725 

130.560 
130.560 
110.410 
118.580 

868.308 

2.258 
3.831 
1.093 

11.233 
8.811 

116.437 
107.626 

251.289 

I - - 

13.40 

17.79 
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- 

Class 

1 '  
encb Ulock. 
- 

Antl~rneHcnl 

h ' ~ : , , ~ ~ t h  

perfomled on 

Dcptll 
m k  during 

Month. 

-- - 

1.96 
1.60 

1 I -  

I -- 
4th. ' July, 

,1849. 

Praluct. Dnto 

YO 
S1 

Mean nt \$ l i sh  Dcl~tIl,, 
II 

s ~ ~ ~ ~ { ~ q l  Clnse. 
ber of 
Block. 

82 0.87 
1.28 

I 100 5.62 

Dnte. 

224 
225 
226 
240 
241 
242 
256 

Num- 
ber of 

wholo Class 

5.52 ~ - 1  147 1 11-05 ( 5.52 1 

15.170 
16.380 
15.885 
14.340 
15.761 
15.550 
13.910 
15.410 

Bl0clt. 
I 

1-60 
0.78 
1.80 - 

8)15.51 

1.94 

1.04 
2.16 
0.88 
0.76 
0.71 
1.19 
1-67 
0.03 
2.01 - 

9)10.4.5 

1.16 

2.37 
1.86 
3-66 
0.16 
2.50 
4.76 
2.30 
3.00 
2.50 - 

9)43.31 
-- 

2.59 

2.20 
0.94 
0.18 
1.48 
1.65 
2-44 
1.18 - 

7)10.07 

1.44 

I 11 2 
I 130 i 

164 
165 
166 
179 
180 

147 
149 
150 
163 
164 
165 
166 
179 
180 

149 
163 
164 
179 

127 
128 
129 
143 
144 
14.5 
146 
159 
I60 
161 
162 
176 
177 
178 
192 
193 
194 
208 
209 
210 

10.51 
10.68 
11-71 
10.08 
10.47 
9-68 
10.04 

1 

94.005 
83.592 
85.675 
76.632 

Uenn Doplb 

Pmduct, 

65.230 
57.031 
68.562 
50.803 
54.810 
46.851 
50.401 

Depth 
sunk during 

14.330 
6.465 
6.545 
6.190 

Dec. 
1849. 

Jan.  

SbUCk on 
whole CIup 

A r ~ t b ~ ~ ~ e t l c n l  
Ncnn Devtll 

.q;P!;,,, 

12.67 
12.84 
13.05 
12.63 
13.01 

9)109-16 

12.13 

4.85 
7-68 
9.35 
8-83 
8.64 
9.60 
9.39 
8.68 
3.43 - 

9)75.85 - 
8.43 

1.83 
1.83 
1.02 
1.83 
-- 

4)GaBl - 
1.63 

12.71 
11.30 
11.66 
11.9i 
10.64 
9.81 
10.53 
12.12 
11.30 
11.10 
11.02 
10.39 
11-04 
10.41 
11.73 
11.81 
10.47 
10.85 
11-58 
11.60 

Month. 

I 

Auw. I 60 
l8&.! 81 

I s2 9 6 

6-56 
12.93 
13.09 
12-30 

Dec. 
1849. 

1850. 

Feb. 
1850. 

April, 
1850. 

pcrforlned on 
encll Dloch 

i 4th. 29.733 
26.208 
13.810 
18.355 
88.577 
24.880 
10.850 
27.738 

240.1G1 

1 

-- 
Sept. 
1849. 

0c t .  
1849. 

147 
149 
150 
163 

17.18 

16-56 

20-34 

15.48 

6.335 

I 
16.670 
18.360 
16.760 
15.360 
21.475 
16.945 
15.235 
16.035 
17.315 

18.375 
20.370 
13.130 
15.820 
18.790 
18.450 
17.200 
17.220 
19.570 

20.660 
21.530 
15.990 
20.760 
19.175 
19.950 
21-410 

100 
101 
112 
113 
130 

80 
81 
82 
9 6 
101 
112 
11.3 
115 
130 

80 
82 
9 6 
101 
113 
115 
130 

80.464 

17.337 
39.658 
14.749 
11.674 
15.247 
20.164 
25.442 
0.481 
34.803 
-- 

179.555 

43.549 
37.88H 
73.842 
2.531 
46.975 
87'822 
39.560 
51.660 
48.925 

432.752 

45.452 
20.238 
2.878 
30.754 
31.639 
48.654 
25.264 

204.879 

6.410 / 82.433 1 
6.525 
6.315 
6.505 

20.035 
16.770 
17.765 
16.495 
16.990 
17.640 
17.745 
16.970 
17.'775 

21.525 
21.525 
21.820 
21.515 

4 
, 
2 c 
O 

3 , 
9 m 

2 
5 

85.151, 
79.7581 
84,630 -1 
752.140 

97.170 
128.793 
166.103 
135.754 
146.793 
169.344 
166.625 
147,300 
167.618 

1,325.500 

39.391 
39.331 
22.256 
39.391 

140.429 

80.772 
63 .R45 
67.978 
71.282 
56-605 
48.118 
55.440 
73.448 
63.845 
61 .GO5 
60.720 
53.976 
60.941 
54.184 
68.796 
69.738 
54-810 
58.861 
67 - 048 
67.280 

I 6-69 

17-48 

21.57 
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Class 

4th. 

nelltll 
sunkd~~ring 

Montl~. 

10.45 
9.93 
8.77 
9.58 

31)sss.rin -- 
10.84 

3.C1 
1.n2 
0.26 
2.23 
1.15 
3.26 
3.98 
2.31 
3.35 
3.35 
1.13 
3.31 
3.26 
3.13 
1.49 
1.34 
2.73 
1.94 
1.17 
1.03 
3.03 
3.11 
1.16 
3.00 
2.45 
3.28 
1.511 
1.11 
2.82 
2.77 
1.88 

31)73.07 

2.36 

2.23 
3.90 
4.84 
2.88 
4.94 
2.48 
3.74 
4.67 
4.75 
3.52 
4.11 
4.82 

Date. 

April, 
1850. 

May, 
1850. 

. - 

June, 
1850. 

xulU- 
ber of 
Block. 

257 
258 
271 
272 

127 
128 
129 
144 
145 
146 
159 
160 
161 
162 
175 
176 
177 
178 
192 
193 

. 194 
QOH 
209 
210 
224 
225 
226 
210 
241 
242 
256 
257 
258 
271 
272 

-- 

127 
128 
129 
144 
146 
159 
160 
161 
162 
175 
176 
177 

,\nfl~met~enl 
"ent1 r 'c~tll 

pcrlurrncrl ~ I I  
enell Bloch. 

2 . 
,9 

,, 
U e 

O 

ri 

14.535 
12.210 
11.790 
11.755 

Product. 

54.392 
49.302 
38.456 

_-45.8H8 

~ , a ~ l - o l s  

52.726 
22.223 
3.065 

26.214 
10-385 1 11.943 
10.6931 34.859 
19.930 1 55.441 

ilenn Llepth 
at whkh 

' ~ , ~ : ~ ~ , " ~ ~  
atruck on 

whole Clms 
-- 

July, 1 

12.710 
12.775 
12.695 

31cnn Depth 
nt  whlch 

"nk'np w" 

struck on 
~vhule Class. 

5.45 

35.842 
42.796 
.42.528 

Num- 
berof 
Block. 

178 
181 
192 
193 
194 
195 
196 
197 
208 
209 
210 
211 

12.07 

Lieuknant, 

4th. 

212 
213 
224 
225 
226 
227 
228 
229 
240 

12.685 
12.043 
1 2 . 6 ~  
11.975 
12.425 
12.880 
11.835 
11.820 
12.165 
12.115 
12.025 
12.235 
12.290 
11.580 
11.695 
11.320 
10.830 
10.985 
11.340 
10.155 
10.510 

17.455 
15.070 
14.340 
14,310 
16,260 
17.160 
15.990 
16.785 
16-745 
15.910 
15.755 
16.710 

Depth 
aunkduring 

Montl~. 

5 -06  
12.00 
5.30 
5.37 
5.47 

11.17 
12.17 
15.13 
2.53 
5.33 
5.35 

15.63 

Date. 

June, 
1850. 

8 ,230 1 135.466 1 16.46 
' 18.21 

4.86 
5.07 
5.03 

17.09 
16.92 
16.46 
6.52 1 

14.334 
39.869 
41.304 
37.482 
17.271 
24.987 
32.310 
22.930 
14,233 
12.115 
36.435 
38.051 
14.186 
34.740 
27,653 
37,129 
17.111 
12.193 
31.979 
28.129 
19.777 - 

881.855 

38.925 
58.773 
69.406 
41.213 
80.324 
42.557 
59.803 
78.386 
79.539 
84,641 
64.759 
80.543 

Executive 

9.105 
15.970 
16.325 
15.385 
8..543 
5.460 
8.230 

15.840 

A. G. GOODWYN, 

Ar~lhrneflcnl I 
"EiFEfh I 

1(;5.ri02 
77.614, 
82.768 
77.38lii 

146.0341 
143.143 
135.466 
87.437 

241 
242 
243 
244 
245 
256 
257 
258 
259 
260 
271 
272 

.qlnhlng 
performed on 
emh I(lock. 

89.517 
77.65!) 

157.531 
178.227 / 
170.386 
96.4711 
95.0541 

Product 

195 

15.760 
15.470 

83.703 
168.178 
173.538 
94.336 
56.795 

4,256.428 

1850. 

17.75 
18.HH 
18.46 
6-49  
6.44 
5 -42  

18.34 
18-63  
6.40 
4.19 

45)38Ga51 

8.59 

11-03 

5.62 
3.54 
2.87 
2.37 
1.29 
1.99 
2.58 
3.04 
1.75 
0.28 
1.04 
1.16 
0.87 
6.00 - 

15)40.48 
-. 

2.69 

196 
197 
21 1 
212 
213 
227 
228 
229 
243 
244 
245 
259 
260 
181 

16.170 ' 81.314 
6.000 72.000 

15.7701 83.5111 
16.435 88.256 
15.935 1 87.164 
5.585 62.384 
6.085 1 74.054 

8.875 
9.440 
9.230 

14.865 
14.760 
15.460 
9.170 
9.315 

14.740 
13.655 

6.08 

Engineer, 

7.565 
14.055 
15.415 
15.305 

1Vortkrn Divbion, Ganges Canal. 

14.980 
16.900 
17.065 
17.645 
18.855 
18.085 
18.210 
17.980 
18.625 
19.020 
19.000 
18.920 
19.065 
15.000 

114.458 
35.559 
82.1G2 
81.882 

14.210 

7.815 122.148 

56.397 
84.187 
59.826 
48.976 
41.819 
24.323 
35.989 
46.982 
54.659 
32.594 

5.325 
19.760 
21.947 
16.587 
90.000 

669.371 16.53 
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Both 261 and 263 included . " T o "  bears tllis meaning tl~rougllout the column . 
N.B. F rom 1st April to 1st November. 1848. the pay of beldars was 4 r a  . per rnensern ; 4 beldars wero employed working each 

December. 1848. the number of men working each jham was reduced to 3. with 3 men rernovlng sand . The  latter number 
caution. as. under particular circumstances. the  number of men thus employed varied so considerably aa t o  be beyond description lo  

Rowkee. 26th August. 1851 . 

Date  

of 

Sinking . 

April, 1848 
May, ,, 
June, ., 
July ,  ,, 
AWL ,, 
Sept., ,, 
Oct .. 
A p r i l  l i 4 8  
May, , . 
June, ,, 
July, t, 

Augv ,, 
Sept., ,, 
Oct., ,, 
Nov., ,, 
Dec., 
Jan., 1g49 
Feb., , . 
March, ,, 
Apri l  ,, 
May ., 
J u n e  
April, l t 4 8  
May, ,, 
June, ,, 
J ~ Y  . ,, 
h u g . ,  
A 8 
&lay9 ,, 
June, ,, 
July, ., 
AUK., ,, 
s e p t ,  ,, 
0ct.j ,, 
Nov., ,, 
Dec., 
Jan., l l 4 9  

Feb., ,, 
March, ,, 

A i l  , , 
May, ,, 
June, ,, 
July, ,, 
Aug., ,, 
Sept., ,, 
Oct., ,, 
Nov., ,, 
Dec., 
Jan., lg50 
Feb .. ,, 
*prfl, B B  

May, ,, 

Class 

of 

Blocks 

....-- 

1st 
,, 
,, 
,, 
,, 
, , 
21h 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 

i;d 
,, 
,, 
,, 

41h 
,, 
,, 
, , . 
,, 
,, 
,, 
,, 
,, 
,, 

,, 

,, 

,, 
,, 
, , 
, , 
,, 
, , 
, , 
,, 
, , 
. 
, , 

/ , ! 
June, ,, j ,, 
J d y ,  ,, I ,, 

TABULAR STATEMENT of the Cost of Undersinking 

Detail of Blocks worked at. a s  numbered in Plan of 

Aqueduct Foundations . 

.-......... 
Nns . 22, 23, 261* t o  263*, and 268 t o  270 ... ... ... ... 
Nos . 23, nud 261 t o  270 ... ... ... ... ... ... 
Nos . 15 t o  22, and 261 t o  269 ... ... ... ... ... ... 
Nos . 14 t o  23 ... ... ... ... ... ... ... 
Noe . 14 and 16 t o  43 ... ... ... ... ... ... ... 
Nos . 14 and 17 t o  23 ... ... ... ... ... ... ... 
No . 14 ... ... ... 
NOS . 7, 30,31;'i03, 104]~106 t o  i10,279, i80, 292, 'and 293 ... ... 
No8 . 30, 31, 103 t o  110, 215 to 222, 279, 280, 292, and 293 ... ... ... 
Nos . 103 to 110, 215 t o  222, 279, 280, 292, and 293 ... ... ... 
Nos . 30, 31, 103, and 105 t o  110 ... ... ... ... ... 
Nos . 30 8nd 31 ... ... ... ... ... ... ... 
N m  . 30, 31, and 87 t o  94 ... ... ... ... ... ... 
Nos . 90 t o  94  ... ... ... ... ... ... ... 
Nos . 87 t o  90 ... ... ... ... ... ... ... 
Nos . 87 to 92 ... ... ... ... ... ... ... 
Nos . 87 t o  94 ... ... ... ... ... ... ... 
Nos . 87, 90 lo  94, and 199 to 206 ... ... ... ... 
Nos . 91 to 93, 183 to 190, and 199 to 208" ... ... ... ... 
Nos . 126, 183, 185, 199 t o  206, and 231 t o  238 ... ... 
Nos . 126 . 183 to 190, 199 to 206, 231 t o  238, and 247 t o  254' ... ... 
Nos . 126, 188 to 190, 233, and 247 to 254 ... ... ... ... 
Nos . 25, 27, 29, 273, 275, 277, 287, 289, and 291 ... ... ... ... ... Nos . 25, 27, 29, 273, 275, 277, 287, 289, and 291 ... ... ... ... Nos . 12, 273, 275, 277, 287, and 291 ... ... ... ... ... Nos . 12, 23, 27, and 29 ... ... ... ... ... 
Nos . 25, 27, and 29 ... ... ... ... ... ... ... 
Nos . 9,24, 26, 28, 70, 102, 111, 274, 276, 278, 286, 288, and 290 ... ... 
Nos . 24, 26,28 . 70, 102, 111, 214, 223, 274, 276, 278, 286, 288, and 290 ... 

... Nos . 11, 13, 102, 111, 214, 223, 274, 276, 278, 286, 288, and 290 ... 

... NOR . 11, 13, 24, 26, 28, 37, 38, 51 t o  54, 63, 67, 68, 79, 102, and 111 ... ... Nos . 24, 26, 28, 37, 38, 51 t o  54, 67 t o  69, 83  t o  85, 99, and loo ... 
Nos . 24, 3 i ,  38.49, 51 t o  54, 64 to 67, 80 t083.86, 95 to 99,102, 112 t o  114, and 130 ... Nos . 37, 49 to 54, 64 t o  69, 80 to 82, 84 t o  86, 95 to 100, and 102 ... ... Nos . 37, 49 t o  52, 64, 63, 65, 66, 68, 69, 81, 82, 85, 86, 99, and 100 ... 
Nos . 37, 49, 50, 65, 66, 69, 81, 83  t o  86, and 89 ... ... ... 
No8 37, 49, 50, 53, 64, 66 t o  69, 80, 82 to 86, 95 t o  99, 101,';'12, 114 t o  117, and 

130 to 133 ... 
Nos . 63, 64, 67, 68, 80,';)'2, 83, 8G.86, 95 ib'99, 10i,"112 t o  Yi7, 131 io133, lie; ... 198, and 207 ... ... ... ... ... ... 
Nos . 49, 50, 63 t o  69, 83, 85, 97 to 101, 112 t o  I l i ,  130 t o  133, 148, 182, 191, ... 198, and 207 ... ... ... ... ... ... 
Nos . 49, 50, 63 to 69, 85, 86, 95, 99 t o  101, 113 to 116, 118, 130, 131, 148, 198, ... 207, 230, and 239 ... .,. ... ... ... ... ... Nos . 118, 182, 191, 198, 207, 23ii.239, 246, and 255 ... ... Nos . 80, 82, 96, 100, 101, 246, and 255 ... ... ... ... ... ... ... Nos . 80 t o  82, 96, 100, 101, 112, and 130 ... ... ... Nos . 80 to 82, 96, 100, 101, 112, 113, and 130 ... ... ... ... Nos . 80 to 82, 96, 101, 112, 113, 115, and 130 ... ... ... Nos . 80, 82, 96, 101, 113, 115, and 130 .. ... ... ... ... ... ... ... ... No . 147 ... ... ... ... Nos . 147, 149;';50, 163 t o  166, 179, and 180 ... ... ... Nos . 147, 149, 150, 163 to 166, 179, and 180 ... ... ... ... . ... ... ... ... ... Nos 149, 163, 161, and 179 
Ko8 . 127 to 129, 143 to 146, 1.59 to 162, 176 t o  178, 192 to 194, 208 to 210, 224 ... to 246, 240 to 242, 256 to 258, 271, and 272 ... ... ... 
Nos . 127 t o  129 . 144 to 146, 159 to 162, 175 to 178, 192 to 194, 208 to 210, 224 ... ... ... t o  226, 240 to 242, 956 t o  258, 271, and 272 ... 

Mean 
Superficial 

Area 
embraced 

by Circum- 
ferences of 

Bases 
of Blocks . 
S q ~ r e  Fcet . 

524'15 
554'02 
568.77 
570.51 
546'04 
544.23 
500'00 
385.88 
421'13 
433'24 
401.70 
360.00 
437.38 
440'00 
440.00 
440'00 
440.00 
440'00 
440'00 
440.00 
440'00 
440.00 
336.00 
336'00 
336.00 
336.00 
336.00 
184.61 
174.96 
179.79 
163'70 
124.73 
122.05 
114.22 
125.05 
115.40 

114.13 

138.74 

131.11 

148.30 
160.00 
153.30 
107.43 
112.50 
115.18 
115.58 
220.00 
193.99 
193.38 
212.24 

200.40 

202.52 
NOS . 127 to 129, 144, 146, 159 to 162, 175 t o  178, 181, 192 to 197, 208 t o  213, ... 224 t o  229, 240 to 245, 256 to 260, 27 1, and 272 ... ... . Nos 181, 195 to 197, 211 to 213, 227 t o  229, 243 t o  245, 29;, ond 260 

Foundation 

Arith- 
metical 
Mean 

Depth a t  
which 

Sinking 
wue 

performed . 
Feet . 
7'12 

15'95 
14.06 
16.14 
17'03 
20.36 
20.72 

8.95 
9'36 

17'95 
18.30 
18'96 
5.27 
9'42 

12'36 
15'14 
16.27 
6'39 
7'09 
9'93 

13.00 
17'88 
6'50 

15.28 
19'58 
16'59 
19'28 
8'14 

11.36 
18'04 
11'69 
5'93 
5.34 

10'31 
11'56 
13'59 

9'13 

10.09 

11.47 

12.78 
13'40 
9 
15.48 
17.18 
18.56 
20.34 
5.52 
6.89 

17.48 
21.57 

5.45 

11.07 

208.17 
208.11 

~ l ~ ~ k ~  of 

N a n  

M u n t H ~  

Pm8 . 

reet . 
4.51 
7.25 
2.95 
4.79 
3.14 
1.80 
2.27 
7.62 
6.72 
5.05 
1'67 
3'48 
7.49 
3'22 
2'32 
5'16 
2'81 
6'35 
6'22 
8'97 
7'78 
4.67 

10.57 
5'00 
3'44 
5'65 
4'03 
6'58 
4'79 
4'92 
3'64 
5'71 
5.69 
2'54 
3'46 
2'31 

2'38 

2'92 

3'07 

2.66 
7'40 
2'02 
1'94 
1.16 
2'59 
1'44 

11'06 
12'lA 

10'84 

2'36 

11.03 
16.53 

8'59 
2 '70  
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the Solani Aqueduct, from 1st April, 1848, to 1st November, 1850. 

- -  . -- 

ns. A. P. ns. A. P. 'Rs. A. P. 
151 5 4 17 8 11 34 7 7 
935 14 11 153 2 0 34 7 8 
623 6 6 93 3 2 34 7 7 
378 4 8 54 4 10 3 4  7 7 
405 11 11 86 12 0 15 11 2 
318 1 0  6 7 1 0  1 1 5 1 1  2 
3 4 1  1 3 1 9 1 5 1 1  2 

417 10 1 45 7 10 43 2 10 
784 9 9 158 11 8 43 2 10 

1,093 9 1 155 6 6 43 2 11 
308 13 11 47 9 10 43 2 10 
116 4 1 13 0 9 10 3 9 
294 1 7 45 0 3 10 3 9 

-- - 

RE. A. P. 
203 5 10 

1,123 8 7 
751 1 3 
467 1 1 
508 3 1 
401 6 3 

52 14 0 
506 4 9 
986 8 3 

1,292 2 6 
399 10 7 
139 8 7 
349 5 7 

Cost of Undersinking. 

Totd. 
Sundries. 

ns. A. P 
0 1 5  
0 4 9 
0 1 10 
0 2 1  
0 2 5 
0 2 2  
0 2 5 
0 2 7 
0 9  1 
0 3 9  
0 2 9  
0 4 9 
0 1 11 

 rand ~ o b l  

Expense 
of Entire 

Operation. 

Removing Sand from Blocks. 

b o w .  1 Zb":' I TotaI. 
Sundries. 

jhanl, and 31 removing sand brought np by ewh jham, 011 1st November, 1848, the pay of beldars was reduced to 3 rs. 8 a. On 1st 
reduced about 4 montl~s later to 21. Tllis statenlent, however, as  far r,a tire rellloval of s a ~ ~ d  is concerned, must be received with 
any general 11otice like tlle present. 

A. GOODWYN, Lieut., Ezec .  E rq iuee r  Nor thern  Division, Gurrges Cu:unal. 

;-rd se.z- 
L*;S: 
33zt 
'O ,: 
;S,PL ,gp p 

Eig 
= o n ~ l  

g55:zg 
g . S 6 z a 2  
.8: L C  

$z$e*a 
$ % ~ 2 3 ~  

z = j g i  d4vam0 

z$s%d 
z4; El U8g!e 
~ 2 2 2 ~  
;X* .?2 
L. 1 c 9 
%..54p 
z ~~2 = 
Q ~ U - c .  



THE GANGES CANAL. 

A P P E N D I X  P. 

TABLE of DEPRESSIONS of the SOLANI AQUEDUCT ARCHES on removing CENTERINGS. 

-. - -- 
No. 1 Arch. No. 2 h c h .  No. 3 Arch. No. 4 Arch. No. 5 Arch. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

I5 

16 

I7 

I8 

19 

20 

Feet. 
0.095 

0'200 

0-110 

0'105 

0,175 

0.095 

0'005 

0.175 

0.095 

0'110 

0.175 

0.095 

0.110 

0.175 

0.095 

0'105 

0.185 

0.095 

0.110 

0.190 

99 

. .  . . 
" 

2 = 
'& 
$2 
2 
bg ' 

g, 

f : 
d 

21 0.095 21 0'115 a ' 1 

24 

25 

26 

27 

28 

29 

80 

. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1 I7 18 

1 19 

/ 20 
21 

0.105 

0'120 

0.205 

0.100 

0.135 

0.225 

0.115 

--..- 

Feet. 
0.115 

0.215 

0.115 

0.085 

0.195 

0.110 

0.095 

0'185 

0.005 

0'085 

0.185 

0.100 

0.090 

0.190 

0.095 

0'090 

0.185 

0.105 

0.105 

0.205 

/ 21 

/ 23 

24 

25 

26 

27 

28 

29 

30 

0'095 

24 

25 

26 

27 

28 

29 

30 

3% 
E 2 
. . . . ' ' 

2 
.E! = 

$2 
% 
M . s i  
A 

.: 
!5 
? : 
111 

0.095 

0.175 

0.090 

0'095 

0.185 

0.090 

0'105 

0'195 

0'085 

e 
5 
0 d 

0'105 

0.085 

0.195 

0.110 

0.100 

0.185 

0'106 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

I9 

20 

8 5 
GC 

1 

21 

24 

25 

26 

27 

28 

29 

30 

Feet. 
0.145 

0.265 

0.160 

0'155 

0.270 

0'160 

0.145 

0.265 

0'150 

0'145 

0.250 

0.155 

0'155 

0.260 

0.160 

0.165 

0.280 

0.170 

0.165 

0.285 

22 

23 

24 

25 

26 

27 

28 

99 

30 

0.190 

0.165 

0'280 

0.170 

0'160 

0.270 

0.145 

0.095 

$2 
:$ 
, . . . ' ' 

.: : 
p, 

$ 3  
2 

i: 
.: 
a 

: 

:- 
% 0 ci  

0.125 

0.200 

0'100 

0'120 

0'215 

0'110 

0'140 

0.235 

0.115 

5 
mG 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

I9 

20 

Feet 
0.090 

0'180 

0'085 

0'090 

0'180 

0'095 

0.095 

0.175 

0.095 

0'095 

0.175 

0.095 

0.095 

0.175 

0.095 

0.095 

0.175 

0.095 

0.095 

0.170 

. 

, . . . ' ' 

2 = 
& 
~ q 2  
5 
M 

8 :  
.! 
& 
3 : 
" 

1 

2 

3 

4 

5 

6 

7 
8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

I Fcet. 
0'140 

0'225 

0.105 

0'120 

0'190 

0'200 

0.115 

0.185 

0.089 

0'125 

0.175 

0'080 

0.115 

0'165 

0'080 

O'lOi 

Os180 

0'085 

0 

0.180 

$$ 
6 ;  
. . . . ' ' 

m 

,$ : 
gE: 
L- 

%1, 
' 



P I A N  SHEWLNC THE POIXTS 

O N  T H E  HAUNCHES AND CROWN OF 

THE SOIANT AQLTEDUCT ARCHES AT WHICH T H E  

AVOITN'I' OF DEPRESSION WAS MEASITRED. 

C E N T R E  L I N E  O F  A Q U E D U C T ,  
- - - < - - - - - , - - - - - - - 

4 d 0' 

&rc cf A r c h .  



P I A X  SIIEHTING THE POIlYTS 

OX T H E  HAl2TCHES AND CROWN OF 

THE SOLANI AQUEDUCT ARCHES AT W I C H  THE 

AMOITN'I' OF DEPRESSION WAS MEASURED. 
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-- 

No. 6 Arch. 

No. 11 Arch. 11 No. 12 Arcb. No. 13 Arch. 11 No. I4 Arch. No. 15 Arch. 

2::. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
n 
28 
29 
30 

No. 7 Arch. 

Level 
Points, 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
I4 
15 
16 

e k i n g .  

Feet. 
0.165 
0'250 
0'140 
0'165 
0.235 
0.130 
0.160 
0'235 
0'130 
0'165 
0.240 
0'135 
0'160 
0.155 
0.105 
0.165 
0.255 
0'150 
0.160 
0.250 
0.150 
0'170 
0'260 
0'145 
0.190 
0.280 
0.150 
0'200 
0.315 
0.170 

No. 8 Arch. 

Average. 

k b  nh 

: : ' ' 

3 
. = 
a 
o o 

M 

5 ' 

$ 
: 

a 
; 
2 
0 6  

p l ~  

, 

Sinking. 

------------- 
Feet. 
0.235 
0'340 
0.205 
0'230 
0.320 
0.190 
0'230 
0.315 
0.200 
0'220 
0.315 
0'200 
0'225 
0.315 
0'190 
0'215 

19 0.225 19 0.095 ' 

- 

Average. 

or- 
? 7' 
O0 

: : ' ' 

m 

2 = 
& 
o o 

:-- o 

Average. 

b 

: : " 

m 

2 : 
g 

:-' o 

Level Sinking. 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

2 _ 17 
I8 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 

No. 9 Arch. 

Feet. 
0.085 
0.165 
0'090 
0.090 
0.165 
0.090 
0.085 
0'160 
0.095 
0.095 
0.160 
0'100 
0.090 
0.160 
0'100 
0'095 

0.310 
0.195 
0'220 
0.320 
0.200 
0.220 
0.320 
0.210 
0'215 
0'315 
0'210 

g::, 
1 
2 
3 
4 

: 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 

4 ' 

No. 10 Arch. 

0.135 
0.085 
0.075 
0.135 
0.085 
0'100 
0.145 
0'090 
0.090 
0'150 
0.090 
0'100 
O'li5 
0.090 

17 
18 

E ' .: 
M 

: 
c 

%ci  

46 

0.190 
0'105 

tn 

2 : c 

a 

5 6  

m~ 

Average. 

b& 
%g 
?? 
O0 

: :  
" 

3 
.B : 
8, 
o o 

5 
M 

Sinking. 

Feet. 
0'090 
0.150 
0.080 
0.080 

: ;  
0.090 
0'140 
0.090 
0.075 
0.135 
0.070 
0'090 
0.140 
0.090 
0.085 

Level Sinking. 

20 0.200 9 
21 0'100 : 
22 0.078 
23 0.190 

* 
24 0.110 
25 0.078 % 6  
26 0.200 

Average. 

2% ,, 
O0 

i i 
5 .: 
& 
$2 
5 
2 - 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

27 
28 
29 
30 

--- 
Feet. 
0'079 
0.180 
0'105 
0'080 
0.180 
0.100 
0.078 
0'190 
0.100 
0'084 
0.180 
0.100 
0'065 
0'185 
0'060 
0'090 

0.165 
0.095 
0.095 
0.160 
0.095 
O'lo5 
0.170 
0.105 
0.115 
0.190 
0.115 

0.110 
0'069 
0'200 
0.110 

& 
2- 

. g  
,,,- 
2 -  
$ 

d~ 
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No. 16 Arch. 

Average. 

b b  
% %  
8' 
: :  " 

: : ' ' 

: : ' ' 

M 

3 = .! 
; 
M s' 
$ 
5 
gei 
f '. ~ 3  

No. I7 Arch. 

Level 
points. 

1 
2 
3 
4 
5 
6 
T 
8 
9 
10 
I 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

- 

Level 
points, 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

:: 
27 
28 

Sinking. 

---- 
Feet. 
0.150 
0'285 
0.150 
0.120 
0.210 
0.115 
0.105 
0'140 
0'090 
0.085 
0.170 
0.085 
0.080 
0.155 
0.080 
0.085 
0.150 
0.075 
0'090 
0.160 
0.075 
0.085 
0.175 
0.085 
0.090 
0.190 
0.095 
0.120 

29 
30 

-- 

No. 18 Arch. 

29 
30 ! 0.240 

0.120 

Sinking. 

Feet. 
0.080 
0.220 
0.110 
0.080 
0.210 
0.100 
o.ngo 
0.210 
0.100 
0.095 
0'195 
0.100 
0.085 
0'205 
0.090 
0'085 
0.195 
0.090 
0.090 
0.195 
0.OIO 
0'100 
0.180 
0.080 

::::: 
0.070 
0.090 

Level 
points. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
I6 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0.175 
0.065 

Average. 

3.h 

00 

: :  " 

: : ' ' 

: : ' ' 

M 
. g .  

i' 
b * 

$ ' 
0.195 
0'070 

No. 19 Arch. 

Sinking. 

Feet. 
0'140 
0'300 
0.170 
0,120 
0.260 
0.140 
0.110 
0.250 
0.120 
0.115 
0.230 
0.110 
0.110 
0.235 
0.120 
0.115 
0.230 
0.100 
0.110 
0'230 
0.100 
0.100 
0'210 
0.095 
0.095 
0.195 
0.070 
0'010 

Level 
I,oints, 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

NO. 20 Arch. 

No. 21 Arch. 

Averege. 

- - - - - -  

bh 

. . 
= a  

i i  

: : ' ' 

: : ' ' 

3: 
.q 
, bo 

g =  
$ 

2 0 C? 

8 1 
&U 

0.133 
0.033 

Level 
Points. 

1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
13 
20 
21 
22 
23 

I ;j 
26 
27 
28 
23 
30 

No. 22 Arch. 
- 

1 
2 
3 
4 
6 
6 
7 
0 
9 
10 
11 
12 
13 
14 
15 
16 
17 
I8 
19 
40 
SI 
22 
23 
24 
25 
96 
27 
28 
29 
80 

No. 23 Arch. 

Sinking. 

Feet. 
0.033 
0.132 
0.034 
0.032 
0.132 
0'034 
0.035 
0.133 
0.033 
0.034 
0.132 
0'032 
0.033 
0.133 
0.032 
0.033 
0.132 
0.032 
0.032 
0.133 
0.034 
0.035 
0.133 
0.034 
0.032 
0.132 
0.034 
0.034 

0'060 
0~000 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
I3 
14 
I5 
16 
17 
I8 
19 
20 
21 

m 22 

/ 23 , 24 
' 25 

28 
29 
30 

Average. 

Y 

: :  " 

: : ' ' 

: : ' ' 

M 

4 :  ., 
3 :  

Z E i  
: a 
g& 

sinking. 

Feet. 
0.045 
0.165 
0.065 
0.035 
0.150 
0.050 
0.030 
0.140 
0'045 
0.020 
0.130 
0.040 
0.020 
0.110 
0.040 
0'020 
0-120 
0.035 
0.000 
0-100 
0.015 
0'000 
0.090 
0.010 
o.020 
0.070 
0.000 
0.040 

?$ 
$ ?  
O  

: : ' ' 

: : ' ' 

: :  ' ' 

M 

.9 , 4 
f :  
$ 
; 

ps ~ 3  

No. 24 Arch. 

0.~70 
0'1RO 
0.065 
0'050 
0.160 
0.040 
0.050 
0.140 
0.045 
0.040 
0.130 
0.030 
0'025 
0.110 
0.025 
0.020 
0.100 
0.020 
0'020 
0.095 
0010 
0.015 
0'100 
0.010 
0.000 
0'085 
0.010 
0'000 
0'055 
0'000 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
I3 
14 
15 
16 
17 
I8 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

bb 

$ 2  
'A 
: :  " 

: : ' ' 

: : ' ' 

M 

9; 
; 

$ 
f * .  
g e  
d g  

No. 26 Arch 

0'090 
0-PI0 
0'095 
0.060 
0.175 
0.080 
0.045 
0.130 
0'050 
0.030 
0.130 
0.045 
0'040 
0.125 
0'060 
0'030 
0.120 
0.040 
0'030 
0'115 
0-040 
0.030 
0.120 
0.040 
0.030 
0.120 
0.030 
0'010 
0'110 
0.010 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
I4 
15 
16 
17 
8 
19 
20 
11 
22 
23 
24 
25 

27 
28 
29 
30 

k 3  
0" 

: : ' ' 

: : ' ' 

: :  ' ' 

2 
q ' 
1 .  , 
2 
z f  

g m u  

0-087 
0'152 
0.087 
0.088 
0'151 
0.090 
0.086 
0.150 
0.089 
0.087 
0.152 
0-086 
0.087 
0.149 
0.086 
0.086 
0.151 
0.087 
0.086 
0.149 
0.087 
0'089 
0.152 
0'086 
0.090 
0.16, 
0.088 
0'087 
0'152 
0.087 

5% 
F? 
i 

: : ' ' 

i ;  
M 

' 

t i  
$ 
s 
$ e  , 2 

- 

b b  
% g  z i  
: : ' ' 

: : ' ' 

i2 
t z  
$ ' ' 
g f  d~ 

0'130 
0'200 
0.115 
0.120 
0.185 
0.105 
0.110 
0.165 
0.100 
0.110 
0.160 
0.090 
0-100 
0.145 
0.085 
0.090 

::I$: 
0.080 
0.145 
0.070 
0.070 
0.120 
0.070 
0.030 
0 0  
0-040 
0-050 
0,090 
0.040 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
I7 
8 
19 
20 
21 
p2 
23 
24 
25 
26 
27 
28 
29 
30 

'hb 
2 %  
? ?  
O 0  

: : " 

: : ' ' 

: :  ' ' 

' 

f r  
$ 

0.100 
0.140 
0'110 
0-090 
0.140 
0.090 
0'085 
0.130 
0.090 
0.070 
0.120 
0.065 
0'060 
0.110 
0.070 
0.050 
0.095 
0.055 
0,050 
0.090 
0.055 
0.050 
0.085 
0'040 
0.010 
0.080 
0.035 
0'030 
0'070 
0.035 
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VOL. Ill. 

No. 28 Arch. 

I 

No. 29 Brch. 

Average. 

----- 

Lk  

5 5  . .  
O 

: :  " 

: : ' ' 

: : " 

M 

2 ;  .- 
M 

$ : 

5 

Level 
Points. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
I@ 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

No. 30 Arch. 

$:::. 
1 
4 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
IS 
16 
I7 
18 
19 
20 
21 
22 
23 
24 
25 
28 
27 
28 
29 
30 

Sinking. 

Feet. 
0.140 
0.240 
0.150 
0.140 
0.220 
0'150 
0.115 
0'195 
0.125 
0.110 
0'175 
0.120 
0'100 
0'175 
0'110 
0.090 
0.113 
0.110 
0'085 
0.160 
G.100 
0'085 
0.150 
0.090 
0.070 
0.140 
0.090 
0.075 
0.140 
0.080 

Sinking. 

Feet. 
0.065 
0'125 
0'050 
0.068 
0.125 
0.040 
0.060 
0'130 
0'055 
0.070 
0'130 
0.040 
0'060 
0.135 
0.050 
0.060 
0.130 
0.050 
0.060 
0.135 
0.065 
0.060 
0.145 
0.060 
0.080 
0.135 
0.055 
0.090 
0.145 
0.065 

A r e m .  

bh 

? ?  
O 0  

: : 
" 

: : . ' 

: : ' ' 

m 

3 ' 
& 
$ r 
2 

0 d 
: 6 
d~ 

Level 
Points. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
8 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

No. 27 Arch. 

k:zi. Sinking. Average. 

Feet. 
1 0.055 

7 0.065 
8 0'132 
g 0.060 

10 0.070 
11 0'136 . . 
12 0.053 . ' 

Average. 

Lb 
2 
8: 

i 

: : ' ' 

: : ' ' 

M 

: 
" 
& 
: 

g 
a 

/ { ~3 

No. 28 Arch. 

Sinking. 

----- 
Feet. 
0.035 
0.125 
0.010 
0.045 
0.115 
0.020 
0.045 
0.125 
0'030 
0.055 
0.130 
0.035 
0.055 
0,125 
0.040 
0,065 
0.135 
0.040 
0.065 
0.130 
0,045 
0'065 
0.135 
0'055 
0.075 
0.140 
0'050 
0.075 
0'145 
0-065 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

2::;. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
11 
18 
19 
20 
21 
22 
23 
21 
25 
26 
27 
28 
29 
30 

0.065 
0'134 
0.070 
0.060 
0.133 
0'053 
0'055 
0.135 
0.064 
0.065 
0'134 
0'064 
0'065 
0.133 
0'070 
0'065 
0'135 
0'048 

Sinking. 

Feet. 
0.055 
0'145 
0'065 
0.075 
0.135 
0.065 
0.075 
0'145 
0.075 
0'090 
0'155 
0'075 
0'080 
0'160 
0,070 
0'085 
0'155 
0.085 
0.095 
0'165 
0.095 
0'090 
0.160 
0.100 
0.085 
0.160 
0.090 
0.095 
0'170 
0.110 

: : ' ' 

.! " 

f I 
$ 
; 

2 - 
1 
SC, 

Average. 

------ 

bb 

0 y  

i ; 

: : ' ' 

: : ' ' 

2 - - 
5 
: 

:- 
3 d 
8 5 
p13 
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A P P E N D I X  Q . 

ESTIMATE in ABSTRACT of the WORKS on the GANGES CANAL. 1850 . 

Firat Division. from Canal Head to the 24th Mile . 
RS . A . P . 

Excavation of canal channel ... ... ... ... ... 8.30. 920 3 7 .. miscellaneous ... ... ... ... ... 2.70. 830 9 4 
Masonry head works ... ... ... ... ... 77. 571 5 8 ... 
Fukeer's revetment and Bytuk wall ... ... ... ... ... 5. 913 12 2 
1st  clasa choki at  Myapoor ... ... ... ... ... 1. 458 8 4 
Lounda Leniwala outlet ... ... ... ... ... ... 2. 683 12 9 ... ... ... ... ... .Y inlet ... 2. 683 12 9 

... bridge ... ... ... ... 1. 133 13 5 
Mill bnilknga two sets) a t  ~unkhul"' ... ... ... ... t 33. 639 0 0 

... ... one aet) a t  Hurdwar ... ... ... 16. 819 8 0 
~unkh; inlet ... ... ... ... ... ... ... 971 5 9 

... .. bridge ... ... ... ... ... ... 13. 290 15 4 

... . Jowalapoor bridge ... ... ... ... ... 14. 671 6 6 

... Ranipoor 2nd class choki ... ... ... ... ... 372 0 0 

... Super-passage for the Ranipoor torrent and works ... ... 2.67. 119 14 2 
Ranipoor 1st class choki ... ... ... ... ... ... 1. 609 0 3 

... Mill buildings of Bahdoorabad ... ... ... ... 31. 559 2 4 
2nd class choki. ditto ... ... ... ... ... ... 511 1 3  7 

... No . 2 falls. ditto ... ... ... ... ... ... 81. 518 7 9 

... No . 3 locks. ditto ... ... ... ... ... 17. 664 0 10 
l e t  class choki. ditto ... ... ... ... ... ... 1. 780 3 6 

... ... No . 3 fall. ditto ... ... ... ... ... 78. 479 9 11 
No . 3 lock. ditto ... ... ... ... ... .... ... 16. 933 6 5 

... 2nd clam choki at  ditto ... ... ... ... ... 665 4 5 

... Suleempoor inlet ... ... ... ... ... 16. 695 7 4 

... ... Additions to Jumalpoor and Dadoopoor welle ... ... 185 7 6 

... ... Super-paasage of the Puttri torrent and work8 ... ... 3.12. 624 5 11 

... ... l e t  c lue  choki nt the Puttri  worka ... ... ... 1. 830 5 6 

... Saynibaa nulla inlet ... ... ... ... ... 2. 683 12 9 

... ... ... ... Dhunomi workahopa ... ... 1. 114 13 4 ... The Dhunowri worka for pssaage of Rutmoo torrent ... ... 4.58. 474 15 8 

... ... l e t  class clroki a t  Dhunowri ... ... ... 1. (300 o a 

... ... Peeran Kulleeur bridge ... ... ... ... 18. 755 3 5 ... ... Muhewnr bridge ... ... ... ... 18. 392 10 4 ... Earthen aqueduct with masonry revetments acroee the Solani River 12.41. 427 10  7 

... ... ... Masonryl ditto. ovcr the Solani River ... 11.05. 612 11 106 

... ... Aqueduct contingencies ... ... ... ... 3.34. 921 4 10 ... ... Boorkee bridge ... ... ... ... ... 18. 392 10 4 ... ... ... bwd-ground ... ... ... .. 761 15 8 
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Roorkee workshops ... ... ... .. Government bungalow ... ... .. hospital ... ... ... 
... Mr . Parker's bungalow ... ... 

... Director's o5ce ... ... ... ... Fall at Aseoffnuggur. with rajbuha head 
Lock with rajbuha head and mills at Assoffnuggur ... 1st class choki at Assoffnuggur ... 
2 drains for carrying rajbuhas under tramroad 
Abutments adapted to a suspension-bridge ... ... 24 mile-stones ... ... ... 

... 14 inscription tablets ... ... 

... . 5 per cent contingencies ... ... 
Total of 1st Division 

2nd Division. from the 24th to the 110th Mile . 
... Excavation of canal channel and miscellaneous earthwork ... 17.04. 788 2 9 

7 masonry falls. with rajbuha heads ... ... ... ... ... 6.08. 955 8 4 ... 7 masonry locks. with rajbuha heads and mills ... ... ... 1.30. 519 7 2 
Regulating bridges over the main and Futtigurh branch ... ... ... 26. 405 3 0 ... 26 masonry bridges ... ... ... ... ... 3.41. 145 5 11 
Abutments for a suspension-bridge ... ... ... ... ... 1. 664 0 0 

... 6 masonry ghats to be attached to bridges on high-roads ... ... 26. 740 9 0 ... 3 masonry outlets ... ... ... ... ... 33. 608 10 9 
14 drains for carrying rajbuhas under high-roads ... ... ... 4. 900 0 0 
Workshops at Munglour ... ... ... ... ... ... 1. 925 7 2 

... Limesheds at ditto . . . . . .  ... ... ... ... 721 1 7 

... 3 pukka wells ... ... ... ... ... ... 1. 898 12 3 

... 9 1st class chokies ... ... ... ... ... 11. 043 7 6 

... 27 2nd class ditto ... ... ... ... ... 7. 297 11 9 
86 mile-stones ... ... ... ... ... ... ... 4. 300 0 0 
35 inscription tablets ... ... ... ... ... ... 525 0 0 ... 5 per cent . contingencies ... ... ... ... ... 1.45. 321 14 9 

. . . . . .  ... Total of 2nd Division ... ... 30.51. 760 5 11 

3rd Division. from the 111th to the 180th Mile . 
... Excavation of canal channcl and lock and escape channels ... 7.00. 169 15 3 
... ... Bolundshuhur branch and main regulating bridges ... 23. 183 7 5 

Koel ... ... ... 1. I! .! 20. 571 0 3 ... ... Campoor and Etamah hranch regulating bridga ... 22. 625 8 11 ... ... 2 masonry falls. with r~jbuha heads ... ... ... 49. 819 11 10 ... ... 2 masonry locks. with rajbulla heads and mills ... 29. 000 0 0 ... 23 Lritlges ... ... ... ... ... ... 3.22. 504 13 3 ... 2 escnpvs ... ... ... ... ... ... 10. 325 10 10 
... ... Workuhnp~ ... ... ... ... ... 1. 997 11 10 ... ... 3 pukka wells ... ... ... ... ... 964 15 6 

5 1st clnsn chnkies ... ... ... ... ... ... 7. 132 5 1 ... 22 2nd class chokics ... ... ... ... ... 7. 489 6 4 ... 70 ruile-wtonra ... ... ... ... ... ... 3. 500 0 0 
... 31 incrrriptic~n tahlcte ... ... ... ... ... 465 0 0 
... ... 5 per cent . contingencies ... ... ... ... 69. 987 7 7 

... Total of 3rd Division ... ... . . . . . .  12.69. 737 2 2 
Q Q ~  



THE GANGES CANAL . 
4th Division. 18181 to 280th Mile. Cawnpoor Branch . 

Excavation of canal channel and rniscellaneone excavations 
32 bridges. one with fall of 2 feet in flooring ... ... 
1 lock with rajbuha heed. &c . ... ... ... 
2 escapes ... ... ... ... ... 
2 inlets ... ... ... ... ... 
Workshopa ... ... ... ... ... 

... 1 pukka well ... ... ... ... 
8 1st class chokies ... ... ... ... 
2 3  2nd class chokies ... ... . . . .  ... 
100 milestones ... ... ... ... ... ... 32 inscription tablets ... ... ... 

... 5 per cent . contingencies ... ... ... 
Total of 4th Division ... ... ... . . . . . .  8.91. 402 7 9 

Etawah Branch. 5th Division. 198 Miles . 
Excavation of canal channel and escapee 
66 bridgea. 1 with fall of 3 feet on floorin8 
Lock with rajbuha head. &c . ... 
3 escapes ... ... ... 
Workshopa ... ... ... ... 1 pukka well ... ... 
Locks. buildings. &c.. a t  terminus ... 
16 1st class chokies ... ... 
50 2nd claes chokies ... ... 
198 mileatones ... ... ... 67 inscription tablets ... 
5 per cent . contingencies ... ... 

. . . . . .  Total of 5th Division ... ... ... 13.72. 515 9 10 

C m p o o r  Branch. 6th Division. 281et Mile to 349th Mile . 
... Excavation of canal channel and escapw ... ... ... 1.95. 142 8 2 ... ... ... 25 bridges ... ... ... ... 1.87. 708 15 6 ... ... ... 2 escapes ... ... ... ... 4. 023 3 0 
... ... ... ... ... Workshops ... ... 2. 661 7 0 ... ... ... ... lpuhkawell  ... ... ... 400 0 0 ... Locks. buildings. &c . at the terminue and through city of Cawnpoor 1.60. 860 9 9 
... ... ... ... ... 6 1st clase chokies ... 9. 719 6 0 ... ... ... ... ... 20 2nd clase chokiea ... 7. 756 3 4 ... ... ... ... ... 69 milestones ... ... 9. 450 0 0 ... ... ... ... 82 inscription tablets ... ... 480 0 0 ... ... ... 5 per cent . contingencies ... ... ... 28. 610 1 0 

... ..a . . . . . .  Total of 6th Divieion ... 6.00. 811 5 9 

Futligurh Branch . 
... ... ... Amount of the original estimate ... ... 6.22. 540 0 0 ... ... ... ... Add for 4 masonry falla ... ... 1.20. 000 0 0 ... ... ... ... Add for 64 rajbuha heade and inlete 34. 830 0 0 ... ... ... ... 5 per cent . contingenciee ... ... 38. 868 8 0 

. . . . . .  ... ... ... Total of Futtigurh branch 8.16. 238 8 0 



APPENDIX 8.1 THE GANGES CANAL . 
Bolunclshuhur Branch . 

ns . A . P .. I ~ S  . A . I,. 
Amount of original estimate ... ... ... ... ... l,R4, 520 0 0 
Add 24 rajbuha heads with inleta ... ... ... ... ... 15, 480 0 0 
5 per cent. . contingencies ... ... ... ... ... ... 10. 000 0 0 

Total for Bolundshuhur branch ... ... . . . . . .  2.10. 000 0 0 

Koel Branch . 
Probable cost of (vide Bolundshuhur branch) ... ... ... ... 2.00. 000 0 0 
Add 5 per cent . contingencies ... ... ... ... ... 10. 000 0 0 

Total for Roe1 Branch ... ... ... . . . . . .  2.10. 000 0 0 

... ... ... Grand total ... ... Rupees 1.41.60. 311 7 5 

1st Division ... ... 2nd .. ... 3rd .. ... 4th .. ... 5th .. ... 6th .. 
Futtigurh branch ... 
Bolundshuhur branch 
Koel branch ... 

RECAPITULATION . 

... ... Grand total ... Rupeea 1.41.60. 311 7 5 





G E N E R A L  I N D E X .  

Aqueducts,euper-passage ill contradistinction 
to, ii. 64.  

Arch, Ranipoor, thickncss of, ii. 72. 
Arched passages (Rutmoo works), ii. 48 : 

separation of, ib.; descent of, ib. 
Arches, mensurement over crown of, ii. 6 9 :  

centerings for, 86;  materials forming tile. 
ib. ; recommendation of, ib. ; construction 
of, 218; classification of, 226 ; description 
of, 2 i 6 ,  487;  line of, 461 ; supports of, ib. 

Area of irrigation, i. 28. 
- between Ahneea and Rinde, i. 94.7. 
Artificial lines, law of, ii 166; steep slope of, 

ib.; remarks on, 285. 
Ascending and descending chambers, ii. 408. 
Assoffnuggur, i. 87,  208; new series of slope3 

from, 87, 200; escape of water a t  head of 
irrigation at. ii. 438. - falls, 186, 187, 204, 436 ; second division 
commencing at, i. 247; effect of on irriaa- 
tion, 436,ii. 178; description of,^. 175; &a. 
terials of which built, ib.; elelration of, ib.: 
wing walls of, ib.; foundations of, if,.; 
quantity of material used in, l i 7 ;  cost of: 
l i e ;  head of, 518. 

-to Jaoli, depth of water from, ii. : I I ~ .  
Auckland, Lord, Governor-General, i. 18 .  
Awe, fort of, i. 287. 
Axis of Khutowli bridge, ii. 1 I F ;  of K I I I ~ -  

towli escape, ib. 
Axles, materials for lubricating, ii. 444. 

B. 
Badsllnbpoor, village of, i. ti, 16, 20, 1 1 2 ;  

line of jhceis and marslles from, 4 1  ; nulla, 
116, 145, 165. 
- inlet, i. 178, 183, ii. 59, 7 9 ;  width of 

waterway of, ib .;  uniform design of, ib .;  
ail1 of, GO; masonry, 61:  cost bf, ib. 

Rnhadoornbad, i. 131, 146. - falls,i. 175, 176, U. 10, 163, 173; cement 
used in, ib .;  material ueed in, ib.; cost, 1 7 4 ;  
under whom built, ib. 
- mills, i. 181, ii. 437; site of, i. 372: 

channel, ii. 45;  escape at, ib. 
Bnhosi, fort of, i. 280; bridge. 292. 
Baitool, low land to, i. 250. 
Bajooheri villaye, i. 36, 117, 183; approach 

of canal to, i. 185. 
Bnkcr, Captain, i. 26. 
Baker, Mqior W. E., superintendent of Delhi 

canale, i. 12, 13, 14 ; project for Stltlej 
canal, 15; assumes chnrge of Ganges canal 
works, 37;  director of Ganges a n a l  work', 
38;  departure of, 39;  president of a wm-  

A. 
Abbott, Major, i. 26. 
 boo Khan, plan of canal by, i. 7 .  
~ b o ~ ' ~  canal, escape at, i. 194, 212, ii. 115 ; 

purpose of, ib. ; diagram of, 122 ; dispoei- 
tion of slopes and works at, ib. 

~ b ~ ~ ~ t  conbct of torrent with Ranipoor 
super-paasage avoided, ii. 69.  

Abstract of expenditure, i. 73 .  
-works from Ranipoor to Rutmoo tor- 

rents, i. 183. - works from Roorkee to  Belra, i. 204. - of canal works, iii. 1. - works and cubic contents, iii. 1. 
-masonry, iii. 2.  - kutcha bricks, iii. 4 .  - cost of bricks, iii. 4 .  - showing extent of brick- 

making in Northern division of Ganges 
a n a l  works, iii. 19. - lime furnished to works, iii. 21. - cost of materials in Northern Division, 
iii. 22. 

Abstraction of water from Ganges, i. 45 ; for 
Etawnh branch, 198. 

Abutment (Solani masonry aqueduct), pro- 
tection of, ii. 459. 

Aracia cafeclrs, ii. 414. 
Accommodation, works of, ii. 280. 
Accountnnt of works, i. 7 4 .  
Account-books, forrns of, iii. 229-232. 
Accounts, contractors', results of, iii. 3 .  - proposed system of, by Major Baker, i. 

71 ; ndvnntagcs of, 72 .  
-quarterly system of, i. 74 .  - rules regarding, i. 74 .  
Addn, i. 100. 
Administration, changes of, i 37. 
Adriatic, i. 101. 
Afghanistnn, i. 29 ; return of armiea from, 39, 
Agogna rivcr, i. 103. 
Agra, i. 42, 44, 46, 48, 122. - Gnnpcs navigable nt, i. 26. - snndatone, ii. 102 1 cut-water capped 

with, ill. - quarries, ii. 379. - government, orders issued by, i. 29 ; 
fnvourable to cnnnl works, 32 ; directions 
iaeucd to, fi3 ; views of, 80.  

Agreement pnper, form of, iii. 126. 
Agricultilrnl drninnge, ii. 3G ; rnodiflcation of 

rudest kinds of, ib. 
Ahneea river, i. 321 ; length of, to junction 

with Ilin~lc, s.13 ; riac of, ih. 
Aimn, village of, i. 286 ; bridge at, 293. 
Aiinlie'a brick-making machine abandoned, 

iii. 15. 

Ajmuthpoor, village of, i. 289. 
Akrabad, town of, i. 249. 
Albino, Serio river at, i. 103. 
Nignement (Ganges canal) in 1st division, 

i. 85;  detailof, 123; througlt Bolundshuhur, 
223; to Simra, 230; angle of, ii. 29. - lower (Rutmoo), ii. 32;  tangential points 
of, ib.; bridge of cross-communication a t  
tangential point of, ib. - laying down the, in canalchannel, ii. 538. 

Allahabnd, i. 26, 33, 34, 44, 45 ,  47,  48, 53;  
establisl~ment and discontinuance of watcr- 
gauge at, 23 ; proposed branch of canal 
to, cost o t  28;  letter dated at, 3 0 ;  pro- 
jects for canal to, 3 3 ;  extension of main 
line of canal to, 34;  line from Hurdwar 
tested, 82 ; survey at, 298. Vide Cawn- 
poor. 

AUan Sahib k a  Poorwa, cut  from, to Sookut- 
poor, 293. 

Allen, Lieut, ii. 328; presence of, a t  Roorkee, 
336. 

Alligurh, i. 92, 198, 201, 228, ii. 107 ; rond 
from, to Bolundsl~uhur, i .  224;  fort of, 228; 
traffic between, and Cawnpoor, ii. I l o .  
- district, sclleme for canal through, i. 9 ,  

15; survcye in, 79.  
- and Mynpoori districts, i. i 9 .  
Alps, i. 101.3. 
Anderson, Mr. C. ,  i. 97. 
Angelo, Lieut., i. 9 8 ;  assistant on Etawah 

brnnch, 383. 
Annunl rains, ii. 21. 
Anoopshul~ur, i. 399, ii. 105. 
Aoseer, village of, i. 277. 
Apparatus for opening and cloning bays of 

regulating bridges, ii. 13; how constr~icted, 
i f>.;  time and labour in using, ib.; emciency 
of, ib. 

Appendices to report of sanntory committee, 
iii. 29. 

Approach to Rutmoo dam, curve of, ii. 3 1 ;  
revetments, ib. - ramps of, on Puttri, ii. 90  ; constmc- 
tion of, ib .;  slopc of, ib. 

Apron for protecting dam (Rutmoo), ii. 4 1 ;  
formation of, ib.; retention of, in position, 
ill.; slope inwards of, ib.; doublc use of, ib. 
- of hcx~vy inaterials (Ranipoor works), 

ii. 71 ; widtl~ of, ih. ; way of carrying, ib. ; 
out of reach of wliirlpoole, ib. 

Apron-work (Rutmoo), ii. 3 4 ;  strengthening 
of, ib. 

Aqneduct line, reason for preference of, i. a7; 
cost of, 28. - ovcr Rutmoo, i. 120. 
- on Solani, design of, ii. 429 ; wen 

covered by body of, 468. 
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mittee, 40; report called from. 64: reasons 
for plan of operations, 65; recommendations 
in report of,68; establishment recommended 
by, 69 ; system of nccounts proposed by, 
71: conclusion of reoort bv. 72: abstract 
of expendittrrc, 73; s;ggest&s of,'approved 
by government, ih. : delivered ovcr cl~arae 
of works, 77 ; leaves m a 1  works, 9 9 ;  
section of Indvls by, 170 ; extract from re- 
port on Ganges a n a l  works by, iii. 3 ;  con- 
cluding remarks in report of, 5 ; report on 
Ganges canal works by, 131. 

Bakurgunj, village of, i. 289, 294. 
Bandmoo, village of, i. 250. 
Bangunga, an old branch of the Ganges, i. 16, . - 

I I .  

Banks. maintenance of, duties of beldars con- 
cerning, ii. 1 1  1. 

Bar, adoption of, ii. 11 ; experimental, ib. 
Barrack-masters, forms to be observed by, 

iii. lli. 
Barrage, Egyptian works called, i. 104. 
Barrah, village of, i. 250; bridge at, 308, ii. 

2i2. 
~ a i i p o o r ,  bridge at, i. 293. 
Basin, cntchment (Rutmoo), ii. 22 ; area of, 

ib.; length of, ib.; width of. ib. - Puttri, dminage of, i. 114, ii. 65; con- 
nection of, with Rutmoo, i9. - Ranipoor, ii. 65 ; watershed of. 78 ; 
boundaries of, il. - Rutmoo, connection of, with Puttri, ii. 
79. - centrical, drained by Rutmoo river, i. 
114. 

Bastions a t  Solani aqueduct, ii. 433; termi- 
nating, 455. 

Bathing-places, i. 129. 
Bavino quarries (Italy), i. 101. 
Bay of Bengal, i. 45. 
Bays, number of (Myapoor), ii. 12; width of, 

il.; heigbt of, ib.; shutters of, 13; facilities 
for closing, ib. ; importance of, ib. ; neces- 
sity for keeping one open for navigation, 
15. - (Rutmoo), number of, ii. 33; height of, 
ib.; masonry flooring of, ib. - conversion of, into abutments (Solani 
aqueduct), ii 510. 

Bed levels of canal, great descent in, be- 
tween Ranipoor and Puttri torrents, ii. 20. - Rutmoo river, state of, ii. 55 ; high 
ground in centre of, ib. - excavation of, a t  escapes, ii. 115. - Solani, s111pe of, ii. 465. 

Beerpoor jheel, passed by Etawab branch, i. 
348 ; description of, ib. 

Beeumabad town of. i. 58. 213. 
~ e i n ~ o o r  canal, i. 12: 
Behot, town of, damaged by Znbitha Khan's 

canal, i. 422; connected with Suliarunpoor, 
ii. 1Oi. 

Belnspoor, advantages of escape taken from 
Bolundshuhur branch near, i. 419 ; e 
jagliire belonging to late Col. Skinner, ib. ; 
navigable line of canal near, ii. 410. 

Bcldars, workine parties attached to Rutmoo 
regulator, ii. 49 ; duties of, 98; regulation 
for discipline of, ib.; responeibility of, 11 1. 

Bel:dor, deacription of mills in Provence and 
Dauphin6 taken from, ii. 380. 

Belka falls, low levels of, i. 165. 
Belre, village of, i. 20, 202, 206; height of, 

above the sea, 2 1 ; approach of cand to, 204; 
depth of excavation from, 208 ; list of 
works constructed on canal from, ib. - falls, i. 192; commencement of foundn. 
tione of, 78, ii. 180; design of, ih.; foundn- 
tione of, ib.; protective arrangement0 To1 

excavations of, 181; materials of, ib. ; cosf 
of, ib. ; under whom commenced, ib. 

Bennres, method and description of brick. 
making obtained from, iii. 4, 5. 

Bengal, bay of, i. 45. 
Bentinck, Lord W., plans of Captain Debudc 

submitted to, i. 10. 
Bergamo (Italy), i. 99, 103. 
Berm, regularity of. from l loth mile, i. 240 

purpose of building the, ii. 16; constmction 
of. 577. 

~ e s i ,  Captain, i. 58, 59. 
Bhabur land, i. 42. 
Bhat river, i. 1 17. 
Bhamnt  village, drainage near, i. 268. 
- bridge, i. 275. 
Bheel, quarries at, ii. 104. 
Bhimwanmow, village of, i. 321. 
Bhogpoor, lower flats of, i. 170. 
Bliola, village of, i. 221 ; navigable cut at, ii, 
315,317; deviation from general design atl 
ii. 316. - falls. ii. 165, 185 ; foundations of, ib. ; 
design of, 186 ; materials of which built, 
ib.; cost of, ib. ; under whom built, ib. 

Bhookurheri, i. 112, 114, 117. 
Bl~oor (sandhills), a remarkable feature, i. 

113, 122. 199, 206, 210. - tracts between Sirdhunna and Jullaln- 
had, i. 215. 

Bhopa bridge, i. 208. 
Bhosan bridge, i. 308, ii. 277; foundations of, 

278. 
-arch, fall of, iii. 216; sketch of, ib.; causes 

of fall, ib. 
Bhuguleea nulla, i. 147; tunnelling proposed 

for, 148 ; fllling in of deep section of, ii. 
23; cuts in low ground near, ib.; spurs on 
right bank of, ib. 

Bhugwanpoor, i. 112, 115,118,~. 413. 
Bhutti territory, i. 13. 
Bidhun, bridge at, i. 293. 
Bijlgurh. fort of, i. 287, 320; uncultivated 

tract around, 326. 
Binnowru, fort of, i. 283. 
Birheeya, entrance of Noon drainage into 

Ganges khadir at, i. 290. 
Birowli bridge, i. 230. 
Bithoor. i. 305. 
~it t -heads a t  Myapoor. ii. 15. 
Blnne, Capt. i. lie: . 
" Blind " escapes, upstream end of Solani 

nqueduct, i. 186. 
Blocks (Rutmoo), maximum and minimum 

depth of, undersunk, ii. 31 ; distance be- 
tween each pair of, 32 ; arching of, ib.; 
masonry, ib. ; number in right and left 
revetmenta, ib.; number in bays, piers, &c., 
il.; supporting platform, 37; forming foun- 
dations of inlet across Rutmoo channel, 
42 ; detail of, 470; number of, in Solani 
aqueduct. 477; rate for each class of, 480. 

Block-sinking (Solani aqueduct), ii. 459. - paper on, by Captain A. G. Goodwyn, 
iii. 268. 

Boata, arrangements for passing Ranipoor 
and Puttri works, i. 181. 

Bobyl, fall of, i. 165. 
Bochna nulla. i. 130. 131 : inlet for. ii. 4: , , 

description bf, 7. - inlet, ii. 16; width of canal face of, ib.; 
limit to works of. on UD-stream side. ib.: 
connection of works with line of ghat; ib. ' 

Boileau, Col. .John (engra), recommendation 
of bridge a t  Mynpoori over Eeeun river, i. 
264. 

Bolundshuhur, i. 94,201,207; regulator, 198: 
course of canal through, 222 ; cross scc- 
tion from, to Kwoon river, 224 ; lection 

of canal on leaving, 237 ; waterway of re. 
gulator, 239. 

Bolundshuhur district, Capt. Debude's~chem~ 
for canal through, i. 9, 15 ; levels in, 17; 
surveying in, i9. - branch, lengtll of, i. 34; description of, 
84 ; lies in 3rd division, 95 ; completion 
of six miles of channel, il.; intended for 
irrigation of Jumna khadir, 220; head- 
works, 221. ii. 99. 103; proposed division 
of fall on, i. 408 ; data, ib. ; section of 
channel, 410; junction of a n d  with IIoel 
branch, 411 ; leading heads for escape on, 
417; situation of, ib.; point at which brauch 
leaves the canal, il.; bridge, ib.; course of, 
409 ; possibility of line to Jumna from, 
410. .-.. 

- branch head regulator, i. 98; amount of 
high water on, ii. 103; formula of dis- 
charge over, ib. ; establishment at main 
branch at, 11 1 ; discharge at, 542. 
- and I<oel branches, i. 400; surveys of, 

incomplete, ib.; original estimates for, 402; 
length of works, 403; estimate of supply, 
404 ; table of slopes on, 405; dimensions 
of, after junction, 412; proposed establish- 
ment of feeders from Etawah line, ib. ; 
proooscd mean8 of escape on. 415: irri- . , ,  
gation on, 469. 

3ombay, Lieut.-Col. Cnutley arrives at, i. 
104. 

3oodhi Gunea and Boodhi Jurnna. similaritv 
between, < 5. 

3oodlii Jumna, head of, i. 16; shingly bed of, 
109. - ~ - .  

3oodpoor, masonry faU at, i. 35, 192. 
3ooks. list of. in Ganaes canal professional 

library, iii. 235. - 
BorassrisfEabell~ori~~~, i. 230. 
3oasut. De. dissertation on curves. ii. 159. 
3ould&s, baed in foundations, ii.'86; where 

collected, il. ; bed of Solani nqueduct wm- 
posed of, 453. 

3oundary rivers, drainage of, ii. 58; beds of, 
ib. 

3oungla, village lands of, i. 141; expanee of 
sand at, 144. 

Iranch (Myapoor), bed or, ii. 10. 
banches, works at departure of, i. 87; ren- 

sons for discontinuing, 94 ; dimensions of 
channeh, 127 ; heads, ii. 95 ; works a t  
tached to heads of, 99; eswpes above the, 
107: means for laying dry, ib.; number of 
gates at  heads of, i l l 

- 

kicks, failures in manufacturing, ii. 18 ; 
how made. 26: whence soil for making i n  
procured, ;b. ;' superintendence of manu- 
factories of, ib.: sizes of, used in Rutmoo 
works, 51; burning of, il.; wl~ence tile best 
are procured, 501 ; return of, iii. 3; cost of, 
ih., 4 ;  high price of kutclia. 8; expenditure 
on, ib.; abstract of, in 1847-8, 9; table of 
rates of, ib. 

3rick-flelds (Rutmoo), proximity of, to 
works, ii. 25; to excavated channel of new 
escape, ib.; advantages, ih. 

3rick-kilns, various essays in, iii. 4. 
3rick-making, commencement of, i. 29; ma- 

chinery for, 91 ; Hall's machinery for, ii. 
51, iii. 9, 10; in Northern or I st division, 
iii. 1 ; results in, 2 ; Ainslie'a machine, 3, 
14: experiments in, 3, 4; abstracts of, 1 to 
20; ni6des of, fi. 

3rick-~;~oulders, strikes among, i. 191. 
3rick-work, induration of, ii. 32; abstract of, 

iii. 2. 
Iridger, list of, i. 87, 224, 252, 258; width of 

waterway from 110th to 180th mile, 241; 
design of, 314, ii. 279 ; ramps of, 4, 91; 
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diminished height of, 18; flooring of, 3 4 ;  
description of roadways, 90,  91,  107; inlets, 
94; attached to branch I~eads, I00 ; over 
canal a ~ i d  branches, 103 ; conversio~i of, 
into roads of communication, 108; flanking 
of waterways, 217;  between head of canal 
and Roorkee, 227; materials used in, 228, 
258; details of. 248;  construction of, 2 i 5  ; 
injured by floods, 463. 

Bridges, regulating, connection of, with dams, 
ii. 12 ; design for, 13 ; connection of, with 
canal cl~annel, 2 0 ;  action of, 95,  96. 

Bridge inlets, object of, ii. 59, 8 9 ;  connection 
of, with excavated channel, ib . ;  conflned to 
tract aboveltoorkee, ib.; ramp of approach, 
90. 
- Myapoor regulaling, ii. 45.  
- Noorpoor, ii. 238. 
I3rownlow, Lieut. i. 98 ; succeeded Lieut. 

Johnstone on Etawah bbrucli, 383. 
Brushrvood, layers of, ii. 57 ; use of, ib . ;  

plantations of, 93. 
Buffalora, town of. i. 99.  
Building for machinery, ii. 930.  
Buildings, cl~oki, ii. 4,  9 9 ;  general remarks 

on. 17. 
- supcr-passage, Puttri ,  ii. 8 9 ;  locks of, ib. ; 

number of men forming gangs at, ib.; over- 
seer of, ib.; duties of overseer of, ib. - escape, ii. 114; proximity of, to bridges 
and chokies, ib. ; accessible position of, 
ib.; proper superintendence of, ib. 

Bujruogpoor, i. 326. 
Bukutpoor hollow, i. 2 i 0 .  
Bunar. village of. i. 399. 
Buodelkhuud, course of river Jumna in, ii. 

407. 
Bundi bridge at, i. 259. 
Bunds, probable consequence of establish- 

ment of, i. 42;  Lhro\vn across tlie Jumna, 
ib. ; on the 1'0, 99 ; ,judicious application 
of, ii. 53 ; parallel l~nes  of, 5 4 ;  situation 
of, ib. : eEects of flood upon, 529 ; addi- 
tions made to, 531. 

Bur (Ficus religiose), specimens of, ii. 8 .  
Iiurani lands, i. 203. 
Barotha, bridge at, i. 234. 
Burragaon, slope of canal near, i. 338. 
Rurramai, bridge at,  i. 258. 
Burrumpoor nnlla, ii. 430. 
Bur-tree, gigantic, ii. 9 ;  a centre of attraction, 

~ b . ;  arms, shadow of, ib. ; how protected, 
I6 . .. 

Bynswal, village of, i. 2 0 ;  height of, nbove thc 
sea. 21. 

Bytukn, ii. 8 ;  nature of, ib.; position nf, ih.; 
l~c ig l~ t  of, ib . ;  approach to, i b . ;  sanctity of, 
ib. ; destruction of, 9 ; reboildiog of, ib. ; 
ornamc~ital, ib.; present position of, ib. 

Cnlculation of revenue Rom canal works, i. 
11R 

Calcutta, Sir n. ITnrdinge'e arrival at, i. 3 i .  
Canal : line between Sutlqi nnd Jumnn, i. 14; 

from 1Cunklt11l to Caxvr~poor, 27; Ic11gt11 of 
Futtel~yr~rh, Holt~ndsliuliur, Etawnh, and 
Cawnl~oor b rn~~c l~es ,  a4 ; proflte on irri- 
~n t ion  Iroro. 49 ; traltlc in dry and wet 
season on. 50; bcneflts to be derived from, 
51 ; bcncflts of irrigntion from, 53 ; nrtrr 
liornal, 56 ; reasons for ndvocntiny irri- 
gation, 5R: lines to be complcted a t  once, 6 5 ;  
surveys rccon~mended for, 6 8 ;  first object 
of, 81 ; rotrrsc of main trunk, A4; divisio~i 
of main line of, tb. 122, 198; work8 on early 
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part of course, 8 5 ;  remodelling of line, 8 i  ; 
difficulties of,less in Lombardy than in India, 
101; difference of, in Lombardy and Pied- 
mont, 102; crossed by mountain torrents, 
no examples of. observed in Italy, 103; ron- 
nected with mountain rivers in Piedn~ont, 
104 ; passage over Solnni, 1 1 9 ;  (hrancl~) 
above Hurdwar, 126; crossing of llanipoor 
torrent, 133; line of patrol for, 1 3 i ;  points 
of contact with torrents, 150, 151; water 
projected into channel, 152; case of, with- 
out embankments, 159 ; curve of channel 
in tlie Doab, 167; slopes of cl~annel, 1 8 i ;  
soil of channel from Ranipoor, 190; length 
from Roorkee to Nanoorr, 192; branch near 
Jnoli, 193 ; proposed Tuppul hrnnch, ib.; 
original project of, from Rqorkee to 
Nanoon, ib. ; line from Kliutowli to Sird- 
hunna. 212; inclinatio~r of. from Sirdhunna 
to Jullalabad, 217; boundaries. 218; course 
from 140tIi to 160th milc, 225 ; course of, 
from 160th mile, 2 3 0 ;  completion of 3rd 
division from 100th to l8Otli mile, 2 4 i ;  
red~~ct ion of depth of water in, 2%; course 
frorn 44th to 65th mile, 262; contact with 
cross drainage, 268; course from 65th to 
1r)Oth mile, ib.; section of chnnncl a t  100th 
mile, 273; project for 1845, 276; actual 
state of, 2 7 7 ;  main line of (1845),  278; 
course from 100th to 135th mile. 280 ; 
course from 127th mile, 286;  intermediate 
course between Pandoo and Eesun, 291 ; 
line through Cawnpoor cantonment boun- 
dary, 297 ; milestones, 318 ; numbering 
of milestones, ib. ; plantations, ib. ; works 
for regulating supply in, ii. 4 ;  power 
of retaining supply of. 5 ;  mouth, 6 ;  exca- 
vatious a t  head of, 9 ;  slope of bed, 21;  
embankments a t  Peeran Kulleeur. 23, 24 ; 
section of channel between Rutmoo and 
Peeran Kolleeur, ib.; confinement of water 
in channel, 29;  means of entering channel, 
id.; entering of torrent, ih.; work for re- 
lieving channel, 37;  regulation of supply, 
ib . ;  channel 011 R~rtmon river. 44 ; protrc- 
tion of channel, 4 7 ;  reaches Irigli land of 
Roorkee, 5 8 ;  position of channel, ib.; trnns- 
verse section of, 6 7 ;  truc level of bed of, 
i 2 ;  contingency of floods, 7 3 ;  situation 
farourable for drainage  operation.^. 84 ; 
inlets on, 8 9 ;  position of cliokiea, 9 2 ;  effect 
of boundary ditches, ih.;  angle formcd by 
embankments, ib.; regulation of supply for 
irrigation, 9 5 ;  hridrrc over, 103; number 
and heiglrc of bays, ib.; s~rpply on reacl~ing 
Nnnoon fork, 107; menne tbr keepingfloods 
out of Gangeq river, 100; cscnpes for relief 
of, 114; fall of bed to Wcst ICnlli nuddi, 1 1  G ;  
difflcolties of completing line, 117; slope of 
bed, 520; description of excavation, 548;  
proposed distribution of uupply, iii. 142, 
143; ground occ~rpierl I J ~ .  14;. 

:anal dcpartment, work writtcn for informa- 
t,ion of. i. 1.12. 
- head a t  AIynpoor, amount of water 

ndrnitte~l into, ii. 542. 
- 11en1ls on Junina, i. 46. 
- snnatory co~iimittcc, results of inquiry of, 

i. 6 1 ;  recornmendations of, 62.  
- works, Govcrnuient cmbnrked in, i. 6 4 ;  

instructions of Government on, 6 4 ;  diffi- 
culties in constr~~cting. 6 i ;  Englisli oWce 
establishment,, 6 9 ;  nnti\.e office cstnblish- 
ment, ib . ;  treasury establisl~n~ent, 7 0 ;  de- 
tached wnrks, ib ; stntc of, i 7 ;  from 1848 
to IA54, ih.; staff' on, in  1J48, 7 8 ;  of 2nd 
division, 79 ; of 3rd division, ih . ;  of 4th 
division, ih.; of '5th division, i h . ;  of 6th 
division, 8 0 ;  points influencing, 8 4 ;  extent 

of 1st division, 8 5 ;  allusions to interrup- 
tions in, 8 8 ;  interruptions to progress of, 
8 9 ;  cause of delny in. 9 2 ;  steady advance 
of, 9 5 ;  6th and 4th divisions incorporated, 
9 8 ;  actual stateof, 154; in connection with 
mountain torrents, 159; division of, ii. 433. 

Canals. arcument on benefits to be derived 
from', i. i s .  - blilanese, derivation of supply of, i. 100. 

Cantonments. removal of from Kurnal. i. 54 .  - , -  
Castor-oil plant, stalk of, ii. 320;  use of, ih. 
Catchment basins, ii. 64 ; extent of, i b . ;  

cl~aracter,  ib. ; of what consisting, 6 5 ;  
area of, ii. 8 0 ;  super-passage for drainage 
of, ib. 

Cattle ghats, tendency to silt, i. 169; inlets 
attached to, ii. 02.  

Cautley, Captain, rcceives charge of canals 
ti-om Colonel Colvin, i .  16;  appointment 
abolished, 17;  takes charge of Eastern 
Jumna canal, 18; report of, Ganges cnnal. 
3 0 ;  ConFequence of error in report, 31 ; 
placed in independent control of Doab 
canals, 3 2 ;  duties of, ib.; report of 1845, 3 3 ;  
various projects for Ganges canal. 33-35; 
estimates of cost, 3 4 ;  first project li)r 
Ganges canal, ib . ;  second project, 16.;  thircl 
project, i 6 . ;  proceeds to Burope, 3 i ;  nrgu- 
mcnts on G:~nges navigation, 40 ; fourth 
project of, 8 3 ;  estimate of, iii. 292. 

Cautley, Major, report of, referred t o  by go- 
vernment, i. 64 .  

Cautley, Li~ut.-Colonel P.  T., report on irri- 
gation, i. 5 3 ;  state of works when lie re- 
ceived charge, 77 ; directorship of, ib. ; 
works proceeded on third project of, 8 0 ;  
report of 1850. 8 3 ;  observations on esti- 
nlnles of 1850. 8 4 ;  summary of report of, 
8 8 ;  amount of estin~ate of, 1850, 8 9 ;  ab- 
strnct of expenditure on cnnal works, 8 9 ;  
aim of, 9 2 ;  reasone for change of plan, 9 3 ;  
vieiva on canal question, i b . ;  leaves Eng- 
1;md to visit canals in Ifimbardj-, 9 9 ;  re- 
sumes charge from Major Baker, l o 4  ; 
early carecr pnssed on Eastern Jumnn 
canal, 1 1 0 ;  report and estimate of 1830, 
121; views of, in 1839-40, 126; project of 
1845, 140 ; original survey of (1890-40),  
141; surveys of Ganges canal made by, 
149;  report of (1845),  ib., 151;  occupied 
on drainage question. 153 ; letter of, 174 ; 
extract frorn letter or, 198; report in 1840, 
218. 

Caavery, waters of, in Southern Madras, i. 52. 
 awnp poor, erection ot' water-g.~uxes at, i. 2 3 ;  

proposed navigable canal frorn Iiunkhul lo, 
2 i ;  extension of levels to, 33 ; length 01' 
proposed i r r ig~~t ion branclr, 34;  volu~ne of 
Ganges watcr passing, 44;  navigable lines 
from the moantains to, 5 0 ;  peculiar feature 
of district, 81 ; line bearing upon, 198 ; 
works constructed in town of, 2 9 8 ;  lorr- 
land lying betwr~n.  and Baitool, 250 ; 
description of cund nt, 301 ; design for 
drainage, ih. ; position of canal works ar. 
3n'Z; n~ilitary ndvanta~es  of cannl worka 
to, 303; list of aorke at,  300; (liftlculty ~ ) t  
procuring bricks at, 3 2 0 ;  traffic betweell, 
and Alligurh, ii. I l o .  
- cnntonment: proposcd removal to r ip l~t  

of cannl liue, i. 303. - district : course of Seyngoor river 
tltrouglt, i. 220. 
- terminnl : when ready to receive water. 

i. 9 6 ;  delny of urorks, ib.; put uridcr man- 
agement of Lieut. Hodgson, 9 8 . 3 2 0 ;  lenatt~ 
of, 250; drscriplion of, ib.; detail of worke 
on, 251; average depth of digginp on first 
t l l irt j  miles ol; 25; ;  course of, from Gud- 

R R 
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dunpoor to  Singpoor bridges, 259; course 
of, fionl 135th mile, 293; curves on, 294; 
Course from 144th to 164th mile, 295; pecu- 
liarity remarked upon, 298 ; actual h a d  
supply of, 309; calculation of expenditure 
of supply, 310 ; transverse section of 
channel, ib. ; widtll of towing-paths on, 
317; description of roadway, ib.; description 
of station posts on, 319; divisions of, ib. ; 
advance of Etawnh division, 323; situation 
of rnjbuha heads on, 456; dimensions of, ib.; 
slope of country, 457 ; rajbuhn irrigntion 
from, ib.; plan of rnjbuhas on, 458; feeders 
from, 462; description of, ii. 135; escapes 
on, 136; soil of, 243; materials used in, 
244; excavation, 565; state of country, 
566 ; section a t  Ducknapoor bridge, ib ; 
difflculties of, 567; Lieut. Hodgson's re- 
murks on, ib. ; capacities of channel, iii. 
146. 

Cawnpoor terminus, situation of, ii. 407 ; 
poillts of difference between, and Etawah 
terminus, ib. 

Cement, proportions of, in Myapoor works, 
ii. 19; composition of, 75. 

Centerings,earthen portion of, ii. 209; descrip- 
tion of, 4%;. 

Centre sluices (Rutmoo dam), ii. 38,44; height 
of, ib.; construction of, ib. - sluice gates (Rutmoo dam), ii. 44 ; hold- 
ing of, in position, ib.; preasure of water 
on, ib. ; leakage of, prevented, ib.; action 
of, as  self-regulators, ib.; efficiency of, ib. 

Chains, iron, used in block-sinking, ii. 56. 
Cbnmber, lefr, flooring of (Puttri  super- 

paasage), ii. 85 ; settlement of, ib. 
Chambers, means for closing, ii. 68 ; without 

mssonry bridge across, 403 ; proposed 
doublc line of. 408 ; method of laying 
dry, 512. 

Chandai Puhnr (hill), i. 123; temple on, ib. 
Chandpoor, village of, ii. 437. 
Channel : process of deepening, well under- 

stood, i. 49; excavation, advancement of, 
82; results, ib. ; evils of torrents entering, 
l i 3  ; increased width of, 176 ; capacity 
of, from 110th to 144th mile, 239; rectan- 
gular reduction of, 265 ; average depths 
of, ib. ; inlets forming part of rajbul~a, 
ii. 3 ;  width of, from Ganges to lllyapoor 
dam, 9; slope of, ib. ; cl~ange of slope, 10; 
cffcct of slope on brnncll, ib. ; means for 
facilitating clearnnce out of, ib. ; plan for 
using, 49; capability of performing duties 
required of, 50 ; maintenance of, as  free 
water passage, ib. ; influence of, on salu- 
brity of country, ib. ; disposition of, 6 i  ; 
total width oL ib.; abutment of mill channel 
(Ibnipoor super-passage), ib.; widtl~ of, ib. ; 
super-pnssage channel, 71 ; difference ol 
dope between Rnnipwr nnd Put t r i  cban- 
nels, 80 ; relief of rajbulla cliannels, 91 ; 
m ~ o u n t  of slope, 103; capacity and equili- 
briurn of supply, 112 ; line of Ganges 
canal, 113 ; outlets a t  stated distances 
along, ib. ; regulation of supply in, ib. ; 
l euph  of, from main canal to the West 
Kalli nudrli. 119 ; regulating supply in, 
3n2 ; revetted cl~nnnel, length of, 434 ; for 
carrying canal water over Solani, 468 ; 
action of fluid on, 525 ; acctions of, iii. 143. 

Chenab river, i. 4. 
Cl~itowrn fulls, 192, 209, ii. 183 ; exknniri  

ruina near, i. 20i;  foundation wall of, ib.; 
materials of, ib.; cost of, ib.; under w11on1 
built, ib.; depth of water from, to Dwna  
313; works at, 318. 

Chobipoor, bridges over the Noon nt, i. 290. 
Cl~oki  poats, ee.tnblishldent of, i. 38. 

:hokies, deecription of, ii. 280, 281, 286; 
position of, 283; intention of, ib. ; estimate 
for, 287; cost of, ib.; evil of using half- 
burnt bricks in, ib. ; tables of, 289; ar- 
rangement of, 291, 292. 

2hoiya nuUa, i. 214, 218 ; aqueduct over, 
278; flood-water in, ib.; level of bed of, 
279; recommended to  be surveyed, 399. - drainage, i. 398; nullas connected with, 
ib. - river, depression of, i. 215. 

>hokra, village of, i. 253. 
2hubootra (masonry platform), ii. 8. 
2humbu1, retrogression of levels in, ii. 161. 
2hundelon k a  Nugla, rise of drainage near, 

i. 348. 
>hundos, cross-communication with h o o p -  

shuhur, ii. 105. 
>hungeri, bridge at, i. 234. 
:I~ungurwn, fort of. i. 284, 285. 
zhurch a t  Roorkee. ii. 94. 
Xmate, causes of change in, i. 53. 
2ircuitoua line without aqueduct, cost of, i. 

28: advantages and disadvantaaee of. 118: - , ,  
exhmple of, a. 

Zivil Engineers' College a t  Roorkee, ii. 613. 
:lay, well-marked bed of, ii. 31. 
Zlerk, Mr. G., countenances Ganges canal, 
. ,.- 
I. d l .  

Coleroon, waters of, in Madras, i. 52. 
Eollyer, Assist.-Surg. N., report of, iii. 54. 
Eolvin, Col. John, C.B., superintendent of 

canals, i. 11 ; report of, and its conse- 
quences, ib.; leR India in 1836, 12; works 
on Delhi or Western Jumna canal partly 
designed by, 110; undersinking by, ii. 469. 

Committee on Ganges canal works, i. 26 ; 
recommendations of, 28. - for inquiry into causes of sickneas on 
canals, i. 59 ; results of labours of, ib. ; 
report of, 60 ; principal conclusion in 
report of, ib.; results of inquiry of, 61; 
recommendations of, 62. 

Como, Lngo di, the source of the Adda, i. 
101. 

Contingency of floods provided against, on 
Hanipoor andPut t r i  supcr-passages, ii. i2 .  

Contract system of irrigation, difficultiee of, 
i. 429. 

Contracts h r  hricks, iii. 2. 
Contractors, difflculties caused by want of, 

i. 90;  rate allowed to, ii. 557; results ol 
accounts of, iii. 3; causes of failures of, ib.; 
men of straw, ib. 

Corbels, use of, ii. 37. 
Corn-mills proposed to be built near Lounds 

Leniwala, i. 134. 
Correspondence, prScis of, in reference ta 

canal workr, i. 30, 31. 
Cotton boats, relative size of, on Jumna and 

Ganges, i. 48. 
Counterforts, ii. 32, 35. 
Country, featurea of, in aoutbern districts, i. 

83; water, protection from inlet of, in 
Ganges khadir, ii. 58; surface level of, 72; 
topogrnphical features of, 79 ; natural 
escape for dminage, 89; developing of works 
on, 112; depression of, overcome, 401; slope 
of, 409; waterahed of, 538. 

Court of Directors, despntch from, i 26; ma- 
chinery sent by, ii. 332. 

Cremonn. i. 99. 
Crible, Mr., ii. 366. 
Crops, f~tilure of, in central provinces, i .  18; 

statement of, grown on irrigated lands, iii. 
5Il .,-. 

Cross communication, advantage to, i. 154; 
bridge or, ii. 20, 29. 31. - drainage, peculiar character of, 1. 268. 

Cross sections from Hurdwar to Kunkhul, i, 
124; showing relative positions of Rinde 
and Eesun, 273. 

Cugger river, i. 13; small means of irriga- 
tion offered by, ib. 

Cuillhres, mentioded by Belidor, ii. 380. 
Cultivation, i. 219, 223. 
Current, increased velocity of, ii. 45; effect of 

ib.; advantage of, ib.; meetingof, 46; actioi 
of, reduced, 61; direction of, Solani, 491. 

Curtain, portions of, laid in by use of dalls 
and scoops, ii. 84. 
- or apron blocks, failure in, ii. 478. 
Curvea of revetments, radii of, ii. 31; of ap. 

proach to lock chambers, 308. 
Cuts from Ourun drainage into the Pandoo, 

i. 294; across slopes in bed of Solani, ii. 525. 
Cutwaters, ii. 13; extent of projection of, ib. 
Cylinders, vertical direction of, ii. 35. 

D. 
Dadoopoor, i. 109. 
- dam, i. 108 ; foundations of, ii. 469. 
Daghbels (lines of excavation), laying out of, 

ii. 579. 
Dalhousie ghats, ii. 22i. 
Dalls (or scoops), laying in of walls by, ii. 84. 
Dam, and inlet, on Rutmoo river, longitudinal 

profile 01; ii. 44; diagram of, ib. ; descrip- 
tion of, ib. - system, passage of Rutmoo by, i 120 ; 
proposed adoption of, 140. 

Damietta, i. 104. 
Dams, retaining, i. 104 ; proposed site oC 

142; progress of Ranipoor dam, 153 ; canal 
works connected with, ii. 4 ; connection 
of, with drainage works a t  Dhunoari and 
Myapoor, ib. ; sluices of, 5, i ;  position 
of, 6 ; foundations of, when laid, 7 ; pier@, 
ib.; right flank, connected with regulat~ug 
bridge, 12 ; foundations of, 18 ; depth of 
foundations, ib. ; materials used in, ib. ; 
flanks of, 31 ; revetment on down-stream 
side of, ib.; up-stream flanks of, 41 ; pro- 
tective arrangements for, ib. ; apron along 
face of, ib.; down.stream side, ib. ; plat- 
form. ib.: comuonent uart of regulating - .  
brid$es, k. - 

Daoodpoora, village of, ii. 142. 
Daoopoor bridgc, i. 230. 
Daana. i. 217. 218; fall and works at, 221, 

ii. 165; wakrway below, i. 239. - falls, ii. 18fi; fouudation of, 187; me- 
morandum relating to, ib. ; diagrams oC 
188 ; piling of, ib. ; nlaterials of which 
built, ib.; cost of, 190; under whom built, 
ib.; limit of rnjbuhas to heads of, 43.9. 

Debude, Captain, project of, i. 6 ;  mere en- 
lur~enient  of Abno IChan's scl~en~e, 8 ; 
design to tl~row embankments over I I i~~dun 
and West ICnlli nuddi rivers. 9 ; means 
limited. 10: uroceeds to Calcutta, ib.; C R U ~ ~  
head it ~ a n ; ~ o o r  by, 17. 

Decisions OII points submitted by executive 
offlcera, iii. 12i. 

Declivity, restriction of, on canal line, i. 35. 
Delhi, i. 46, 50, 107, loR, 109, ii. 103; nevi- 

gation from h~ l l s  to, i. 50; crossing of high 
road to, 225 ; celcbrated for remains of 
nncient sewerage and underground chan- 
nels, 301 ; city of, ii. 64. 
- and adjacent districts, reservoirs for 

irrigation extensively used in, i. 8 ;  csnds, 
13 ; lneane of i r r igat io~~ of, 107. 
- canal, i. 42, 54 ; winding tllrougb 

khadir, 55; disadvantages of, 60,61; design 
of work8 on, 110. 
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Delhi and Doab canals, results on, i. 197. 
Delta of Nile, works of, i 104. 
Dempster, Dr., i. 40. - Lieut., i. 79. 
Deorala, village of, i. 6. 
Deposit, fan-like form of, i. 170; shown on 

Eastern Jumna canal, ib. ; periodical 
clearances of, ib., ii. 10; effects of, ib. 

Deposits from action of torrents, i. 57; from 
floods, 155. 

Depression, extent of, a t  Badshahpoor village, 
i 112 ., 

Depth of wells, i. 266. 
Descending and ascending series of works, 

nronosed retelltion of, on Etawah terminal, 
li. doe. 

Descents, masonry, i. 143 ; perpendicular, ii. 
160. 

Details of Ganges canal lines, i. 28. 
Deviation of Ganges canal line, i. 270. 
Deyori, course of Mr. Read's line from, 

i. 399. 
Deyra, i 123, 126 ; timber trade in valley of, 

60. - Doon, valley of, i. 12, 32 ; watcr- 
courses in, 107, ii. 64 ; ca~lals less dim- 
cult than those of Jumna, i. 426 ; lime 
rock burnt in, ii. 51 ; rivers in, 212 ; 
series of observations taken in, 466. 

Deywa jheel, i. 334. 
Dhsroo bridge. i. 266 : line of canal from. - .  

362. 
Dl~aroo ka  Nugla, inlet of, i 261. 
Dholuri, i. 213, 214, 218. 
Dhundos bridge, i. 275. 
Dhunni ka Nugla village, passage of hollows 

at, i. 262. 
Dhuno~vri, i. 41, iii. 9; falls, i. 175; village 

lands of, 176; darns connected with drain- 
age works at, ii. 3 ,4 ;  spring-water found in 
excavating channel nt, 24 ; position and 
descriptiou of springs in, ib.; effectsof large 
volumes of water nieeting at, 45 ; watcr 
from torrent at, ih.; velocity of torrent at, 
ih.; water from canal channel at, ib. ; velo- 
city of water from canal channel at, ~ b .  ; 
probable retention of slower current on 
high levels, ib. - canal at, abrupt curve of, i i  28 ; protec- 
tion of, 29. - estate, on which Rutmoo works are 
aituntcd, ii. 25. - regulator, ii. 96; action of, for drainage 
purposcs, ib. ; duties of overseer at, 
i i  97. - sluices at, ii. 112. - works, plan and section of drain of, ii. 
27 ; centre of, ib. ; ultimate success of, 
rernarkablc, 28 ; outline of, 29 ; fortifia- 
tion of, ib. 

D h g a m  nhowing operations on the Ganges 
khulir, i. 10. - line of springs from tlie Sewalik hills, 
i. 42. - section of canal, i. 133. 

-torrent flowing over aandy bed, i. 161. - canal bcd. nnd supposed action of tor- 
rent, i .  162, 163. 

-- alope on Enstcrn Jumna canal, i. 166. - channel, without embankments, i. 168. - action of, i. 169. 
-section of Indus, i. 170. - canal a t  font of Sewnliks, i. 171. - map allowing course or Oangea canal, 

i. 196; detail of projects of 1845 and 1846, 
187 -... - l i n i n ~  out of works, i. 205. - section of canal from Futtigurh branch 
head, i. 236. 

Diagram sliowing section of channel fmn 
110th to 144th mile, i. 239. 

-capacity of channel on reaching Nanoon 
i. 240. - width of cl~annel a t  Roe1 brancb, i. 240 - lining out of roadway when in contac 
with milestone, 244; description of, 245. 
- courae of drainage from Nanoon head 

works to Ginnowli escape, i. 252. 
-minimum section of canal cliannel fron 

Roorkee to Futtigurh branch, i. 255. - section of canal a t  30th mile fron 
Nanoon, i. 256. 

-position of canal works, i. 260. 
-cuts into the Eesun and Rinde rivers 

i. 261. - drainage cut  into the Eesun, i. 263. - section of canal channel a t  65th mile 
i. 265. - course of canal from 65th to 100th mile 
i. 270. - section of canal channel a t  100th mile 
i. 273. - actual and proposed course of canal 
i. 277. - Tureend drainage crossed a t  Kunsowa 
i. 282. - section of channel a t  135th mile, i. 291. - character of country in neighbourhooc 
of Dubowli, i. 296. - section of clearance for canal line. Cawn, 
poor, i. 300. - lines of military cantonment of Cawn 
poor, i. 303. - section of canal channel where granc 
trunk road crosses line near Duknapoor 
i. 307. - variety of slope in canal bed, i. 312. - elevated platforms of superfluous eartt  
in rear of canal roadway, i. 317. - connection of Etawah and C a m p o o ~  
lines with drainageof Rinde and Seyngoor 
i. 325. - profile of country between the AWE 
hollow and the Rinde, i. 329. - section of Etawah canal channel a t  30th 
mile, i. 330. - lines of drainage a t  58th mile of Etawah 
terminal, i. 335. - section of canal channel a t  65th mile, 
i. 340. 

-position of drainage from 65th to 120th 
mile on Etawah terminal, i. 342. - nature of drainage on Etawah tcrminal 
between 80th nnd 84th mile, i. 345. - position of drainage near Keyseri k a  
Poorwa, i. 340. - section of Etawah cnnal a t  120th mile, 
i. 352. - outline of country on Etawah terminal, 
Bom 120th mile, i. 356. - position of Etaw~lh canal in vicinity of 
Sithmurra nulla, i. 259. - Etnwah terminal in connection with 
Rinde, Noon, and Seyngoor rivers, i. 362. 
- plan of irrigation from Bolundshuhur 

and Koel brnnclies, i. 402; explanation, ib. 
- skeleton design of rajbubns in Mr. Read's 

division, i. 442. - dimensions of main rajbuha and feeder 
channel, i. 44:). - scction of mnsonry bridges for cross- 
communication, i. 445. - passage of ]Fast ILalli nuddi by rsjbuhaa, 
i. 453; cxplanation, 464. 

-sketch of irrigation on Cawnpoor ter- 
minal, i. 459. - lines for Hatrass irrigation, i 465. - outline of proposed irrigation from Jes- 

wuntnuggur rajbulia to Ukburpoor and 
Moosanuggur, i. 469. 

Diagram of dams and works connected with 
drainage a t  Mynpoor and I)hunowri, ii. 4. - vertical section, drop-gates on the old 
and improved method used on the Jumna 
and Ganges, ii. 14. - works a t  Dliunowri, ii. 20. 
- section of highest observed floods and 

tlie condition of the bed of the river before 
and after floods on the Rutmoo, ii. 22. - section of canal channel lying between 
Rutmoo works and Pceran Kulleeur ridge, 
ii. 24. - section of boring 100 feet east of centre 
of canal a t  Iiutmoo, ii. 25. 

-plan and section of drain of Dhnnowri 
works, ii. 27. - plan and section of drain a t  Dhunowri, 
ii. 35. - arrangements made prior to rains of 
1852, and their effcct on course of the 
Rutmoo river, ii. 53. - state of hed of Rutmoo river, ii. 54. - permanent embankment constructed by 
Mr. Login, ii. 55. - bed and bank of Rutmoo river, ii. 56. 
- showing effcct of sandy deposits in bed 

of Rutmoo, ii. 47. 
- levels of river bed, of high water in 

canal, and of canal bed, ii. 73. - level of the bed of tlie Ranipoor rao in 
1853, ii. 77. - different strata of earth a t  the overfall 
of the Puttri  superpassage, ii. 82. - plan of drainage operations, ii. 84. - love1 of the bed of the Puttri  naddi, 
1853, ii. 88. - bridgc inlets on drainage works, ii. 90. - Khuto~vli escape, ii. 116. - Aboo's nulla escape, ii. 122. 
- Janni IClioord escape, ii. 125. - Moonde IChera escape, ii. 130. 
- Kasimpoor escape, ii. 133. - Ginnowli escape, ii. 138. - Nugureea escape, ii. 140. 
-disposition of the slopes a t  the Tireea 

escnpe, ii. 143. 
- lCukwan cscnpe, ii. 145. - Gil~ror escape, ii. 150. - Mulliosi escapc, ii. 152. - Roora escape, ii. 155. 
-curve of Enstern Jumnn canal bed, ii. 

160. 
-plan of falls on Gangescannl, ii. 169, 170. 
- lines of piling a t  1)asna faun, ii. 188. - bays filled wit11 earth in works of com- 

mu~lication, ii. 203. 
- earth centerings in works of commu- 

nication, ii. 205. 
- metl~od of construction of earth center- 

ings in works of communication, ii. 208. - half- longitudinal and hlf- hansverae 
sections of floorings, l i .  214. 
- protective covering of floorings of 

bridges, ii. 215. - longitudinal sections of floorings wbere 
bridge waterways are flanked by towing- 
path passages, ii. 21 7. 
- abutment of n bridge, ii. 278. 
-cl~ange mnde in disposition of works 

between Ranipoor and Rutmoo torrents, 
ii. 299. 
- dcsign of lock chambers on the Ganges, 
ii. 204 . - . - - - . 
- relative positions of navigable and mnin 

lines of canal and works attendant tliereon 
below Roorkee, ii. 308. - disposition of works a t  Muhmoodpoor, 
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canal works. ib. ; tortuous lines of, 268 
parallel with Rinde, ib. ; escapes connectet 
with, 315. 

Elevated platforms (Rutmoo dam), ii. 38 
height of, above canal bed, ib.; counectior 
with revetment esplanade, ib. 

Elleuborougll, Lord, replaced by Sir H 
Hardinge as Governor-General, i. 37. 

Elopement, anecdote of an Oade love i u t r i y e  
ii. 546. 

Embnnkments, probable conseq~ence of, i. 42 
expense of earthen, 120; security to, 154 
omission of. 180; parallel lines of, ii. 54, 69 
design of, ib.; permanent, 55; Selimpoo~ 
embankment, 63 ; similar to those o 
Northern Italy, ib. ; nature of, 69, 81 
carrying of, over escapes, 433 ; mainte, 
nance of, 514; extension of, 515. 

Embankment slopes, curves of, on Solan 
aqueduct, ii. 469. 

Employment of the people during famine bj 
Government, i. 52. 

Engine, loconlotive, used a t  Roorkee, ii. 446 
Engineer (Rutmoo), proceedings of, ii. 31. 
English brick-kiln, causes of fnilure of, iii. 4 

method of firing, 8. 
Epidemics, i. 53; prevalence of, 58; pervading 

North-Western Provinces, 60. 
Escapes, ii. 4, 112; position and number to bc 

determined, i. 82; on Myapoor and Roorkec 
line, 136; into the Eesun river, 271; dis. 
tauce between,315, ii. 113; ICunkhul escape 
ii. 45; relief atforded by, 58 ; action of, 95 
position of, 113 ; cnpacity of outlet, ib. 
division of, 114; \vatcrways of, ib.; numbel 
of, ib.; sites of, ib.; purpose of, ib.; list of 
on main trunk, 115; recapitulation of work! 
of, 128; number of heads of, ib.; numbel 
of falls, ib.; a t  heads of termini a t  Ganges 
and J u n ~ n a ,  542. 

E S C H ~ C  channels, slope of bed of, ii. 11 4 ; a1 
l<l~utowli, bluhun~mud Aboo'e nulla, and 
danni IChoord, 561; excavation of', ib. : 
table of rates of d i~g ing ,  by whom exe 
cuted, nnd localit,y of, ib. -- head. slope given to tail of, ii. 114. 
- water, inconsiderable amount of, i 

43; free passage for, ii. 1 17. 
Esplanades, breadth of, i. 243; horizontal, ii 

17; distuncc of, from revetment, ib.; main- 
tenance of, 11 1 ; sloping of, 402. 

Establishment for canal works recommended 
by Major Baker, i. 69; for working regula- 
tors a t  heads of branches, 11 1 ; proposed 
permnnent, ii. 598. 

Estimate for cnnnls, i. 34, 35 ; increased 
amount of, 85; of 1850, ii. 293; ill abstract, 
of Ganges cnnnl works, iii. 292. 

Etawah. i. 46, 229; district, i. 188. - terminal, proposed length of, i. 34; sec- 
tions for, 80 ; works on, incomplete, 96 ; 
v o l t ~ ~ ~ l e  of water a t ,  198 ; detail of, 320; 
totnl length of, ib. ; only touched on by 
I~ieut.-Col. Cnntley in originnl survey, 321 ; 
pauses bctwcen Rinde and Seyngoor rivers, 
ib. ; drninnge around, 326 ; corirae of; past 
Swabslli, ib. ; pasange of third line of hol- 
lows by, ib. ; course from 30th to 65th 
milc, 33'1; parallel to the Cawnpoor branch, 
ib.; separrltlorl from Cnwnpoor brnnch, 333; 
lines of clrainuge a t  58th mile, 334; course 
from 4lat mile, ib. ; cross draiunge on, ib. ; 
@lope of country from 30th to 65th mile, 
337 ; slope from 39th to 49th milc, 339 ; 
works executed from Soonari, 340; courne 
from65tl1 to 120th mile, 341 ; detail of coun- 
try from 65th to 120th mile, 344; detnil of 
d r a i n a ~ e  on, 345; direction from 88th to 
115th mile, 347; course of, from Hahin, ib. ; 

course from 115th to 120th mile, 349 
slope from 65th to 120th mile, 350; work 
designed from bridge of Jowallapoor, 353 
course from 120th mile, 355; curves fron 
145th mile, ib.; centrical position betweel 
Noon and Seyngoor, 356; curve of cane 
from 141st mile, 361; course from villag~ 
of Nurhea, 368; curve from 1 G3rd to 165tl 
mile, 371; crossing of hollow a t  1i0tl 
mile, ih.; slope from 120th to l i 2nd  mile 
ib. ; section of canal channcl from 141s 
to  150th mile, 372; average depth of exca 
vation, ib. ; estimated supply of heads of 
376 ; want of material, 378 ; design o 
bridges on, 379 ; of escapes, ib. ; positiol 
of irripation heads, ib. ; width of water 
way, ib.; distance between escapes, 380 
similar in design, &c. to Caanpoor, 381 
Commencement of works on, 382 ; state o 
works in 18.54, 383 ; proposed establish 
ment of feeders from, 414 ; capacity o 
channel in reference to irrigation, 460 
general detail of irrigntion on, 464; irriga 
tion to  the left of, 466; design of work) 
on, ii. 407; excavation on, 577; section n 
head of, 578. 

Etawah and Cawnpoor, heads of termina 
lines of, i. 233. 

European establiuhment near Gunes ghat, i 
131. 
- overseer, education of, ii. 61 I. 
Events, calan~itous, of 1837-38, i. 18. 
Everest's, Colonel, measurement of the greal 

arc, i. 334. 
Excavated channel. method of fixing size of 

ii. 539. 
Ext:avntion, depth of, i. 131 ; abstract of, 137 

depth from Honrkee to Bolra, 204 ; nverrrgt 
depth of, 274,340; from Myapoor dam, ii 9 
cost of, 444; daily tusk of; 445; not to bc 
made on surface of Solani valley, 514; pc:. 
formed by contract, 543; rates of, 5 i7 ;  from 
Il0tl1 to 180th mile, or to Nanoon regula. 
tors, 561 ; by whom performed, ib. ; sec. 
tions of, 562 ; direction of works, ib. ; de. 
scription of soil, ib. ; Mr. Volk's re~narkr 
on, 563 ; rates of, per 1,000 cubic feet, 565 

Excnvators, numerous classes of, ii. 544. 547. 
Excess of water, means of escape for, ii. 113 
Executives, ahstract of nid to, i. 69 ; in- 

structions given to, 74, iii. 111 ; rules for 
guidnnce of, ii. 439 ; extcnt of division con- 
trolled by, 594 ; duty ot; iii. 112. 

Executive engineer (Northern Division), re- 
n~n rks  of, ii. 44i. 

3xnedients. orotective (Ran i~oor  suoer-nas- . . . . * 
sage), ii. 68. 

ixpenditure, statement called for, i. 30 ; 
restriction of. 31 : detail of. 32 : navinn 
of, 37 ; nn1o;lnt of annunl,' allowed foi 
works, 38 ; ni~inngement ot, z l r .  ; abstract 
of; i 3  ; state of, 78 ; account of, 89; enor- 
mous additional, 174 ; reduction of, 313 ; 
heavy, not necessary, ii. 408; general sum- 
mary of, on Ganges canal, iii. 58. 

Cxperience, application of European, ii. 70. 
Sxternnl drainage assisted by bridge inlets, 

ii. 02. 
Cyta, high r o d  frotn, to Agm, i. 251. 

Failure in sinking long narrow blocks, ii. 
477. 

pall, eoperflnous, proposed disposal of, i. 140, 
ii. 117 ; of drainage, i. 336 ; ogee shape 01; 
a t  Mgapoor, ii. 4 ; on escape lines, entail- 

ing increased expenditure, 11 5 ; a t  Ansoff- 
nuggur, 518 ; a t  Put t r i  superpnssnge, ib. 

Palls, outline of, i. 17.5 ; increased ur~mber 
of, 201 ; description of, ii. 68, 168 ; points 
a t  which to be built, 118 ; distance apart, 
ib. ; material to be used in const r~~ct ion of, 
ib. ; periodical examination of, ib. ; con- 
nection of, with bridges, I I8 ; position of, 
on escapes, ib. ; to counteract s~lperfluous 
slope, 157 ; list of, with 9-feet drop, 167 ; 
cast of, l i 3  ; list of, with 8-feet drop, 174 ; 
list of, with 5-feet drop, 190 ; table relating 
to, 194 ; passage of, below lxoorkee, 308 ; 
detached works connected with, 310. 

Famine, sufferings from, i. 25 ; security 
against, ib.; of 1837-8, 52; in Ireland, ib.; 
a t  Guntoor, in 1833, 58; of 1837-8, 59. 

Fan palm-tree, i. 230. 
Faussebray (part  of revetment), ii. 16; ob- 

ject of, ib. 
Ferozabad, i. 198. 
Ferozepoor, i. 13; included in Major Baker's 

scheme of irrigation, ib. 
Ferrara, i. 101. 
Fever in North-Western Provinces, i. 60. 
Finn, Mr. J., i. 78, 90, 97, iii. 5, 10 ; duties 

of, ii. 51 ; position of, ib.; brick-making 
conducted under, ib. ; description of sys- 
tem pursued by, iii. 5; rne~norandum on 
method of firing flame-kil~~s, 9 ; memo- 
randum on material department, Nortl~ern 
Division of works, 20 ; dealings with 
brick contractors, 21. 

First, or Northern, Division (Canal works), 
extent of, ii. 595. 

Fixed channel a t  the Rutrnoo works, ii. 45. 
Flanle-kilns, experiment in, iii. 4;  method of 

firing, 9. 
Flank revetments (bfyapoor), position of, ii. 

12 ; inward inclination of, ib.; principle 
of. ih. : (Rutmoo). hieh elevation of. a 
security igainst accident, ii. 46. - defences (Ranipoor), ii. 71 ; material 
of, ib. 

Flood-water, ii. 53;  relief of, 58;  natural 
escapes for, 89. 

Floods, comparativel~ of small account, i. 109; 
periodicnl recurrence of, 152, 465, 467; 
in 1848, 153; supposed bnsin of, l i 0 ;  dis- 
gorgements of silt by, 172; advantages of 
passing over canal, 174; works of escape, 
for, ii. 5 ;  seasons of, 28 ; effect of, on 
drains, 49; drainage, receptacles for, 58 ; 
watercourse during, 64; wnterway for, 68; 
effect of, on Put t r i  works, 82; capricious 
nature of, 463 ; of 1842 and 1844, 467; 
nction of, 526; good of, 530. 

Tloori~lg, below cannl bed, descent of arched 
pnssages to, ii. 48; direction of, ib.; termi- 
nation of, ih.; o f  Khutowli masonry head, 
119 ; design in stre~~glheuing, 467 ; super- 
structure con1mc.nced during progress of, 
on Solalli nqueduct, 482 ; completion of, 
on Solaui nqueduct, 512; of Put t r i  falls 
521. 

rloorings, tail (Rutrnoo dam), ii. 35; hori- 
zontal level of, 74. 

7onIu~rili, or tapping springs, in Italy,  99. 
Forest land, i. 117; open country, ii. 76. 
rorests in vicinity of G a n ~ e s ,  i. 219; destruc- 

tiou of, by floods, ii. 466. 
rorest-trees, nurseries of, ii. 93; irrigation of 

nurseries of, rb. 
'oundations (Rutmoo works), description of, 

ii. 26 ; of ltutmoo bridge, 32 ; nlasonry 
blocks forming, ib. ; of revetments, ib. ; 
of inlet wall across Rutmoo channel, 42; 
description of, rb.; mnssivc proportions of, 
on Puttri  works, 85; dcpth of, in bridges 
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from Roorkee downwards, 220; of masonrj 
aqueduct on Solani, 461 ; dimensions of, ib. 
design of, 467. 

Foundry a t  Roorkee, ii. 351. 
Four th  or Southern Division of canal works, 

ii. 604. 
Frescr, Lieut E. (Engineers), i. 79, 92, 247 

ii. 557; illness of, i. 91 ; commencement 01 
works under supervision of, ii. 103 ; Khu- 
towli escape begun by, 121. 

Free ventilation, means for affording tc 
Rutmoo drain, ii. 35. 

Fuel, scnrcity of, ili. 8 ;  cost of, ib. 
Fukeers, adulations to, ii. 8; earthly palaces 

of, ib. ; appenrance of, ib. 
Furreedpoor, i. 211, ii. 122. 
Furruknbad, district of, i. 208; town of, 397. - and Cawnpoor districts, surveys in, i. 

80. 
~ u t t e l ~ ~ ~ o o r ,  bridge at, i. 275. - d~str ic t ,  i. 53, 82. 84. - nud Allahabad, flatness of districts of, 

i. 35. 
Futteh khan k a  Nugla, i. 334. 
Futtinbad, village of, i. 321. 
Futtigurb, i. 94 ; erection of water-gauges 

at, 23; navigntion of Gnnges to, 45; navi- 
gation above, ib. 

-branch, i. 34,80,84, 95 ; proposed length 
of. 34 ; cliarncter of,84; country examined by 
Mr. Uodsworth, 94; head of, 208, i i  99,103, 
111 ; point of departure from main canal, i. 
384; head-works, ib.; theoretical volnme for, 
385; to be continued navigable to Futtigurh, 
386 ; preparatory surveys, ib. ; projected 
channel of, 388; mnaonry falls on, ib.; capa- 
city of excavated channel, 389 ; sections 
on, 390; table of discharges, 391; plan of 
falls on, ib.; lock-channels, ib.; position 
of towing-patl~s, 392; list of bridges, 394; 
width of roadways, ib.; rajbuha heads, ib.; 
asenpes, 395; tnble of surface levels, 396; 
districts tlrrough which canal passes, 400; 
system of irrigation on, 469 ; lines of 
r a jbu t~a  on, 470; supply of, ii. 99; main 
trunk of, ib. ; slopes of channel of, ib. ; 
regulntor over main canal at, 101; deacrip- 
tion of, 409. - branch hend, regulators at,  i. 236; section 
of canal from, ib.; discharge at, ii. 542; 
Oade encampment at,  546. 

Fut t ipwr Sikri, ii. 3i9. 

Gadri, village of, i. 327. 
Ganges, i. 9, 12, 26, 44,45, 46, 131. 132, 136; 

possibility of ohtnining aupply from, i. 9 ;  
irrigntion of land to the riglit of, 15, 16, 
17; dehouche into plains lower than that 
of Jumna, 20 ; discharge of, 22 ; abstractiou 
of water from, 23; rnenuurements for din- 
charge on, ib. ; n~iniruum discharge from, 
24; undercurrent in, 26;  proposed abstrac- 
tion from, ih. ; injury to, expected from 
csnal works, 39; breaki~~g-up of snnatory 
mmmittee. 40 ; iliacbnrgc a t  Hurdwar 
in tllc drizat nemon, ib.; probnble effect4 
on, a t  Cawnpoor and Allahabnd, 42; pro- 
buble consequences of embankments on, ih.; 
mlculation of decrcnsed volume of, 44 ; 
ratio of prcolation on, ih. ; volume 01 
r a t e r  paasing Cawnpoor, ib. ; navigatior~ 
of, toFuttigurh, 45 ; canal from, 46, 81,88 
114, l@:, ii. 4 ; value M navigable lint 
detcrioratrd, i. 47 ; absence of large town1 
on the left bonk of, ib.; points to which 

boats mnch, 48 ; nnvigntion of, in dry 
season, ib.; advantages of improving, 49; 
naturally dangerous. 50 ; original idea 01 
cnnal from, 51; branch line to, a t  Cawn- 
poor, 82; canal bearing upon, 84; enstern 
waterslleds, 11 2; discharge of main stream 
of, 123; high steppes ot; 169; termination 
of branch canal in, 198 ; direct line of 
communication with Junlua, 219; entry of 
Cawnpoor terminal into, 250 ; Hurdwar 
branch of, ii. 4; branch of, a t  Myapoor, 6; 
immediate action of, 13; improved method 
of bay on canal, 14; lime boulders collected 
in bed of, 51; bed of, 86; floods of, 96, 
109 ; region above, 114; snndy tracts of, 
ib. ; a t  Allahabad, 161 ; state of during 
high and l o a  water, 403 ; watershed of, 
465. 

h n g e s  canal, seriously considered, 18 ; cost of 
contingencies, 28; commencement of works 
of, 29; want of sympathy with project for, 
ib.; stoppage of worka on, 30; interruptions 
to works of, ib.; resumption of works of, ib.; 
cost, 31; restriction of expenditure on, ib.; 
transfer of executive duties,32; objections to 
t he  circuitous line, 36; estimates of projects 
for. 37; nided by Mr. G. Clerk, ib.; Major 
Baker assumes charge of, ib.; rBsum6 of 
works, 38; comme~iced during the Afghan 
war, 39; ditlculties to tlie progress of, ib.; 
interrupted by Sikh invssion, ib. ; works 
stopped by departure of Major Baker, ib.; 
opinions in England on, 40; whole question 
put before government, ib.; assembling of 
committee on, il.; report on, ib. ; vigorous 
prosecution of the works determined 
on, i. 40; supply of, 45; trafic during 
dry months, 50; centrical course between 
Ganges and Jumna, ib. ; comparative 
advantages of, 61 ; character of course. 
ib.; level of, 62 ; difficulties encountered 
by director, 67 ; view of bead above 
Hurdwar, 76 ; state of expenditure, 78 ; 
new era in history of, 96 ; list of staff, 
when opened, 97; head works determined 
by priests, 124; tortuous course of, 144; 
dimenaions of, ib.; detail of project No. 2, 
148 ; sections of canal, ib. ; surveys of 
made by Lieut.-Col. Ceutley, 149; detnil 
of project No. 3, 150; sections of branches, 
ib.; conclusions regarding, 162 ; line of 
between Ranipoor and Rutmoo torreols, 
164; plan of super-passage of Hanpoor and 
Rutmoo torrents, I65 ; direction of from 
Rutmoo bridge to high land of Doab. 183; 
section of, a t  I'eernn K d e e u r  bridge, 185; 
map of country upon which works pro- 
jected, 196; course of, kom Ginnowli, 254; 
contact with Rinde hollows, 255; breaking 
up  of sixth division, 320 ; distribution of 
water on, 423; order of precedence of works, 
ii. 6; number of points for regulating sup- 
ply, 109; falla on, 169; advantages to be 
derived from facilities of watercnrriage,319; 
facilities for passage of craft both up and 
down stream, ib.; general deaign for, 436; 
effects of flood upon works, 489; cheapnens 
of clnhnnkments and earthworks, 582 ; 
current expenacs, 583; expenses of ~ 9 t a -  
blishrnents, ib.; ordinury repairs, ih.; tables 
ahowing number of men and amount of pay, 
584593;  passttge through low lands, 539; 
new era in works of, iii 5; investigation 
into sanitary state of, 24 ; measures for 
execution and management as  connected 
wit11 report of senator7 committee, 49; 
general summary of expenditure on, 58; 
quarterly syatern of acoounts and bills 
practised on, 59; data for projects on, 142. 

Ganges books canal, in. 235. professional lihrary, list of 

- labours sanntory by, i. 40. committee, resumption; of 

- khadir, i. 36, 88, 113, 122, 123, ii. 436. 
iii. 1 ; estimated return on, i. 23 ; site of 
proposed works visited by governor- 
general, 40; southern angle of, 41; tracts 
of, 44; surveys for contour of, 98; peculiar 
feature of, 117 ; works for admission of 
country drninage in, ib., ii. 58; worka in, 
60; works for escape of country drainage 
in. fil. -.- . - - -  - navigation, question of abstraction from, 
i. 40. 
- works connected with terminal lines to, 

i i .  106. . . . - - - . 
Gangetic valley, i. 45. 
Gangs on canal works, regulations for govern- 

ment of, ii. 112. 
Gnngsi, villageof, i. 320; diminution of width 

of country at, 332 ; shallow tract pased 
near, 344. 

Gate, drop, used on Jurnna regulators, ii. 13. 
Gates, sluice, description of, ii. 39; how raised, 

ib.; specific gravity of, id.; keeping of, in 
vertical position, ib.; pressure of ra ter  in 
front, ib.; supply of water admitted by, 
into canal, ib.; height of supply admitted 
by, ib.; dropping 01; ib.; restoration of, to 
recumbent position, ib.; when not in us% 
ib.; main object of, ib.; front apparatus for 
raising, ih. ; effect of back-water on, ib.; 
design of, to whom due, ib. ; reduction 
of dimensions of (Itutmoo inlet), 45; on 
Futtigurh branch hend, I00 ; number of 
men provided for cach, 112; height of floor- 
ing (Khotowli escape) dependent on work- 
ing of, 119. 

2eesoopoor bridge, i. 221. 
senera1 Gunj (Cawnpoor), passage of canal 

through, i. 300; purcbase of house property, 
in, ib. 

:enera1 orders, extract from, iii. 24. 
3cnoa railroad, i. 99. 
;hat. Gunes, ii. l o  ; situation of, i 125 ; 

head works at,  ib. ; dam a t  site of, i i  6. - revetments, cost of building, i ,28, 
186 ; of pilgrims, Hnnlwar, 122 ; Im- 
proved facilities for bathers at, 129, i i  !I; 
proposed improvement of,ib.; 81~11s of access 
to, ii. 7. 18; description of ghat a t  Myapoor 
works, ii. 16 ; flanks of, semicircular 
(Cawnpoor terminal), 403. 

Ghatumpoor, purgunna, ii. 157. 
- town of, i. 323 ; means of effect- 

ing irrigation in purgunnn of, 367 ; raJ- 
buhas leading to, ii. 157. 

Ghnzioodeenouggur, i. 218, 219 ; excess of 
high water on bridge a t ,  ii. 464. 

Gholam Icadir. work executed during go- 
vernment of, i 8. 

Sihror, termination of Licut.-Col. Cautley'e 
surveys at, i. 321. - escape, i 96 ; situation of, i i  149 ; 
diagram of, 150 ; disposition of works in, 
ib. ; materials used iu, 151; cost of, ih.; by 
whom begun and completed, ih. 

Sillowli, course of Hinde near, i. 255. 
3innowli. high village of, i. 252; objeet8 of 

escape at, 253; bridge or, 258, ii. 137. 
I.irree. iunction of river with Asun, ii. 466. 
iiraee; "villsge of, i. 370. 
Sodavcri, turning wnters of, to purpoaa of 

irrigation, i. 52. 
3oJar, v i l l a~e  of, i 219, 220. 
;oodwyn, Lieut,., i. 78; works a t  Mynpoor 

broogl~t to completion under, ii. 7; letter 
of, to Lieut.-Colonel Cnutley, iii. 312. 
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Ismailpoor, village of, i. 334. 
Italian canals, comparatively small volumes 

of, i. 91.  - module, i. 425. - canal works, sluices of, ii. 303. 
Italy, canals in, small, conipared with those 

in North-\Vestern Provinces, i. 102. - and India, equal force of torrents in, 
i. 101. 

Iwea,  i. 9 9 ;  weir at,  103. 

Janni  Iihoord, i. 215;  height of land of, ib. - escnpe, i. 94 ,  216, 217;  object of, ii, 115; 
passage of, over high land of Doab, 125; 
built on same plan as  Muhumn~ud Aboo's 
escnpe, ib. ; diagrnm of, ib. ; description 
of, ib. 

-bridge, i. 209, 217. 
Jansut l~ .  i. 212. 
JRO, Yillnge ot; i. 32G. 
Jaoli, masoury full at, i. 192; falls and works 

a t ,  203; wnteruays at. 389. - fulls, ii. 181; foundation of, ib .;  alate- 
rials of, 182; cost of, ib .;  by whom built, 
16.; arches of, 21 1. 

Jar ,  town of, i. 34, 194, 323;  survey at,  298. 
' Jarcl~a, bridge at, i. 221; town of, 416. 
Jaton~raln ,  mountain torrent, i. 109; drainage 

of. 111. 
Jewur, i. 220. 
Jhams (tools used in well-sinking), ii. 3 3 ;  

description of. 475.  
Jheels, extensive serics of. i. 284. - and marshes, line of, i. 41.  
Jheluni, river, i. 4 .  
Jinns, or genii of Eastern fable, i. 7 .  
Jinwar jl~rel.  i. 2 6 0 ;  necessity for heavy 

en~banklnent near, i. 254; description of, 
ib .;  course of cannl channel through, ib . ;  
character of Ecsun river near, 255. 

Jirowli, bridge at, i. 258. 
Jogiualla jhecl, i. 117. 
,Johnstone, Lieut., report on Noon river by, 

i. 363;  line of cannl chosen by, 367. 
Jones, Captain, appointed superintendent ol 

cnnals and irrigation in Rohilkund, i. 11 ; 
a r ~ t l ~ o r  of reports on irrigation, 12. 

Journssi, situation of town of, i. 112, 114. 
- Noornugger, and Sookurtal, abrupt tran- 

sition from high to low levels near, i. 16. 
Journal of Asiatic Society, extracts from, ii 

373-376. 
Jowalagurh, village of, i. 7 , 2 1 1 .  
Jowslapuor, i. 34,  :18. 85, 114, 115, 131. 

133, 140, 177; no marks of drainage a t  
1 3 4 ;  inlet for drainage to Kunkl~ul,  1 3 8 ;  
bridgt~ of cross-co~nrnunication at, 77,  136; 
outline of cannl works from bridge at,  175. - bridgr, i. 181. ii. 89.  
- inlet, i. 135. 137, 179; width of water- 

way of, ii. 59; uniform design of, ib.; sill 
of, 6 0 ;  cost of nlasonry, 61. 

Jugyurnath, burning plains of, ii. 8. 
J u g g u t p ~ ~ o r  bridpe, i. 308. 
Juleysur, town of, i. 326 ; nolla. 327. 
Jullulnbad, i. 8,213,219,  220; width of coun. 

try at. 214. 
Jumna  i. 12. 14, 16. 27. 34, 35,  45. 49, 51, 57 

81, 107, 109, 112, 113, 122 ; cuts and danlr 
on. 4 ;  example of canals of, 4 ; cnnala, ih. 
4 7 ;  cxample of. cited, 2 6 ;  discharge of, al 
debouclle from Sewalikr. 4 2 ;  disappearance 
of anter  of, ib. ; resr~ltr on, from  dell^ 
ant1 Doab cnnala, ib.; probable conwqoencr 
of embanklue~~te  on, ~ b .  ; navigable al 

Agra, 43  ; average dimensions of, opposite 
Agra, ib. ; discharge of, ib. ; formula of dis- 
charge of, ib .;  continues a navigable river, 
44 ; parallel case of, cited, ib .;  navigation of, 
important to large towns, 47 ; water 
carriage by, ib. ; navigation of, in dry 
season, 48 ; tonnage on, ib. ; fleets of 
boats on, ib. ; points to which boats 
reach, ib. ; advantages of improving, 49 ; 
naturally dangerous, 50 ; course from 
Del l~i  to Allahabad, ib. ; sickness on canals 
west of, 5 4 ;  valley of, 5 5 ;  benring of canal 
upon, 84 ; canals supplied from, 107; high 
steppes of. 169 ; termination of branch 
canal in, 198 ; characteristic feature of lefc 
bank of, 298 ; most efficient part of, for na- 
vigation, 363 ; high land overlooking, 371 ; 
old method of bays on, ii. 14 ; diagram of, 
a t  Haj Ghat Mundi, 466. 

Jumna canals, i. 29, 50, 52,  140, ii. 13; in- 
convenience of lining out of, i. 6 2 ;  example 
of circuito~ls line of, 118; circumstances of 
contact with torrents, 164; absence of uni- 
forlnity of surface levels on, 425; volume 
of water on, ii. 13; description of works on, 
ib .;  bays for, 14; quick method of opening 
and shutting bays, ib.; economy of labour 
required iu, ib. - klindir, i. 220. 
- regulators, ii. 13; drop-gate on, ib. - and Ganges. irriaation of countrv be- - .  - 

tween, i. 15. 
Jumna and Sutlej, prosperity of country be- 

tween, depending on canals, i. 51. 
Jungle. drainace of. i. 143: tract of Put t r i  

cGcl;ment b;in. ii. 72.  
Junkut,  fort of, i. 284, 285. 
Junsoi bridge, i. 259. 
Jureyra, villnge of, i. 326. 
Jursen, high grour~d near village of, i. 370. 
Joshtamow village, i. 358. 
Jusranuh, i. 333. 
Jutpoora bridge, i. 213. 

Ralli nuddi, i. 2 0 ;  rise of, 8 1 ;  distance be- 
tween East and Weat, 206; connection of 
ca~la l  with West KaUi nuddi. ii. 116. 

Iinlpi, i. 46,  50, 229; high road from, to Celvn- 
poor, i. 293. 

Ralul~ya cannl, i. 12. 
Hane river, junction of, with Jumna, i. 34. 
Iiansrno forest, i. 146. - nnd Soukrouda forests, drainage of,i. 146. 
Knsimpoor, works at, i. 234. - escape, i. 232, ii. 115; especial duties 

to be performed by, 133; c l i n ~ a m  of. ib .;  
connection of, with Moonda ICllera escnpe. 
ib. ; proposition concerning, 134; method 
of construction of, ib. ; materiala used in, 
135 ; by whom comrncnced and completed, 
ih. - bridge, ii, 133. 

I h p ,  Mr. W., i. 78 .  97 ; outlet in Ganges 
khadir constructed by, ii, 63.  

Kcnoopoora, line of drainage rieing near, 
i ?Id7 .. .,-.. 

Reylunpoor bridge, i. 257. 258. 
Keyram, awecp of Etawall line round, i. 327. 
Kevseri ka I'oorwe. interceotion of drainage 

;ear, i. 348. ' 

lilindir, i, 24, 25, 37, 91,  109, 110, 113, 117, 
140. 198. 202. 203. iii. 1: low land hetween 
lluidwa; am1 h t  1Cnlii nuddi, survey of, 
i. 16: (Ganges) proposed examination of. 
18 ; proposed survcy of western portion 

of, 21 ; circles and levels on, ib .;  proposed 
estimate of works through, 2 2 ;  estimate 
on, 2 3 ;  supplemental estimate on, ib.; cost 
of canal works in, 28;  Delhi canal in, 53; 
high land skirting, 55, 108; included in 
Divisio~l, 85 ; insular tract of, 114; lRby- 
rinth of river to soutll-enst of, 116; exami- 
nation of, in 1836, 117; slope of canal bed 
through. 1 4 2 ;  action of deposits in, 169; 
course of canal through, 184; irrigation in, 
191 ; Cut made into, 204; works for admis- 
sion of country draioage in, ii. 3,  58; lines 
of drainage peculiar to khadir lands, 23; 
execution of works in, 5 0 ;  effect of M ~ .  
Login's measures, ib. ; (Ganges) devoid of 
escape works, 112; lockage in, 308. 

Khadir rivers, peculiarity of, ii. 416. 
Iheeri, town of, i. 184; pnss, ii. 413. 
IKheri, town of, i. 114, 118. 
Khodara head, i. 21 1. 
- nulla, i. 6 ,  214. 
Xhoord, Janni, object of escape at, ii. 115. 
ihoorja, town of, i. 224, 226, ii. 134; course 

of canal tu, i. 222 ; sand ridge in neigh- 
bourllood of, 223. 

(hujoori, village of, i. 293; bridge at, 308. 
ihutowli, i. 2 0 6 ;  depth of cutting to, 408; 

cultivation south 01; 215; elevation ofupper 
esplanade of canal ernbnnkment, ii. 120; 
magnitude of canal embankments at, ib.; 
supports for windlasses nt, ih. ; relief of 
waterway at, ib . ;  design of work for, ib. - bridge, i. 212 ; vicinity of Khutowli 
escape to, ii. 115. 
- escape, i. 210, 2 1 2 ;  section of cannl 

from, 237; width of waterway at, ii. 115; 
discharge of, ib. ; object of, ib .;  situation 
of, 116 ; map and section of, i b . ;  works 
on, 119 ; dispositil~n of slopes on, ih.; data 
on which arranged, ib.; coat of excavation 
of, ib.; materialused in, 120; rates a t  which 
works were executed at, ib. 

i hy r ,  t oan  of, i. 293. 
ihyrnuggur bridge, i. 293. 
~ljer. Surgeon A., report of, iii. 51. 
'Iilns, Englial~, supply of brick for, ii. 26. 
,Cirsunni (or ICristlla) river, i. 7 ,  5 i .  
iistna. turning wnters of, i. 52 
Loel, i. 79 ,  84, 94 ; in third division of cannl 

works, i. 95 ; brauch cnnnl, 127, 198, ii. 
409, 543 ; remodelling of Gnnges canal 
from head of, i. 198 ; lieadworks at. 229 ; 
discharge at. 240; width of brnncll channel 
at. ib.; declivity on branch canal, 404 ; 
sitnation of head at. 406; slopes, 407 ; dnt :~  
for ca~lal,  408; disposal of supply at, ii. 105. 

-- branch head, ii. 105; similarity of works 
to those a t  Bolundshuh~lr head, ih. ; a ~ d e  
of departure of. ih. ; slope of bed of, ih. ; 
nroooned establishment for, 11 1 : discherfle . . 
at, 542. 
- drninege, i. 228 ; irripntion, i6. 
- re~ulators.  ii. 105 ; high water 00, ih. ; 

tableFof discharge of,.ib. - 
Roonchol kn Nugra, village of, i. 262. 
ICoondun, hri~lgc at, i. 308. 
Kooninawur onuses. i. 112, 113. 
liooreet hridie, i. 267. 
Koorsaoli, village of, i. 293, 306; bridge nt, 

308. 
Kot, village of, i. 220; low Innd ncnr, 418. 
Kristna (or ICirnunni) river, i .  7 ,  5 i .  
iutclia pukka. cost of, nu rrsed in choki 

bulldiuys, ii. 290. 
Iokwal~,  village of, i. 286; first-clnss choki 

at,  280; course of canal from, to Ganges, 
293. - bridge, outlet into Pandoo river near, i- 
290; waterway, ghate, &c.. 293. 
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Iiukwan escape, ii. 144; description of, ib. ; 
diagram of, 145; materinls used in, 147; by 
whom begun and completed, ib. 

Kulhore bridge on the Rinde, waterway of 
i. 265. 

Kulsea, i. 126; works at, 111. - regulator, ii. 108 ; situation of, 109; 
connecting Suharunpoor with Beliut and 
Raipoor, ib.; traffic over, ib.; petty pilfer- 
ine of iron from sleeoers and wincllase -- - ~ 

apparatus, ih.; working of machinery of, ib, 
kumalpoor, villnge of, i. 218, 294. 
Kumbliera, i. 202. 
- bench-mark, levels extended to, i. 118. 
Kunilpoor, village of, i. 261. 
Kunkl~ul, i. 117, 124, 125, 133, 134, 135. 

138, ii. 5 ,  109 ; proposed abstraction ol 
water supply at, i. 27; works commenced 
near, 29; bridge of cross con~munication, 
77, 136, 185. ii. 110; channels to  soutll of, 
i. 115 ; position of. 124 ; communication 
witli II~lrdwar, 131 ; drainnge near. all ill- 
defined hollow, 134; description of inlet at, 
13i, ii. 59; mills to  be established on lou~er 
sidc of, i. 136; outlet on left bank of, ib., 
ii. 43i;  three inlets on right bankof, i. 137; 
escnpe at, ii. 45; local depression of country 
at, 60; cost of inlet masonry, 61; design 
of mills at. 372. - drainage line, experience gained from 
discharge of, i. 135 ; shingly nature of, 
ii 5rl ... 

Ilunkur (block). use of, i. 221, 378. 
Iiunnukpoor, sweep of drainage rou~ld village 

of, i. 251. 
Kunso~va, village of, i. 280 ; proposed relief 

of canal at, 281. - bridge, 292; bed of canal at, 282. 
- n ~ ~ l l a ,  i. 334. 
l<uraoli, bridge a t ,  267. 
liurnal, i. 14, 55, 59, iii. 24; removfd of cnn- 

tonments tiom, i. 54, 57 ; sickness in, 54; 
situation of town and cantonment of, 55 ; 
canal near, 56; supply of district of, 107; 
causcs of unhealtlliness in, iii. 28. 

Kurri (or rafter) used in superstructure, ii. 
55, 304. 

l<urroon river, i. 84. 220, 328 ; rise of, 81 ; 
course of, 222 ; distance of from Enst Iialli 
Nuddi, 225 ; heads of, 222. 

Kussudl~, bridge at. i. 275. 
Iiutnrpoor, head of irrigation for, i. 136; vil- 

lnge of, ii. 437. 
lC11tc11a brick., ahatract of, iii. 4. 
I h t i  fall (nnndelkund), height of, ii. 161. 
Kuttana, village of, i. :334. 
Kutta Pnttur cannl, causes which led to the 

execution of, i. 12. 
Icythul, unhealthy flats of, iii. 28. 

Labonrcr~, difficulties in procuring, i. 312; 
required in case of emergency, ii. 516. 

Lago hlnggiorc, the aource of the Ticino, 
i. 100. 

La1 nurwnsn pnss, ii. 413. 
Lamb, Licut., i. 98; assistant to Lieut. Hodg- 

Ron, i. 320. 
Lnnd cnrringe. enormous cost of, ii. 320. - drainage, remarka on, ii. 36. -- long strips of, fornling catchment bnains 

of Ranipoor and l'uttri torrents, il. 65. 
Inndourn, i. 112. 
lathes,  description of, ii. 332. 
Leakwe, water derived from, ii. 30; pasaing 

off of, ih. 

Left parapets (Rnnipoor super-pnasage), ii. 69; 
width of, ib. ; height of, ib. ; inlaud con- 
tinuation of, il,.; expansion of, ib. 

Level, sudden rhanges of, i. 311. 
Levels, i. 21.5, 224. 232; series of, from rind- 

shahpoor, i. 17 ; line of, on the Gangcs 
Iihadir, 20; retrogression of, 57, 529, 532; 
intermediate, between Iilieri and Hoorkce, 
1 18; relative, of beds of I'andoo and Eesun, 
291; description of, from Iiukwan to Cawn- 
poor, 306; for Ranipoor works, ii. 72. 

Liburheri. i. 200, 204; b r~dge  at, 205. 
Lime used in Rutmoo worlcs, ii. 51 ; exress of, 

over sand, in Alligurh, Mynpoori, Etawah, 
and Cuwnpoor districts, 177; abstract of, 
furnished to work*, iii. 21. 

Lines of rajbuha (subordinate), connection o 
main canal with, ii. 59. 

Link, connecting, between wings and outwarc 
defences (Rnnipoor super-passage), ii. 71. 

Londliooa, village of, i. 251. 
Local depressions, example of, i. 338. 
Lock (canal). description of, i. 181; a t  I'uttr 

\rorks, ii. 307; Hanipoor works, ib. 
-chambers, ii. 67 ; dimensio~~s of, 304 

materials of which built, 305; flanking of 
403. 
- channel (Ranipoor super-pnssagc), posi. 

tion of, ii. 74. 
- (canal), description of, ii. 306; in the 

1Cl1adir. termination of. 314. 
~ucolnoti"e on the Solani aqueduct, nccjdenl 

to, ii. 445; rate of, 449; triale, ib.; Inalr. 
plicability of, ih.; design of engine to, 480 

Login, T., i. 78, 97; head-qunrters of, ii. 29 
drainage cut of, 29; design of, 6rr raisin:! 
sluice-gates, 39; scheme of, experimented 
upon, 40; success attending drainage work: 
by, 50. 

Loliya Jlieel, i. 347. 
Lon~bardy, i. 99;  river works in, f i l l  01 

interest, 101 ; works in, adopted as models .. -- 11. I U .  

Londiana, i. 13, 14;  system of brick-making 
iii. 7. 

&nda Leniwala torrent, i. 34, 136; expe- 
rience gained from discharge of drainage 
line, 135; inlet into t1leK11nkhul near, 137; 
qnantity offloodwater in drainage liuc, 138; 
evil of admission of water a t  inlet, 178; 
connectio~~ of drainage with shingle, ii. 59. 
- inlet, ii. 59; width of water-way of, ib. ; 

uniform design of, ih. ; sill of, 60; cost of 
musonry of, 61. 

Lower Provinces, boats leave Agra for, i. 43. 
Low land (above Rutmoo inlet), improvement 

of, ii. 54. - levels, tendency of, from Roorkee to  
Assoffnogger, ii. 519. - water in cand  channel. use of inlets 
during, ii. 91. 

Luchmunpoor village, meeting of two lincs of 
drainage at, i. 289. 

Luknnnpoor, works constructed on Etawall 
terminal from bridge of, i. 374. 

I,ulta Rno (mountain torrent), description of, 
i. 126. 

Machine for block-sinking, ii. 4i6. 
Mnchinery, brickmaking, i. 91 ; description 

of, attnched to Myapoor sluice-gates, ii. 15; 
(Roorkee worksl~ops), 325 ; improvements 
In, 333. 

Mnchooe bridge, i. 934. 

Madras, so~lthcrn, i. 51 ; prcsidcncy, ii. 165. 
Main buildings (L'uttri), drninnge of espla- 

nade in front of, ii. 92. - canal, l o l~g i t~~d ina l  axis of, ii. 106 ; in- 
terruption to works of, 117. - cl~annel. equilibrium disturbed from 
abstraction of \vntcr from, ii. 112. 

Wainwaring, Lieut., i. 97.  
Malaria, introduvtion of, dreaded from irri- 

gation, i. 39; English vicws on, 40 ; neces- 
sity for sanatory inquiry 011, ib. ; :la con- 
nected with canals, 53 ; not decmc(1 sufs- 
cient to stop canal works, 63; test OF, iii. 25. 

Marnun, bridge at, i. 225; villare of, ii. 128. 
Mango-trees shading canal roadway, i. 246; 

situation of, 247. 
Mango graft plar~tations, ii. 285; uses of, ib. 
Manholes (Rutmoo works), for clearance and 

ventilation, ii. 35, 49 ; direction of, ib. ; 
n ~ ~ m b r r  of, given to each pier and abut- 
nrent, ib. 

hlantun, i. 99. 
Marshcs, reed. i. 55. 
Marten, Mr. M.. sys ten~ of account-kccping 

introd~~cctl  Iry him into Hoorkee work- 
shops, iii. 218. 

Masonry works: action of I~ars,  i. 5 i ;  dams 
over A111sk11l.ra ant1 Nogonp torrents, ib.; 
position and passage of falls, 150, 102 ; 
descents, 150, 201, ii. 68, 119; dams across 
mountain torrents, i. I60 ; opening for 
noclina nulla, ii. 4 ; platforms (L)liunowri 
uorks),26,29; commencement of nhunowri 
masonry work, 28 ; dcscription of drnin 
attached to  llutmoo works, 30, 34; blocks 
forming foundations of revetment and 
bridge (Itutmoo works), 32 ; description of 
walls a t  Rutmoo regulating bridge, 47; 
parapeted pnssnKes, G4 ; protection of 
foundations (l<anipoor works), fi8 ; plan 
for protecting ninsonry work a t  Ranipoor, 
69 ; floors of bridges, I00 ; o v e r c o ~ ~ ~ i n g  
slope by permanent masonry works, 114; 
description of I<l~uto~vli  cscape head, 119; 
channels, 301 ; superior, description of, in 
terminating bastions of Solnni aqueduct, 
455; aqueduct conncctcd with Solani tor- 
rent, 459. - for arch (Ranipoor euper-pnssage), 
thickness of, ii. 73. 
- slope given by mising, ii. 74. 
Warons, discharge of, i. 92. 
bI:cterinls, nbuu~lance ol; i. 22; no contractors 

for supply of, 67 ; aliioullt expended on 
hlyapoor works. ii. 19;  collection of by 
m o u ~ ~ t a i n  torrents, 40; description used in 
Ganges khadir works, 62; dcscriptiol~ used 
in ICoel braoch, 105; tral~sport 01; 453; 
cost of, in northern division, iii. 21. 

dathcn~atical instr~lmiants, l~~anutsc ture  of 
cheap. ii. 336; department, 345. 

latter,  degradation of, i. 173. 
rledicnl committee, il~structinns of, i .  69; 

sanatory measures uf, 62; lending point in 
report of, ii. 541. - exeminntiona, snnimnry or, iii. 48. 

ifeerut. i. 38, 213, 214; remnios of cannl to  
north-west ot; i. 6;  Frovcs I I I I ~  gardens in 
neighbourhoo~l of, rb. ; sclicme for canal 
throng11 district of, 9; high road from, to 
Suharunl~oor, i. 212, ii. 116. - cnntol~ment, i. 21 1. 
- district, i. 57, i9, 201 ; sickness in, 58; 

irrigation of, 107. 
d e ~ n o r a n d ~ ~ n ~  on northern division of cnnal 

works, iii. 20; circular, to executives on 
Ganges canal, 154. 

derrick, Lieut., i. 79. 98; Nannon regulators 
begun and complctcri by, ii. 108. 

8 8 
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Minsma, probable introduction of, i. 32. 
Milan, i. loo. 
Milanesc module. i. 99, 431. 
Jlilestones. numbered from Myapwr to Na- 

noon, i. 24.5; situation of, ib. 
Military Board, letter addressed to, i. 30 ; 

letter fionl. 31. 
nlill channel (Bahadoorabnd), ii. 45 ; (Rani- 

poor), 67. 
Mills (corn), machinery for, ii. 370 ; list of, 

371 ; connected with waste chambers nt 
falls, 373; pnrticulnrs of, on Eastern Jumna 
canal. 3i6; return to Government on, ih.; 
pro0ts on, 377; expense of keeping, 378; 
stones used in, 379; Brlidor's description 
of, in Provence and Dnnpbini.. 380. 

Mirzapoor bridge, i. 275. 
Mitchell's screw-piles, ii. 57 ; ndnptation oi 

ib.; use of, for mooring purposes, 58. 
Model of lion on termini of masonry aque- 

dnct, Roorkee, i. 47 1. 
Module, Milanese, i. 99, 431. 
Mokumpoor bridge, i. 267. 
Moncaleri. i. 99. 
Moondn Khera, works at, i. 229. - escape, i. 226, 234, ii. 115, 128 ; de- 

scription of. 129; diagram of. 130; sluicc 
i32.;.cost, ib. - 

Moongawala well, level of water in, i. 141, 
ii. iG. 

Moose~~uggw,  town of, i. 229, 321 ; regulator, 
i i  O f i  

~ i k b a d ,  village of, ii. 130. 
Morn canal, i. 103. 
Moradnuggur, town of, i. 58, 213, 216, 218; 

bridge at,  217; list of works from, to Gee- 
seepoor bridge, 221. 

Moulders, brick, troublesome character of, 
iii. lo. 

Mounds, i .  114 ; numerous in the  Cawnpoor 
district, i. 287; description of, il.; ruined 
forts on. ib.; pmposed excavation of, ib.; 
influence of, on drainage, 288. 

Mountnins, proximity of, rendering escapee 
necessnry, ii. 538. 

Mountain torrents, as connected with Eastern 
Jumna canal, i. 110 ; character of, 147; 
works for counternctine effects of, ii. 3 ;  
connected with Rutmoo works, 40; miscel- 
laneoi~s mnterials collected by, ib. 

Mouaul Bey (engineer), i. 104. 
MozuRurnuggur, ii. 101. - district, i. 79, 80, 93, 201, 207; worke 

in, 76; irrigation of, 107; character of soil 
of, 450; ndvnntngea of cnnal irrigation to, 
ib. ; khureef, or rain-weather crops in, ib.; 
means of irrigation of, 45 1. 

Mud, use of, ar a cement, ii. 288. 
Y u d h o o p r  bridge, i. 308. 
Mudaan, town of, i. 22a. 
Muhdeepoor, villnge of, i. 208. 
Muhewar village, i. 36, 119, 183, 186, iii. 9 ;  

approach of canal to, i. 185; line of railway 
to  brick mnnfactories at, ii. 422; brick- 
E l n s  at,  iii. 4. 

Muhmoarlpoor, i. 201,205; want of uniformity 
in navignblc cuts nt. ii. 315; canal aligne. 
ment at,  ih.;  disposition of works st, ib., 
sit(. of tanks at, ib.; abnormal position 01 
1st-class choki at, 316. - f a b ,  ii, 178; remarkable feature in thc 
construction of, il.; faundntions oc  in.; 
aprons of. 179 ; platforms o t  ib. ; bricks 
used in, ih.; quantity of materials nsed in, 
i l . ;  by whom commenced, ib. ; cost of, 180 

Xuhummud Aboo Khan, ancient a n e l  of, i 
211, 216 ; escape of. 217. 

~ h l ~ u m r n u d  Aboo's canal, i. 6, 7, 20; dte 01 
cmbaukrncnt on, 9; design of channel name 

Nanka, town of, i. 11P. 
Nnnmn, village of, i. 122, 198,230; bridge at, 

213: branch heads at. 232; hendwork~ 

nq Wutowli, ii. 123; general description of, 
124. 

Mul~ummud Aboo's escape, i. 217, ii. 115; 
general description of, 121. 

Mujla, fort of, i. 280; outlet of jheels near, 
283. 

Mulhosi escape, i. 349; description of, ii. 152. 
M~rllikpoor, village of, ii. 530. 
Mundowli, bridge at, i. 205. 
M~lnglour, i. 118. 204, 212; choki post esta- 

Mished nt, 38; bridge of cross cornmunica- 
tion at, 77, 205; expel~diture in division of, 
78; advanced state of works at, 200; 
hridge at, superintended by Mr. Read, ii. 
25.5. 

Munoliurpoor drainage, junction of with 
Ahneea, i. 348. 

nlunowa, village of, i. 286; bridge at, 293. 
Murdoch, Mr., ii. 321, 446. 
Murgaon village, course of canal on narrow 

strip of land near, i 256. 
Muskurra, i. 111, 126, 163, 165 ; torrent, 56, 

109 ; river, 103, 120, 160; retnining dams 
on, 103, 162; reduction of, 11 1; freed from 
floodwater, 139 ; slope of, 161 ; elevated 
position of, ii. 412. 

Mussulmnn population, demand for reservoirs 
among. i. 67. 
- Iahourers, Sunday as  a holiday to, i. 89. 
nlustafnbad, i. 333. 
Muswanpoor bridge, i. 308; end of rajbubn 

heads at,  463. 
&Iuthcri. ii. 116. 
Iluttm, i. 46. 48. 
hluzzn canal. i. 102; escepes on, ib. 
Jlyapoor, i. 38.133.178,210; dams connected 

with drainage works at, ii. 4 ; meane of 
water reaching dam, ib. ; head-quarters 
stntion at,  326. - darn, works of, i. 77; sluices at, ii. 112. 
- estate, bead works on. i. 125. - gRte apparatus, occesion for the nse of, 

ii. 1 10. 
-regulating bridge, i. 70, 77, 137, 187, 

ii. 105, 109; works between, and Ranipoor 
torrent, i. 136, 187; floor of, ii. 27; inlets 
below, 45; levelof flooringofsuper-pas~age, 
82 ; action of, for drainage purposes, 96; 
duties of overseer at, 97; shutter armnge- 
ments at, 109 ; connecting link between 
Hurdwar and Kunkhul, ib. ; t r d c  on, 
during annual fairs, ib. ; description of 
roadway at, 11 0. 
- works, case of, cited, i. 103; detail of 

construction of, ii. 18 ; materials ueed in 
building, ib. 

Mynpoori, i. 35, 229; extensiol~ of levels to, 
22, 33; curve of canal near town of, 259 ; 
enlargement of bridge waterway at, 264. 

XT 

of. '234 ; theoretical discharge at, 240 ; 
cnpority of channel on reaching, ih . ;  de- 
scription of country from, to Gnnges and 
Jomnn, 248; considered as a position for 
hendwork, 249; situation of, ib.; caurae 
of cnnal from, 251 ; slope of Collntry 
hetween Nanoon and vlllege of Soonerl, 
328 ; supply of Etawnh line at, liable to 
diminution, 376; discharge of branch head 
at, ii. 542. - Fork, description of work at,  ii. 106 ; 
use of regulating apparatus at, 110. 

Nanoon head, ii. 111 ; establishment at 
branch at, ib. 
- regulators, ii. 108, 109, 133; description 

of canal alignement from, i. 324. 
Nnpier, Major, brick-kiln used by, iii, 4, 
Native boatmen, apathy of, ii. 297. - water-mill, account of, ii. 373. 
- system of under-sinking, reaaong for 

adopting, ii. 470. 
Natural cataracts, ii. 164. 
- rivers, beds of, are true escapes, ii. 58. 
Navigable canal, modification of channel of, i. 

180; definition of term, ii. 293; detail of 
lines of, 298 ; reasons why not carried 
in One C O I I ~ ~ C U ~ ~ V ~  line, 309; recornmen- 
dations in favour of cont~nuous line, 310; 
position of entrance and exits of, ib.; de- 
scription of head of, 311. 
- channels, use of, ii. 63; general dewrip- 

tion of, in connection with locks and beads, 
293 ; object of, in Rhadir, 209; materials 
of, 300. 
- cuts, drainage of spaceenclosed by,ii. 92. 
Navigation, injury of, on Ganges, i. 27; of 

the Jumna. 43; of Ganges to Futtigurh, 
45; insufficient water for, 48; as nffecting 
Puttigurll branch, 397; cuts for, ii. 67; 
detail of works for, 293. 

Naviglio Grande(Italy), i. 99. 
Neemchuks (or curbs) lor blocks: ii. 28; use 

of, 474. 
Newarri bridge, i. 217. 
Neamarch, Lieut., i. 79. 
Nidhowli, i. 224; bridge at, 221. 
Nile, works a t  Delta of, i. 104. 
Ninaoli, village of, i. 264. 
Nizamut Adawlut, construction of Act vii. of 

1819 by, iii. 129. 
Noe, M. Carlo, i. 100. 
Nogong, i. 160, 163, 165 ; elope of, 161; 

retnining dams on river, 103 ; Jatonwala 
drainage turned into river, 11 I ; violence 
of flood in, ib.. 157; redisposition of sand 
in, 156; position of dnnl on, 157; retro- 
gression of level on dam, ib.; bed of uni- 
form slope, ib.; change in bed of, 159. 
- torrent, i. 56, 109. - works at, compared with those a t  ~ a u i -  

poor, i. 159. 
Nomenclature, proposed, of estnbliahment for 

canal works, ii. 619. 
Noneir drainage crosses line of canal, i. 263. 
Nooh, jheel and town of. i. 416. 
Noon drainnge, rise of, i. 250; aouth-e~terly 

course of, from Indhunna, 290. 
- river. runs parallel to canal. i. 266; in- 

tricacyof drainage atheadof, 323; hendoc 
361; report on, by L i d .  Johnstone! 363. 

Noorpoor bridge, i. 221. 
Noornuggur, town of, i. 112, 202. 
~orth-western  provinces, character of surf- 

and rivers of, i. 3; reports published 
Qnvernmenc of. 13 ; letter addressed to -~ ~ 

~ieut.- overn no; of, 31 ; change in govern- 
ment of, 37; sickness arising f o m  can& 
in, 54; unhealthy character of cnnals in, 
55, 58; drainage of, impeding irrigation, 
60 ; epidemic pervding, ib. ; weelthy con- 
tractors unknown in, 67; question of drnin- 
age of, 153; difficulties of cnnal irrigation 
in. 425: s ~ a t e m  of village water-couraeo In, . - 
426. 

Northern division (cnnal works), expenditure 
on, i. 73, 78; rtendy advance of works in, 
96; ndvantape of staff remaining intsct, 
97 ; brick-making in, iii. 1 ; coat of mate- 
riala in, 21. - India, adoption of 
canal works in, ii. 70. 

Italian modela for 
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Rajbuhas on Jumnn canals. i. 169. - dispositio~~ of, ou Bolundslruhur line. 
i . 4 1 9 ;  reasons w l ~ y  simplest designs adopted 
for heads of. 432; rules issued to executive 
officers in regard to the cunstruction of, 
439 ; 1lriv;hte property. 449;  question ol 
distribution, complex, 4 i 0 ;  med~om of pro- 
viding inland villngcs with hill p~oducc, ii. 
295;  designeti for Gnngescannl works, 433; 
description of, ib. ; country with which 
connected, 436. 

Rajoopoor, i. 230. 
f i j p o o r  cnnal, i. 12. 
Rajpoora nulln. i. 349. 
Rnrnghat, i. 389. 
Ramgungn rivcr, i. 5,  44.  
Rampoor, village of. i. 6 .  20,211 ; site of Capt. 

Debude's canal head, 17; sickness preva- 
lent at, 5 6 ;  works at, 1 3 i ;  soil of canal 
channcl from, 190. 

Rnnse, Sewalik, i. 107. 
Renipoor, i. 160, 164, 183 ; drainnge, 34, 

144; dam nt, i. 153; drainage works, 155 ; 
rise of works at,  ii. 7 4  ; water-shed of, 79 .  - fi~lls, climensiuns of, i. 175. - inlet, ii. 6 6 ;  description of, ib. - n~asonry rlam, i. 151. 
- rno, i. 154. 160, 165; super-passage of; 

i. 174: levels of bed of, ii. 7 7 .  - river, 114, 115, 153; average width of, 
141; bed of, ii. 6G. - super-passngc, 181, 183, ii. 64 ,  210 ; 
description of, ii. 6 6 ;  superstructure, 6 8 ;  
materials used in, i 4 ;  superir~tendelrce of, 
ib .;  quantity of materinl expended on, i 5 ;  
rates a t  which cxecnted, ib. - torrent, i . 8 5 ,  133, 135, 140, 141, 142, 
143, 170, l i l  ; vorks  bet ween, and Jlyapoor 
regulating bridgc. 136 ; flrst defined line of 
drainage, 140; amount of waterway, 150; 
bed lev01 of, ib. ; deposit of, 15G; escape, 
ib.; sand frolo floods in, 164; super-passnge 
over Ganges cannl, 173 ; description of 
super-passage, 17; ; watershed of, ii. 65 ; 
success of Mr. Hay in mannging torrent, 
ii. 78  ; effect of, upon derences, counter- 
acted, ib. - vnlley, necessity of extending excavation 
to, i. 165. - works, proximity to l~ills of, i. 165; mn- 
terials used in, 176; purpose of design of, 
ii. 7 2 ;  description of soil at, i 6 ;  Captain 
Goodwyn, superintendent of, 7 8 ;  Mr. Kay 
builder of, ib. - and Put t r i  drainage, change in method 
of dealing witb, i. 151. - and Put t r i  torrents, i. 86.  
- and R u t m w  torrents, country between 

i. 146-8. 
Rao (provincinl name), i. 115; water admitted 

into canal channel from 153. - Raniuoor. i. 154. 160. 165. 
h l i  v i ~ ~ a ' ~ e ,  i: 213; bridge, 221. 
Baoa, i. 115; dangerous velocity of, ib . ;  short 

duration of, ib. 
Rates of work at hipapoor, summnry of, ii. 

20 .  
Ravi river, i. 4. 
lhvines, lining of, ii 6 5 ;  impracticsble, 112. 
lhwun,  dry and cultivated country near, 

i. 3 i l .  
Read, Mr., i. 38, i 9 ,  91,92,  94 ,97 ,  247, ii. 557;  

executive otlicer 2nd division, i. 386;  sur- 
vey by, i6.; report of, 387;  termination ol 
levels by, on Futtigurh branch canal, 3 9 i ;  
wurae of line marked out by, 3 9 8 ;  comple- 
tion of works by, ii. 103; Khutowli escape 
completed by, 121; adjuutment of mkichi- 
nery luauaged by, ib. 

tear gntes, Rutmoo dnm, means for raising 
nnd holding down of, ii. 38. 

3cc.eiving channel, in reference to escapes, ii. 
114. . ~ .. 

iegisters of water gnuges, i. 23. 
iegulators, apparatus for opening and closing 

the, ii. 13; size of nrcl~es ol; 2 0 ;  wings of 
Rurmooregulator, 4 8 ;  action of, 9 5 ;  works 
for t l ~ e  supply of water,and slope of channel, 
ih. ; action of blyapoor and 1)hunowri re- 
gulators for drainage purposes, 9 6 ;  ma- 
chinery foropeuing and closing, ib .;  on main 
canal a t  Futtigurlr, 101 ; uses made of each, 
107; use of apparatus for, 110; difficulties 
of regulating water supply, 464. 

Xegulation VII. of 1819, sections of, iii. 128. 
Kell efflorescence, remarkably observable, 

i. 266; fntnl to the manufacture of bricks, 
ib. 

Remarks, prefatory, i. 107. 
Reports of canal sanatory committee, i. 6 0 ;  

principal conclusionsin, ib.; of 1845, i. 132; 
of Major Baker, concluding remarks in, 
iii. 5 ; of sanatory committee on Ganges 
canal works, 24. 

Reservoirs, proposed system of, i. 3 4 ;  nuisance 
of, ii. 316. 

Residence fur executive chiefs or superinten- 
dents of districts, ii. 620. 

Retentionof water on high levels, ii. 4 6 ;  of bed 
levels by bridge floorings, 214, 216, 224. 

Revenue, sacrifice of, i. 18, 59. 
I{,.retments, laying of, a t  Ivlynpoor, ii. 7 ;  con- 

necting right flank of dam with regulating 
bridge, 1 2 ;  elevation of fukeer's revet- 
ments, 17 ; drainage works appended to, 
2 0 ;  connection of, with springs, 2 8 ;  protec- 
tion of, i b . ;  relief of, 3 0 ;  relief of right 
revetment, ib. ; leading revetment, 31 ; 
pnrallel revetments, ib.; lines of, ib.; lower 
revetment, ib.; walls of, 3 3 ;  left revetment, 
i6. ; height of, ib. ; foundations of. 34 ; 
curved lined of, position in which built, ib.; 
opposition of right revelment to spring 
current, i b . ;  relief of left revetment from 
spring current, ib .;  wall of, 3 5 ;  protective 
arrangements for covering. 41 ; propor- 
tions of mnterials in, 457 ; description of, 
ib. 

Rewa falls, ii. 161. 
Rhine, volume of water of, ii. 465. 
Rhutgaon nulla, crossed by Etawah terminal, 

i. 3 i 0 ;  Iread of, ib. 
Rice cultivation, ii. 23 ; sickness in neigh- 

bourhood of, 54. 
Rings. countersinking of, 33. 
Ltigl~t parapets (Ranipoor super-passage), ii. 

69. 
Rinde, sections between Rinde and Jurnna, i. 

8 0 ;  purgllnnan between Rinde and Gnnges, 
8 1 ;  r u e  of, ib.; course of, ib. ; canal to 
right of river, 8 4 ;  lands to left and rigbt 
of, 195 ; southerly hearing of, 250 ; 
tortuosities of course of, 255 ; hollows 
in contact with Ganges canal, ib. ; cut 
for draining Jinwar jheel into, ib.; level of, 
256; contact of canal with, 259; passage 
of, 260 ; cannl in close proximity to, 268;  
difference between bed of, and that  of 
Eesuo, 2 i l  ; description of country, ib . ;  
nuw bearing of, 272; tendency of drainage 
to, 2 i 8 ;  width of wuntry  between Rinde 
and Seyngoor 3 2 8 ;  runs between Etawah 
and Cawnpoor terminal lines, 333; natural 
watershed of, ib.; levels of, 334; approach 
of, to the Seyngoor, 342 ; advantages of 
irrigation to land bordering, 362. 

River-stone used for filli~lg in apace between 
piling and maaonry, ~ u t m o o ,  ii. 34. 

Road between Mynpoori and Agra, ii. 245; 
of commuuication, 513. 

Roadway, maintenance of cannl, i. 244, ii 
11 1 ; description of, ii. 8 ;  width of, 13, 47, 
101: depression of, 18; height of, 33; dis- 
posal of drainage of, 94;  principles upon 
which executed, 216. 

Robertson, Mr. T. C., remarks of, on canal 
works, i. 25;  exertions of, 29. 

Rods. iron, used in Rutmoo works, ii. 33. 
Liohilkund, cuts and dams OII rivers of, i. 4 ;  

specimens of canals in, ib .;  first district for 
irrigation, 11 ; Turai, 41 ; watercourses in, 
107; forests in, ii. 472. 

Roodurpoor, village of, i. 326. 
ICoopbas, quarries near, ii. 379. 
Koopur, plains of, i. 14. 
Roora, description of escape at, ii. 154. 
Koorkee, cost of canal from to Cawnpcmr, i. 

2 8 ;  cost of cannl to, ib.; choki post esta- 
blished at, 3 8 ;  visited by Governor-Gene- 
ral, 4 0 ;  executives recommended for works 
south of, 6 8 ;  excavation south of, 82; de- 
tached situation of, 92;  civil engineers' 
college, plans of works on the Stura 
river given to, 100, ii. 334 ; high land of, 
i. 116. ii. 58 ; line of canal bearing on, 
i. 121 ; cou~rtry from, to Nanoon, 191 ; 
description of canal from, 202;  bangur 
laud of, ib .;  minimum section of channel to 
Futtigurh brnnch, 235; capacity of channel 
to Huttigurh brnnch, ib.; estimated mnxi- 
mum discharge at, 236 ; works conflned lo 
country lying above, ii. 3 ;  angle formed by 
transition of alignement from Puttri to, 32; 
mortar from, 213; town of, 326; establish- 
~ r ~ e n t  of works at,.338; irrigation of gardens 
nnd land in neighbourhood of, 438; station 
of, 534; first English kiln, tried at, iii. 4; 
brick kilns built at, ib. ; establishment 
of Hindustani kilns at,  5 ;  "new system," 
sketch of, 7 ;  description of name kiln, ib.; 
success of flame kiln, 9 ;  memorandum on 
system of account-keeping introduced into 
worksliops, 218. 
- bridge, i. 200. 
Roostumgurh village, curve of the &sun 

near, i. 255; bridge, 267. 
Rope, substitution of, for cl~ain, ii. 5 i .  
Rosetta, i. 104. 
Houne, direction of drainage from fort of, i. 

285: nrtificial cut near. ib.: mound and . . 
fort'of, ib. 

Rousa, village of, i. 268; key to passage of 
Doab, 276. 

Route, direct. for canal. objections to, i. 119. . - 
ltowayn  null;^, i. 347. 
Rubble work, where used, ii. 29; guards of, 119. 
Rudain, village drainage at, i. 257; bridge at, 

258. 
Rules of canal sanatory conrmittee, i. 63 ; for 

beldars, ii. 9 8 ;  for overseers of reguhtorh 
ib .;  for gr~idance in designing works, 113. 

Rundole, raised chsnnel of, i. 243. 
Runjeetpoor bridgc, i. 308, 316. . 
Rusaoolabad, i. 2 i 9 .  
Rusticated basements [Solani aqueduct), ii. 

460. 
Rutmoo river, passage of canal by, i. 119; 

aqueduct over, 1 2 0 ;  passed by dam system, 
ib.; sweep of canal channel on, 146; tor- 
rents tributary to, ih. ; catchment besln of, 
ib . ;  flooring of, 147; works proposed for, 
148; canal delivered on, 176; low land of, 
184; inlet for, ii. 4 ;  works at, ib.; skeleton 
section of works connected witb. 20; 
pere~~nlal  stream, 21 ; section of channel of, 
2 2 ;  tortuous nulla at. ib.; site of work= 
at, 23 ; change in course of, ib. ; lining 
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out of, ib . ;  natural declivity of, 26;  use of 
ib.; upper sideof, relieved from inundation, 
28; how crossed, 29;  bed of, 3 5 ;  escape of 
drain into, i b . ;  inlet across channel, ib., 4 1 ;  
works on, 4 4 ;  platform across bed of, :47; 
detail of works on, 51,  5 2 ;  course of, before 
rains of 1852, 5 3 ;  floods in, 9 6 ;  old bed of 
1852, 5 4 ;  new bed of, 1852, ib .;  bedof 1853, 
ib.; dam ncross, 431. 

Sasni, i. 228. 
Saul CShorea robils/a), ii. 16. 
Sawunt IChera, village of, i. 251, 255. 
Saynibas, village of, i. 145. 
Scoops(ordhaUs),usedinIayingin~valls,ii.84. 
Scour of drai~is. ii. 50. 
Screw piles, design of using, ii. 56. 
Seaaon unfavourable to progress of works, 

i. 92 ; results and cost o l  operations in 

Silt, works for riddance of, i. 99 ; deposit of, 
126, ii. 4 6 ;  projected into canal channel, 
i. 152; remedy for, 164; clearance of, 169. 
ii. 3 5 ;  disgorgements of, i. 172, ii. 8 0 ;  facts 
established respecting, i. 172; interference 
with rajbuha heads, ii. 251. 

Simra, depth of canal water at, ii. 313. 
- falls, i. 232, 234, ii. 133, 165, 193; foun- 

dation of, ii. 193 ; material used in, 19.1; 
cost of, ib.; under whonl built, ib. 

Sind name kiln, i 90 ,  iii. 5 ,  9 .  
Singpour, bridge at, i. 267. 
Sirdhunnn, i. 38,  210, 239 ; bridge at, 213, 

ii. 240 ; width of country at,  i. 214. 
Sirsa river rejoins Seyngoor, i. 344. 
Sites of bridgesfor high military roads, ii. 224. 
Sithmurra, works at, i. 381. - drainage, proposed cut into .Delgaon ' nulla, i. 349;  description of, 360.  - nulls, in contact with Etawah terminal 

i. 358;  course of, 359. 
Sketch of Ganges canal head above Hurdwar, 

i. 76 .  
Sleeper planks used in Rutmoo works, ii. 38.  
Slits in revetment wall (Rutmoo works), ii. 35.  
Slopes, i. 111,113, 133,139, 142, 145,147, 184, 

215, 223, 230, 292, ii. 95,  1 1 7 ;  remarkable, 
of mountain torrents, i. 140; results of dis- 
tribution on Eastern Jumna, 166; table of, 
187, 188 ; difficulties attending, and pro- 
tecting expedients, i. 199; from Hoorkee to 
Belra, 203;  from Jullnlabnd to Sikundra- 
bad, 218; from Nanoon to Sawunt IChera, 
456; danger of silt from sudden reduction 
of, 257 ; sudden change of, 337 ; of country 
betweeu Noon and Seq-ngoor rivers, 369 ; 
statement of, on Bolun~lsliul~ur nnd Koel 
branch, 414 ; latitudiual, means of reliev- 
ing oue river a t  the expende of another, 
ii. 79 ; retention of, by bridge floorings, 
ii. 216, 224 ; of Solani aqueduct on tops of 
embankments. 519;  of bed dependent on 
freedom of watcr from vegetation, 540. 

Sluice-gate, depthof, on LIyapoor dam, ii. 11. 
Sluices. i. 102, ii. 5,  11, 29, 38, 91,  303;  on 

the Nogong dam, i. 157; description of, on 
Itutmoo dam,, ii. 38;.  conimunication formed 
across openlnp In, 4 3 ;  advantages of 
double plan of, 9 1. 

Smith, Captain B., deputed to Lombardy and 
Venice, i. 100, 431 ; observations of, on 
canals in Lombardy, 101. 
- Colonel E, ii. 161. - Colonel R., i. 110. 
Sobliunpoor, village of, i. 270. 
Sogaon, bridge at, i. 275. 
Soil, descriptions of, i, 87, 140, 266,  274, 292 

331, 30; .  ii. 85.  219. 
Soj, rise of tlie l'hoora near, i. 343. 
Solani river, i. 21 ; crossing by aqueduct, 

i. 21, 120, ii. 462 ; heads of, i. 2 2 ;  free 
passage of cnnal over, 119; topographical 
cllarnctcr of, ii. 411 ; floods of, 414 ; 
course of, ib ; surntce level of country 
crossed by, 416; general detnil of, 461-468; 
hend of, 464; dralnnge supplying the, ib.; 
difeculties in laying foundation in, 470;  
depth to which irons were carried in boring 
bed of, 472; plan of bed of, 473, 522, 623;  
blocks resting upon sand in bed of, 473 ; 
deucription of works on, 481, 488;  nccount 
of bunds and embankments on. 522;  bcd of, 
ib.; turning of, from old course, 527;  true 
slope of, 531; pnasing off the floods of, 534. - aqueduct, i. 31, 65, 70 ,  183, 200. ii. 98, 
411, 459, 495, 518;  obstacles to the con- 
struction of, i. 31 ; rapid completion of, 
66 ; cnlculations on, ib. ; great quantity 
of materid required for, 6 7 ;  appointment 

Rutmoo dam, approacll of, i. 178 ; nlaximum Second division canal works, expenditure on, 
height of water at, ii. 23;  area of surface 
inundated at, ib.; system of drainage at- 
tached to revetments of, 3 6 ;  inlet parallol 
to, 41;  platform opposite to, ib.; turning 
hill supply of water towards, 79 .  
- drainage of couutry on right bank of 

canal at, i. 28. 
- inlet, description of, 43.  
-regulating bridge, i. 148; connection of, 

with dam and inlet, ii. 4 6 ;  waterway of, 4 7 ;  
description of works at, ib. - revetments, modified form of under- 
drainage, ii. 36;  little trouble and expense 
of, ib. 
- stream, drain-heads for admission of, ii. 

48;  expected effect of, ib. ; connection of, 
with arched passages, ib. 
- torrent, level oC i. 146; level of bed of, 

150; amount of waterway of, ih . ;  dam and 
inlet across the, ii. 20 ; works connectell 
with, 431 ; inundationson up-stream side of, 
21. - valley, excavation from low levels in, i. 
165; spring-water near surface of, 438 ; 
width of, a t  the point where the dam is 
built, ii. 22;  position of works at, 23;  reliel 
of, 30. 
- works, ii. 24;  boring operations nt, ih. ; 

result of, ib. ; position of, ib. ; difficulties 
attending conipletion of, 25 ; final success 
of, i b . ;  details concerning, ib. ; wlien com- 
menced, ib. ; under wliose management, 
ib. ; lining out of, 26 ; mountain torrents 
connected with, 40;  ground of, 5 0 ;  laying 
out of, ill.; liberty given to Mr. Idgin with 
regard to, ib. ; s~iperinte~~dence of, by hIr. 
Login, ib . ;  excavators placed on, ib.; niilte- 
rials of which built, 51 ; material for pro- 
tecting, ib. - and Solani rivers, valley between, 
i. 116. 

Ruttunpoor, village of, i. 278. 
Rutwahoo, i. 358. 

s. 
Sainthm, soil in neighbourliood of, i. 257. 
Salarii2a of canal offlrcrs, i. 69 .  
Salt0 di gatto (cat's Icnp). i. 103. 
Sanatory commitke, report on Ganges canal 

works by, iii. 24;  proceedings of, ib;  ques- 
tione proposed to, 25; -answers of, i b . ;  ap- 
pendin to report of, 29 ; dnta for report 
of, 48;  abstract of facts recorded in report 
of, 50. 

Ssnd, aheets of, on the P i ~ t t r i  proper, i. 144; 
enormourn acc~~mnlntion of, 153, 164; collrsc 
and effects of deposits of, 165; undn la t in~  
ridges of, 203; diagram showing flrst and 
becond depoaita of, ii. 5 7 ;  proceedings of 
Mr. Ifigin in conscqilelice of sudden de- 
posit of, ib.; diagorpement of, 80.  

Sandllills, remarkable, i. I I 3. 
Sand.tone, whence procured, ii. I 9. 
Bandy torrcnte, clfectn upon bede of, by inter- 

position of bars of masonry, ii 72.  
Sentah Shall, i. 117. 

i. 7 3 ;  proposed establisl~ment fqr, ii. 6 0 0  
1847-8, iii. 9 .  

( Sections of Ganges canal, i. 122; of canal 
from Nanoon to Ganges and Ju~rina, 248; of 
revetments, ii. 435;  of canal bed, 518;  ol' 
canal a t  Toghulpoor, 560;  canal a t  Morad- 
nuggur, ib. 

Seela nulls, i. 202, 203, iii. 3 ,  9 .  
Selimpoor, town of, i. 143 ; quality of bricks 

procured lrom manufactories at, ii. 74 .  
- basin, description of, ii. 80. - drainage, escape for, i. 145. 
- inlet, i. 177. 179, 183, ii. 82 ; width of 

waterway of, i. l i e ,  ii. 60  ; cost of ~nasonry, 
ii. 61 ; gap through embankments opposite, 
63.  

Serio river a t  Albino, i. 103. 
Settlement, anticipated, on Solani aqueduct, 

ii. 454 .  
Sewaliks, mountains, i. 12, 17, 44, 56, 08, 107, 

112, 113, 115, 117, 123, ii. 79 ,  109 ; pe- 
culiar feature of country a t  foot of, i. 41 ; 
cause of, ib. springs in, ib. ; discharge 
of Jumna at. 42 ; sketch of country 
near, 107 ; low spur of hills thrown out 
from, 133 ; staple timber in forests of, 
ii. 16 ; passes in, 51 ; water falling a t  foot 
of, 59 ; valleys and ravines in, 65 ; water- 
shed of, 78 ; drainage of, 80 ; passes, 86. 

Sewal IChns, village of, i. 213; curve corn- 
mencing at,  2 1 i .  

Seyngoor, i. 122, 228, 230, 232; ii. 148; rise 
of, i, 81 ; want of cultivntion near heads of, 
232; heads of, 330;  course of drainage of, 
333 ; description of ollllet into, a t  Gihror 
station, 336;  cross section taken on escape 
chnnncl to. 350.  

Shalidurrn, i. 222. 
Shalljuhanpoor. i. 11 2 ;  pass, 113. 
Shah Munsoor, i. 114. 
Shamli, sickness prevalent at, i. 56. 
Sharpe, Lieutenaut n.. acting assistant exe- 

~r l t ive  engineer, letter of, to Lieutenant E. 
Eraser, i. 212. 

Sheet-iron channels, usc of, i. 242. 
Sheka, bridge at,  i. 234. 
Sliekoabnd brnnch of canal, cost of, i. 28. 
Shetvli, town of, i. 462. 
Shutters used on Myapoor dam, description 

of, ii. 16; wood used in, ib. 
Sickness, causes of, i. 5 3 ;  in North-Western 

Provinces, 54 ; near Eastern Jomna canal, 
B f i  ; inquiries respecting sickness caused 
by canals, 57. 

Sidc channels troublesome and inconvenient, 
ii. 94.  

Sikh States (ceded), natural channels in, 
i. 12. - chicle, independent, i. 14. 
- invnsion, cnnal interrupted by, i. 39. 
- war, scrond, i. 89. 
Sikundrn, i. 222. 
- Ran, town of, i. 248; series of jlieels 

nenr, ih . ;  sl~allow depressions near, 254; 
bridge at, 258. 

Sikundmhad, i. 217, 218, 220. 
 sill^, height of, i. 145, 315 ; advantngee of 

raising, on dams, ii. 4 5 ;  description of, on 
Rutmoo inlet, ib. 
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of specid offlcer for, 6 8 ;  soil of, 9 0 ;  com- 
mencement of works, 185 ; effects of canal 
upon, 191 ; drnina attached to works on, 
ii. 9 2 ;  modification of supply passing over, 
112; foundationa of, 420;  superintendence, 
ib . ;  quantity of wnter required to be got rid 
of, 432 ; description of termini on, 433 ; 
ghats, ib . ;  commencement of earthen aque- 
duct, 434 ; design of revetments, 435 ; pro- 
gress of construction, 437 ; methods of 
working, 440 ; description of wnggon used 
on 441 ; arernges of work done. 444 ; de- 
acription of locomotive used on, 447; down- 
stream extremity of, 438;  interesting items 
in  history of, 439;  methods of working on, 
4 4 0 ;  sectional form of, 453;  layingdown the  
atone of, 454;  masonry worke attached to 
earthen portion of, 4 5 5 ;  bridges, cattle 
ghats, revetmente. &c., 456;  outer surface 
of, 458;  detail of foundations of, 469;  plan- 
ning of, 470;  protective curtaine of, 474 ; 
oinking of blocks, 481 ; examination of 
81rper-structure nt, 482 ; tables showing 
amount of waterdischarged tlrroughearthen 
or revetted clrannel, und through masonry 
channel, 522, 523;  bearing of, across valley, 
523;  table showing how discharge is met 
by water-ways, 535 ; retaining back-water 
upon, 536 ; lower bays of, 536. 

Solani torrent, i. 85 ; works connected with, 
i i . 431 .  - valley, i. 35, 118, 119, 121. 187 ; works 
on, 8 6 ;  mrrsonry aqueduct, ib. ; communi- 
cation over, 119; high land bordering the, 
ii. 415.  - and Bhat nuddieo, i. 44. 

-and Rutmoo rivers. i 115 ; vallev be- . - 
tween, 116. 

Sombe, i. 108; a torrent of large dimensions, 
ib. - torrent, m w n r y  works for pasnage of, 
i. 109. - river, i. 120. 

Somna, i. 228. 
Sookhi bridge, i 293. 
Sooki, village and fort of. i. 283; hollow near, 

ib.; zumendare' cuts to east and west of 
fort. 284. 

Sookurtal. i. 45,  48,  5 0 ;  navigation from hills 
to, 50. - ghat, ii. 101. 

Soonari, width of country at, i. 332 ; execu- 
tion of works from, 340. 

Sooreya, a bridge at. i. 275. 
Soorkee, issues of, iii. 21. 
Span, Lieut, i. 98 ; attached a# aaaistant on 

Etawah branch line, i. 383. 
Spandrils and flooring of Solani aqueduct, 

completion of, ii. 512. 
Springs in Put t r i  and Rutmoo valleys, i. 

150. 
Spring-water, under sandy surfsce, i. 115 : in 

vicinity of bills. 116 ; difficulties arising 
from, 116, 1i7 ; depth of, a t  110th mile, 
220 ; means of reducing level of, ii. 26 ; 
reduction of level of, 31.42,  8 4 ;  (Rutmoo) 
alits for percolation of, 36 ; depth of, a t  
Moongawalla well, 76 .  

Spars, transverse system of, a t  Rotmoo 
works, ii. 23;  application of, 53;  fnilure 
of, 56 ; design of, 6 9 ;  rimilarity of, to 
those of Northern Italy, ib.; efflcient nature 
of, ib. 

S tar ,  2nd department, i. 79  ; on canal worka 
in 1848, 7 8 ;  6th division canal works, 80.  

Station poete (ehokies), description of, ii. 280. 
Stationery, indent for, iii. 126. 
Stations, military, mtoppase of drniiage 
round, i. 60.  

Steam furnaces, absence of coke a loss to, ii, 
449. 

Steps, flights of, a t  Rutmoo bridge, ii. 34  ; 
a t  Solani aqueduct wings, 469. 

Stop-cocks, exaggerated. ii. 303. 
Store-rooms. Myapoor dam. i. 12. 
Strachey, Lieut. R, i. 32,  38,  ii. 7 : cut made 

by, 459 ; results of brickmaking by, iii. 2 ; 
assumes executive control of works, ib. ; 
called away to field service, ib. ; arrange- 
ment for contract bricks. 3 .  

Stratum, table showing depths of, a t  Ranipoox 
works, ii. 7 5 .  

Stuart, Col., reference to letter of, i. 30.  
Stura river, bridge over, i. 99  ; character of, 

100. 
Subhud, village of, i. 250. 
Subterranean channels. ii. 30. 
Suchindi. town of, i. 462. 
Suharunpoor, town of, i. 20, 42,  185, 2 3 0 ;  

height of, above the sea, 21 ; sickness pre- 
valent at, 56;  irrigation of 107; high road 
from Meerut to, 212, 416;  damage to, by 
opening of canal, 422. 
- district of, i. 12,35,  79 ,  201. 
Suhenda bridge, i. 229, 239. 
Suhpoo, proposed escape near town of, i. 417. 
Sukrouda forest, i. 146; town of, ii. 416. 
Sulawar. i. 216. 221: reduction of fall8 from. , . 

239. - bridge, ii. 121 1 salient end of embank- 
ments opposed to Ranipoor current, ii. 7 0 .  - falls, ii. 165, 184; description of, ib. 

Sultanpoor, junction of Muskurra and No- 
gong torrents, near, i. 57. 

Sunowta bridge, i. 224. 
Sunsadharra canals, i. 12. 
Sunsurra pass, drainage of, ii. 464. 
Superintendent of northern division, pro- 

posed head-quarters of, ii. 596. 
Super-passage, general description of, on Ra- 

nipoor and Puttri  torrents, ii. 6 4 ;  works 
connected with, 66 ; flooring of. 69 ,  7 2 ;  de- 
fences connected with, 7 2  ; table showing 
value of channel to meet discharge, 76 .  - (Puttri), description of, ii. 7 8 ;  a t  Puttri  
torrent, 8 0 ;  removal of water from exca- 
vations, 84 ; establishment for supervision 
of, 88. 

Superstructure of Solani aqueduct, ii. 460, 
486; revision of details of, 482. 

Supply of water, detail of regulating worke 
for, ii. 7 5 ;  amount of, for Bolundshuhur 
branch, 103; dependent upon local rain- 
falls, 113 - channel from Rutmoo river t o  Aneoff- 
nuggur Falls, ii. 548, 554; from the Ganges 
to Myapoor, 548, 549 ; from Myapoor to 
Puttri  super-passage. 548, 550 ; from Put- 
t r i  super-paenage to  Rutmoo river, 548, 
551 

Supreme government, chnnges in, i. 2 8 ;  
doubts of. ib.: decision of. 33: letter of. 3 0 :  . . . . 
despatch of, 63.  ' 

Surai, v i l lnp of, i. 141. 142, 144; bridge at, 
209; worke conetrnctcd from, 212. 

Surface. reduction of level of. i. 48:  maximum 
di5erence of, between ~ h d e  and Jumna, 
330. - drainage, when intersected by canal, 
ii. 58. 

Surrowli, village of, i. 108. 
Surveys, embryo state of, i. 80 ; Fut t igwh 

branch, 9 4 ;  of Ganges canal, made by 
Cnptnin Cautley, 149; in Meerut nnd Bo- 
lundshuhur districts, ii. 323. 

Sutheri, i. 213; bridge of, 212. 
Suthnee. village of, i. 259. 
Sutlej, river, i. 4,  12, 13, 14, 544; i t ) B p p ~ ~ r ~ h  

to Roopur, 14; canal, 15 ; dependence on 
country north of, i. 9 2 ;  close of campaign, 
iii R -. 

Suttarpoor bridge, i. 259. 
Swaballi village, trnct of country round i 

324;  drainage aesigned to the ltinde, 32;. ' 
Syari nolla, nqueduct over. i. 278. 
Synibas, i. 150, 185. - and Gurh, bridge between, i. 150. 

TABLE: Canal discharges, i. 149. - escape and inlet to canal channel from 
Blyapoor regulator to Rutlnoo dam, i. 179. 
- details of slopes, i. 188, 189. - relative positior: of Rinde and Eesun, 

i P R A  -. -- -. - relative levels of tlre Rinde and Pandoo, 
i. 278. - capacities of different canal channels, 
i. 310. - list of bridges proposed in estimate of 
1850 compared with those actually built by 
Lieut. Hoduson, i. 314. 
- relative po~rtion of beds of Rinde and 

Seyngoor, i. 328. -- levels on Etawah line, i. 335. 
- depressions between Jumna and Ganges, 

i. 338. 
- results of Mr. Dodsworth's cross aectione, 

i. 339. - relative position of beds of rivers on 
Etawah terminal. i. 351: detail of levels. 
i. 368. - relative position of beds of river1 on 
Etawah terminal, i. 373. - values of discharges. i. 377. 
- vosition of masonry falls on Buttigurh 

branch, i. 388. - discharges on Futtigurh branch, i. 391. 
-width of waterways on Futtiaurh branch, - 

i .  392. - surface levels of Futtigurh bnrnch, i 
396. 
- elope on Bolundah~rhur branch, i. 405. -- slopes on Koel branch, i. 407. 
- climennione of the Bolundshuhur branch 

canal, i. 409. 
--falls on Bolundshuhur and Hoe1 branch, 

i. 413. 
- average deptlr of excavation on Etawah 

terminal line from 65th to 120th mile, 
i. 352. 
- cavncity of excavated channel on Futti- 

gurll brancll, i. 389. 
- relative sitnations and amount of dmpof 

Assoffnuggor, Mulimoodpoor. Belra, Jdi, 
Chitowra, Sulawar, Bhola, Daena, P u ~  
and Simrn falla, ii. 309. -- height of revetment and gate in upper 
and lower chambers in canal channels, ii. 
313. 
- cubic content and cost of rnwonry and 

stucco of locks a t  Bat~adoorabad, @off- 
nnggur, Muhmoodpoor, Belra, Jaoh, Chi- 
towra, Sulawur, Bhols, Dasna, Pulra, ~ n d  
Simrn, ii. 320. - montlrly es tabl iehent  (Roorkee work- 
shops), ii.-353. - dimensions of bridges and bays on term 

~ - ~ -  - 
minal lines, ii. 306. - average of labour for digging and Carry- 
inn earth in waggons pushed by men, 





GENERAL INDEX. 

~ n d y  bed, ib.; worka for relieving channel 
*om, ii. 37; worka for maintenance of. in 
direct course, 54 ; super-passage for carry- 
ing over canal a t  Ranipoor and Puttri, 
66, 78. 

Torrents, influx of silt from, i. 164; muta- 
bility of courses of, ii. 22; means of pass- 
ing off, a t  Itutmoo, 23; dficulties of dis- 
posing of, 455. 

Torrino (rao). i. 11 5. 
Towers on Mynpoor revetment, ii. 8. 
Towing-paths, i. 103. 
Tramc on Ganges during dry months, i. 56. 
Tribes occupied in digging tanks and water- 

courses. i. 6i. 
Trieste, i.' 102. 
Tugneen bridge, main line of rajbuha at, i. 

367 ; rillagc of, ii. 154. 
Tuktowli bridce. i. 308. 
Tllnnelling, sy;tem of. i. 148. 
Tuppul, i. 220; brnnclr of canal to, 28, 84; 

character of brnnch to, 84. 
Turai, unhealthy tract called, i. 41. 
Turbines, ii. 371. 
Tureend, fort of, i. 280; jheel at, 281. 
Turin, i. 99, 103. 
Turnbull, Lieut., i. 29, 38. - Capt., i. 247, 326, 557. 
Tutteea, town of, i. 280. 

Uchuhja bridge, i. 225; works constructed 
from, 229. 

Ukhurpoor. town of, i. 321. 
Umhalla, iii. 4. 
Umborpoor, ii. 116. 
Umurpoor. village near ICwl, i. 322. 
Under-dminncc across canal line. ii. 26; be- 

neflts derived from, 30; how effected, 36. 
Under-drains, Rutmoo, ii. 49 ; description 

of, ib. 
Under-ainking, ii. 32; practical method of, 

469,474; beneflts of, 47 1 ; perfection of, 475. 
Untwarw, village of, i. 20, 207. 
Upper India, famine in. i. 18; exertions of 

European residents, ih. 
Upper Italy, canals in. i. 424. 
Urrowli, i. 224, 225. 
U t u r ~ l a  bridge, i. 212, 213, ii. 121. 

Valley, Gangetic, i. 45 ; of the p n i p o o r  
ii. 70. 

Ventilation, lateral. ii. 35. 
View of Bytuk road, near Myapoor, i. 383. 
Vinrlhya range, ii. 16 1. 
Volk, Mr. P., i. 79, 98. 247; cross sections 

taken by, between Bolundshuhur and Alli- 
gurh, 401; works a t  Bolundshuhur begun 
and completed under supervision of. ii. 104; 
Koel branch liead works begun and com- 
pleted by, 106; Nanoon regulators under 
supervision of, 108. 

Waggons, use of, ii. 428, 616. 
Waller, Capt., i. 90 ; visited Roorkee, iii. 9. 
War, consequences of on canal works, i. 39. 
Water between Rinde and Ganges, i. 81. - between Riude and Jumna, ib. 
- artificial supply of, i. 182, ii. lo. 
-relief of canal works from superfluous, 

ii. 92. -- for irrigation, embankments for supply 
of, i. 8. 
- carriage on Jumna, i. 47. 
Water-gauges, establishtuent of, i. 23, ii. 113. 
Watershed of Jumnu and Ganges rivers, i. 

113 ; lnbprinth of, 248 ; difficulty of dis- 
covering, 284 ; of rtanipoor basin, ii. i8. 

Waterway, descriptions of, i. 145. 150, 239, ii. 
4, 6, 15, 18, 38, 53, 61, 62, 67, 68, 115, 242, 
2.51. 467, 485. 

Wcnle's qunrterly papers on civil engineering, 
iii. 4. 

Wells, multiplicity of, i. 51 ; depths of, 216, 
225, 258, 174, 292, 307, 331, 340 ; filling, 
ii. 32. 

Well-sinkers, professed, not used on Solani 
works. ii. 474. 

Well-sinking, tools used in (jhams), ii. 33. 
Wesl IZalli nudlli, i. 112, 113,206, 21 I, ii. 115; 

cut made from, i. G ;  character of river. 7 ;  
embankment thrown acrosr, ih.; parallel 
to ICirsunni or IZristna river, 8 ;  damming 
up of, ib.; streams connected with. 9; Cap- 
tain Debude's proposal to use water of, 15; 
water from, 17; drainage of, 113; Ahno's 
escape into, 211 ; Khutowli escape into, 
ih.; region above the, ii. 114; l~eads  of, 413. 

Western Assofiuggur rajbuba, slrpply of, 
i. 465; feeders, ib.; course of, a t  sixty-fiftlr 
mile, 466. - Jumna canals, embankments on, i. 421. 

White ants, ravages of, i. 246. 

Whiting, Lieutenant F., i. 98,324, ii. 151, 628; 
commencement of surveys by, i. 322; re- 
sults of levels taken by, 329; site of station 
a t  Awn, ib. 

Willo~iglrby, Lieutenant E., i. 98; a a s i s h t  
to Lieutennnt L[odgsou, 320. 

Windlasses, descriptions oS ii. 13, 14, 150, 
A75 

wings of Solani aqueduct, alteration of foun- 
dations of, ii. 479. 

wood furl, variety of, i. 90. 
Working parties for regulators, ii. 96; d r u  

of, ib.; discipline, kc., ib.; proposed for 
nloonda ICliera escape, Pulra falls, Simre 
falls, and Koel regulxtors, 604. 

Works on Ganges canal, design of, i. 61; be- 
tween Myapoor bridge and Rsnipoor tor- 
rent, 136; list of, constructed below Gud- 
dunpoor bridge. 266; list of, below Sing- 
poor bridge, 2 i5;  constructed in advance 
of Sooreya bridge, 292; list of, from bridge 
and escape a t  ICukwan, 308; executed on 
1st section of Etawah terminal line, 331; 
dcscription of, a t  Dlrunowri, ii. 20; effective 
slope of. 22; materials of. a t  brarlch head, 
101 ; a t  Bolundshuhur, 104; magnitude of, 
iii. 1. 

Workshops, extension of, ii. 326, 339; nomi. 
nation of offlcers to, 369. 

Wright, Mr. T., i. 29, 38; excavation of canal 
begun by, ii. 550; brickmaking begun by, 
iii. 2 ;  report of, ib. ; results of brick- 
making, ih. 

Wullipoora bridge, i. 225; crossing, 224. 

Yar Wooffdar, i. 44. 
Yule, Lieut., stuff of, in 1848, i. 78 ; maker 

over charne of works. ii. 7 ; superintends 
l,rickmak&g, iii. 3 ; 'kilns ' buiit by, 4 ; 
arrangements of, 5; kilns of, superseded, ib. 

Zahitha IZhnn. damage done to Behut and 
Suhnrunpoor by opening canal of, i. 422; 
remains of the period when his family 
govcrncd Moeuffurnuggur district, i. 207. 

Zumendars, ditches made by, to Dooloo and 
Rul~rcmpoor, i. 285; works appertaining to, 
ii. 324. 
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