ENGINEERS REPORT

FOR TILE

YEAR 1846-47.

TN

00105414
Bombap,

PRINTED AT THE

BOMBAY EDUCATION SOCIETY'S PRESS.

v

1848.

_g/}f(”ﬁ

‘Q‘F"

-
.\‘"
1} §




AN

00105414



No. 420 or 1847.
5 MILITARY DEPARTMENT.
? Garrison Engineer’sh Office.

[3
Sir,

. 1. Agreeably to the instructions con:til'nqin _your circular letters
No. 4395 of'the 11th November 1843, and I'X 3316 of the 18th Au-
gust 1845, I have the honor to enclose a statemént of the expenditure of

Bombay, 24th July 1847.

my. Department during the past official year, drawn upm the plescnbed
form.

2. 1In the return shewing the expense of Engineering and Super-
intendence, I have charged the staff allowances of the Garrison En-
gineer and his Assistant, with the cost of Establishment of every kind{( -
+this shews the charge for Engineering to be 83 per cent. on the outly
on account of Public Works, but if the sums expended on account of

artificers and iaterials suppliedto distant stations, such as Aden and
Scinde, are to be added, the charge for Engineering will be reduced to
63 per cent. on the obutlay.

\
3. As almost the whole of the works are executed by contract, I
am unable to afford any data deduced from actual experience regarding
the expensc of labour or materials of any port.un of a work. *

1 have the honor to be,
Sie, - ¢
" Your most obedient Servaiit,
(Signed) 11. J. WILLOUGHBY, Capt.

Acting Garrison Engineer at the Prbsidency.
Bombay, 24th July 1847.

To TRE Skcrerary To T™iE Minrrary Boarbp,
Bompay.
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Account of the Expenditure in theé Garrison Engineer's Departmenl

Sor the year 1846 | 47.

" Bombay, 1st May 1847.

NAxE or WORKS. AMOUNT. TOTAL.
.. f 1
. ANNUAL AND SPECIAL PAIRS. Re jalp| Re |aip.
Making annual and special airs to e public build-?
ings occupied by troops &c. Y tht Castle, Port George, » {....... 23,946 10} 7
Garrison, Esplanade, ColabaljMagl out-posts. ..., S .
CERTAIN ﬁoaxs.
Repairing the Jotty at Mahim....cocveevonavnaqenes o0 443 | -5)10]
Tools for the office of the Garrison Emrmeer, and oxl for 05 | 5 7
the Chowkies and OfficeS.ece eeer cvveinns cavasann
Contmgencles, additional temporary ass:sta.nca required 2 330 | ol o
in the Garrison Engineer’s Office.... «.....c......-
Cowdunging clay floors of the B;m'acks &e. at Colaba... 41 | 7111
Cleaning out the Fort ditches................... Cereean 2,474 13| 7
Making alterations &c. in the Laboratory. ceeereteaneneas 311 06| O
Iaking alterations and repairs in the Hospxtal of the 90| ol o
2nd Battalion Artiilery in Fort George.........cc.u0.
Mzking alterations to the Quarter Master General’s Oﬂice " 200 { ol o
. atthe Presidency.......cecvnniivneennns
Constructing two private stmrmes and bathing rooms 1280 | o 0
to two of the Officers’ Quarters in Fort George........ 2
Constructing two windows in the dead wall in the North of 225 | ol 0
the Military Pay Master’s Quarters at the Presidency. . }
White-washing the Pendalls, Native Officers’ Quarters, .
Store-room, Quarter Gua.rd Serjeant Major’s Quarters, 388 3 ‘s
Qr. Master Serjeant’s Quarters, and School room, of the
Marine Battalion Lines on the Esplanade............
White-washing the Pendalls of the 20th Regxment Vatwe 319 | 4 4
Infantry on the Esplanade. .qe v oveeeeces cvennn. : |
White, grey,’yellow and pink w&hmg msxde the Hosp:tals, ; 674 | 8l 0
out-houses,and Assistant’s Quarters at the Presidency.. ¢ ’ .
Constructing mat frames and mkmalepm to the Bar- ‘213 1ol o
racks at Colaba..... @ reeeeeaersmeiresoanns g .
Repairing the stays, fastenings &c. of the dlﬁ’erent ﬂag- 136 o 2
staffs at the Presidency.........vveoiiren cinn vun } ~
Repairing the bamboo wall &c. of. thé depét prwy at Co- } 23 | of o
Y71
Putting up the mat frames, repairing the ceiling &:c of the
Quarters of the AaJmnt 28rd Reéiment N. L. I -at 17 | 8) 0
Boreebunder. . o« s o« veed ittt enesctestarancce on
Making necessary repairs to the buildings in the Grand } 50| 1 5
B U ) .
Repairing the dungaree cedm" of the quarters formerly
occup{ 1 by the Surgeon of the Native Genersl Hospi- 4| 0 O
tal on the Esplanade.. ... Seeei et s aras
Mskmg tatta wall and repairing a post of the Cooperage } 1610l o
sheds on the Esplanade.-.....covvvvee i Lol 1
Repairing a portion of a wall in the lines of the 23rd Re- § 20 | o o
giment N. L. L. on the Esplanade........-..
Carried forward Rs. . yl 7,603 " 5 1' 23,046 |10} 2
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E.cpenditure.—( Continued. )

Naxe or WoRKs. AMOUNT. Torar,
Rs. la.(p. Rs. |a.|p.
) Brouvht over Rs....| 7,608 | 5| 4 23,946 )10
Repairing dungaree ceiling of threo Officers’ Quarterp and
‘part of the bumboo wall in the Sanatarinm on thz Es- ; 40.1 0] G
planade. ... ooveniriiiiieniiiiiiiiiiainn... ceee 5 -
Repairing the Ordnance Bunder...... ......vt ciuueens 87| 0| 0
Repairing the drain passage through the compound of the ? 60 |olo
© Adjutant of the Marine Battalion........ ..... -
Repairing the outer tattas of the necessaries used by the IR s |olo
women of the 20th Regiment NativeInfantry.... ... . -
Constructing drains to the compound and foot-paths to
the vut-offices of the Brigade Hospital on the Esplan-} 250 | 4} O
-ade..... Cegeeencetere sosens eeans Cerretaesaean
White-washing the Barracks at Colaba...........cc.0e0n. 108 | Of O
Making minor improvements and alterations to the Hos- 7.900 | 0] 0
' pitals at the Presidency......... Lieeeennn vavuns oo i
Rebuilding the wall 8n bothsides of the entrance to the 750.| ol 0
packing roem in the Grand Arsenal........ ........ o5
Fitting up the places at the entrance of the offices undl ]
new Quarters both in t.he Town Barracks and Fort $|° 92 | 0{ O
George..... N et i teog e sanasens tettticaratananne
Repairing the Godowns m the Mandavee Lunette, in ) 32 |0l 0
charge of the Deputy Commissary General.... .... .. §
-Making mat veranda and glass casement to the Southl
" and West verundas of the Ad.)utaut’s Quarters, 23rd Re- 260 | 0] O
gimont N. L. L. at Bore Bunder.... ..... «.ccvovnen. .
Repairing a wooden trough of the Europczm General 1 9|50
Hospital. oo ivaeinenneenninnirinnosenesnncsans §
Repairing the wal} round the compound of N 0. 32 Bun- } 5 l12] 0
gulow at €olaba..... Letates sesseees seveosraans .
Making four additional windows to the packing room in § 136 | of q
the Avsenal &c..... veevenennenerireenrsoeneenans
Renewing the ceiling of tho bedroom of No, 56 Quarters 24 | 0| 0
at Colaba..... P R R R O B i
Putting a railing round the Ditch from the outer Gateto § | 999 | 0| 0
- the Officers’ Mess House in Fort George.cse vnnn.nn. 2
Filling in the space of ground in the Gun Cnmage yard 240 1 0 0
atColabB. ..o ie i e ittt
Substituting Pore Bunder stone ﬂoor for tho Ppresent one
of chunam in the Billiard Table Veranda in ths Mess 985 | ol 0
House, and rebuilding the privy and fitting it up with a
water=closet at Colaba.....cov veirivennrrrvoenonss
Preserving the mat frames removed from the Barricks ; 18 | 610
2T ) T O S R R
Repairing the gates of the Fire Engine shed......coonun.. . 5|48
Repairing the railing and gates &ec. of the Lines of the } 109 | 0| 0
24th Regiment Nati%e Infantry......o0 ecovvnnnn..
Constructing additional cook-house accommodatlon for
the Hospxtal used by the regiment yguartered at Co~ 1,360 | Of O
laba, and the Depdt Queen’s Troops ...............
Making alterations in the Gun Camage Manufactory at 8710 0
Colabg.cc.. ... U .
Repairing the gate leadmg to the 'I‘own Barmck and re- } 131 0l o
placing to top stone 6f the drain in the square &c ..... -
Carried forwdyd Ra....| 19,045 | 5 5| 28,946 102
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Ezxpenditure.—( Contintied. )

DD

]

NAME oP WORKS. ' AMOUNT. ' ToraL.
Re la.lp! Re |a'p.
Brought over Rs....| 19,045 | 5| 6| 28.946 [10. 2
W[akmg a weather frame to the Town Major’s office.. .. .. 20 (0] 0 ’
Making repairs to Bungaléw No. 10G at Colabah.. 2180
Replacma the wooden post of veranda of the Gun Shed 1 12 ol o
i Fort GeOrfe. .o vevveennevsninerarnsannnsassss ~
Converting the Northern end of the vpranda of the Town } 870l 0
Major’s oftice into a small room by trellis work. ...... .
Mauking repairs to the railinge and one of the Gateways ) orlol o
of the Marine Battalion Lines.......c.coevveeiinnnnns § =
Repairing the Door of the Sally Port lendmg from Fort ] 6! ol o
George towards Boree Bunder......... ereeegetas -
Making alterations and additions to the Commxsszmnt } 301' ol ol
shed for Bullocks aud Carts in Mody Bay.....cooenn.
Putting up a punkah in the office of the Deputy Adjutant ) o | ol 0
General, Her Mujesty’s Forces........ ..., v eeeaas 3 2 g
. BUILDING 19,515 13 &
u XG8.
Putting an upper story on the petty store room in the } 906 | 8 0
Grand Arsenal. ... . € ereeacteesaeaemes i rens oo § =
Erecting a Guard room m the Church Gate Ravelin ...... 530 | 0] O}
Erecting a work shed and store room in the Cooperage, 1422 | 0 0
making an office &C.veveviveiai it iiienens .4 ==
Constructing a carriage road from the Castle Gate to the } 966 | of Ol
Mint TanK......cc0 teeeeiar toniaens nnnens = ‘
Erecting a Privy for the use of the Ser jeant at the Salut- } 28 | 8 0
ing Battery....coeuieeiiiiiienaniin ciiene s l
Enclosing and recovering from the Sea a portion of } 2.475 | 0 of
ground adjoining the Gun Carriage premises onColaba ? l
Erecting solitary cells for the European troops in Gar- ) 4740 | ol o
¢ 713 - cenen ) ’
Erecting solitary cells for the European troops at Colaba.. | 4,980 Ql 0
Erecting three pendalls for 2nd class servants to the Na- ; 697 O'r 0
tive Infantry Hospital on the Esplanade............. '
Erecting a pendall for the servants of the Hospital for the 1.800 | 0' 0
huropean Regiment at Colaba.............. ...... [) 4 I
Erecting a shed for the reception of the Commissariat } 2.080 | 0 0
Bullocks and Carts, near the Town Barracks........ . - ‘
Constructing a wall of rubble masomry round the tank } 208 | 0' 0
in Fort George ...... teeetnteeesben sesuasaranners l
Purchasing kuteha sag planks requxred toform a road-way
for a bridge of Boats for the Engineer Depnrtment in 780 | 2| 4
Seinde..eevreeietniiiriiiiiiet vitatiiaateincage.
Erecting a Guard-room outside the Gate of the camp- ? 295 | ol 0
equipage yard in the Grand Arsenal...... .......... § 2 .
Purchasing rafters for Barracks to be erected at Jydra- 559 | o 6
bad in Scinde. ..« cerererarnierenan oo . } S
Erecting a shed on the Esplanade for gwmg cover to the 269 | o o
wood work for the Hydrabad Barracks..............
Purchasing Bamboos required for the Ex-Engineer’s De- 1,075 | o 4
partment &t AQen....vooveveeoresescdscencevrosns ’
Repairing doors, teakwood,for the completion of the Hos-
pital and out-houses of the new Euxopean Barracks at} 1,931 | O} O
Hydrabad in Scinde...,,,...... &......
Carried forward Rs.. | 27,130 | 7] 2| 43,462 | 7} 7

\
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Expenditure—( Continued.

)

.Naxe oF WoRrks. AMOUNT. TOTAL.
Rs. |a.p| Re a..l.?’-
Brought awer Rs.... | 27,130 | 72| 43,462 | 7 7
Hammallage and boat hire for conveying doors to Kur- 4
racheo, for the completion of the Hospital and out- 46 sl 9
bouses of the new European Barracks at I-Iydrabad in
Seinde.....coveeiiiiie ciiiieiiieie teeanen
Supplying wood and iren works for ten Bamcks to 62.316 | ol o
be erected at Hydrabad in Scinde...... cccovvuennans Rt)
Erecting a Guard room and privy in the Gun Carriage 1.950 | 0 ©
Manufactoryat Colabg...... covver tiviiivnencans § ’
Humma]lage and boat hire &e. for c(mveymg the wood * } 2008 | 8l 8
and iron works of the Barracks to Hydrabad in Scinde. 4
Removing the Warrant Officer’s Quarters at Calaba, and } 4400 | ol o
eracting new Quarters in their stead.cov e vivereee oo ™ b
: 98,849 10} 7
Levelling the Esplanade, constructing flat rooms &e. for Dhobees, and the l 930 | 1} 4
Establishment for collecting the Esplanade fees ....... teeaateans sens ’
Grand Total, Rupees one Lac, fifty one thousand, six hundred and forty 1 151.612] 8 6
two, annas three, and pies siX......coeivieiriiiiiinieenene. resas A .
) ¢l

Statement of the sums expended by the Garrison Engineer-at the Presi-

dency, from 1st May 1846 to 30tk April 1847,

Annual and Certas Expended
NAME OF OFPICER. special re- W kan Building. | from Espln-‘ Total,
pairs. OFKS. nade Fund. |
Rs. la.l»] Rs. |g.pd Rs. [a.p] Rs. a.pl Rs. {a'p.
-Captain *T. M, B. Turner, Garrison' . R N e
Ingineer.... ..... ver secssuesne 23,046 |10 2| 19,515 (18! 5| 8,849 [10f 7| 9,330 | 1] 4] 1,51,642] 3| 6

Statement shewing the cost of Engineering and General Superintendence
of the Garrison Engineer’s Department for the above period,

L ’ -
Expense of Es- —
NAME oF OFFICER. tablishment { Expenditure. [Rate per cent.
. per annuin. S —
* Rs. .ja.|p[ Rs. la.[p.

Captain T. M. B, Turner, Garrison Engineer }

at the Presidency.... ...... teee vieans § 13,263 112 9 1,61,842) 3

6

8
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Statement of sums expended, not included in the ahove stalement, on account
of workmen and materials forwarded to Out-Stations.

To amount paid to artificers proceedmo' to, or returmng ]
{from, out-stations &e......coovveenie i, .

To amount paid for materials fomarded to-Scinde. .

3%

Amount. , Tutal,

Rs. Ja.[p]. Rs. a."};.
41,503 | 7| 9

2500 | of 0
e —— 1 44008 | 7} O

‘.l'ota,l, Rupees forty-four thousand and three, annas seven, and pies nine.. 44,003 [ 7] 9

(Signed) H.J. WILLOUGHBY, Copt.
Acting Garrison Engineer. at the Presidency..



No. 218 of 1847.

[l

GENERAL DEPARTMENT,,
Civil Architect’s Ofice.
Bombay 24th July 1847.

Sir, .

1. Agreeably to the instructions contained in your circular letters
No. 4395 of the 11th November 1843, and No. 3316 of the 18th Au-
gust 1845, I have the honor to enclose a statement of the expenditure
of my Department during the past official year, drawn up in the pre-
scribed form. ,

2. In the statement shewing the expense of Engineering and Su-’
perintendence I have entered the staff allowances of the Civil Architect
and the cost of Establishment of every kind, which shews the charge for
Engineering &c. to be 12 per cent. on the outlay.

3. As almost the whole of the works are executed by contract, I 'am
unable to afford any data deduced from actual experience regarding the

. expense of labour or materials of any portion of a work.

I have the honor to be, &c.
o .
(Signed) H. J. WILLOUGHBY, Capt.
Acting. Civil Architect at the Presidency..

(True Copy.)
(Signed) N. H: THORNBURY, Capt.
' Secretary Military Boards

-

~ To TmE SecrETARY T0 THE MiLitArRy Boarb,
Bompay.
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-ch‘qdzh;'t of the E.zp‘endiiure in the Civil Architect’s Department for
the year 1846 | 47.
' Bombay, 1st May 1847.

Lt A

NaMg or WORKS. AMOUNT. TotAr,

R P

GENERAL DEPARTMENT, Rs. |a.|p. Rs. a.*p.

Annual and Special Repairs.

-Annual and special repairs to the buildings in the Gen- .
eral Department for 1846........ .ccove cuvenvans } 14,809 (10, 9

14,809 {10 9
CERTAIN WORKS. :

Substituting plank ceiliug for the present one of ¢loth. 374 L ol o
in the Roman Catholic Church at Colaba........... . )

Making alterations to the Lunatic Asylum at Colaba, . ....| 7,775 { 0} O

Making alterations to the General Post Office ..o . ...... 470 { 0} O

Putting glass casements to the veranda and windows ot‘ ? 400 | 0l 0
the office of the Hon’ble Company’s Solicitor.... .... § o :

Cleaning out the Phansi Tank on the Esplanade.......... 185 0y O

Putting up a water-closet in Mr. Secretary Escombe’s office.. 84918/ 0

Cleaning out the Town Hall enclosure. ... .. Ceeeeiee cans 24100

Cow-dunging the floors of the Post Office....... Yeseareas ‘16 | 0} O

Repairing wooden posts and iron chain on the Bombay | o0 haho
JLE 2 1 T T L e I A

Making four openmgs thhm the rallmg between the 205 | ol o
Church and Apollo Gate.......evvenreseensinnn. v

Removing the remains of the old ramps of Phansi Tank } 90010 ol
on the Esplanade....coovvivvvmennvienciaienenns $ i

Patting up a new ceiling in the office of l:he Hon’ble 104 0 0
Company 8 SOlCItOr. v veeiiieiis i iiiie e

I‘xclcutmo' certain repmrs to the different \v.ells on the Es- } 126 | ol o

LT T L A T T

Puttmg upa temporary dam to prevent the sea water 2 97 l1s10

flowing into the spring in the Colaba channel ........

Adjusting the displaced stones of the Apollo Pier and Co- . 31l 2
1aba CRUSCWAM . oo cevevres tane vrer saneinns mane
Securing from further damage the .wall of the Burial ) 393 | 1l 5
ground at Back Bay ........... TR
Rebuilding portion of the wall of the compound of Parell
Government House, which has been thrown down by 73
the rain water..... Ceeeiseeeetnesenn seeannae s on
Repairing the out-houses of the Observatory, damaged by
the Monsoon......covvun.. Ceesseittietiats banaas }
Repairing two snde slopes of the Colaba Causeway cee e 65
Repairing & venetian window in the office of Supemnten-
dent of Stationery............. .
Making additions and repairs requned to the Burial ] 3.804
GlouudatBaLkBay.............. P { 8
Fixing a weather hoard to a window of a room on thc}

o
(=]

o
L0 O 9
c O O o

ground floor of Parell Government House, appropriated

as an office, for the, purpose of keeping out the rain.. ..
Repairing the roof of the Cow House and Buffaloes’ shed

atParell..coveeiiniiisnnnnnee einen }

50 |0} o (

4810 0

Carricd forward Rs....! 15,482 [ 0 3| 14,809 i10, @
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E';:penditure.——( Continued. )

NAME oF¥ WORKS.

Brought over, Rs..
Repairing broken panes of glass in the Serjeant’s Qum-ters
and chowkey attached to the Pound.............. ..
Making the necessary repairs to the Southern Veranda of z
the slcepmg Bungalow at Malabar Pomt, damaged by
the late high winds........... o i,
Repairing the weather frames of the Secretariate Premxses,
blown down by the late high winds...... ..... ... .
Exchanging the brass bolts at present fastening the se-l
veral doors of the basement room of the Town Hall, as
 also two door 10CKS. vt it iiiieiiianat ciee e

Putting up a plank ceiling to and paving the floors of

the General Post Office. .o vvienvreenicnnvenneens )
Repairing posts and iron chain on the Bombay Green. ....
Removmg the stuccoed ceiling of the large Hall of the l

Secretariate and subsmutmg aclothone........ ....
Lessening the depih of the bathing pool at the Lnnutxc)
‘Asylum atColaba..voee viniiiiiiiiiiiiiiiiieaaas [}
Reconstructing a portion of the front wall of the office of
the Hon'ble. Company’s Solicitor...lsveveeeenrinn..
Making the venetian window in the Hon’ble .the Gover-
nor’s bathing room at Parell.......ccovauins coaesn
Putting up two plank screens in the Lunatic Asylum at )
Colaba. ... voiviineniiien tineinnaerranntannonnn §

Making thres punkahs, two bathing places, and a new
mouthpiece for the principal fountain in front of Go-
vernment Honse at Pavell........ c.ooooee coaalo,

Repairing two lamp posts at the Government House at
Parell. .o e nnii i tiiiiies srettiiaiaen

Raising the lintil of a door and converting the five stalls
into loase boxes of ths principal stable at Parell...... }

Making alterations and additions to the Jamsetjee Jecjee-
bhoy Hospital..ccootvveiniiiiiiiiieiiiannnneeen,

White-washing inside the Jamsetjee Jegjeebhoy Hospital.. .

Watchman in the Civil Architect’s yard, and behmd the
TownBarracks...s ..ooviiniieiiiii e, }

Convoyance for Maistree to superintend the civil works. .

Additional temporary assistance required in the Civil }
Architect’'s Office. ... ............... ceeinene aaen

'
BuiLpINGs.

Erecting a Dhurmsalla for the use of the destitute poor of
the Island of Bombay, in connexion with the District
Benevolent Society.. ...t cviiiiiieiiiennanas

Improving the communication bet“een the Fort and Es-
planade at the Apollo Gate. ... .......ccovveuan. ..

Excavating four old additional wells on the Esplanade. .

Constructmg a road from the Boree Bunder Custom )

House Chowkey to the mainroad........ .... e §

Carried forward Rseveo+

AMOUNT. TOTAL.
Rs. la.lp.| Rs. a,f,,_
15,482 { O] 3| 14,809 ({10, 9
10 11} 0
o
13.1 8/ 0
8|00
9180
4,470 | 0] 0
17 | 6} 0
221} 0 0
100/ 0
91 | 0] O
27 | 07 0
20 | 0] O
263 { 0| 8
19 | ol o
337176
500 | 0; O
112 1 0{ ¢
84°112' 5
240 | 0 o
411 | 8/- 0
——| 22800 13| 2
32,247 0,0
13,373 12| O
100 | 0] O
590 | 0 O]
f
R B —r
26,310 12, 0 87,170 7
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Expenditure.‘-—( Continued.)

\ NAME or WoRKs. AMOUNT. TOTAL.
: T-
Rs. |alp.)! Rs. talp.
Brought over Rs.. 46,310 (12} O 37,170 | 7i11
Constrlueting right portion of Jamsetjee Jecjeebhoy Hos- 126 | ol o
221711 SN =
Constructing compound galtes, enclosure wall, and railing 500 ! ol 0
.for Jamsetjee Jecjeebhoy Hospital.. .... ........ ..
Making roads within the compound of the Grant Medical 2 240 | ol O
College and Jamsetjee Jeejeebhoy Hospital. .
Meking fittings &e. for the Grant Medical College. RPN 117 2131 0
Making up two carts for removing the sweepings &c. of 274 15| 1
the Jamsetjee Jeejeebhoy Hospital. .
Levelling the ground generally within the compound of 1 592 1 511
GrantMedical College and JamsetjeeJeejeebhoy Hospital §
Erecting two Pendalls for the thirty-nine second class
Hospital servants attached to the Jamsetjee Jeejeebhoy 1,225 | 0['0
Hospital..v.vveuneran.nee. verens B 5 :
49,316 [14] 0
JUDICIAL DEPARTMENT. '
Annual and Special Repuairs.
Aunual and special repairs to the buildin; in the J udx- - -
cial Department for 1846...... ...... gs .......... §| S:50 710 J
7
CERTAIN WORKS. 8,450 | 710
Making certaip improvements and alterations in the } 3103 | 0 o
House of Cofrection........ rrerearr e s ’
Making alterations and 1mprmements in the House of ! 800 | ol 0
Correction. .o v ivin i ieveevreeannceionesonnnesnon ' )
White pamtmf' the Chambers of the Hon’ble Sir Erskine 163 | ol 0
Perry in the Supreme Court....oovvvevevere onunns
Cleaning and oiling the ceiling of the trial war ds in the Jail. 40 | 010]
Preparing a scaffold and all other things, for. & native
named Rugoonath Muddon, sentenced by the Supreme 12 10)10]
COUTt £0 18 EXECULE e e v v ve wanererenerese coveis
Putting a screen over a portxon of the new Tread M)l] in. 198 | ol 0
the County Jail-. .. .
Boxing in the ends of the Tnead Ml now in use at the ] 30| ol 6
County Jail.......cooveirvrersensvecnne connne .
Repairing a broken wheel of the Tlead Mill in the Coun- ] old4o
ty Jml.] ..................................... . o
Half yearly white and grey-washing the interior of the
Cox);nty Jail........ g y ....................... 2 | 130 | 0, 0
Preparing a scaffold and all other things, for' a native
named Pestonjee Jamsetjee, sentenced by the Supreme 11.{ 3, 2
Courttobeexecuted...........ocovvvnves N
4,587 1 41 1
BuiLpiNgs.
Erecting an Iron Tread Mill in the County Jail........ .. 100 { O} O
Constructing a cart with Iron Tank for the use of the
" House of Correction , similar to those in use at" the By- 136 138! 0
CULLE SCHOOLS. + » e e sreseroreererrnrsesen oes RN
Carried forward Rs.... 238 |1§] 0] 94,525 ! 1{10
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EZxpenditure—( Continved. )

NANE OF WORKS.

AMOUNT.

ToTAL:

Brought over Rs.....

Erecting an iren (I‘rcad Mill in the House of Correct.xon}
atByculla O I

TERRITORTAL DEPARTMENT.

Annual and Special Repairs.

Annual and special repairs to the buxldmgs i the Ter-
ritorial Depnrnnent for 1846.. e

CERTAIN WORKS.

Making one new iron-barred window, and Iengthening
the lower part of the two present windows,and white-
washing walls and ceiling in theInspectors’ office of the
Custom Housein the Fort........ .....oveviianns

Making repairs to a Bungalew and 5 Chowkxes lately
made over by the farmer of salt- pans to the Depart-
-ment of the Collector of Land Revenue..............

Repairing the dry stone retaining wall at the Boree Bun-?
der, and the Masonry wall near Cooly Bunder, injured
by the late gale and high tides... %1+ «...vene.. ceee

Levelling and draining of the Town Custoir House wharf i

and inner Court yard.....covoivee vovernne tnannnnn $
Making, certain alterations to the General Treasury .
Making additions to the wall and constructing-a gate at

Cooly Bunder......ccvveveeve sovnnaenanen ceesan }
Removing and re-constructmg the Cux,tom Chowkoy at }

Ilazagon Bunder.... . e eeetieeaierie e reiaanas -4
Removing certain posts and rails in the Town Custom

House wharf, and making and fixing new rails in other

1) F T
Removing and re-erecting the Custom Chowkey at Coolee

. Bunder, and for securing from the effoct of the Sea the}

Custom’ House Chowkey at Sonapoor...... cocvrus

" BUILDINGS.

Erecting a covered pathway across the open Court yard-
between the office of the Collector of Land Revenue and
the Custom House; and for drawing off the water that
usually collects there during the Monsoon.... ... ..

.

Carried forward Rs.... }-

236 ‘3‘1
19823 | 0] O
7,631 10} 0
50| 0| 0
102 | o o
9410 0

20| 0| 0
200 | 0] 0
474 1 0] 0
226 | 0| 0
770 | 0| o
370 | 0| 0O
. 455 | 0| 0

esnsace v 09

Rs. |a. p.‘ Rs.

94,525

2,059

7,631

2,366

13 0
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Ezpenditure.—( Continued. )

NaME or Works. AMOUNT., ToTAL.
Rs. |a.|p.] Re. Ja.|p-
Brought over Rs.... [......00 .o|e+} 1,07,087 | 8{10
MARINE DEPARTYENT. .
Annual and Special Ripairs.
Annual and special repairs to the Buildings in the Marine }
Departmefxlz. for1846... .. 00% cheriineoniinnn ceenn § 3,039 | 0| 0
. 3,039 0| O
CERTAIN WoORKS. .
Raiging the drain which runs between the two ranges of }
Car penters’ Barracks in Tod Lane, to the level of the - 52 | 0f 0
drain running down Tod Street........ ............ )
Executing repairs to the cookmg places of the Admn‘al’s ] 19| 0l o
establishment..... ....00 Jhiiieeeere viniaeenn, §
Pulling down the Naval Captmns’ Bungalow w1th com- 1
pound and out-offices onr the Esplanade, and re-erecting 1,100 | 0] O
them afterthe rains...... cocovevs criiveens vounsn
Removing the Admiral’s Bungalow with compound and 129 | ol o
out-houses on the Esplanade........ ccoovneacoecnl § '
Making repairs to the Colaba coal shed ................ 15[0/ 0
Repairing pulleys and other parts of the dropping board z 9liel g
in the Astronomical Observatory at Colaba.......... ~
Paving certain pussages adJommg the Artlﬁcers Barracks 151 115! &
10 TO0 LAD. - - vevnnnsnnsenrnneseennaioneen vesn
Repairing the wall of the Coal shed at Upper Colaba.. 30 | 00
Re-erecting the Admiral’s Bungalow on the Esplanade 1,541 | 0] O
Replacing the large stones at the lower part of Colaba 340l o
Pilot station Bunder.............. cetrerraesenass
Making repairs to the droppmg board apparatus at the 6 | o ol
ODSEIVALOLY s v v v asrosrovss sennsurosnssconnness
Placing a post nnder one of the ﬂoonng beams in the 210l o
Artificers’ Barracks in Tod Lane.. ceteeaes
Repairing the cock of the water pipe Iately broken on the
Commercial Bunder pier, and cleaning and repamng 71 |12 8§
thedrain........ooviivonnrreacasss g
Makmg"epmrstothel\lazagonBunder... 189 (2 1
Conveyance for maistree to superintend the Marine works. . 240 0 0 .
Additional temporary assistance required in the Civil 180 | 0| o
Architect’s office.....,....... heaseiaene ¢ eseerirae }
8,770 /10 8
BUILDINGS- i
Constructing the buildings for a residence for the Naval 847 | ol o
Dubash, on the Esplanade........cceevausverenns }
- 847).0] O
Grand Total, Rupees one Lac, fourteen thousand, six g 1.14.694 ‘sl 6
_ hundred and ninety-four, annas three, and pies six.... § |'*"° " 77| P
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Statement of the sums expended by the Civil Architect at the Presi-
dency, from-1st Maij 1846 to 30th April 1847.

Annunl gnd
NAME OF OPFICER. specinl re.]  Serinin Buildings. Total.
L . ) L pairs, | Works. | .

Rs. a-‘p; Rs.. |ap-

Rs. la. pJ Rs. ja.p.
Cavrrary T. M. B, TURNER, CIVIL ARCHYTECT. ' l
General Departmont.c..ooeeeveveeescrssorenes 14,809 10} 0. 22,300 |13} & 40,316 |4 86,487 | SIE
Ju.d'i_cial Department. . .ovveeeelveseseiorrenss 3,450 | 7o 4,587 | 4] §] 2,050 )18 10,007 | sz
Territarial Dopartmont 7,681 10‘0| 2,306 [ 455 0] 10,452 {10 o
Mavine Departmont...'. ...................... 3,030 | O} ¢ 8,770 IJ 8 847.1 0 7,650 |10} 8
Grand Total.....| 25,050 1z 9} 33,084 1| 52,078 1] oj1.14004 'a{ s

Statement shewing the cost of Engineering and Gleneral Supérintend-
ance of the Civil Aichitect’s' Depaitment for the above period.

: Expence of Bs~ o} ’
NAME oF OFFICER. tablishment { Expenditure. { Rate por
Lo - Pper annum. N cent,
- i - Rs. |afp.] Rs. ja.p.

" Coptein T. M. B. Tumner, Civil Architect at] -
the Presidoney......coocvven. cere o rmeren ' 13,786 | 0| 0}1,14,694 1 0f 0 12

-+ (Signed) H.J. WILLOUGHBY, Capt.
Acting Civil Architect at the Presidency.
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No. 86 of 1847.

MARINE DEPARTMENT.

To
Tue SecrETARY TO THE MILITARY BOARD.
Sr1r,

1. I have the honor now to lay before you the Transactions of this
Department during the past official year.

2. The annexed statement No. I. shews the works which were
in hand, and the expenditure upon each.

3. The charge for Engineering has amounted to 13§ per cent.
upon the outlay.

4. The only works of 1mportance which I shall notice, are the
widening the entrance of the Stern Duncan Dock, and the improvement
to the Apollo Pier. -

5. The Duncan Dock was completed shortly before the com-
mencement of the monsoon, and every exertion was made to remove
the Cofferdam to admit of the large steamers being docked, if neces-
sary, as soon after the commencement of the monsoon as possible.
The removal of the Cofferdam was effected in the following manner:
previous to the admission of any water through- it, the Cofferdam was
supported inside by extra shores, which could easily be taken up, and
every portion of the clay puddling between it and the gates excavated
up to the gate piles—the Dock gates being closed to prevent any
water entering the Dock. The two lower wale-pieces of the Dam
were then cut out, as well as all the lower bolts, and a -considerable por-
tion of the puddling both inside.and outside -the Dam cleared -out.
The Dam now began to leak so much that I directed its penstock  to
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be opened to admit the water through it, and its functions as a Dam
here ceased. During the ensuing two spring tides the excavation of the
clay puddling was continued, and all the wales and bolts were re-
moved. The piles were now ready to be drawn, and I started the first by
means of two screw=-jacks applied on either side of a wooden frame,
bolted to the top of the pile, which after great exertion was drawn. 1
also extracted some others by this means,as well as by means of a
long heavy spar used as a lever, the fulerum being within two feet of the
pile. These means however were found too slow and the Master At-
tendant’s Department put up for me two pairs of large shears, the falls
of which were led to the capstans on either side of the Dock, by
which means the piles were easily and rapidly dravwn within a very few
days. The Dredging Boat was then set to work, and all the accu-
mulation of mud which had taken place in the channel since the Docks
were closed, speedily removed. The Docks were now ready for the
admission of vessels, and the P. & O. Company’s Steamer “ Braganza ”
was the first vessel docked.

6. The Dock gates have been found to work easﬂy and well, and
to be quite water tight.

7. The new penstocks have likewise been found to answer well,
having this advantage over-the old scuttles, that the water can be ad-
mitted rapidly into the Dock at any time, and as much or as little as
may be required.

o 8. The improvement;s to the Apollo Pier” were commenced in
the month of September last, and completed'in June.

9. This work was called for in consequence of the old rubble stone
slope at the end of the pier being nearly every monsoon so damaged,
as to render it impassable till repaired. The present work has been
built upon the base of the old rubble stone slope, commencing from low
water mark spring tides. This slope, which has been built for years,
it was considered would bear the additional weight of the new work
without much settlement; to have weighted it would have put the public
to'so much inconvenience, that it was out of the question. When the
new work, which from its base has been carefully brought up in com-
plete courses (mcludmg the filling in), had reached the hewht of about ten
feet, a slight settlement was apparent ; this increased till the work feached
a height of about eighteen feet, wheq it began' to diminish, and by the
time the work had reached its full height it had very nearly ceased alto-
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gether.  Since the completion of the work, the settlement has been %o
trifling as to be scarcely worthy of notice, and I feel satisfied now, that
if it settles at all, half an inch will be its utmost extent.

10. I have alluded to the above solely as a guide in the construcs
tion of similar works in future. The settlement does not in any way
affect the stability of the work, and would only be apparent to the care-
ful scrutiny of a .professional eye. When it is practicable to avoid
settlement, the bases of works of this description should always be well
weighted previous to the superstructure being commenced; as where
substratum is compressible, the additional wewht of the superstructure
must cause it to yield in some degree.

11. In the Board’s letters No. 5717 and 202, dated respectively 8th
December and 16th January last, I was called on to make experiments
in cements, with a view to obtain a cheap water cement, and to report
upon the Aden pumice with regard to-its quality as an ingredient for
the same, The result of my experiménts is shewn in the annexed
statement No. II. By this it will be seen, that all the different clays,
brick and tile earth and moorum, found in the vicinity of Bombay
when calcined, pulverized, and mixed either with Bombay.or Poona lime,
form an excellent water cement, either in fresh or salt water. The
Aden pumice used in a similar way forms a cement superior to any of
the above, and is I conceive a most valuable ingredient.

12. The best proportion for use with any of the above ingredi-
ents appeared to me to be two parts lime, one part sand, one part pul-
verized cement. The term cement I have applied to the different clays
&c. when calcined and pulvenzed

13. The cheapest mode of working the cement on a large scale
appears to me to be to appropriate a Ganee (Mill) entirely to its use,
close to the chunam Ganees, with two sifting ,frames attached, one for
every two of the latter, the larger particles in the sieve .being constantly
thrown back into the Granee and a fresh supply added as quickly as
possible; by this method the cost of the cement will be about one half
the cost of chunam, and sand worked up ready for use, or in other
words, the usual cost of chunam ready for use increased by one half|
will be the cost of the water cement ready for use.

14.  Both the Bombay and Poona limes are shydraulic, though
slow setting below water, but when used above the surface of the water
they set quickly enough fof'almost any purpose. I would not therefore
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recommend the cement being used. except under water, or where it

would not be allowed to dvy, as I found that when this was the case,

afier long jmmersiot it cracked for tliree or four feet above low tide
“mark: in damp sithations it may be used with great advantage.

1 have the honor lse.l‘a‘c‘9
Sy
Your mc;s‘t obedient servamt,
(Signed) J. EST RI DGE, Ca'pl;ain',.
E'nginéw: to the Dock: Yard.

Bonbay, Dock Yard Engineer's Office,
Gth August 1847.
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No. L

- Statement -shewing the Actuul Ezxpenditure upon Works currying vn.
under the Engineer to the Dock Yard, for the official year from 1st ]lla Y
1846 to 30th April 1847.

2 | NAxE or WORKS. AMOUNT. ToTAL
Rs. ta.lp. Rs. la.|p.
1| Constructing a Building Yari to the South East of the>
Dock Yard and Saluting Battery, comprising three 2.995 114 8
slips for-building ships of war, of the 1st class, of ’
- Her Majesty’s Nav¥.o.eeeeveeeereonannecanane
2 { Erecting a Coal Depot on the East side of Colnba
Causeway, between the Merchants’ Ground and 5,269 (10} 2
Apollo Pier........ B L T T conee
- 3 | Erecting a new Smithy on the New Ground and con-
vcrting the old Smithy into a store for machinery ‘5,257 [15) 6
for the Factory........ N .
4 ! Erccting a teak palisading enclosing the ground pro-
posed to bo made over to the Dock Ymd and, re-
moving the coal and mast-sheds, and crectmg in 1,700 [ O] G
liew two double tiled sheds with a cook-room for
the DOt CreWS. . vcee coveve covercceerncnsrvsns
"5 ' Making additions and alteratwns to the offices of the 2
Superintendent of the Indian Navy in the Dock, 4,835 (14| 4
Yard.....oovvvvennnnn. eteeretatercoennans
8| Making a channel along the Southern wall of the.] 83 | 4 4
New Ground....... cessse sesasane P |
7 | Placing fender posts a.long the face of the wharf wall 815 1| 6
under the large crane near the Factory..........
8| Erecting a shed at the head of the Dock............| 3,713 | 0| 0
9 | Furnishing stones for the benches of thenew Saw Mill, '2
and backing up the footing wall.of the shed with 2718 0
rubble MASONYY.cov et iriairennnnen reeene oe 5
10 | Erecting a gun-shed in the Dock Yard.... seeseseaes| 6,315 1 0] 0
80,963 | 4| 6
Repairs to Fortifications and Buildings.
1| Widening the entrance of the Stern Duncan Dock......{ 13,642 (14| 5
2 | Widening the upper Duncan Dock and constructing 14 114 o
grooves for a Cajssoon....eeeeeess vuos cirees
38 | Erecting a cadjan shed over H. M. Ship Meanee cesosf 4,080 0] O
4 Covenng with cadjans the Brigs Zenobia and Gnshawk. 850 | 0] O
5 | Erccting a cadjan shed over the new Stecam Packet } 1.057 | ol o
under constructionin the npper Duncan ]l))ocll: .4 ¥
6 | Special repairs to the buildings in the Doc and
pBuﬂdmngards for 1846.... gs ............... } 420 10/ 0
7 | Securing the blocks for the Satellite to be hauled upon... 124 | 210
8 | Annual repairs to the Buildings in the Dock and } 2483 | ol o
B“ilding Yal‘dsfot 18461-0' Pesodrse srsrserssee 4
, 22,668 [15] 3] 80,963 | 4 6
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Statement.—( Continued.)

s NaxE oF \WoRKs. AXNOUNT. } ToraAL.
.'(“ ’
" . Rs. talp.t Rs. la.jp..
' Brought over Rs....] 22,668 {15 8) 30,963 | 4{ 6
9.{ Ropairing store room and removing the chains for the %5 liol 8
WRLOP CONEERCEOI. S o s e v ee e v vvereeneenonennsnns =40 '
10 | Repairing the Boiler-makers’ shed.on the New Ground...] 879 | 0] 0
11 | Constructing masonry work for the Boiler of the Bock ? 49 "l 3
. Yord Stoamr Kiln.ovevuee sersrnieenee caerats 1~
12 | Improving the ventilation of thc Sinithy attncl\ed to ? 8¢ | of of
the Factory in the Dock Yard........... v ¢
13 | Improving the Apollo Pier,......oceviin Jiiaiviees 28,082 | 5 7
14 | Puiting up o revolying light in the Light House...... 277 | 8! 9
15 Expomlﬁonts for wator CUment., .. ... vrererariinen. 100'{ 520!
16 | Making alterations to tho Lanthorn of izhe Light I 51 1 ol of
House-at Colaba........0 ... cioiiiiiiinai., 9
17 | Annual repairs to the pubhc buildings in the Dock }
und Building Yards for 1847............. ..., sl 400 ( 0 OF i
52,288 | 0f 4
Rupoes....| 83,251 | 410

Errors: Excepren.

(Signed) J. ESTRIDGE, Captain,

Engineer- to the Dock Yard. .
Bombay; Doclh Yard Engineer’s Office,

6th August 1847..



~No. I1.

Scurpure or Experivents 1N Water CeEMENT.

3

Months a Kum--
Mo daws.nd gf;:;{_ PROPORTIONS. REMARKS.
ment,

. 1847.

January [30th| 1 | One part Poona lime fresh calcmed? This began to set almost im-
and slaked, one part culcmed mediately, and in 438 hours
white c]ay pulvenud ceeesaann _ was quite hard.

2 | One part Bombay lime sifted and Thf‘ij-n;’ifvwrh:?ng?l:: ;;::Sd “‘ft

i ground, one part calcined white the i ;) dve—has  since bcf
clay pulverized........ ..... l ‘come quite harA.

( Set slowly and gradually hard-

February | 1st] 8 |Common Bombay lime and sand. “3"1‘;] t"l;g: oﬂltem?(tlhib i?xldy x’:
:zl:le;}i;:;:ll lﬂ:g ‘C‘;:f ér worked up have hardened so much as

ST T R e Tt to require some, force to
Dreak it,
4 | One part Bombay lime sifted, one
part calcined white clay pulver-} This mixtuye has also set well.
ized........ P
5 | Two parts Bombay lxme slftod one?
part calcined white clay pulver- -} This has sot voty hdrd.
1Zed. o oot
6 | One part Bombay lime sifted, one . .
part calcined white clay pulver-2 Th._l’ lh’fj set lf” m;“ ’ but pot
ized, one part Sea sand...... s0 hard us the above.
7 | One pm't Poona lime fiesh elaked
ono part calcined white clay pul- L { This has set very hard.
vorized...oeeiun i,
8 | Tivo parts Poona lime fresh slaked,”
one part calcined white clay pul- Ditto........ditto.
: verized..... e
. 9 | One part Poona lime fresh slaked, ? .
one part calcined white clay pu)- Ditto........ditto.
verized, one part Sea sand.....
s 3vd| 10 | One part Bombay lime sifted, one
'l part caleined white clay pulver- |This has set very well. -
7 D S
11 {Two parts Bombay lime sifted, one™ ) )
pmr')t calcined white clay pulvor- ¢ Th}_” .bettm than  the above ;
ized....ooeiini ot  eenen very good.
12 | One part Bombay lxme sifted, one n oo
paI:t calcined white clay pulver-? Ha;‘» st?tbmtmly, b“t. mfonlxor to
ized, one part Sca’ sand........ the above.
13 {One part Bombay lime sifted and,} '
ground, one purt calcined white [ | This is very good.
clay pulverized.. ... .......... .
.14 | One paart Poona lime slaked one?
part caleined white clay p"lver- Very good,
ized...oovvonnnniiiiiiieniens
15 |Two part,s Poona lime sL.ked one

part calcined white clay pulvcr
fzed,........

N R A

Ditto,



Schedule—( Continued. )

Num-
Mo",':::;"d ‘c::;o?f- PROPORTIOXNS. REMARKS.
ment.
[N ~
1847.
February| 8rd{ 16 | One part Poona lime slaked, one?
_ part caleined white clay pu}ver- Very good.
.-} ’ized, one part Sea sand.., ...... 4
9 4th! 17 | One part Bombay lime sifted, one?
part calcined red clay pulver- Ditto.
ized...... T .
18 | One part Bombay hmo sifted andl
' ground, oue part calcined red > Ditto.
. claypul\'nzed......:.......
s 5th| 19 | One part Poona lime fresh slnked?
and sifted, one part calcined red ;| Ditto.
clnypu]venzed.............. :
5 |23rd] 20 |One part Poona fresh slaked, one
part caleined Aden pumice pul- 5 Ditto.
verized, one part Sea sand....... .
21 | Poona lime alone pulverized. ...... § Sets firmly, and hardened in
! three or four days.
22 | Aden pumice alone pulverized.... ...} Will not harden,
23 {One part-Poona lime fresh slaked,z
® one part calcined Aden pumice ;| Very good.
pulverized.......o ool s :
24 |} One part Bombay lime sifted and
ground, one part caleined Aden 2| Set slowly, but very barvd.
ol 25 lo pumnice l;)ulverlizcd ........ cees
2 (24t 25 ne part Poona lime, one part Sea . .
sand palverized....ovveen.nn.. Set well and firmly.
26 | One purt Poona lime, one part cal-
. cined Adeun pumice pul\ orized ¢ Set very hard.
with salt water....... T SN
s [25th| 27 |[One part. Bombay lime ufted and 2
ground, one part calcined Aden :i Set slowly, but very havd.
- pumice plllvcrized with salt water, ;
March | Oth{ , 28 |One part Poona lime, one part cal- 3 [Set in 24 hours,and in a
- cined brick earth pulverized.... §| week very hard.
29 - | One part Bombay lime sifted and?
ground, one part calcined brick ;| Ditto...... . .ditto.
earth pulverized.............. 5
» [11th} 30 'One part lime 'Favepooves fresh’
slaked, one part calcined brick} Ditto...... ditto.
earth pulverized....... e
31 | Tarapooree lime fresh slaked by itself. 3 Se;]‘l ﬁr}:'ai?e\;lgd,'but gradu
s»s  |12th[ 32 |Poonalime first sort fresh slaked | Set slowly, but graduoally har-
33 by itself.............0 ..o, dened.
One part Poona lime fr esh slaked, 3| ot 3 .
one part calcined brick earth} ao;dfn 24 hours and harden
16t 84 Opulvcxtx;)ed...i..e...... “f‘ul. )
5 |16 ne part Poona lime, one part cal- R
cu})cd brick earth pulvm})/ed 3 Ditfo...... .. ditto.
35 1 One part Bombay lime xifted and?
ground, one part caleined tile | Ditto...... ditro,

earth pulverized...... ........

}
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Schedule—( Continued.) _

B

Num-
Mon;’;:c:.nd ::;e(:{- PROPORTIONS, REMARKS.
ment.
1847. ( A piece of rnbble masonry
March  [18th| 86 {Two- parts Bombey 1imeYground to-] | about 2 feet cube was built
w:th sand astaken from gether in in the harbour at the low
the Gar, one part cal- » the com- tide mark spring tides when
eined clay pulverized ";,‘:l':ncg:‘l: Y they were going off, and on
and sifted.ooeocossone nees. i being inspected the next
’ springs, was found to have
. . { set very hard.

5 [20th{ 87 |Two parts Bombay lime ~)Ground to-
with sand as taken fromz ﬁf:hg:';‘: ? :
the Gar, one part cal- » monchu-| Ditto.... . .ditto.
¢ined Aden pumice pul- § nam Gu-
verized and sifted..... nees.

s {24th] 388 |One part Poona lime first sort, one )|~ .
part tile earth without being »!Set in 24 hours and hardened.
fresh calcined, pulverized......

sy |26th| 39 |One part Poona lime first sort fresh 1 .
slaked, one part calcined .red ! Ditto....... .ditto.
moorum -pulverized.ee .o ccoaen.

40 | One part Poona lime fivst sort fresh , .
slaked, one part caleined yellow p!Ditto........ ditto.
moorum pulverized........... .

5 |29th! 41 [ One part clay lime fresh slaked by } | Set well and quickly, and har-
tself. oo viereini it dened well.

s [30th| 42 {One part clay lime fresh slaked, one

: part calcined yeliow moorum >{Difto........ ditto.
pulverized...... ccoven tunns ,
April 1st| 43 |Suratlime fresh slaked by itself.....{This has not set at all.
This was allowed to remain
February| 6thi 44 |One - part Bombay lime, one part under water 5 months, and
sand as taken from the Gar....... l when taken out was quite
. . hard.

* (Signed) J. ESTRIDGE, Captain,.

Engincer to the Dock Yard.

Bombay, Dock Yard Engineer’s Qffice,
6th August 1847. '



No. 1444 oF 1847.

To
Tue Secrerary To tHE MiLiTARY BoarD,

Bomb ay.
“Sin, y

I have the honor to lay before the Military Board a Statement,
drawn up in the prescribed form, of the Expenditure in the Public
Work Department of the Province of Scinde, during the year 1846 | 47,
and to be, &c.

i‘(Signed) A.C. P'EAT, Major,
Superintending Engineer, -
Scinde.
Kurrachee, 9th August 1847.

(True copy,)
(Signed) N. H. THORNBURRY, Captain,

Secretary Military Board.
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. dceount of the Lupenditure in the Public Work ‘Depq'rlmcnt in the
Lrovince of Scinde, during the year 1846 | 47.

- Naxes or Works. ‘ AMOTNT. TOTAL.
! .
Rs. lea.p Rs. la ’ P
Lowkr SUINDE DivIsION, o
| .
——e !
{ l
Kurrachee. ' | ! l
— . s _
Annual and special repairs to the Buildings in the Mili- } 4161 |15l 8 ,‘
tary Department.... . e e e e . ’ “a°r
T, . * ———|—i—{ 4,161 | 7| 8
Watering and preserving (rees both round the Europenn?
Infantry Barracks, and on the sides of the road be~ ;| 483 |5l o
tween the Kurraches Bunder and Cantonment........ 5 ’ 9
Repairing wells and water-wheels.... .... .....0 ool L, 08 1117
White-washing Hospitals, &e....... et eeraeieeseraeas 793 | 8!- 8 \
Cow-dunging the whole of the Military Bmldmgs occa- ) 1615 1 41 8
pied by the European Troops........ c..ovorunnn., .y
Fixing panes of glass to differont buildings in “place of ) a1 al 4
those broken by SLOPMIB. covveve vive vaniinniennnans [ “1°
Petty supplies for purifying European necessaries.... .... 71 1 0] 9
Reopairing and keeping in order the boring apparatus.... .. 55 1 41 06 ‘
Constructing the railings for the Engineer’s Store Yard.... . 71 10| 8 {
Repairing the General Hospital ... ..................... ! 76 10| 7 .
Repairing cracks of the Chunam floor of the European ) o hisl 6 i
Infantry Barracks water-room.... ...oevasiii... .. S 15
Removing the railings of the Engincer Store Yard........ 14 |11 9 |
Skittle alleys, GOth Royal Rifle Barracks..... PN 105 | 2| 8 I
Repairing doors and #%indows of the 12th Regiment Na- }
tive Infantry Hospital...........oooovi i, | !
Repairing the ridge pole of the European Sappers and Q 15 hal 1 P
Miners’ ChUPPEIS. .cevverreererreanrncneossnnnnnn 4 9 P
Cleaning the drains that feed the Ram Bany Tank ........ 12 |12} 0 poi
Sprinkling quicklime, &e. over the graves of all the cho- 106 | 8l 9 .
lera cases.s . ovuenesan. s sesaaies thaeaaaaas . 7
Repairing the European Sappers and Mmels Chuppers. . 61 {3 1| e !
Skittle alleys in 1st Fusiliers Barracks. ... ..., ceoeons.- . 62 1411 i
Making a large press for the Executive Engineer........ 3716 2 ! \
Repairing the Office Theodolite. . . . . . - e aiisiesssaasaeas 10 [0l O
Cleaning the lines of His Ekcellency the Governor’s escort. . 6l¢fo |
Removing the two necessaries in the Old Artillery lines.... 21 |Lo[io !
Repairing the doors and windows of the European In- | 94 110 5i R
fantry pateheries. . covevvuerernerosesnnnacs unns ; | b
Making a box for the Executwe Engineer’s Office........ 0142 i ’
Building fire-places in the cook-rooms of the Artx]lery} 33 | 110
pendalls on the heights,...,..e0eee vuent Cerenns
Carried forward Rs..., | 8,930 {10 7| 4,161 l '8
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Lower Scinde Division.—( Continued. )

Nawes or WORKS. AMOUNT, { ToTAL.
! Rs. alp. Rs. |a.|p.
Brought over Rs.... | 3,939 10| 7| 4,161 { 7| 8
Constructing gate-ways ‘n the paling of the Engineer's } 6. 6 & )
Store Yarde. v iierenr cinniier senniien sinaenen °
Piling stones at Ram Bang.......oooiivaiiiiiiianen cee 8518 3
Repuumc doors and windows of the IIorao Artillery Pat- alglo
ChOTTOS. c vttt i i i it e aa s
Plastering the walls of the old Necessary aud Cook-house } a3 |5l e
of the Luropean Infantry. Hospital.........coiiioen, [ “
Romoving the rubbish of the old Quarter Guard ip the nldo
European Infantry lines...ccueieiiianes vieniins
Raising the portion of the ground upon which the buits
of the Rifles rest in the arm racks of the European In- 83 13 1
fantry Barracks. . cooie vene tiiiiiie cieneeanaaas .
Levelling the ground at the extreme left of the European } o1l 6l o
Infantry Barracks.. oo v oviiiiiine ittt nreniennn §
Supplying copper basins for the use of the solitary cells.. 191 8] ¢
Repamng the 3rd Regiment Native Infantry Hospital ) 2117 0
COoOK=POOM . e et veits tiiiiiiiines tviennennnnnns [
Repairing the windows of the Secretary’s Office...... .... 4192 4
Disbursed for the damages sustained by the brick contrac- } 4 lolo
tor during the rain storm...............0. heeienaae ) =
Making iron tent pegs for Her Majesty’s 86th Regt.. 86|40
Removing the temporary Cook-room and Necessary near ) 7lelo
. the General Hospital........ ...... ..o eoaiail. §
Removing the anchor from Clifton to the Engineer ) 719l 0
Store Yard...u.vee vovriieenneenens cevannaganns [ _
Repairing the beacon of the Menora Fort Light House.... 86 | 6 5
Excavating wells in the Belooch Battalion lines .......... 5111 8
Enlarging windows in the lock-up room of the Horse Ar- )} 29 | 4l 6
tillery Quarter Guard........vvee ciiaiiiiiiianas $
Tarning Tiles of the No. 3 IIorse Artillery Barracks ve-
T U 40 1‘2 4
\ Constructing a semi-cirenlar wall at the end of, :md dis-
tant o few feet from, the troughs of 4 | 1 s. o. Artillery 145 | 8/ 5
well co...en.tl et eeieraeseeasite o s reinrrane
Removing and re-building tlie temporary Cool\-zoom and?
Necessaries of Her Majesty’s 86th Regiment and 1st 157 | 8/ 3
Bombay Fusiliers.....cooiiuiveieiiiiiiiaaencinnnes
Repairing verandah of the Ruropean Infantr y Barracks.. 219 | 2 8
Repairing the®rdnance Workshopt. .. vocv voveennnns. 105 (12} 1
Additions to the old well in the Horso Artillery lines...... 98 1511
Removing an old shed from the Artillery lines............ . 81 8j10
Repairing the temporary Cook-room attuched to the 2nd ] 16 4] 5
Troop Ilorse Artillery Barracks............. ..ol ) i
Levelling the new Parade ground...... e eeeins Ceveaes 127 |74 9
Making a press for Goverument Houso....eotvevvarien.. 144 ) 8| 6
Digging drains about the Engineer’s Artificors’ lines...... 45 (10} 3
Supplying two lamps and one new refloctor, and re-silver~ _
ing an old reflector, for the use of the Light Iouse at} ~16 | 0f O
MeENOTBs s coer saesnssraoreasosassssnns cereraaeas ' -
Carried forward Rs......[ 5,788 { 4] 3| 4,161 | 7} 8
i
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Lower Scinde Division.—( Continued.)

X

Naxes or WoRks. AMOUNT. ToraL.
Rs. a.lp. Rs. lalp.
Brought over Rs....... 8,738 4‘ 3 4,161 3
Making a press for the Assistant Quartcr— Master General’s .) 74 1 510
OHICR . e v e v v ee e sorevnannane soosaansonenssnes o
Repairing the sentry boxes in the Ordnance Depar tment 2 12 3
(,Ieamng the drains of No. 2 Darrack ‘of ller .]\IHJthy 3 Q 51176
GOth RifleS. . courenvinneinine covnen vonenn vonend §
Repairing the 31(1 Remment Native lnfantry Tlospital 1 10 1ol 3
d00rs, Windows, &Cveve coitiiiiiiiiiott i
-Repairing the 2d Troop Iorse Artillerry temporary Ho»pmxl. 82| 5] 4
‘Repairing the trusses of the Church Bungalow.. .... .... 118 |15| 4
Purtitioning the European New Pendalls, for the accom- -
modation of the families of the 1st Bombay Eurepean 348 113 1
Fusiliers..coee ve e nr et i i e
Cleaning the pendalls ef the Belooch Battalion.. .. ...... 9100
Bmldxmr eight fire-places in four of the European New: 58 170 0
Pendalls ........ P eaesoteesaeacarennsoecnsronrane f v
Partitioning No. 10 European New Pendall for a gnard ) 02 | 5 5
room for the 60th Royal Rifles.........ocvvvuen ... § Bl Bt B
‘Placing a rafter in order to support the corner of the
house occupied by the Jemadar of the 4th or Rifle 1134
COUPS. e e v vevactoacase sonancas vovonnnn saes sane -
Renewing a broken post plate, &ec. of the Hospxtal occu- % 62 g
pied by the 60th Royal Rifles......ceievnvennnnns, .
Plastering with mud, the roof of the Hospxtal Guard-room 22 12| 7
of the G0th Royal Rlﬂes e ee e e } -
-Oiling the trunks of the Fne-engme. B TR 3 10! O
Repairing Horse Artillery Patcheries. .. Ceeaieritieana, 8 12) 8
Replacing Tiles on a portion of the Church Bungalow..... 4 121 0
Repairving the drains leading from the wash-house to the
Cess Pools at No. 7 Barrack-room dceupied by Her 1 810
M zuosty s 60th Royal Rifles...... «...v0ee cnnenn . H
Partitioning the European New Pendalls for ewht mar-
ried mcn, of the Ist Bombay Duropcan I\eglment Fu- 46 | 7110
siliers.. S
Rep'acing a broken prmclpal in ome of the verandahs of ?
the Eulopean Barracks, occupied by Hor Majesty’s 1:50 *
60th Royal Rifles.....ieeevvnnriiinenarennensenns
Fencing the becretm'ys Office compound with mangrove. 136 | G 5
Re-bmldmg an old well in the Horse Artillery Lines. . ... 358 | 7] 2
Excavating drains round the 25th Native Infantry Lines. 800 | 0 0
Ditto ...... ditto, European New Pendalls.............. 363 10} 3
Ditto wells for three Companies of Artillery...... ...... 262 N4(10
Punkering the Pendalls on the heights.. cane : 3,254 | 8/ 7
Repairing and making gbod the read. between Canton- ) 4012
ment and Bunder........ feeceradsentbiceeaeneaas .
Placing covers over the cess-‘pools of the Du: opean In- ) 95 13l 8
fantry Barracks. .oveeveeieieiiniinisnancons oes .
Fixing arm-racks, shelves, and pegs to the Artillery Pen- } 1.029 | ol 0
dalls on the hexghts. Ce e abeie e tee e rearaanaas .
Ditto ...... ditto ........ dilto, to the European New ? 5.580 11 2
Pendalls......¢0c.... T Ceveieaas . 8 ’ |
Caryied forward Tis.... | 18,577 1131 90 461 | 7| 8
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Lower Scinde Division.—( Continued.)

NaMEs or Wonks, AMNOUNT. ToTAL.
Rs. |al|p. Rs. la.|p.
Brought over Rs.... | 18,577 {13} 9] 4,161 7| 8
Planting 2 milk bush hedge insido, and a prickly t.hom) 218 | ol 0
hodgp outside, the old grave yard...... . = e
Draining the cuntonment. . ¢339 6
Making aund fixing new glass wmxlowa to tl\e Qerjenntaz
rm:lms in the Barraeks occupicd by the (GOth Royal 332159
Rifles........
Cliunaming the eaves of the roofs of the Qt!\ Bn.rmck oc- ) 636 | 1] 7
cupied by the GOth Royal Rifles. . . -
Building a stone pnllm and wplacmfr zmothm of t}ie gra\e l 1lsl2
yard gate-wuy
Additious and alter: auons to the Arhllery Pendulls on tbe ¢ 5640 | 0! 0
heights.. .~ ..o el IR | ?
Enclosm«r tlne Burml-gm\md mth mbble stone, nnd mud 200 | 0» 0Of°
pomtcd with line masonry wall. .. . ceee § N
Building well for the 2nd Troop H. A... 218 (12 O
Armourer’s'shed in the L. I. Lines. . 84|57
Building three Urinaries, one to the Rear-guard, and two 1 136 |14] 3
to the School-rooms of Her Mujesty’s 60th Rlﬂes.. ) :
European New Pendalls for 1800 Europeans. . 03,533.| 5| 4 -
Temporary Bathing-sheds, Cook-rooms, and 1 \eces.snnes} 235551 ol ol
to European New Pendulis .......... “es i .
Government House additions, out-ofﬁces &c e .1 34,8421 4 9
Metalling a portion of the road bet\wen Camp and I\ur- ? 809 | 2| 6 1
rachee Bunder....... o eeiinas e eeenenes §
Mole at the Kurraches Bunder.  ..... e eeees ..o | 80,721 | OJ12
Additional Cook-room in the E, I. Lines...... ceve 561 |11} 7
Additional Necessary in the European Infantry Lines.. 528. |15} 6
2ith Native Infantry Lines. . . e ... § 98,310 f 44 5
Horse Artlllely Barracks. . .o . . e e .--,9"4 10} 6|
Horse A'rtillery Hospital.. . .. “ees el 2,208 190 4
° Ditto  Urinaries. . - v crvee eveaas 54 | 8| 0
Ditto Sick horse stable. . . o ee 96 |12l 9
Ditto  Hospital male Cook-rooms...... cees 112 10| 6
Ditto Ditto female Ditto.. oo .e .. 77 | 6] 0
:Ditto Ditto Necessary and Urinaries.... «..... . 87120
Building 28 Fire-places under the verandahs of the Euro- ) 140 | of o
pean New Pendalls.. ooovvnvivnnn cinnvieenennnnss §
Guard-room Necessary, and Sentry walls at the Ordnance aa | 4l
SLOreS.c gecevsnrencera-srcnnrnanns setenearenioan
Building temporary Necessaly to the Horso Artxllery i
Patcheries, and temporary Cook-room to theHorse Ar- 57 (18} 7
tillery Hospital...........
Ditto Workshop for the 1 ] I 0. or Captam Bniley’s ] 64 1] 4
Company of Artillery....o0 cvuviiiiiiiinnionn. :
Ditto Ditto forthe 1|2 2 8. 0. or Captmn Forster” s ? 64 11 4
Company of Artllery.c..ecee wevuee seneverernns
Ditto Ditto for the 3| 2s. o. or Captmn Turnbuall’s 2 64 {11] 4
Company of Artillery.. .... ~  ........ . . 4
Ditto Ditto for the Artillery Farriers ... .iiionns . 6411} ¢
Carried forward Rs.s .. 2,54,003‘ 9 2 4,617 8
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?
Lower Scinde Division.—( Continued.)

Naxes op WORKs.

TOTAL.

Brought over Rs....

Building an Oﬁice for the Ordnance. ... .o.oovvvns voennn

Ditto, threb temporary Cook-rooms for the lst Bombay }
European Regiment Fusiliers............. o000 at, $

.Ditto  fwo temporary Necessaries for Ditto........

Ditto two temporary Cook-roomns and two \*ecessanes)
for H. M.’s 86th Regiment........ .. ........ .

Building two temporary Cook-rooms, one Necessary, and
one Bathing-shed for the families of the Ist Bombay
European Regnnent of Fusiliers........  «.......

Building one temporary Cook-room for the families of the {
1st Fusiliers in place of the one destroyed by fire...... $

Building one temporary Cook-room and one Necessary )
to the General Hospital...... cetireanes ciaeas oo e d

Total Company’s Rupees. ...
GARRAH.

Repxm-m‘r the lOth Regiment Native Infantry Lines at?
Garvah............ creroen ¢ tbeteeniiaeaceenenne [}

Total Company’s Rupees. ..
BArrACK DEPARTMENT

Supplying Barrack Furniture....oo0nvoeeeaan. Ceisanens
Ditto  Charpoys..... e et et beaaa
Ditto  Copper ware for European Troops. ..........

Securing the ends of Cotboards (100). . Ceerereeraens

Supplvmg empty water casks for European 'I‘roops ........

Removing, arranging, and repuiring Barrack furniture....

Supplying Oil and Cotton Wicks for the European Troops..
Total Company’s Rupees. .. {...

Total Lower Scinde Division.....

CENTRAL ScINDpE DIVISION.
Hydrabad.

o o ¢ oc?
o o o cws

(=

2

...
VoA OO®

—

I L]

Ll owobhecco

.

)]
(=]

NAMEs oF WoORKs.

New European Infuntry Barracks.....ocovueenesnccnen

New Line of Road from Entrenched Camp to Port of Iy~ 2
Arabad..cc.cvnieiiciiannes s00resectnssnecrasany,
Meta.lhn‘r600feetofroad.............................

Carried forward Rs....

mla e o B
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Ceniral Scinde Division.—( Continued.)

ANOUNT.

.Naues or Works. ToTAL.
" T )
Rs. f{a.lp. Rs. |a.p.
Brought over Rs.... | 78,084 [11] 1
Making two Treasure Chests for Collector of Hydrabad .. .. 167 | 119
Building a wall round the office Bungalow of the De- } ou 15l 8
puty Collector Hydrabad..............oeoiiiiiiae, 4 <
Alterations to the Deputy Collector’s Bungalow at Hydra- } 124 ol 7
Y el e I
Repairs to the Artillery Hospital in the Entrenched Cump.. 26 | 21 7
Making Shot Teraces....... e eeeesaes sreseaas 135 {13] 8
Peity Repuirs....... o e 2,047 '1il10
Total Company’s Rupees.es f..-.....|. 82,488 | 8] 2
Mahmed Khans Sanda. ’
TRopairs to the Depnty Collector's Bungalow at Mahmed ) 295 holn
Khans Santide . ce v el vt e e neeesnnsse sanonoeens . =vo :
Total Company’s Rupees... [........[..|.. 295 11011
Kolree.
Amount expended on the works at Kolree.....oco ...t .1 1,106 [13[ 0
Total Company’s Rupees.. |...... . 1,106 )13} 0
Total Central Scinde Division... {..... ves 83,801 ) 0| 1
. UppEr ScINDE DIVISION,
. Sukkur.
NAMES oF WoORKS. Rs. fa.\p.
Alteration to old European Barracks.......vuieieieoenss 419 0
Constructing European Hospital.......... ... oo, 129 ) 0/ 0
Additions and alterations to Medical Store-room G. Ilos- 1 0
212 B L P R s eeee } \ 0 14
Constructing Gun-sheds in I‘ort Bukkur, ...ooivaina.. 1,526 1534}
Repairing Huts of the 7th Regiment Native Infa.ntry Lmes. 4,164 {128}
Constructing Arm-racks for H, M’s. 17th Foot...........| 1,217 | 3 8
Making up jewassa tatties and watering them............| 4,774 12| 6
Repairing Pontoons....... s eteiiaee seeesee tevsaaans 300 15{10
Clearing out Fort Bukkur........... B 661 8 0
Filling water-casks.. .ccooviniitiie voiericiniinoen., . L87 'Y o
Repaiving Hospital 11th Regnment Native Infantry. ..... . 3|30
Repairving Verandah and Chicks Hospital 11th Natxve In- 20 | 8l 0
fantry.. D P
Wlute-washmg 11th Regiment Native Infantry Hospital. ... 11 11| 0
Carried forward Rs.... | 12,268 { 2| 0}
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Upper Scinde Division.—( Continued. )

“
AyouxT.

Naxes or Works, ToTAL.
| L
Rs. |a.p. Rs, a.'p.
Brought over Rs....| 12,208 | ¢ 0 t
Repairing filth cart...... o 51 6l v '
Removing Barrack farniture......coovviveiinnninnnes. 318 0 i
Repairing and putting u) Chicks: European Barracks... ... 23110411
Removing Field park to the Fort...........ooevians . 812 0
Constructing Sentry Box........coviviiiininn R 8 1180
,Levelling old Tombs about Cantonment....... o e Seaees 284 | 2| O-
Repairing General Hospital:..... ... .col.n Geeeaanaes 25|01 5
Cleaning out well in front of European Barracks..... .00 3.{7 0
Cleaning and deepening well in the Horse ‘Lines of the ? 1140
4|18 o Artillery............. vemaee seaes cievens y .
White-washing New European Barracks.... .....ce...e. 109 | 5.3
Putting up Chicks 4 | 15 o. Artillery...... Ceveee se s . 0115 5
Clearing out 2 wells in rear of H. M’s 17th Reglment Bavar. 4150
Constructing temporary partition between the sick Euro--] | 7159
peans and Natives of the 4 | 15. 0. Astillery.... .... § o
Constr:lctmv g temporary Verandah to M. DM’s 17th Regi- } 871 10| 73
117 PN R
Making up Targets............. eevseseveres teecrenans 334 (8 0
Repairing Residency buildings............... cetsenenas 10 112{ 93
Constructing quarter guard 4 | 1 8. 0. Ar tillery...... eTees 979 4 2
Cowdungmf' Barracks 4 | 18 0. Artillery.. cveesins 50
Repairing doors and windows 4 | 1's. o. Armlery . 3 10f 4
Repairing a beam'in a hut of the 11th Native Int‘antry 1100
Constructing solitary eells 4 | 1 s. 0. Artillery............ 827 | |11
Repairing Sepoys’ Lines 11th Regiment Native Infantry.... 3 11g)10
White-washing Hospital 4 | 1 s, 0. Artillery.... ..... . 14.112{ 0
Cleaning out Fort Bukkur............ creesaes eeessaan 21 [14)11
Blasting Rocks on the high roads....ovvveioainvininn.n, 29 |15 7
Repairing Sepoys’ Lines 11th Regiment Natwe Infantry.. 7 ha| O
Repairing Collector’s Cutcherry........ e ssenmnnes 10 | g{10°
‘White-washing Hospital 11th Regiment Native Infantry 10|26 ’
White-washing Hospital Baggage Corps, and Dooly } .
Bearers. ovee  ciiein einsas e | 620
Constructing Lascar Lines in Fort Bukkur ...... . .ee ,507 110 3}
Painting a pontoon train.. tone eae PPN 278-1 81 0
Constructing huts at Meerpour. sensen o ereenues 119 | 4 0
Ditto. .. .do. at Moolarickpoor.. tess s 119 {0} O
Ditto Infantry Lines at Shahpoor...... ceesael 1,709 112} 6
Repairing Hospital at Shahpoor.... . cevees eeenes 75 14, 9
Constructing godown at Shahpoor.... creeen .. 84 f15) 8
Coustructing godown at Meerpoor. ... ceee  eeas 30118
Packing Medical Stores..... sree cere e 1180
Making up mining frames.... ceee cese 208 |15 @
Repairing @ hut 11th Regiment Native Infantry........ 08 0
Removing Barrack furniture.. ey 281 % 9
Hanging up Chicks ilospital 7th Reglment Native Infantry. 4 12| 2
‘White-washing General Hospital. .. .. .. o 6 hoj 0
Making chicks for ditto. . . 8l{4/ 0
Repairing privy seatsin Huspxtal of t\wCemel Baggage } 10 14} 4
COYPE-- X3 .s oh .o .o e e
Carried forward Rs.,...| 23,154 | 7)11}
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Upper Scinde Division—( Continued.)

NAnES or WoRks. AMOUNT, TOTAL.
i
v Rs. a.l p. Rs. la.p-
Bronght over Rs....| 23,154 | 7111}
Clearing the open space of gronnd on the right of the ) ald4lo
Golundauz Lines........ cees sestes eesee ~
White-washing Hospitel 7th Reglment -Native Infuntry ¢ |67
Wlnte—wnslnn" Hospital 11th Reglment Native Infuntry.. 5100
W lnte-waahmg Officers’ Qus. in Fort Bukkur............ 3180
Making up chicks for doors and \undows, Hmpxtal Camel } e 1l 6
Baggage Corps.... ...... o veee eeme es d =
Repaiving Collector 3 l\utchmrv S]44
Repuiring a hut in the Lines of the llth Refrt. l\‘ Infantxy 11 {10
Repairing Barracks and Ordnance Store-rooms in Fort U s3l1ls
Bukkur........ ...l e} "
Repairing Coninissariat gedown. ....... Cere eaee 12 10] 1
Total Company’s Rupees. . 23,272 | 68%
Shikarpoor.
Repairving and cleaning wells...... Tee vesenmaee AN 95 10} 4}
Re-roofing Infantry. llospltal and Mcdlcal Store-loom, R 256 | 6] 8
and repairing and replacing Hamps........ «....... 3 =0
Re-rooﬂng Commissariat, Store-room, and constructing J 162 1 9l 6
adrainin the Now Fort..eere cveves  ceens A ¥
Re-pairing wells in the Lines of the 3rd Cavalry. PN 90 {310
' Re-roofing Residency Bungalow....... e ee er eeeess 133 |'6] 6
Re-rocfing Cavalry RBarracks......... ceeeaees - eee 178 | 0] 3
Re-roofing Cavalry Saddle-room.... ....... o eeenen 102 § 23
Repairing a well in the Artillery Lmes . 50 13) O
Replacing and repmrmg hamps to the Hospltal 3r(1 Ll"‘ht ) 53 | 8104
Cavalry.cooer  civr siiiee eraeen . v ;
Constructing a wall in front of the entrance of the New g 16 14! 0
Fort..oooove ciiieiiie eieens . eeenes
Repairing lnfanh‘y Barracks....... Cevae o eesren 44 ) O] 5}
Repairing a well in the Infantry Lines.. .o . ¢ escecnes 8 |13 1
Repairing two Cavalry -wells........ ceirae meeesens 97 | 8] 5%
Repairing Cavalry Barracks...... «...... T 610 6
Re-roofing Infantry Barracks....cvoos.. o reeses  sess 89 | 21 65
Re-rooﬂng Cavalry Lines ..... ¢ erevanes 128 (11} 43
Repairing and cleaning wells in the Golundauze Lmes oer 45 |15 4
White-washing Hospital 3rd Cavalry...... cvve e 26 | 4 3
Cleaning wells in the Artillery Lines........ 11 114 0
Repairing three wells in the Lines of the 3id nght Cavalry 30 |15) 6
Repairing well and godown in Commissariat Fort...... . 10 |14 O
Repairing Infantry Lines...... «oeeenne 44 |15( 1
Repairing theRiding Master and Quarter Master Serjemt’s ) 11 hsl o
Bungalows 8rd Light Cavalry...... .. ...... ) iy . .
]lepau'mfr a well in the Artillery Lines........ ...... . 113 6
Repairing verandah in the Commissaviat Fort, and two } a3 | 8l 7
Barracks in the Irregular Cuvalry Lines.......... ces -
Carried forward Rs...| 1,716 | 7] 03] 28,272 6i83
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Upper Scinde Division.~—( Cantinued.)

Naxes oF WORKs. AMOUNT. TOTAL.
Rs. jaf pg Rs. |afp.
Brought over Rs....| 1,716 7| 94| 28,272 | 6 8%
White-washing Hospital ‘th Rifles..... . o eneens 10 | 2110
Repairing a well in the Cavalry Lines........ . 64 | 91114
White-washing Artillery Staff Serjeant’s Bungnlow 319 5
Rapairing Qumtex Guard 3vd Light Cavalry..... . . 18 | 8j1i
Repairing saddle-room 3vd Light Cavalry. .. . .. .. 2111 5
tepairing six Buarracks 3rd Light Cavalry........ Ceeean 199 110; 3
Repairing Collector’s Bungalow..  ....... cerenes .. 241 |1210
Repairing two Barracks 4th Regiment Rifles.... .... 54|89
Repairing well in the Artillery Lines....... ¢ evees oes 8 IO,
Repairing a well in the 3rd Light Cavalry Lines.. 10140
Repairing a well in the Commlssarmt Departmcnt... N 3130
Repairing a well in the Lines of the 3rd Light Cavalry.. 1 13! 0
Repairing Barrack 4th Regiment Rifles.... ceen 2 {1410
Repairing two wells 3rd Light Cavalry.. . . 0 l‘.’.l 6
Removing Barrack Furniture.. . 1{80
Repairing Acting Serjeant Major 3 Bungalow 7th Regi- I 6 6‘ 3
. ment Native Infantry.. .. el
Repairing the Residency out-oﬁices ..... .« 192 | 71 5°
Repairing Huts 7th Regiment Native Infantry 21 110 0
White-washing Staff Non-commissioned Officers’ Quar- ? 4loo
ters 7th Regiment Native Infantry. . . .8
thte-washin" Staff N on-commlssmned Oﬂicers’ Quar ] 6lole
ters 18th Relrlment Native Infantry. . ee 40§ ~
Repairing a well in the Commissariaf godown o eedans 5137
Repairing Hamps Artillery Hospital. :.... ceasan 12 | 0 4
Repairing Hams Hospital 7th Native Infantry.. 11 18 7
‘White-washing and repairmg Hospital 18th Regxment 3 16 | 8 4
Native Infantry. ceees
Repairing two wells in the Lmes of the lBth Reglment b .18 13l 9
Native Infantry...... .
White-washing and repamnv Artlllery Staﬁ' Sex:]eant’ } 8 [ol 3
Quarters. . .
White-washing and repairincr Artlllery Bamcks . . 92 |5 0
White-washing and repairing Artillery Quarter guard 14 114{ 5
White-washing Artillery Hospital.. .. — ...... 60175
Repairing Lines of the 7th Reﬂ'xment Nntwe Infantry 21 |15( 6
Repau'mg Artillery Gun-sheds. . . 49 14 6
Repairing Commissariat godown . .. e e 129 { 311
Ditto. . two Artillery Necessaries.. . .. . 1196
Ditto. . Artillery workshop.. PN oo 3{20
Ditto..two Artiliery wells. cee - - . e 8 (14 0
Total Company’s Rupees,.....fveeenesf--| 3,047 | 8] 2%
14
Carried forward Rsoesoofersroneefes 26,319 |14/10%
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Uppc;; Scinde. Division.—( Continued. )

Naxes op WoRks. AMOUNT. TorAL.
1
, Rs. le.|p.| Rs. fa.|p.
Brought over Rs.e..}..veeee.]oo|..] 26,319 114]103
o
. Larkhana.
Making and hanging up Chicks Hospital Camel Corps. ... 193 | 4 8
W lutg—washiug Hospital Scinde Camel Corps.... veee 80 | 8| 8
Repaiving ten Burracks for Scinde Camel CoIps........ 22 11 0
Repairing one Burack for twenty Sepoys. .. . ceoes 2102 °
Repairing out-oftices attached ta the Collector’s Bungalow. . 84 13} 5
Repairing upper story Seinde Cunicl Corps Wospital.... .. 15 211 8 T
epairing Collector’s Bungalow.... ... . cresaren e 717 4
Bicpairing one Line for SUWalS.eoevvee  ccvvions anns 65 | 8 2|
Total Company’s Rupees. ceofeeeeani]oo]es 422141
Total Upper Scinde Division....f........|-:]..] 26,741 J1511%

-’»...%f
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General Statement of Eupenditure.

Amount-Ex+ | Engineeving
“DrvesroN. pendodon | ° “and Toral.
Public Works. | Establishment.

‘ 1 Rs. . 91 Rs. Jded Rf. . p.
Lowor Seindl.cocvvreeeriernninesssane. | 2,60,668] 0F O] 22,794 | 0] 0f 2,883,457 of 0
Contral Seinde...ovsoervrieresanreae.... | 81671 | 0] 0] 17,070 o 98,750 { 0] 0
Upper Seinde....coeeveerranniannnae... | 26,441 |0} 0] 212,011 | 0} 0f

)

j RETTEOTY AR 1.

e

39852 | of 0

Grimd Total. ... | 3,69,075] 0

of 52,784 | 0

=)

N
4,21,85% 0| O

(Signed) . A. C. PEAT, Myjor, -
Superinteading Engincer Scinde.

QPP



No. 938 or 1847 | 48.

To,
Tue Stererany Minitary Boarp,

K Bomiay/-.

1 have the hener to forward the Annual Report of Works in
the Northern Provindes, for the year ending 30th April 1847,



37

i _ “ .
8 e [voL'eot fe _o 081°¢ [0 [PTi€co _m crl16ee B |vL LIO'ILY (8 (60L'eF (¢ 0 |20a‘8g) ** ° *[BI0L puvlD
i | Q
i § - -+ fooyg 18 910 A\ O GnJ Jo oS1eYp
0!6 |86t .o vo 6Ly 0 8 J60S°E | ) uy ‘orfopg puv uosaeq sjuBuoINOIT
TS PR PPN PO Y PR PO U PARPON SOl PN PR § cecoeenees oo cajo0fay e wqIOM OF
9|8 i1e6't [P 6 l69gt - & |glj1Le ! -qug jo eSieyo 1 ‘oyo0omag ﬁanﬁshﬁ
O P SRV R O PR DN R RPN DO (R R ¢ *8303(] 98 sa0UISuY eAnmOeXy Sunoy
01 & cﬁ.nﬁ ’ 18 (80T  |T1/31]00°L1 { ‘uos}I9GoY PUB AGUIOD[ [0 SIUBLAINGL
! feeteesesaeieses s IRGUPOWYY JO
0 |e | c10'oe [TU31|L0z‘T |0 [0 913 (3 [0 [FO1°C [11|8 6L¢D I8 19 |0zecei¥ |9 [L66°8 sa0amSug 0A1NOSXT pue Supdy ‘uos
-ubPI juLuNNAIY pue 9sioly ureide)
- ) . . .%..... * o s e yDBOIY PUB JRINS S100
P16 |51L9g |*-yc|" o-cclovrieey 19 ler|L68 [ [¢ 880°¢ 16 16 [08L°G {01|3 [10°TT{ § ~mBum eammoexy puw Sunoy ‘aofy
_ Néooc JofB]y jes01g pue 1By ursids)
.R ) .m»H .&..ﬁ .WMH \& 0 .m.mm .a& ‘D .mmH .AN - .wm .nN ) .wMH .aN 37 .wwH
.?25.5.& uaunjasd saoungred | quougand | juoungaed | -yusmnjasd .
YIVLO], -9 81} | -9 (2O} ~3(f enu -3 [810 -9(T {easu =91 £18) ‘SYIDILIQ) IO SANVYN

~1od o uj

-1, O3 uj| -0a0Y O3 U)f ~Ipug oyj ul| -oD oy ux

~MH oYy af

“Ly81 1:4dy Y208 07 9F81 fimpyr 351 wosf
$820UpA0.4 T ULYMONT Sorwrbury buipuopuasdng oz uapun waoyfJ) yowa fiq papuadzsy sung ay3 fo yuawomg



38

Statement slzewi’ng the cost of Engineering and General Superintend-
ence of eack Officer under the Superintending Engineer Northern
Provinees, from Yst May 1846 to 30th April 1847. =

Expense of Rate .I" or

,' Establishment . ot .
NaMES 0P OPFICERS. per annum, Exponditure cent.
Rs. |a p| Rs. |alp
" Captain Hart and Brevet Major Goodfellow, )} - 11 N
Acting Executive Engineers at Surat and »| 10,052 | 3| 9] 26,7121 9] 4 41
Brogeh. oo iiiiiiereniiiiiteiciennns vee ] g .

@&

Cuptmn Morse and I.lentcnnnt Dxckmson, Act- 1 8,984 2I

36,015 | 3| of 10,2,
ing and Executive Engineers of Ahmedabad. . §

Lieutenants Hoollcombe and Robertson, Acmug

Executive Engincers at Deesa.... ... " 5,516 | 8} Of 17,116 ] 710 3*1-'7'
Lieutenant Peacocke in charge of Publie Works . '

B ROt e O e Mo ' oeslolof i ] |10y
Licutenants Davison and Moyle, in chnrge of } ’
. Publie Works at Bhooj . ’ ......... een § 300 ; 0 0f 1,92819 0f 152,

¢

' Total Rs....| 25878 (14] 0}r,03,704 | 5| 8

During last year, ne Works of general or permanent professional
interest have been executed, and there do not appear tohave been
any facts recorded worthy of publication.

I have the honor to be, -
. Sir,
Your mest obedient servant,
(Signed) W. B. GOODFELLOW, .Bt. Major,
Acting Superintending Engineer, N, P,

Superintending Engineer’s Office, N. P.J
ugumt, 5th [Yovember 1847 ’ i}
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No. 3176 or 1847.
GENERAL DEPARTMENT.

To,

TaE SecrReTARY TO THE MILITARY BOARD,
Bombay.

Sir, )

[

I have the honor to forward the Annual General Report of the
proceedings of the Department of Public Works in the Southern Pro-
vinces, during the official year 1846 | 47.

2. The total Expenditure from the Ist May 1846 to the 30th
April 1847, in the Military and Civil Departments, is as follows :—

Total Expenditure in the Military and Civil Departments of the Se-
veral Executive Officers of the Public Work Department in the

Southern Provinces.

NAMES OF DIVISIONS OR STATIONS.

each.

Amount Ex-
pended on

Amount of
Superintend-

ence.

Superintend-
ence per .
centage.

POONAH.

MiLiTARY DEPARTMENT.
Repairs.cveeeviesanesenceccroocinoseees
Annual Repairs..seeesesesoscscsasssecens
Special Ropairs..c..ooveviinccecsossnsnn.
New Workse.coveievsensomecsroctccsanes

Military Department Total. ...

Civil Depavtment Total....

Grand Total....

CIVIL DEPARTMENT.

Repairs....... Geerensianeie sasnverssans
- Annual Repairs. « o v ecveveasevaciaoonsaonsl
Special Repairs.cecevireeevieeesocaneeres
New Workse.oeearereveenocecenancsrienes

Civil Department Total....

12,740
10,608

6,197
22,317

10,

10
10

NOLD

51,864
95,608

87,472 -

Il o

8,910
4,167
563
21,967

O N

35,608

Rs,

13,661
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. Amount Ex- | Amount of '| Superintend-
. . pended on | Superintond- | ence per
NaMes oF DIvIsIONS OR STATIONS. cach. citce. centage.
AHMEDNUGGUR.
MiLITARY DEPARTNENT,. Rs. lep| Rs. |aip
Repairs.. .. ee evee eeed| 1,855 [13) 6
Annual Repairs.... e .. vees| 6,659 |14 3
Speeial Repairs. . . . e 850 | 4] 3
New Works. . ceaens e oo el 11,462 |7 Y-
Military Department Total......| 20,628 | 7 2{
Civil Department Total......! 14,664 | 6] 9

Grand Total......| 85,202 [13(11] 11,909 {11f 1 33%

C1viL DEPARTMENT.

Repairs..... coe o .- . ] 5,420
Annual Repairs.. o . . ../ 1,036
Special Repairs, . .o . . 450
New Works.. . o . o 7,742

Pund
O QLD =
leolaane

Civil Department Total......| 14,664 | 6

BELGAUM.

MiLiTARY DEPARTMENT.

Repairs. . . . - 787 | 5| ©
Annual Repairs.. . o v .| 5,884 | 7 3
Special Repairs., " . .o 975 |15} 6
New Works.. . v - w o] 6,800} 4] 8
Military Department Total......| 14,448 | 0]11
Civil Department Total......{ 33,856 {13| 8
" Grand Total...... 48,304 (14{ 7} 12,524 { 6] 8

Dedact for Extra Establishmont.,....|] 1,450 |13] 4

) PN FO U 7

46,854 | 1

CiviL DEPARTMENT.

Repairs.. . . - . " . 269 |13{ 6]
Aunnual Repairs.. . - . w e 13,708 | 2] 2
Special Repairs.. . " - .| 10,883 [14{10
New Works.. “ - . . . 8,004 (15} 2

Civil Department Total......| 33,856 {13] 8
¢ A
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N Amount Ex- [ Amount of | Superintend-
. R . pended on | Superintend- | ence per
NaMES OF DIVISIONS OR STATIONS. cach. enco. contage.
DHARWAR.
MiLITARY DEPARTNENT. Rs. |a'pt' Rs. la.p,
]
Rapairs. . - . . .o 22318 6
Annual Repairs. . oo e -. 111 } 5f 2
Special Repairs. . . . L PO Y £ O ¢
New Works.. . .- cous 161.] 21 2
Military Department Total...... 495 11510
Civil Department Total......p 26,607 112} 4
, Grand Total......| 27,103 [}2| 2| 15,387 | 6| 8 563
CiviL DEPARTMENT.
Ropairs.... . - . «.] 15,692 {15( 7| ¢
Annual Repairs. . vee aee .-+l 3,314 | 2)10
Special Repairs.. .. ceee cees|” 2,555 | 7] 8
New Works.... cese cees ol 5045 | 218
Civil Department Total......| 26,607 -|12{ 4f,
KOLAPOOR.
MiILITARY DEPARTNENT.
Repairs.... . o - o R RPN eoloo]ee
Annual Repairs.. .. .. . . .| 8,602 |2/11
Special Repairs.. - a0 s 0 s eofonnen I A
New Works.. eeca vees| 1,937 | 5( 4
- Military Department Total......| 10,530 | 8/ 3
Civil Department Total...... 842 [ 11 9
" Grand Total......| 11,381 o] 0| 3,305 [15/1] 2912
CiviL DEPARTMENT. B
Repairs..  .e..e PO PRI R I
Annual Repaivs.... .. “ oo
Special Ropairs.. . . S P e ’
New \\'Ol'kS- . e L. .o 842 1} 9
Civil Department Totale. oy - 842 | 1} B
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, Amount Ex- | Amount of | Superintend-
NAMEs oP DIvISIONS OR STATIONS. pended on | Superintend- | - ence per
each. ence. centage.
SHOLAPOOR.
MiLITARY DEPARTMENTY. Rs. |aip.] Rs. la.ip.
Repairs. ... seee  avaee T R B e
Annual Repairs..... e pee .1 2302100
Special Repairs. .. .. .- e 376 (0 O
New Works.... . . . .. 2,669 |8 0
Military Department Total......| 5,347 | 8 0
Civil Department Total...... 130 {14{ 6
Grand Total......| 5487 |66/ 1,148 | 0j0] 21
Civil, DEPARTMENT.
+Repairs. . . .ee .o XY P R
Annual Repairs.. .. .e coas 59 112} 8
Special Repairs.. .. ‘oo oee .. 8012 3
New Works.... ’ .o . R e
Civil Departnent Total...... 139 [14] 6
KHANDEISH.
MILITARY DEPARTMENT,
Repairs........  oail.. o eesnesns 1,200 | 4[ 0
Annual Repairs.... ceae - 587 | 1 7
Special Repairs.. .. cedr 3310 0
New Works.... .. .. B
Military Department Total......} 1,910 | 5| 7
Civil Department Total......| 53,272 { 6l11
Grand Total......] 55,182 (12| 6| 25,110 {13} 5 45§
CiviL DEPARTMENT.
ﬁepairs_,., PR ceoe ares .o 14,646 7 1
Annual Repairs.. . .. eees| 1,472 21 3
Special Repairs.. .. .. .. . 106 | 0| O
New Works.... oone| 87,047 |13) 7
Civil Department Total......| 563,272 | 611
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Amount Ex- | .Amount of | Superintend-
. pended on | Superintend- ence per
NamEs or DIVISIONS OR STATIONS.. each. ence. centage.
ASSEERGHUR.
MILITARY DEPARTMENT. Rs.''|ap] Rs. A 2.
Repairs. . . .. vees 284 | 0] °
Annual Repairs. ... .. .. ceee 545 { 0; O
Special Repairs. . . PRV IR O
New Works.. creees . [ PRI
Military Department Total...... 829 | G 3
Civil Department Total......]...... .
Grand Total...... 829 i 0, 3
Civii. DEPARTMENT.
None.
DAPOOLEE.
MiILITARY DEPARTMENT.
Repairs. . 17 Y o
Annmnal Repairvs., 1,055 | 0] O
Special Repairs.. . . o 749 | G O
New Works.. - .. 145 { 0{ 0
r
Military Department Total..... .| 1,967 | 2| 0
Civil Department Total...... NTTUI I .
Grand Total......| 1,967 {2/ o] 200 0 10
CrviL DRPARTMENT.
None.
frand Total amount of Expenditure,.....| 2,71,671{ 4 3 |
\W 4
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3. The works doving the last year ‘have ot been -of such a natmve
as to afford opportumty for any remarks not 'ﬂlweady offeved ‘in the
last report.

°4. But'I would beg to forward for the ‘information of the Board,
the accompanying Annual Reports, in the .General and Tervitoriat
Departments; and the le Eogineer in Ca;ndelsh, which arve most
detailed and elear, und on \\Inch great labor has been bestowed by -
Lieutenant Haxt. , - .

1 have the honor to be,

'

Sir,
Youwr most obedient servant;

/ (Sigmed) W. HARRIS, Major,
Acting S?q)erzntenehwg Engineer, 8. P

Superintending Enqwmev s Ojllce, S.PRY . : E o
Poona, 30th LDecember 1847, $ T

-3 G @At



‘No. 703 or 1847.

GENERAL DEPARTMENT.
To,
Tne SUPERINTENDI.\'G ExciNeer SOUTI{E‘RIN Provixces,
'Poona.
S,
1. I have the honor to submit hw Report for the official year

1846 | 47, of the proceedings of the Civil Engineer’'s Department in
Khandeish.

2. The account of the Expenditure is as follows :— ’ .
NAMES o¥ WoRks. AMOUNT. ToTAL.
Works connected with the commrunications of the Rs. |adp.
Provinces. . 1

Annual repairs to the Agra road, between the foot of the ] 8
Chandore Ghaut and Scindwa...... cons 9,600 | 610

Annual repairs to the road between Rawere and Dhurun- M 909919
BRUML ¢ vvetnnnanraonsancansnrannasceascandonns §) 7770 ~

Annual vepairs to the road between Joregrhand Nusscera- }| o 405 | g ¢
bad........ eeea ) T

Agra road, Chandore Ghaut, to Scindwa (monthly sanc- 3 19.078 | 5/ 9
tmnnilOOl)Rupce\) ceent ceee $ ’ '

Flumla Causeway...... 22117 2

Carried forward Re..o-loeveenil o} 33,348 12‘11
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NAMES oF WORKS.

Annas eleven and Piestwo......  _.......

AMOUNT. TOTAL.
Rs. la.\ pd  Rs. |alp.
. Broughtover Rs.... |........0.. .. 98,348 {1211
Bhundurras and Tanhs.
Lone Kheira Bhundarra........ cees e vaes 239 11} 0
Cunassee Bhundarra.... vene vees ceee| 7,338 [ 4] 9
Patonde Bhundarra...’ ... ceen ees 308 17 1
7,976 | 6;101 7,976 | 6,10
Buildings. |
Cotton gin house Dhurungaum.. . eeees 379 tll 11
Annual a.nd Special repairs, Territorial Depnrtment Col- ? GG o
lector’s. . . § 406 1y 2
Kutcherries, &c. at Dhoolm, Special repairs to the Col- 1 106 | ol 0
lector’s Dwdlmg-houw at Dhoolia.... ciese o0 §
Constructing ventilators in the Dhoolia Jail.. . 957 1 0 6
Annual and special repairs Judicial Depar tment to Jail ) 392.1 ol 0
Adawlut &c. at Dhoolia.. .. s '
+ Annual repairs to the ;emporary Bmldmgs in the I‘ort of) 176 l10l11
Malligaum.... . ....s
Altermv the Centre Guard- -room to the Dhoolia Jail....... | 1 376 | 7| 8
(‘onstructmfr Urinavies to the Jail at Dhoolia....... . e 549 | U O
Constructinfr a Bungalow for the W. Bheel Agent Nun-~} 1,078 12l 5
doorbar. - - - e e ’ =
Building six Wells, Agra road, between Scindwa and 1 827 | ol 5
Ackber poor.. e e eeeen veen § = '
Constructing three trave“ers Bunnalo“ 8, Agra road, in } 867 Lol 8
Nimar..
Planting Trees between Malligaum and Ct landom Ghaut. . 99 10| O]
Constxuctmg three Wells, Agra road, in the vicinity of 3 180 | gl
the Scindwa Ghaut. ... iriee s § ~
. Annual and special repairs to travellers’ Bungalows....... 436 12 2
Constructing a Church at Malligaum.. e cevee | 2,778 | 8] 7
Constructing a Store-room and Work-shed (Civil J‘n— I} 405
e 5 1 28
gineer’s) at Malligaum.... ceene )
Constructing a I‘erry Boat for crossing the Mmls over ] 631 |4l ¢
the Taptee River.... AP e §
Fards and Ghants....... vee ereenne 170 | 8110
Annaal repairs Military Depa,rtment . N 15 i
Emergent vepairs to the Military Lines at Dhoaha. veeneee| 1,140 | O] 2
Blue-washing the Military Detachment 1Iospital at Dhoolia... 11 {0i0 13,114 | 7] 5
Grand Total, Rupees Fifty-four thousand, four hundred and ﬂmty-mne, : 54,439 [11] 2




47 )
Abstract of the amount Expended during the official year 1846 | 47.

Rs. a. p
Works connected with the communications of the Provincee....... . 33,348 12 .11
Buildings....veee caeeens e e S T 1 § F S S
Bhundarras.. ceeaes veesiene cene 7,976 6 10

Grand Total as aboye Rs, ... 54,439 11 2

°

Stutement shewing the Expense of FEngincering and Superintendence .
with reference to actual outlay.

Expense of Rate por
NaMes opr OFFICERS, &c. Establishment[ Expendituro| cent.

Rs.
1st Lieutenant P, L Hart, Civil Engineer ml 8.351
b

Khandeish...... ........
2nd Lieutenant M. Kennedy, Assistant Cw:l
Engincer (appointed on Specml duty at Asscer- 3,402
ghur, left 31st December 1846)..  ...... S )
2nd Lioutenant Jones, Assistant Civil Engincer, } 1.522
joined 13th January 1847.... ...... pes
2nd Licutenant Boddam, joined as Acting 3| ' 643
Assistant Civil Enginecr 9th Januvary 1847... §
Mr. Assistant Surveyor and Builder T. Pnco
in charge Assistant Civil Enginecor’s Offico 1.448
Dhoolia, from 1st May 1846 to 13th Janu- 4
ary 1847.. ...... oo
Four Assistant Surveyors and Buxldcxs, mclud ? 4218
ing Mr. Price.. . .4 ”
Detachment Sappors nnd Mmers, then- Batta ] 634
" and Working Pay.. caee § -
Office Establishmont from 1st Mny to dOth No- 1 4.681
vember 1846. . coee . P ¢ ?
.
Total Rs.... 24,899 84,430 Nearly 46 Rs.

: . Rs.
Expendityre during the official year 1846 | 47...... 54,439
Expense of Civil Engineer’s Establishment, mcludmg
all charges. . .................. 24,899
Rate per cen.=4533434 nearly 46 per cent.



“Rupees 20,000 in-
cvease of per cen-
tage over former
year.

Reason of in-

crease.

The necessity of
having sanctioned
works always in
hand to fall back
upon,

Average strength
ofKhandeish work-
ing partics.

Rupees 1,890,276

48

3. The Expenditure is less this year than that of the
former, by upwards of twenty thousand Rupees; the
per centage has consequently increased about fifteen
per cent. The want of sanctioned works' this year has
been much felt, and is the principal canse of increase in
the per centage; it has also tended, in conjunction with
considerable sickness experienced by those engaged on

“the Cunasse Bhundarra, to partially diserganize the:

working parties. Itis scarcely necessary to mention,
that the inhabitants of Khandeish, generally speaking,
are somewhat averse to labour, and that almost the
whole of the works in the Province are executed by the
lower casts of Hindoos from the Deccan. To, sustain
the efficiency of the working parties, composed of these
people, it is necessary to give them constant employ-
ment, to have sanctioned works in advance of those that
may be in progress, to fall back upon when the others
are completed. The average str enoth of the work-
people is about fourteen hundred ; it has fallen to about
nine hundred, from the causes above-mentioned.

4. The amount of Estimates submitted to the Super-
intending Engineer S. P. for Works connected with the
Province, is Rupees one Lac, eighty-nine thousand, two
hundred and seventy-six.

Constructing a House for the reception of Rs.

Saw Gins at Dhurungaum, . . . . 1,834
Special repairs to the Collector’s Bungalow

at Dhoolia . . . 240
Emergent repairs to the Mlhtal y Lmes

Dhoolla. e e e . e 1,272
Repairing the Datoortee Bhund'ma . 8,811
Supplimentary estimate Work-shed and Store-

TOOM. oo oo 4o oo sa  as .o 405
Ditto Dunnair Bhundarra. . . . . 52
Military Pendalls, Dhoolia:.... . . . 16,393
Blieel Lines various parts of Khandeish. . 15,052

» e S

Carried forward Rs.... 44,050
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Brougin‘t over Rs....
Cotton Press Housc-at Dhurrungaum.
Chowdana Bhundarra.
Kundana Bhundarra.
Much Mull Bhundarra. v e
Solitary Cells, two Native Rwlments .
Supplimentary Estimate Sultana Kutchcuy
Bungalow W. Bheel Agent, Nundoorbar.
Recoxd-loom, Chaleesoaum . ..
Remedying insecurity of Cells, Dhool!a. J all
Erecting weather frames Dhoolia Jail.
Bridging and draining the Nimar Line, that
, portion of the Agra road between Scindwa
and the Nerbudda. ce oo
Supplimentary Estimate alterations to Centre
Guard-room of the Dhoolia Jail. .
Ditto travellers’ Bungalow at (in Nimar)
Koorvunpoora. . .. .
Defences of Pimpulnair Kutcheu y..
Agra Road Kanoolee Nulla Bridge.
Annual repairs Territorial Dep'utment. .

.o

Ditto...... Judicial.... ditto..
Ditto...... General... . . dilto. . ..
Ditto made Roads and Budgeb .. ..
Ditto...... Military Department.. ..
Annual and Special repairs Judicial Depart- 3
ment. . . P |

Malkurries Kutcherries
Supplimentary Estimate Cunassee Bhundarra
Wall to surround Work-sheds, &c. DhooliaJail
Dhabarree Patna Bhundarra. .
Mandul. ... .ditto..:...

New Court House Dhoolia Jail. .
Doosana Bhundarra......
Alterations Malligaum Kutcherry.........

e .o

11,059
2,463
1,502
1,190
4,192
2,326

568
2,000
903
4,335
654

46,465
273

746
13,845
4,710
686
666
618
13,910
44
511
155
4,313
5,152
4,505
3,748
2,628
1,804
19,332
184

Total. ... 1, 89,276

T ———— vy



Summary of work
performed.

Original duties
of the Civil Engin-
eel’s Department
in Khendeish.

To what extent
carried out?

Proportion of
time occupied in
1st—Buildings,
2d—Bhundarras,
3d—Roads &c.

50

Abstract of the above Description of Work executed.

Estimates prepared. .... ceeane o2
Plans prepared ...... ceritene 37
Number of miles travelled by the ‘Civil En-
" gineer as per written Journal... . e 1549

& The Civil Engineer’s Department was, 1 have
generally understood, formed more particularly for the
repairs of the numerous ‘valuable works of Irrigation
in the Western Districts of the Province. The following
‘Statement will shew.to what extent the expenditure has
amounted on the different heads of,—1st, Works connect-
ed with the communications of the Province ;—2nd,
Buildings ;—and 3rd, Bhundarras, since its formation in
1836 | 37 to theclose of the present year 1846 | 47,
and whether the original intentions of Government have

‘been carried out or net.

XVorks connected .

with the mu- -

YEAR. n; ¢ t:ti on Sc%’? t}tlc Bhundarras. | Buildings.
Province,
. Rs. Rs., Rs.
From 1836 |37 b 20 0% .

to 1842 | 1843 § 1,20,070 68,361 18,608
1843 | 1844 : 32,530 6,302 6,958
1844 | 1845 35,092 14,720 11,159
1845 | 1846 47,353 17,319 13,274
1846 | 1847 33,348 - 7,976 | . 13,114
Total 11 years.... 2,717,393 1,14,687 63,113

Taking, then, Buildings at.............. 10

Bhundarras will be...... e eeee.. 181

Works of communication...... veee. 439
and supposing nine hours daily. to be devoted,

H. M.
Buildings will engage...... ceee 115
Bhundarras.s.... cei’ cees 2 153
Works of communication, , ceve .0 5291
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6. The Superintendence..and attention of the De-
partment, as a general rule, has been and must be direct-
ed where the greatest expenditure is; and it is on this
general suppesition, the foregoing calculation has been
based. There can be no doubt of the value of the Irri-
gation Works: and if this Department was 01i0i1ially
formed principally for the purpose of. their repairs, e
by increasing or sustaining the Irrigation, and only
2 u. 15 M.) one quarter of its time devoted to them,
it is very clear its use has been somewhat subverted.

7. In several of Captain Scott’s (late Civil Engineer)
communications, the employment of his time on such
miscellanesus Works, to the detriment of the Revenue
Works, formed a subject of regret. 1 beg to express
mine on the same account. The value and importance
of these Works, I am most fully impressed with, and
also with the necessity of some division of labour with
regard to them.

8. Of all the miscellaneous Works in Khandeish
which engages an unusual portion of time, is the Dhoolia
Jail.  There appears to me to be no termination te the
alterations, additions, and repeated calls for fresh works.
- Independent of annual repairs, these have amounted,
between' the years 1844 | 45, 1846 | 47, to the large
sum of Rupees twelve thousand seven hundred and
en\(ty -four, viz. ¢

Rs. a.

New Drains, Dhoolia Jail. ... .o 9 0 é’
Work-shed, Dhoolia Jail.... .. 2040 0 O
Hospital over Guard-room, Dhoolia

Jail.. ceee.. 1,888 7 1
Stair and Court House Privy, Dhoolia

Jail...... .ew 258714 0

12 Solitary Cells, Dhoolia Jail...... 5,087 0 0

Carried forward Rs.... 9,353 & 1

Asageneral rule,
most time and at-
tention will be re-
quired in those
branches of the
work where the
greatest expendi-
ture is.

Of the works
of Irrigationform-

ed; the principal
cause of the forma-
tion ofthe Depart-
ment; and only
one-fourth - of its
time is engaged
on them: its use
hasbeen somewhat
subverted.

Employmeut of
the late Civil En-
gineer’s time on
miscellaneous
work to the detri-
ment of Revenue
Works &c: some
division of labour
necessary..

The Dhoolia Jail
requiring much
time.

Large amount ex-
pended in altera-
tions to this build-
ing, Rs.12,704.



Rupees 13,550.

Nothing further
should be done to
the Dhoolia Jail
beyond the neces-
sary periodical re~
pairs,
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Brought over Rs.... 9353 5 1
Emergent Repairs temporary Build-
ings Fort of Malligaum (Prisoners
removed out of Dhoolia Jail) .... .. 351 14 5
Constructing Ventilators,Dhoolia Jail. 957 0 6
Annual Repairs temporary Buildings '
Malligaum Fort, (Prisoners re-

malned there)... ....... 176 10 11
Altering centre Guard -room, Dh()oln.

Jail....... T eeene o eeeens 1,376 7 8
Constructing Urinaries, Dhoolia Jail 549 0 0

Total Rupees.,.. 12,764 6 7
And with the periodical repairs, the amount will be thir-
teen thousand five hundred®and fifty Rupees, annas thir-
teen, and pie one, viz.

Annual Repairs 1844 [ 45..330 14 1

Ditto 1845 | 46.. 63 8 5
Ditto 1846 | 47. 392 0 0 -

.78 6 6
Expense of alteration as detailed above.. 12,764 6 7

Total Rupees.... 13,5650 13 1

There are several fresh ealls for new works besides
the above. It appears to me, that the expenditure of
Rupees thirteen thousand five hundred and fifty
(13,550) in the course of three years on a finished build-
ing, is.a very large one; and as due attention has been
paid to all sanatory measures in many of these altera-
tions, I would most strongly recommend that nothing
further be done to this building nct actually and bond
fide absolutely necessary. I am free myself to confess,
that with the unfinished state of the principal line of
communication running through the Province, the Agra
Road, and the ruinous state of many of the works of I-
rigation, it will be a subject of deep regret to me to see
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one single Rupee more expended on this building, con-
taihing five or six hundred well-fed human beings, sup-
ported entirely by {he “State, ” and contributing nothing
whatever towards it than in the usual necessary periodi-
cal repairs. I scarcely ever enter this Jail without envy-
ing the amount of human power available, which Mmight
be made so, for the numerous useful works in this fine
Province,-and sincerely hope some means may shortly be
devised of cheaply working it, and really carrying out a
sentence of “Imprisonment with hard Yabour.”  Five
hundred of these prisoners properly worked on the
road, would make it a beautiful line in two or three
years.’ . ) o

9. T willnow proceed to make a few remarks on the

WORKS CONNECTED WITH THE COMMUNICATIONS
OF THE PROVINCE.
I. AGRA ROAD.

. M. F. Y.
Chandore Ghaut to Scindwa.... 116 ,6 214
Scindwa to the Nerbudda...... 37 0 162
To the Khull Ford of the Nerbudda 3 0 0
o 156 7 156

Chandore Ghaut to Malligaum.—156m. 7r. 156vs.

During the past official year, the Wakee Nulla Bridge,
commenced the former year, has been completed. It
consists of a semi-elliptical rubble masonry arch, of 30
feet span, and 8 feet rise, with two _side semi-circular
arches of 5 feet span each. The work throughout is
constructed of rubble masonry, on a pitehed foundation
of the same. A second bridge has been constructed
across a branch of the same large nulla, called the second
Wakee Bridge. Itiscomposed of two wooden trusses,
each 54 feet in length, firmly fixed in rubble mhsonry
abutments, the road being laid on the lower beams of the
trusses, It has a waterway of 46 feet in the clear, the

A pity the Pri-
soners cannot be
wade available for
the publie works
of the Province,
particularly  the
Agra line of road.

No. 1. Wakee
Nulla Bridge.

No 2. Wakee
Nulla Bridge.



Wulwarree Nul-
la Bridge.

- Kanolee Nulla
Bridge.
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road crossing the nulla some-
whatobliquely. The trusses

are composed of pieces of

teak, none exceeding 10 feel
m length, taken out of the
ruinous buildings in the Fort
of Malligaum. The subjom-
ed figure will give an idea
of one of the trusses, and 1

hope to be able to give a

moredetailed account of this
work in the Appendix an-
nexed to this Report.

Between Malligaum and
Dhoolia.

10. A rubble masonry
bridge has also been con-
structed over a bad nulla
(Wulwarree Nulla,) between
the Town of Malligaum and
the Village of Dherryghaum,
consisting of twosemi-ellipti- -
cal arches of 18 fect span,
and a rise of 1 foot each,
constructed on a pitched
rubble masonry bottom. An
oblique or skew bridge has
been commenced, to crossthe
Kanolee Nulla near Chick-
ulwall, of two semi-elliptical
arches, 24 feet span, and a
rise of 7 feet each, also on

. a pitched rubble masonry
. foundation. The arches have

been constructed and cen-
tering struck, and the work
about two-thirds finished.
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Between Dhoolia and Sirpoor.

11. The approach on the north hank of the Taptce Approach ofnortn
has been completed: The approach on the south side, of gl‘“‘l‘l"f the Taptee
a similar description, is very nearly finished. The section
‘below will give some idea of the section of this road car-
ried to the bed of the river through very high banks. I voneh of south
fear 1 shall not be able, with this Report, {0 give an ac- Il)tail\l'::l?fuw Taptee
count of this work; I will, however, endéivour to do so, '
and should I be able, it will be found in the Appendix

annexed.

lss

Beéu’ceﬂ Sl?_poor and SCl)ll{lLd
12. Nothing has been done to this portion, beyond
the usual periodical repairs.

Between Scindwa and the Nerbudda.
13. This portion of the Agra road, called the Ximar  Nimat Line,
Line, has not been touched since it was cleared by Cap-
tain Otlley, a large balance remaining unexpended of
the original sanction. Plans and Estimates have been  pians and Esti-
sabmitted for bridging and draining the line, with a }’;f.“eﬁ,,d‘;‘i,t.”g““fig
viewing of appropriating such, as far as 1t will go, to 50 Nimar Linc.

useful an end



General state of
the Agra road.
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General State. .

M. As regavds the general state of this highly im-
portant line, extending from the Chandere Ghaut to
the Nerbudda, 156 M. 7 r. and 156 vs. from thiy
ghaut, Soangeer may be pronounced a good moorum
road. From Soangeer to the Nerbudda, as a whole,
may be considered as very little better than a cleared
track, of course varying in quality. There are no im-
pediments in any part of the line to fair weather traffic;
the slopes of all the ghauts are good, and the banks of
the nullas cutdown. I am now engaged in gradually
overcoming the smaller impediments, such as construct-
ing nullas and bridges of a small description where most
required, in regular succession, and generally improv-
ing the road level; this once effected, the road can be

. made either moorum or metalled, as may be required.

Hawere and Dhu-,
rupgaum road.

»
Bridges and drains
required to this
line,

Jovegah and Nus-
seerabad road.

Bridges and drains
very much requir-
ed to this line.

Have beenn un-
der reference 8
year aud .a balf,

) II. Rawere and Dhurungaum Road.—54 Miles.

15. This is a fair weather road, passing mostly over
black soil : it crosses the Taptee and Geerna, both large,
rivers, with very high banks. During the fair weather,
the road is as good as could be desired for fair weather
traffic, and all that it at present requires are a few
bridges and drains. .

I11. Joregal and Nusseerabad Road.—63 Miles.

16. This is also a fair weather road, and running
somewhat parallel to the Boree and Geerna rivers, cross-
es it a measure the drainage of the Country.. #Without
bridges and drains, it is in many parts quite useless; -
long detours have to be made to avoid the numerous
nullas. Plans and Estimates, prepared by Captain Ottley,
were submitted by me, and a reference was made on
the subject of sanctioning them ubout a year und a half
ago.
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IV.  Malligawm and Surat Road.

17.  This line of road never appears to have received  Malligaum and
any regular repairs by this Department, as a line of road. Suratroad.
Captain Scott repaired one or two small Ghauts on it.

It was made by the Pioneer Corps upwards of twenty  No repairs exe-

cuted by this De-
years ago. The slopes of the ghauts are all bad, and paementto it.
-the l'uwest ghaut on the lme, the Koond'ubhanee,

Greatest impe-
between Dhywell and Beesurwarree, is. In SOmME diment on the line
parts 1in 5. A detailed report on this line, and some ° l;‘;“;‘:l‘i“b;{;;

'3
others, to Surat, was made by me in July 1846. The 1in5.
sickness of the Surveyor employed on the survey of
the K daibh ! hicl Ned hi Reason of delay
te Koondaibharree ghaut, which compelle 1M 10 in the survey of
proceed to the coast on medical certificate, has much this ghaut.
delayed this project, which, however, I hope will be
shortly ready. A new line down this ghaut is very
much required.

V. Observations on the principal Lines of Communzca-
tion in Khandeish.

18. A sketch. Map of the present lines of road  yines of com-
in Khandeish, and those most required, accompanieg muvication in
- . . it Khandiesh gene-

this Report. The principal expenditure on these works rally.

has been onthe Agra Road. I think the junction of

the Rawere and Dhurungaum Road with Dhoolia would

be very beneficial, and complete the communication with

the Eastern Districts. From Dhoolia the road might

be taken with much benefit by Keir, Neir, and Sawkay,

to Goreda, and there cutinto the Malligaum and Surat L
. . = . ' Communication

Road, a few miles from Dhywell. The Koondaibharree bvetween the coast

Ghaut being at the same time put in an efficient state, \’;r‘"igml::mem Dis-

would renderthe communication between the EasternDis-

tricts of the Province and the coast complete. The Koon-

daibharree Ghaut Road hasbeen surveyed, and the plan

and estinate will be shortly submitted ; it should be con-

structed in a permanent manner—the otlier lines might .

merely be cleared. With respect to the roads in the Won o et

Western Districts, many of thebarrees or” passes are  The Barrees or

s . asses in very-bad
scarcely traversable for carts. The direct road from the P rder. ory et



Barrees requir-
ing to be put in
efficiont order.

‘Road between
Dhywelland Nun-
-<doorbar very bad.
Do. between San-
kay and Zeytana.

Sail Barree very
‘bad.

Roads over these
hills require to
be constructed in
-4 permanent man-
ner.

100 Rupees al-
Jowance quite in~
adequate.

o8

richest parts of these districts is by the Kunchunbarree
Ghaut to Nassick. This ghaut was put in repair by
Captain Scott, and the following barrees intercepting the
various lines of communication between thevalleys of the
Geerna-Arrum and tributaries, Moosin Panjur Kace and
Borai Rivers, require to be put in an efficient state to’
complete the lines. A good cart road running North
and South through the Western Districts, including the
easy passages of all these barrees in its line, would be
of great utility. The road at present between Dhywell
and Nundoorbar is particularly painful, while the one
between Sankay and Zeytana, by the Gutburee, is ter-
rible.

1. Between Baze and Suttana—Hutroa Barree.

2. Between Suttana and Zeykheira—Doll Barree.
3. Between Zeykheira and Pimpulnair—Sail Barree.
4. Between Sankay and Zeytana—Gut Barree.

There is also another one between Zeykheira and
Pimpulnair, which I am not acquainted with,—the Pes-
sol Barree, repaired by Captain Scott. The above, I
think, are the ones which first require attention. The
first is in very good order, but the others, particularly

“the Sail Barree, one of the most used, is particularly bad.

19. Theroads over these passes generally follow the
water-courses over sheet rock and up steep rocky banks,
and require to be constructed in the most permanent
way, and great attention paid to the drainage. The
allowance of 100 Rupees for each ghaut and ford is
totally inadequate for works of such magnitude., If
merely cleared, in the worst places, of detached stones
and baildars, the next season afler heavy rain finds the
work in as bad a state as before. The lines over these
hills require to be most judiciously chosen; and as
detailed Plans and Surveys would be required, and such
documents occupy much time, putting these works in
an efficient state must he a work of time. My at-
tention, however, should leisure permit, shall be directed
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to the Sail Barree, the worst and most used, over which
a new line would be required.

VI. Bhundarras.

20. A separate Report on these works accompanies
this, agreeably to the 11th para. of Mr. Pringle’s Letter,
No. 1817 of 1847, to the Revenue Commissioner, béar-
ing his endorsement, No. 801 of 1847.

VII. Buildings.

21. With respect to the works cunstructed under
this head, nothing worthy of remark has been executed.
However, while on the subject of Buildings, I beg to
submit a few remarks on the subject of day-labour,
particularly relating to artificers, such as Goundies, Car-
penters, Stone-cutters, and others. Task-work, to a
certain extent, is in use amongst the common labourers,
The system of paying artificers by the day, instead of
the work performed, abounds with defects, encouraging
uncompromising idleness on the part of the artificers,
and with fraud to the employer. Itis productive of
much evil, placing the Engineer completely at the mercy
of his work-people, and reducing his estimated amount
of labour to a nullity. In all countries, and amongst
the Natives themselves, a system of day-labout is never
followed, and all are paid by-some local standard measure-
ment; and where measurement cannot be apphed in
very few instances, by job work. There can be no doubt,
to a hard working man, pay by work and net by day is
as great a benefit as to his employers. In this Province
especially, where living is generally so cheap,—one day’s
work keeping a man for four, the evil is particularly
felt—continual employment is no object; and during a
month, I have scarcely ever found either an artificer or
common labourer work twenty days‘out: on Sundays
there is, of course, no work done, and they are not
counted.

. Bhundarras.

Buildings.

Remarks on dav-
labour,



. The introduc-
tion of a system of
payment for work
performed instead
of per day quite
impossible to the
Engineer.

Assistance of Go-
vernment requir-

Under the pre-
sent system of day-
labour, impossible
to obtain a proper
portion of work
from the artifi-
cers.
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22. To introduce a system of payment to artificers
for measured works, would be quite impossible to the
Engineer Officer with common labourers. As1 before
mentioned, task-work, to a certain extent, is in force;
but to the former, the incitement to irresponsible idleness
is too great: if done at all, the assistance of Govern-
ment would be required; to whatextent it might be con-
sidered expedient to give such assistance, if at all, I can-
not say, butvery probably it might be left still to com-
petition, which generally (as far as my experience goes)
resolves itself into combination. I merely introduce the
subject, as the Engineer whose duty it is to exact a
proper degree of work from all work-people in Govern-
ment employ under him, and I see no other system but
of payment for work performed. 1If a certain number of
artificers are employed who are idle half the day, Go-
vernment is swindled half the amount: supposing their
pay to be cut, they leave the work. I must confess my-
self, under the present system of day-labour, it is most
difficult, I may add almost impossible, to obtain a proper
degree of work. There is, of course, but one remedy at
present, which is the contract system: however, in this
Province such a system -does not obtain, and no one
comes forward. On one or two occasions, common Ban-
ians have taken contracts for repairs, and of course,
such people being perfectly unacquainted with such work,
the result has always been most unsatisfactory. Even
supposing high rates at first to prevail for nieasured
work, the benefits resulting would - be incalculable; at
any rate, you would know exactly what you would get
for your money, which at present you are perfectly
ignorant of.

VIII. Establishments.

23, The following alterations have taken place inthe
Department since last Report.

On Lieutenant Hill, Assistant Civil Engineer, leaving
in February 1846, Mr. Price, Assistant Surveyor and
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Builder, took charge of his duties, which he performed
very sausfactorlly to the 13th January 1847, when
Second Lieut. Jonesbemgapppomted relieved Mr. Price.
Lieut. Kennedy, Assistant Civil Engineer; was detached

to Asseerghur on special duty, Ist January 1847, and

Lieut. Boddam joined as Acting Assistant Civil Engin-
eer, 9th January 1847. Such changes are, of course, very
detrimental. The two young oflicers lately joined—
Lieuts. Jones and Boddam,—having been out only a few
months in the country when they were appointed, could
have had no experience whatever, having to learn their
duty before they could be of any material service. I
. have every reason to be pleased with their efforts.

Native Surveyors.

24. During the last season, I have had everyreasonto
be pleased with these subordinates, particularly Luximon
Ramchunder, No. 71, who was entrusted with the exe-
cution of a very difficult and important work—the
Cunassee Bhundarra, which he did much to my satisfac-
tion. Since Mr. Thomas Price, No. 46, joined my
'Office from being in charge of Lieut. Hill's duties, I can-
not say he has exhlblted his usual zeal and industry.
Narrayen Witul, No. 45, having caughta bad fever
in the Survey of the Koondaibharree Ghaut, was obliged
to proceed to the Coast for his health on medical cer-
tificate; I was therefore deprived of his services during
some of the most important months of the working
season.

1 have the honor to be,
Sir,
Your most obedient servant,

(Signed) R. HART, Lieut.
.. Civil Engineer,
Malligaum, Civil Engineer's
Office, 17th August 1847.

Native Surveyors,






APPENDIX
ANNUAL REPORT

IN THE

(R}

GENERAL DEPARTMENT,

FOR THE YEAR 1846 | 47.

TOOLS.

Mosr of the tools generally procurable from the Ar-
senal at the Presidency or out-stations, being particularly
unfit for large Works in which there are deep cuttings
through Moorum or Rock, and other descriptions of
heavy work, I have annexed a rough sketch of nine dif-
ferent sorts of the most useful tools, with a short de-
scription of each attached.

Musters have been made up, which I shall be happy
to submit, should the subject be deemed of'sufficient im-
portance, ‘

ThePick-axes usually supplied invariably break at the
eye, when the other parts of the téol arein excellent
order. I think, were the Kodallee No. 4 more generally
substituted for this tool, with a.strong circular eye for
the handle, it would be attended with much advantage
to the laborer and his work, and also be found in point
of breakages and repairs much more economical.

Numbers 1, 2, 3, and 7, are particularly useful tools.

The common Phaora is No. 6. I think those issued
generally too heavy. I have seen but two sorts—the
large and small ; the former is far too heavy a tool alto-
gether, and the latter is too heavy and long in the blade
for its size. A strong eye and shank is required, with o
somewhat light, broad, and shallow blade riveted on,

-~

Tools gencrally
procurable {rom
the Arsenal not
well adapted to
heavy warks.

Musters havé been
made up by the
Civil Engineer.

Something very
defective in the
Pick-axes.

Better substitute
for the Pick-axe
generally the Koo~
dalee,

Phaoras issued
too heavy.
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NAMES,

DESCRIPTION.

0

e

S00tkeo. oo rirerase

Do.or Gun.....v..
]

Soomb2..csescerens

.

Kodalee s.vvrevernan

Felling axe or Koorar.

Phaora..coeseoaie.s

Small Sootkee, v, ..

Hammer...oocre,0n.

Hand Hatchetor Phur-

v

This is a large heavy description of Sledge Hammer, with a
steel Tongue (Butt) for squaring large stones in the Quarry,
and reducing them to a tolerably square form for the stone-

cutter. Its weight is 1bs.17%.

A description of Sledge Hammer of an oblong form for break-
ing stones in the Quarry; particulurly useful in detaching
pavements loosencd by blasts, very useful in cuttings in rock,

in excavating wells, &¢. Its weight is Ibs.19}.

A thick round heavy species of Kodalee ; very useful in exca-
vating in rock and hard moorum, loosening stone eracked

by blasts, &e. Itsweight is 1bs.124,

The common native Pick-axe,~a very useful tool in excava-
tions of all sorts’; a much strongerand more economical tool

than the Pick-axe—not so liable to break,
is 1bs.7.

Its weight

Narrower and thicker than the English one—more adapted to
the strength of a Native. The eye, in which the handle is
fixed in, is round, very easy-to re-handle; the English
one is very difficult to re-handle, and is too heavy for this
country. The eye being triangular, isa great objection un-

less a carpenter is at hand. Its weight is lbg, 6.

This is the common_Phaora; broadér in the blads, shallower,

and not so heavy as those usually supplied.

is 108,74

Its weight
.

This is a small Sootkes (See No. 1), or Goundies Hammer,

with the steel Butt for dressing stones: in all rubble masonry
work this is a most useful tool, and one much required.

Its weight is 1bs.3%.

A Hand-hammer for breaking metal for roads. Its weight

is 1bs.24.

A small Hatchet for clearing low
Its weight is 1bs.3.

Jungles; a very usefal tool.

———



No. 1. Sootkee, or Sledge Hammer. e cosonsencesosnss
No. 2. Ditto...orGun..c.. doceecvrevee tvverren vasa
No. 8. Soomba, or another description of Hammer......:.
‘No. 4. Kodalee, or Native Pick=aXe€.scescirersressassen
No. 5. Koorar, or Felling=ax6.ceueceseses cienrnsennsn
No. 6. Phaora, or Native Hoees..eeeernnnsoneiansess
No. 7. Small Sootkee, or Goundees HAMINEr . .o v e vvreen
No. 8. Hammer........ B LR LR R
No. 9. HandHatchct......--.u......-......---o-n-

WEIGHT.

174 1bs.
19}
12}

7 '

6

%

3%

2%
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_ BRIDGE=.

»

In the hope that detailed Plans and cost of this useful
description of Works, Road Bridges, actually executed,
may prove generally useful, I. beg to transmit, with the
Annual Report in the General Department for 1846 | 47,
the following Plans of Bridges executed on the Agra
Road, with a short description of each.

Plan No. 19,1847 | 48. Details of the Trussed Wooden
Bridge constructed across the Wakee Nulla, No. 2, S.
of Malligaum. .

Plan No. 20, 1847 | 48. Details of the Rubble Mason-

ry Bridge constructed across the Wakee Nulla, No. 1,
S. of Malligaum.

Plan No. 21, 1847 | 48. Details of the Rubble Mason-
ry Bridge constructed across the Moongsa Nulla,S.
of Malligaum. , ,

Plan No. 22, 1847 | 48. Details of the Rubble Mason- -
ry Bridge constructed across the Wulwarree Nulla, N.
of Malligaum.

Plan No. 23, 1847 | 48. Details of the Rubble Mason-
ry Bridge constructed across the Choukey Nulla, N.

of Malligaum.

Plan No. 24, 1847 | 48. Details.of a small Viaduct
erected near Sirpoor, N. of Malligaum.
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Pran No. 19 or 1847 | 48.

DESCRIPTION 'OF THE TRUQSED BRIDGE ACROSS
WAKEE NULLA, No. 2.

This Bridge is composed of two vertical trussed fram‘;:s,
formed of pieces of teak, none exceeding 10 feet in
length.

The general scantling of the principal timbers is
10" x 4”. These frames rest 4’ on each end of the
abutments of the bridge, and are supported at the ends

by a wooden corbal and shut, projecting 2’ beyond the

face of the abutment, leaving a clear waterway of 46
feet. The timbers of which these frames are composed,
were carefully fitted together at the workshop, taken
to pieces and carted to the spot a few paces from where
the bridge was building, again, fitted together about
sixty paces from the Nulla across which a good scaffold-
ing had previously been erected, and there brought into
close contact, and securely bolted and stopped together:
The truss being completed, was lifted by one hundred
Bigarries, carried to the scaffolding, and laid on its
side, from which it was raised to a vertical position in its
proper place. The same process was pursued with the
other trussed frame. No bolt. was driven or fixed after
it had been placed in its position, nor even on the scaf-
folding before raising it to the vertical position.

The roadway joists or floor timbers were placed as
nearly at right angles as possible to the sides of the
trusses; the road crossing the Nulla obliquely at each
end, they partly rest on the abutment and parily on the
stringer. These joists were unly slightly knotched down
in some places, and laid without any fastening on the
upper side of the string pieces. They afe teak logsin
the rough, about 14" long x 71" x 87, laid at about 2
feet apart.

Wakee Nulla

~ Bridge No. 2.

Composed of ver-
tical trussed frames

Trussed frames
completed.

How placed ia
position.

Roadway joists.
.

Not fastened to
shiingers.



Wooden archies.

Radiating posts.

Railing.

Vertical posts,

Joints of fram-

ing broken.

Bolting blocks.

Stiffening the
framing.
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This trussed frame is composed of a pair of string
pieces, with a pair of wooden arches (rod 70), each arch
heing composed of five pieces of teak 107 x 4”. The
ends of the arches are knotched down to the ends of
the stringer, and fastened there by two iron straps at each
end, and one screw-bolt to each framing between the
two straps. These straps embrace the ends of hoth
stringers, there being a screw-bolt, as befove remarked,
to each framing.

To each truss, composed of a pair of framings, there
are eleven radiating posts passing between the two fram-
ings, and each bolted through the stungers and arches
by eight screw-bolts, four throudh the.str mgers, and four
through the arches. The posts are single, and the string-
ers and arches of the framings are fastened in pairs
upon their sides by the screw-bolts, as before mentioned.
These posts project four. inches below the under side of
the stringers. .

The radiating posts are carried up-to a level with the
top of the arches, and firmly kept in their places by hori-
zontal pieces in pairs bolted through the heads of the
posts. Desides the eleven radiating posts, there are ten
other vertical ones, one at each end of the frmhing in the
masonry.

The pieces of teak being only 10 feet in length, scarf-
ing was necessary, which was effected by bringing the
squared end of the timbers together, dand bolting iron
bars along their sides, a block of wood, the thickness of
the radiating posts, being inserted at the places of scarf-
ing. By transposing the position of the timbers of one
of the framings, no two joints come in the same place—
both those of the string picces and arches are broken.
There is not a mortise or tenon in the trussed framing.
Bolting-blocks were also inserted between the ends of
the stringers forming solid masses to bolt through.

To stiffen the trussed framing when the string pieces,
arches, and radiating posts were all holted together,
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short transverse blocke of wood, of a triangular shape,
were let intothe npper side of the stringers, extending
over both to the depth of about half an inch; on the
sides of these blocks, small struts, each 3" x 3%, were
fittéd on (no tenon), the upper ends of these struts being
let into the radiating posts near the lower edge of the
arches. A similar block, of 2 more oblong shape, was
also fitted on to the upper sides of the arches extending
oves the pair of framings, and a corresponding one on
the lower side of the string-pieces through these three.
Round iron 13" suspending bolts were passed and screw-
ed up on the lower end by a nut and washer to the low-
ermost block. The whole framing is much stiffened and
strengthened by these suspending bolts and struts, at an,
expense of a comparatively small quantity of materials.
In 54 feet, the string pieces were cambered 6.

The truss frames are separated by a distance of 12 feet.
The flooring of the bridge is composed of round teak
rafters (goals) about 3” dnmeter each, placed close to one
another, and well nailed down to the flooring beams or
roadway joists. There is also a side plank, to retain the
road material, nailed on the inside of each truss to the
radiating posts.

The timber used in this bridge is teak throughout,
vescued from rotting in the ruinous native buildings in
the Fort of Malllo'aum. The roadway joists were fur-
nished from the Woxk—yard The flooring was also pro-
cured from the Fort, and appears to have been used for
flat roofs of the native buildings. The wood is very
brittle from its great age, supposed to be about one hun-
dred years old, or I should have reduced the scantling-
from 10” x 4” to 10" x 2}" or 3".

.
The general construction of this work s as follows: viz.
Foundation—Filled in of uncoursed rubble masonry.

No pitched foundation.
Abutments—Sides and ends of coursed rubb]emasonry.

How?

Distance between
truss {rame.

Flooring.

Side planks.

Timber.

Scautlmg of tim=-
ber
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Parapet wall—Of coursed rubble masonry coped with
single stones laid transversely across the wall. Third sort

Luttmo
Embankment-—Of stiff clay and moorum with sand.

The embankment on the S. approach is about 530 feet

Embankment.
long, filled in to an average height of 64 feet: that in
the N. approach is 500 feet long, filled in to an average
height of 6} feet.

Cost. The total cost of this work, including embanking, ‘was
Rupees four thousand one hundred and twenty ; and the
cost of the different portions of the work may be roughly
taken as follows, viz. ,

Total expense of trusses and road- Rs. a. p.
way, including Carpenters’ work, nalls,

. iron, &ec. &e....... Ceeeee cerneetaan 750 3 7

Cost of different 15,959 cubic feet of rubble masonry,

portlons. including every thing at 12 Rs. per
100 cublc feet..... Ceereene teeeann . 19151 3
1030 running feet
/ 61 ' of embankment —
\ 247715, at eight an-
13 nasper 100 cubic feet* '1 238 9 2
Sundnes, including scaftolding, excavat-
ing foundation, &c....... ....... .. 216 2 O
Total Rs..., 4,120 0 0
*Running ft. of abutment==80"—then 80 x 2=160 running ft.
']‘lvlen 160 x 19" x 4}1=12920c¢.f. 24 2405
Ve Lol l4n§=mad 2436 ‘|6* 2 65'13 X lisa
Iy B
15959 13 xﬁb—42 25 > 240
24 x 6 =156 0
All the wood-work received three coats of tar. The
Tarring. moorum at the sides of the road is 4” deep, and 2" of

good broken metal overit; and in the centre of the
road, 8” moorum, and 4% metal, *



No. 20 oF 18‘4‘7—48.

DescriprioNn ofF THE RuBBLE MasoNrRy BRIDGE
*
CONSTRUCTED ACROSS THE

WAKEE NULLA, No. 1.

This bridge consists of a semi-elliptical arch, of 30 feet
span, with a rise of 8 feet, and two side semi-circular
arches,.of 5 feet span each. The breadth of the roadway
between the parapets is 18 feet. The roadway is em-
banked on the N. side 250 feet in length, and on the S.
side 450 feet, at an average height of 54 or 6 feet. Dry
rubble stone walls retain this embankment the whole of
the above distance. *

The foundation of this bridge, composed of uncoursed
rubble masonry, is carried down 2 feet to hard moorum
and rock. The arch is of hammer-dressed rubble ma-
sonry throughout, and the other portions of the work are
of coursed rubble masonry. The parapet wall is 33 feet
high, and the length of parapet, from end to end, 71 feet:
the top is coped with choonam plaster. The waterway
of the large arch was afterwards paved with rubble stone
and choonam, the original foundation being carried under
the side arches.

The details of this bridge are most clearly shewn on
the Plan accompanying.

Total cost, including the approaches, was Rupees
three thousand seven hundred and forty-four, annas five,
and pies six.

Wakes Nulla

No. 1.

Rs. 3,744 5 6.



Moongsa Nulla.

Rs. 1,232 13 10

Rs. 1,300 0 0

~}
[

No. 21 or 1847-48.

DEescripTiON OF THE RUBBLE Muasoxry BriDpGE
CONSTRUCTED OVER THE

MOONGSA NULLA.

This bridge has two segmental arches of 15 feet span
each, and rise five feet. Throughout, the construction is
of rubble masonry, with a coping of choonan plaster to
the parapet wall. The waterways are roughly” paved
with dry rubble.

This bridge was constructed about the middle of an
émbanked portion of the Agra Road, near Moongsa.
The walls shewn in the Plan adjoining the wings, were
found necessary, to preserve a closer connection with the
raised portion of the road. The approaches were filled
in, about 60 in length at each end of the bridge, to an
average depth of 5} or 6 feet.

The whole drainage of this part of the country finds
its vent through this bridge. In the heavy falls of rain
at the commencement of the monsoon, the embankment
has hitherto becn always injured more or less ; this bridge
is, therefore, not a sufficient outlet for the water, and
two or three large drains through the embankment, with
a low wall on the exposed side, are required to give a
more free outlet to the water, and to protect the foot
of it. y .

The actual cost of this work was Rupees one thousand
two hundred and thirty-two, annas thirteen, and pies ten,
and the estimated amount Rupees thirteen hundred.



No. 22 or 1847-48.

DxscrirTioN oF Tar RunsLe NAsoNrY BRIDGE

CONSTRUCTED ACROSS THE
WULWARREE NULLA.

This bridge is composed of two semi-elliptical arches, Wulwarree Nulla,

of 13 feet span each, and 6 feet rise. The breadth of
the roadway between the parapets is 18 feet, and length
of the parapet, from end to end, 60 feet. The roadway
is 22 feet broad, and embanked on the N. side of the
‘bridge 420 feet in length, and on the 8. side 530 feet,
and an average height of 53 feet. There is no dry stone
retaining wall. On the up-stream side are two dwarf
walls, about 6 feet high, to protect the junction of the
embankment with the bridge in heavy floods.

This work throughout is constructed on a pitched
foundation of uncoursed rubble masonry to a depth of 4
feet. The remaining portions of the work are of coursed
rubble masonry arches, of hammer-dressed rubble ma-
sonry., ., The parapet wall is coped with cut stone, 3rd

sort.
L ]

The cost of this work was Rupees three thousand and Rs. 5,004 10 8
four, annas ten, and pies eight, including the approaches.



Chowkey Nulla.

Rs. 1,142 4 3

Rs. 1,959 0 0
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" No. 23 or 1847-48.

DEescripTiON OF THE RusBLE Masonry Bripce
ACROSS THE

CHOWKEY NULLA.

This bridge has two semi-elliptical arches, of fifteen
feet span each, and 6 feet rise. The breadth between the
parapets is 18 feet, and length of parapet, from end to
end, about 50 feet. The superstructure rests on a pitch-
ed rubble masonry foundation, with inverted arches
extending from the abutments to the pier. The ap-
proaches are scarcely of any length, the banks of the
nulla being rather steep. The foundation is of uncoursed
rubble masonry, arches of hammer-dressed and other
portions of coursed rubble masonry. The parapet is
coped with choonam plaster.

The cost of this bridge was Rupees one thousand one
hundred and forty-two, annas four, and pies three, and
the estimated amount Rupees one thousand nine hundred
and fifty-nine. The pincipal cause of this great differ-
ence was a quantity of rubble stone on the spot, which
appeared to have belonged to a former structure: the
approaches also being well raised, but little filling in was -
required.
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No. 24 or 1847—48.

DEescrIpTION OF A sMALL VIADUCT CONSTRUCTED

NEAR
SIRPOOR. *

This little viaduct is constructed over a deep gullee,
crossing the Agra Road near Sirpoor, along which a
road runs to an adjacent village. It consists of one
segmental arch, 14 feet span, having a rise of four feet,
It is 14 feet between the parapets, Almost the whole of
this work is constructed of brick, excepting a small por-
tion of the filling in of the abutment and wing walls,
which is composed of a sort of coarse concrete, made by
mixing up large pebbles procured from a neighbouring
nulla with choonam. Stone is not procurable for miles
round.

The cost was Rupees five hundred and twenty-six,
annas eleven, and pies nine, the estimated amount being
six hundred and twenty-nine.

(Signed) P. L. HART, Lieut.
_C'im'l Engineer Khandeish.

- PO dtt=

Sirpoor viaduet.

Rs, 526 11 &

Rs. 620

00



No. 704 or 1847.

To,
THE COLLECTOR OF KHANDEISI,
DHOOLIA.
Sir,

1. I have the honor to submit my Annual Report
in the Territorial Department, for the .official year
1846 | 47.

2. The Works executed or in hand during the. past
year are as follows :—

Names or Works, Amount.

Rs. | a.lp.
Lenekheira Bhundarra......ceeeeese| 32911
Cunassee Ditto cvveeneeensense.17338] 4
Patoonde Ditto vevesvenscasees | 398] 7

Total amount expended....|7976

o O

(=)

10

Lenekheira Bhundarra.

Rs. 239 11 0 3. The amount expended on this work has gone to-
wards the improvement of the water-course which, run-
ning along the banks of the River for some distance, is
very liable to injury in the heavy ﬂoods during the

monsoon.
Cunassee Bhundarra.

Rs.7,338 4 g This amount nearly completed one of the largest works’
of the sort yet executed in Khandeish. It will pay Go-

vernment from ten to twelve per cent.
L
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Patoonde Bhundarra.

.The amount expended on this work was for some
slight repairs. No return may be expected from the
outlay, as from the usual want of water in the River and
the extent to which deposit has accumulated behind
the Bhundarra, no great benefit ¢an ever be expected
from this dam in its present state. ’

4. It will be seen from the foregoing, that the por-
tion of work executed in this Department is very small,
alone arising from a want of sanctioned works: and I
beg to call your particular attention to the 5th para. of
my Annual Report in the General Department which
shews, that under the supposition of the Engineer De-
partment in Khandeish having been oncmally formed
for the repairs of the Revenue work , taking the expen-
diture for the last eleven years from the formation of the
Department, the following proportion of expenditure on
the Public Works of the Province has existed. The
time and attention of the Department has of course been
relative to the expenditure.

Supposing building taken at .... 1
Bhundarra willbe «v.eveeeva.e 181
and works of communication .ce.. 4'39

5. During the period I haveheld the appointment of

Civil Engineer in Khandeish, T have been very dubious

of the actual advantages derived from the repairs of many
of these works. There can be no doubt of the old works
having paid themselves over and over again; but of se-
veral large expenditures for repairs and improvements,
although present revenue may have been sustained,
still the extra fvenue derived has been in some cases
rather unsatisfactory, and in such results I have been
inclined tolook for other causes than a want of attention
and exertion as relate to these works in the Engineer
Department. My predeceﬂsor, Captain Scott, recelved
high testimonials of his assiduity and exertion; and

Rs. 398 7

1
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the Hon’ble the Governor in Council was pleased to
state, that the quantity of work performed by me was
highly creditable.

6. With a wish of obtaining all the information in
my power relating to these works in connection with the
assessment, &c. of the irrigated land, I requested you
wonld do me the favor of sending me any Records for
perusal bearing on the subject; ta which you replied,
“you regretted you could not comply with my request.”
I then addressed you a letter containing fifieen or twenty
queries relative to the subjects on which I wished to
acquire information, to which I received no answer.
Your time and attention, I have no doubt, must have
been taken up with weightier matters connected with the
Collectorate. I trust, therefore, in perusing this Report,
you will make due allowances for any want of knowledge
likely to betray itself, as far as details go, if not gene-
rally of a subject on which I am about to offer a few
remarks.

7. It appears to any one who hag traversed the
Western Districts of the Province, that the culi "vation of
Sugar Cane is the all in all of the koonbee, in fact that it
is pushed to extremes. I suppose because it is cultivated
under favorable terms of assessment, apd is the com-
modity of the highest commercial value, that the cultiva-
tion of Sugar Cane in these districts has wonderfully in-
creased of late years; there can be no doubt the same
remarks may apply also to Rice: the steady fall of the
prices of both almost attest the fact, that both crops must
have been pushed to extremes. Formerly I believe the
crops, or the land according to the crop, were assessed,
and the rates on Sugar Cane more than %veraged thirty
Rupees (30Rs.) a beega: Rice yielded somewhere
about fifteen (15 Rs.), there being two or three rates.
The rates now are all equalized on the land, and no
matter how much water the crop consumes, whether
Sugar Cane, Rice, or Wheat and Kirkool, they all average
somewhere about eleven Rupees (11 Rs.) per beega.



79

8. The subject ‘of assessing the land instead of the
erop (the land according to the species of the crop), has
of course been determined, after long experience, by the
District Officers, who have brought “much knowledge to
bear on the subject ; however, it does not appear clear to
me, that such should obtain with : reference to this de-
scription of irrigation: as an owner of & Bhundarra, it
would appear to me a fairer measure assessing the land
according to the quantity of water I supplied it with.
In the consideration of this subject the land does not
appear to me to be the first object of consideration. If
I, as a private individual, make a large outlay by erecting
a dam across a river, and have always a large supply of
water on hand ready for agricultural purposes, the per-
son who uses most of my water should pay the most.
Whether this case at all applies as far as Government is
concerned, I leave toyou. Butas regards the effects on
the Engineer Department more partlcularly, my present
objections would certainly apply, if their efforts areto be
at all measured by the number of beegas irrigated.

9. I conceive all the Engineer’s labors in connection
with these sWorks should finally tend to produce an
ample supply of water throughout the year for irrigation.
When the lands reverted to Government (formerly, in all
probability, given in enam to those who built or repair-
ed these Works) the most water-consuming crops, as
Sugar Cane, paid the highest rate of assessment, and the
other crops in proportion. No doubt all the rates were
unusually high, but as long as the most time and water-
consuming crops are pushed into extremes, which they
are by the fixed rates, so long will the exertions of the
Engineer Depgrtment in the repairs and improvements
of these works appear in an unfavourable light.

10. With reference to the subject(and a very impor-
tant one it appears to me) of the great de¢rease of irriga-
ted land (see Mr. Pringle’s Jumma Bundee Report, dated,
318t October 1841, No. 433) in connection with these
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works having fallen off by about one half in extent, from
22,277 beegas to 11,875, there are various reasons to be
assigned, amongst which is a very prominent one, that
so much rain does not now fall as formerly : and without
the necessity of any meteorological observations;to prove
this, one can scarcely travel over any part of the Pro-
vince without meeting with ruined Bhundarras frequently
across inconsiderable looking streams which now never
have a drop of water in them ; there are other reasons
no doubt for this decrease of cultivated bagayet land, but
it appears to me, whether water be abundant or not, it
must go on decreasing in extent as long as time and
‘water-consuming crops are pushed to extremes in a
thinly-populated district, and neither the liberal sanctions
of Government on these works nor the exertions of the
Engineer Department will stop it.

11. In conclusion, I should have much wished had I
remained in Khandeish to have mastered this subject of
. assessment, so far as it concerned the Engineer in the
repairs and improvements of the works of irrigation;
and my present conviction is, that if the utility of the
Department is to be measured by the numlgr of beegas
under irrigation, the value of it must appear in any but
a favourable light. Al the efforts of the Engineer should
tend to produce an unfailing supply of water; and ifa
water-consuming crop is assessed at the same rate as
others, while requiring five times the amount of water, his
exertions are to a great extent gone, and the cultivation of
an article forced while the decrease of irrigated land will
progress. Until I can obtain better information on the
subject, it certainly appears to me, unless a crop is so far
taxed with reference to the quantity of water it con-
sumes, not the quantity of the land, the Bhundarra
which supplies the water is not done justice to. To re-
peat this subject :—if a beega of A, requiring five times
as much water as a beega of B, ¢, or D, pays only the
same rate of assessment, a fair return is not made to the
work supplying the water; the irrigation by so large
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an expenditure of water on one description of beega A

,must decrease, and the commodity A forced to extremes,
which I humbly conceive to be the existing case in
Khandeish with respect to Sugar Cane and Rice, parti-
cularly the former. '

I have the honor to be,
Sir,
Your most obedient servant,
(Signed) P. L. HART, Lieut.
Civil Engincer Khandeish.
Malligaum, Civil Engineer's '
Office, 17th August 1847.
“True copy.”

(Signed) P. L. HART, Lieut.
Civil Engineer Khandeish.
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‘No. 969 or 1847.

“Fo, e
E. H. TOWNSEND, Esq.,
Reverve CommussioNer, S, D.
Poona.
) ‘Si1x,
‘Handing up Re- .
-port of Expendi- I have the honor to submit the following Report of the
tare. Proceedings of the Road .and Tank Departuient for the
Rs. 8,14,705,  Official year 1846 | 47, with a Statement appended of
Works performed, shewing a tetal expenditure of Ru-
pees three lacks, fourteen thousand, seven hundred and

Rs. 18 and five~ pjnety-five, and an average charge for Superintendence

sgighths, . )
of Rupees eighteen and five-eighths.
mﬁf:;:f Swperin= 9" The mode of calculating the cost of Superintend-

ence is the same that was adopted by Major Peat, and is

-also similar, I believe, to the practice pursued in other
:branches of the Public Work Department; but as the
per centage varies so widely, a word or two of explanation
-may here be appropriately introduced in order to render
‘the causes intelligible.

]a;‘.‘rdde'“ calcw- -3 Ip addition te the consolidated Staff pay and

ing cost of Su~ . .

perintendence.  tentage of the Executive Officer, the pay and allowance
of the* permanent establishment” are alone admitted into
the calculations from whichthe per centage is derived: the
«cost of maintaining any “temporary establishment” that
may be required, is not taken into account. Now when
there is no permanent establishment whatever under the
executive Officer, or when it is inadequate for the duties
required, there is no alternative but to make up for the
deficiency by the temporary employment of the best
qualified maistrees and carevons procurable, and the pay
of these men is not taken into account in calculating the
per centqge.
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4, In the case of Mr. Armitstead, I do not mean to
say, that evén were the pay of the temporary establish-
ment he has been thus compelled to employ included in
the calculation, it would materially increase the rate for

Superintendence, or cause it to exceed 24 per cent. The-

rates at which his karkoons and other temporary employés

are paid have been so low, and the-number of labourergso

unusually great, that the total charge of the former is the
merest trifie when compared with the expenditure incur-
red in Jabor and materials on such: an extensive line of
works ; but under different circumstances; and with works
scattered over the country and of greater variety, the ad-
dition of the pay of the temporary establishment might

very perceptibly affect the charge for Superintendence;
and this I mention, for the purpose of shewing that rates-
deduced asat presentare not to be considered undevia- -

tingly correct..

5. I have mentioned that the whole of the Staff pay
of the executive Officer is included in the charge for
Superintendence ; and although it would be impossible
perhaps to do otherwise, still it cannot be doubted that
the practice is calculated to-convey erroneous impressions,
The duties of the executive Officer are as much those of a

designer and estimater and accountant, as of -an actual

superviser of work ; and in truth it may be asserted as

a general rule, that a far greater proportion of his time is.

passed in the varied labours of his Office, than in person-
ally watching the progress of the buildings and other
public works he may have in hand.  To debit the whole

of his pay to the charge of “Suberintendence,” when -

probably two-thirds-of it ought to be allowed to other
items, is clearly, therefore; a mistaken principle.

6. In my Report for 1845 | 46, I stated that Cap--

tain Jacob had finished a survey of the preposed new
terminus to the Mail Road, and was then employed in
designing and estimating for the works required thereon.
These estimates were duly completed in October, and

Made of calcu- -
lating cost of Su--
perintendence.

Performances of
Ist Assistants.

Captain Jaeob.
New "l'erminus to
MailRoad on Hog
Island, '



Rs. 2,05,539.

Rs. 40,000,

Rs. 17,000.
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together with the several designs for bridges, drains,
causeways, and pier, were submitted to the Military
Board on the 12th of that month. As the depth of the
creek which separates Hog Island from the reclaimed flats
had not ‘been tested however with sufficient accuracy,
instructions were received from the Board to probe it to
the bottom ; and it was at the same time requested, that
the slopes over the hilly ground on other parts of the
proposed line might be reduced to a maximum of 1 in
20, instead of 1 in 18, as designed by Captain Jacob.

7. The bed of the creek was accordingly probed in
various places, and as a rocky stratum was invariably
met with. within 15 feet of the surface, it was found un-
necessary to make any alteration in the estimate for the
causeway, which already allowed for a foundation of that
average depth, but provision was made for the improved
slopes recommended by the Board; and the estimate for
the entire line of works, thus corrected, amounted to Ru-
pees two lacks, sixty-five thousand, five hundred and
thirty-nine. In this estimate the construction of the road
across the flats reclaimed from the sea was incomparably -
the heaviest item, amounting to no less than forty thou-
sand Rupees a mile, while the rest of the line, inclusive of
pier and bridges, barely averaged seventeen thousand.

8. A discovery was made in regard to the nature of
the flats, however, while the bed of the creck was being
examined, which materially interfered with the mode of
construction proposed by Captain Jacob; for it was as-
certained, on removal of the surface crust or layer, which
extended only to the depth of a foot or little more, that
the substratum was soft enough to admit of its being
penetrated to'the very bottom, with almost as much
facility as the mud in the creek. Under these circumstan-
ces, as wooden piles would not answer, and a loose stone
foundation would have been inordinately and almost
incalculably expensive, it was proposed to construct the
road on the undisturbed surface of the soil, with an under
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layer of hurdles to diffuse the pressure and prevent sink-
ing; It was further intended, that this road should have
been protected from the encroachments of the sea, by
putting the reclaiming lands into a state of efficiency.

. 9. The mode of construction,  just described would
doubtless have been much less costly than the one Captain
Jacob had originally estimated for, under the supposition
that he could cut trenches in the soil, and build masonry
retaining. walls for the support of the roadway ; but as it
was impossible, in the absence of any data, to calculate
the cost with any approximation to accuracy, the esti-
mate was left unaltered.

10. Manifold and undeniable as would have been
the advantages of this new line, which. would have placed
-an always accessible terminus some 12 miles nearer Bom-
bay than the present inconvenient and unapproachable
one, its.probable cost was yet so great, that, until the
prospect of a connection between the Presidency and the
Deccan at some future day by means of a rail-road, the
Government declined sanctioning it: and Mr. Secretary
Escombe, in his letter to the Military Board of the
4th June last, No. 1552, stated that certain arrangements
with the Bombay Steam Navigation Company, which
Government had under consideration, for the conveyance
of the Mail to Panwell, would obviate, if carried out,
any further necessity for the consideration of the subject
of a new terminus. . ‘ B

11. On the completion of the duty just described,
Captain Jacob undertook the survey of the Kating Tank
and its environs, in compliance with a wish expressed by
the Hon’ble Court of Directorsin their Letter to the Bom-
bay Government of the 21st May 1844, and with a view
to-determine on the best way of preventing a further ac-
cumulation of mud in its bed; but as I shall shortly have
occasion to describe how this duty was performed, in
another Section of my Report, I willnot now dwell upon
the subject,

Reasons for a-
bandonment of the
proposed new Ter-
minus.

Kating Tank.
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12. It mefe]y remains for me to add, in allusion tor
Captain Jacob, that as soon as all the designs and esti-
mates connected with.the improvement of the Katiig
Tank had been submitted to higher authority, the inter-
ests of Government and the urgency of the occasion ren-
dered it advisable that that Officer should be removed
from the Road and Tank Department, to take charge of”
the Jamsetjee Bund at Poona, which till then had been
under the Department of the Superintending Engineer
S. P. Independently of losing the services of an Officer
whose established reputation would be but little enhanced
by any praise from me, and who possesses the rare merit
of being just as hardworking as he is talentéd and able,
Captam Jacob’s removal, unavoidable as it plobably was,
afforded further matter of regret to myself, in consequence
of its. incapacitating the Department from undertaking
several projects for the extension of irrigation which 1t
otherwise might have-done. The vacancy occasioned

by his withdrawal is yet unfilled.

13. Lieut. Bruce, at the date of my last-Report, was.
engaged, as therein mentioned, in preparing designs and
estimates for a proposed new line of road between Poona
and Wangoolie; but these documents, instead of being
ready for transmission to the Military Board. by the
month of October, as I had anticipated, and as they un-
doubtedly ought to have been, were not received from
Lieut. Bruce till the 12th of January following. 'The es-
timate for 83 miles of bridged and finished road, which
was minutely worked out and tolerably accurate, amount-
ed after correction to Rupees eighty-eight thousand,
niné hundred and eighty-six, and the designs for all the
works required on the line were very creditably done.
The delay, however, which had occurred in their prepara-
tion, was -unsatisfactorily accounted for by Lieut. Bruce,
and he was consequently remanded to his regiment by
Government on the 19th May last, since which date the
Department has been without a 1st Assistant,
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14. Before leaving the Department, however, Lieut.
Bruce had contrived to make a survey of the Jchoor
“Ghaut on the much traversed road between Nuggur and
Aurungabad, which had been represented .to be in a
-dangerous state, and a serious impediment to cart traffic.
A sketch survey, remarkably well 'drawn, and accom-
pamed by a Report, was accordingly despatched to ¢he
Military Board’s Office on the 95th February last; and
had Lieut. Bruce but shown as much alacrity in the pre-
vious performance of his duty as he did on this occasion,
it is possible that he might have escaped the censure of, the

Military Board and the displeasure of Government.
\

v 15. In recounting the performances of the 2nd
Assistants, it may be as well to adhere to the practice
- introduced by Major Peat, and hitherto observed by me, of
classing them under distinct headings in connection with

the lines of -road respectively under their charge; but-

for the sake of persp1cu1ty, and also with the view of shew-
ing the greater importance that has been attached of late
to wor ks for the extension of irrigation and for supply-
ing water to towns and villages, that part of my Report
which relates to tanks, bunds, and wells, will appear
under a separate head.

I. Tue AcraA-Roap.

16. Lieutenant Scott still remains in charge of
that portion of the line which lies between Colsette
Bunder and the Thull Ghaut; and the expenditure
during the past year has been Rupees nine thousand and
seventy. The state of the road appeared to me to have
been much improved since my inspection of the pre-
vious year; most of it was really good, and considering
the inequalities of the ground between Kurdee and Kus-
sara, the immense traffic on the road, and the rough
‘treatment it experiences at the hands of cart-drivers, it
might afford matter for surprise how a moorum surface
lasts so well.

Jehoor Ghaut!

Performances of
2nd Assistants.

Between Colsetta
Bunder and Thull
Ghaut,

State and ex=
penditure.
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o}’;ﬁiﬁ treatment 17, \When the opium traflic is at its height, strings
' of unwigldy and greatly over-loaded carts may be seen
descending the steep dips below the ghaut, their wheels-

locked, and acting like ploughs ort the surface of the

road; and as if they were not suflicient to destroy it,

trunks of trees are frequently attached: to the rear of

the carts, and with men seated thereon, are trailed after

them as drags or make-weights. Such treatment as this

is surely suflicient to damage the best of roads: that it

.should injure a moorum road needs not to be explained.

18. . The survey of Lieut. North’s proposed new line
Proposed new .

Jine botween Kns- Of road between Kurdee and Kussara was sent in to the
sara and Kurdee. Military Board on the 22nd October last, "and the pro-
bable cost, roughly estimated by that Officer at Rupees
one lack, thirty-three thousand, three hundred and ninety-
one, was sanctioned by the Supreme Government, as
communicated in Mr. Semetal y Escombe’s Letter of the
18th March last, No. 712. The new line only deviates
'from the old one where the dips are at present {oo steep

for traflic, and no slope is to exceed one in nineteen.

Proposed means  19. The preparation of the several designs for the
of carrying it en.  yorks required on the new line, as well as the actual
commencement of the road itself, have been tempo-
rarily postponed till arrangements could be made for rend-
ering an Officer available for the duty. At _the date of
receiving the intimation of sanction, Lieut. Scott was
too much” occupied with other work to admit. of my
recommending him for the performance of this impor-
tant duty; but on the opening of the season, I am of
opinion that he might be advantageously employed
there8n, the more especially as the proposed new line is
conveniently situated for'the purpose, and as the ex-
perience which that Officer has now had in the duties of
the Road and Tank "Department will prove of some
service in the performance of this.

Thull Ghantnew 20, The portion of the new road at the bottom of the

Toad.  Expendi- phull Ghaut, which in my last Report was stated to have
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been commenced in the month of December 1845, was
completed by Lieutenant Chapman on the 27th of Decem-
ber last, when, in conjunction with the portion previously
finished, it was opened to the public, and has since been
in constantuse. The expenditure on the entire completed
piece of road, which is in length a mile and a half, amount-
ed to Rup(.es seventy | thousand two hundred, and
fifty-six.

21.  The portion of road which was first completed

was formed with an inward slope, the outer edge having .

been made a foot higher than the inner, and the surface
a plane instead of a curve. The road at’the bottom of
the ghaut has been constructed with the usual slight
convexity of surface, and will not only therefore be much
easier for draft, but will also, I think, be more evenly used
throughout its entire breadth than the other, and will con-
sequently suffer less from the heavy traffic that passes
overit. '

22. On the completion of the lower portion, the en-
campnient of labourers, with store-house and work-shop,
were removed with all expedition to the top of the ghaut,
the cuttings on which were commenced in the month of
January, and carried on with as much celerity as the
paucity of labourers in that neighbourhood would admit
of. Up to the 30th April last, 4,200 running feet of side
cutting had been completed to the full width of roadway,
and 1157 feet completed to average widths of 10, 12, and
18 feet respectively.

~23. The estimates for the completion of the road over
the ghaut were despatched from this Office, after examina-
tion and amendment, in the month of Septembef last,

the total amount being Rupees one lack, forty-eight
thousand, three hundr ed and nifiety-one, which was sanc-
tioned by Government on the 12th of the following month.
The parapet wall which has been built along the edge of
certain portions of the roadway already completed, and
which was described in the 18th para. of my Report for

Rs. 70,256,

Ghaut estimats
and plans,

Rs. 148,391,
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1845 | 46, having been considered unnecessarily expen-
sive by the Military Board, a more simple style of con-
struction has been provided for in the estimate, viz.” dry
rubble.

24 The road from the top of the Thull Ghaut to
Nassick is in much the same st’mte as it was last year,
slightly improved in some places, a little fallen off in
others; but from Nassick to Chandore, a very decided
change for the better was’ observable at the date of my
last visit, and it would have been difficult to find a half
mile in any portion of its length that could have been
Justly characterized as in bad, or even in indifferent,
order, - Considering the state that I found it in or my
first inspection, this improvement is very creditable to
the Officer in charge. The expenditure on the whole
during the past year, from the top of the Thull Ghaut to
the bottom of the Chandore Ghaut, has amounted to
Rupees twelve thousand nine hurdred and thirty-six. ’

25. 'The ferry boat on the Radwa river at Kokungaom
has been converted into a flying bndcre by the addition
of standards and ropes : ramps have 'dso been cut through
the banks for landing places, and approaches from the
main road have been constructed, the whole 4t a cost of
Rupees five hundred and sixty-five.

26. A Bridge of 60 feet span has been designed by
Lieutenant Chapman for the Pharasherry river at Pim-
pulgaom, where the Post is occasionally delayed as much
as 8 hours, and an estimate has been laid before the
Military Board ; but as some modification in the centering
appeged desirable, with a view to diminish the cost, a
month or two will probably elapse before the proposed
work canreceive the sanction of Government. The small
rivers at Wozur and Argaum require also to be bridged as
recommended in my Report of last year, and the requisite
plans and estimates are under preparation by Licutenant
Cowper of the Engineers, who has been attached to this
Department for the purpose of estimating for these and
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ether improvements between Lgutpoora and Chandore,
which the Post Master General- has in a late report to
Government represented to be advisable.

II. Mai Roap. '

27. Captain Pruen and Lieutenant Cowper still retain
charge of the portions below and abovethe ghaut respec-
tively ; the expenditure for repairs under the former having
amounted to Rupees five thousand nine hundred and
séventy‘-three, and under the latter to Rupees fifteen
thousand five hundred and forty. The three years’ con-

" tract with Venkuttish Narrain for the repair of the mail

road under Lieutenant Cowper having terminated on the
30th April last, fresh tenders were invited for the perform-
ance of the repairs for the ensuing season, and the lowest
tender having come from Nunderam Soonderjee, a man
of character and substance, has heen approved -of and
accepted. :

28. The raising of the Pimwell Bunder, as well as the

construction of masonry rivetments to protect it.from the-

tide, have been carried on during the past season, and
are now completed at a contract cost of Rupees five
thousand seven hundred and twenty-five; but I regret to
say, that the contractor, Govind bin Hurry, has given a
deal of trouble, by frequent attempts to introduce bad
work, and that it has been necessary to resort to the most
stringent remedies the terms of the agreement allowed:
of in order to prevent hi§ succeeding in these fraudulent
practices.

29. The sum required for bridging and metalling the
New Akoordie line, amounting in the aggregate to Wupees
twenty-eight thousand four hundred and twenty-six,
was sanctioned by the Court of Directors under date the
25th November last, and the worksare now in progress by
contract under the orders of Lieutenant Cowper. The
entire cost of this piece of road, which is 83 miles in
length, will on completion have amounted to Rupees.

Below the Bhore
haut,

Above do.
Expenditure.

Rs. 5,973..
Rs. 15,540,

Panwell Bunder.

Bs. 5,725.

Completion of
new Akoordie line
sanctioned by the.
Hon’ble Court,

Rs. 23,428.



Rs. 46,858,
Rs. 5,512,

Probable date of
completion and
saving in annnal
expenditure forre-
pairs,

Rs. 4800.

Junction line
with Seeroor roard
by Holkar bridge.

Rs. 7827.

Rs. 6350,

Culverts and
drainsrequired be-
tween Poona and
Khundalla.

92

f'orty-six'rthousand eight hundred and fifty-eight, or five
thousand five hundred and twelve Rupees per mile,; which
may be accounted a rather moderate rate than otherwise
for a metalled and perfect road in the Deccan, consider-
ing that the country is almost always either undulating,
and intersected by numerous watercourses, or else com-
posed of black soil where the foundations of a road are
an unavoidably expensive item.

30. The contractor is not bound to finish the work
before the 31st July 1848, but it is an object of import-
ance to have the new line open by the commencement
of the monsoon, every exertion is being made, and will
continue to be made, to prevent any work remaining on
hand after the beginning of June. As the Ounde and
Panowlie and Bhojapoor lines will be abandoned on the
completion of the Akoordie road, the saving in road re-
pairs will.amount to no less than Rupees four thousand
eight hundred per annum. '

31. A short line of junetion between the Dapoorie
and the Holkar Bridge was at the same time sanctioned
by the Hon’ble Court at an estimated cost of Rupees
seven thousand eight hundred and twenty-seven; but as
it appeared likely that a contractor might be found to do

-the work for a smaller amount, tenders were invited, and

the lowest, amounting to Rupees six thousand three hun-
dred and fifty, has been accepted. This short piece of
road is intended to perfect the communication. between
Bombay and Nuggur, when the Bhojapoor line .shall
have been abandoned; but itis believed, that during the
fair season the greater portion of the traflic between
thos®places will proceed by Poona and Kurradee.

32. The plans and estimates which were alluded”
to in my last Report as being under preparation by
Lieutenant Cowper for a number of small bridges and .
drains required on the Mail road between the Wes-
tern extremity of the Akoordie new road and Khundalla,
were despatched to the Military Board Office on the



93

31st of May last, the aggregate of the estimate amount-
ing to Rupees thirty-one thousand two hundred and
twenty-four, and the number of works provided for be-
ing fifty-three. A few of the streams for which culverts
or ‘drains of several water-ways have been designed, are
from four to two feet deep in the monsoon, and form an
occasional obstruction to the Post, but the genen}lity
are small, and ave chiefly to be objected to as being in-
Jurious to the road.

33. Plans and estimates prepared by the same Of-
ficer have also been sent in for widening that part of the
Mail road which lies between Dapoone Bridge and the
point of junction with the Seeroor road, and the masxi-
mum width of whichisat present only 17 feet. These
estimates were originally called for by Major Peat, who
foresaw the necessity that would exist for making this
portion of road of a convenient width as soon as the
completion of the Akoordie' road should have thrown
it open to all the traffic between Bombay and Poona.
The length to be widened is 2 miles and 581 yards,
and the estimated cost of making it uniformly 25 feet
broad, inclusive of the cost of drains, amounts to Rupees
ten thousand five hundred and sixty-seven.

III. Roap BETWEEN PoonNa AND NUGGUR.

34, Mr. Scott is still in charge of this line of road,
and the expenditure on repairs during the past year has
amounted to Rupees eight thousand two hundred and
twenty-three. On the whole it may be said to have been
generally improved by the trouble that was bestowed on
it last monsoon; and in some places, especially near
Soopa, where the moorum is of first-rate quality, it is
equal in smoothness of surface and almost in hardness to
the best parts of the Mail road.

35. The two bridges of stone and chunam mason-
ry which in my last Report were stated to have been
sanctioned by Government for the nullahs at Kondapoor

Ry, 31224
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and Wusudwadee, the one at a contract cost of Rupees six
thousand nine hundred and ninety-five, and the otherat a
contract cost of Rupees four thousand three hundred and
five, were commenced in the month of October last un-
der the orders of Mr. Scott. The progress of both works
was very satisfactory up to the month of May last, when
an unseasonable and totally unexpected fall of rain
caused a sudden rise in the nullah at Kondapoor, which
produced a slight sinking in the mud centerings, and thus
caused the arches of the bridge then being turned to shew
cracks between their haunches and the skewbacks of the
pier. No alternative presented itself but to pull down
the damaged arches and the incorrect centerings, and as
the monsoon was at hand to postpone further vperations
till the re-opening of the fair season. Of course the con-
teactor was in no wise to blame, as the accident was one
over which he had no control, and which could not have
been foreseen. The nullah at Wusudwadee, though dis-
tant only 3 miles from Kondapoor, was neither flooded
nor in any way affected by the fall of rain alluded to, and
the progress of the bridge advanced therefore without
interruption.

36. The retaining walls of the Eastern approach of
the Shikarpoor Bridge, which are constructed of dry stone
squared and coursed, and which, adjoining the abutments,
are no less than 25 feet in height, began to bulge and give
way in the latter end of 1845. A portion which had
actually tumbled down was re-built by Mr. Scott in the
month of July of last year, at an outlay of Rupees three
hundred and nine, but a much larger expenditure will be
requisite before the security of the entire approach can be
ensured. The bridge was built in the year 1842} 43,
under the orders of Lieutenant Hart of the Engineers,
and the fault of construction in the retaining walls appears
to lie in want of bearingr in the facing stones, and in the
looseness of the backing.

37. Having very attentively examined the bed of the
Seena river when last at Nuggur, it appeared to me that
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if piles could be forééd to peretrate the hard stratum
below the gravel of which the bed consists to the depth
of a couple of feet or so, the style of bridge best snited
to the locality, and incomparably the cheapest, would be
a wooden one, and the Military Board have sanctioned
an experiment being made to wuscertain this point.
Though styled a river, and in. point of breadth almost
deserving of the name, being 333 feet across, the extreme
height of its banks does not exceed 4 feet, and as the
layer of gravel whxch forms its bed 1512 or 13 féet in
depth, a masonry ‘bridge, with foundations springing
from the rocky stratum, would be enormously expensive,
considering the ordinary shallowness and insignificance
ofthe stream.  Were the river freshes confined indeed
within its proper channel, it might be almost doubted
whether a bridge of any sort would be absolutely required,

but flooded as the banks occasionally are to a considerable
distance, the stream is at times impassable.

38. The wire ropes which were substituted last mon-
soon in lieu of the usual hempen hausers for the flying
bridges at Koregaon and Poona, are likely to prove far
more economical than the latter; and with the improved
species of traverser which has been introduced instead of
the ordinary swinging block, the passage of each raft
across the river is reported by the boatmen in c¢harge of
the flying bridges to be effected with much greater celerity
than formerly. The only fault or failing in the wire rope
that has yet been discovered, is its habnllty to oxidation,
but this may possibly be remedied by an annual coating
of tar.

39. The new traverser just alluded to, the efficiency of
which was stated in my last year’s Report to be then under
trial, has these advantages over the old block: 1st—
that it is but very slightly worn away during a scuson by
the friction of the rope, instead of being rendered useless
as the block was in the course of a month ; 2dly—that it
can never be top-heavy as the blocks frequently were, and

*

Wire ropes for
flying bridges.
Their efliciency.

Substitute for
swinging block,
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that it therefore traverses more freely; 3dly—that it is
shipped and unshipped simply by the removal and re-
placing of the pin of the sheave, while the fixing or un-
ﬁ\:mg of a block necessitated the unfastening and refast-
ening of the rope itself; and 4thly—that it costs seven
Rupees less in the construction. As it is not likely,
however, that the mere detailing of its advantages will
convey a correct idea of this simple contrivance, a sketch
is subjoined, which will obviate any necessity for further
description. The sheaves or rollers, it may be observed,
are case hardened exteriorly, and the loops or shanks are
of wrought iron.

Side view Iront siew



97

40. The new line between Poona and Wangoolie
vi¢ Kurradee, I have already alluded to in mentioning
Licut. Bruce’s performances, but as it is not improbable
that at some future day this may be the only established
line of communication towards Nuggur, I may here take
the opportunity of stating, that the construction of a
bridge across the Moota Mooh at Kurradee having been
deemed by yourself of greater primary importance than
the completion of a mad without the bridge, the Military
Board have directed the subject to be tuken into consi-
deration.

41. The flying bridge which plied opposite the town,
and which became useless on the completion of the Poona
bridge, has been removed to Kurradee, where it is now
being established at a contract cost of Rupees one thou-
sand nine hundred and thirty-one. The chief causes of this
work being so expensive are, 1st—the extensive repairs
required by the two boats and other woodwork of the
raft, and 2ndly—the great amount of rock-cutting which
was found to be requisite at the new site in the forma-
tion of Ramps. -

~

IV. Roap BeErwrEN Poona AND NEERA
BrinGe.

42, 'This road is still under charge of Mr. Scott, and’

has been repaired during the past season at a cost of Ru-
pees two thousand six hundred and forty-six, which has
been laid out with great advantage and considerably im-
proved its condition. The Bapdeo Ghaut will always
be a formidable obstacle to trafic, which is not however
so important on this line as to render the construction of
a new ghaut advisable.

43, On the requisition of the Post Master of the
Deccan, an estimate has been prepared and submitted,
amounting to Rupees five hundred and_ thirty-nine, for
the erection of huts at five stages between ,Poona and
Jeejoorie, for the use of the dawk runners on this line,

Proposed new
linebetween Poona
and Wangoolie.

Removal of Poona
flying bridge to
Kurradee.

Rs. 1,081,

State and expen~
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V. Roap BETWEEN NAGOTNA AND
MAHABLESHWUR.

44. This road has been repaired by contract under
Captain Pruen, at an expense of Rupees five thousand and
twenty-five, and is it fair order, and but little "damaged
by Mr. Baretto’s Phaetons having been re-established
between Mhar and Nagotna.

45. The only works which have been performed on
this line during the past season are of a trifling nature,
one being a numda ceiling to the travellers’ bungalow
at Indapoor, at a cost of Rupees one hundred and one;
and the other, the removal by blasting of certain rocks
which impeded the navigation of the Nagotna river, at
a cost of Rupees thirty-six.

VI. Cross Roaps ixn THE Poona
COLLECTORATE.

46. The roads which are classed under this head,
and which are in length 54§ miles, have been repaired
during the past season at an aggregate cost of Rupees
four thousand three hundred and forty-eight. The por-
tion of road which connects the Dapoorie bridge with
the Bhojapoor road, which is2 m. 5 f. 180 yds. in length,
and which has heretofore been repaired as part of the .
Mail road at a cost per mile of Rupees three hundred
and three and a half, will revert to its former use as part
of the Narriangaum road on the completion of the Akoor-
die new line, and will be repaired like the rest of that
road with moorum instead of metal, at an annual ex-
pense of ninety-eight Rupees per mile.

VII. Cross Roaps ix THE NUGGUR
COLLECTORATE.

47. The repairs to these roads, which still remain
under charge of Mr. Scott; have been made during the
past season at a cost of Rupees seven'hundred and
thirty-seven, and their state remains the same as at the
date of my last Report.
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VIII. Cross Roaps in Tor Nassick
SuB-COLLECTORATE.

48. The outlay on these roads for the past season
amounts to Rupees one thousand six hundred and
thirty-nine, and they are in tolerable order.

49. A bridge over alarge nullah on the road betwgen
Nassick and Sinnur, and about a. mile distant from the
former place, was partially swept away by a heavy flood
in the month of June of last year, and was repaired at a
cost of Rupees two hundred and ninety-seven, and the
Nassurdy Causeway was also slightly injured on the same
occasion. No damage would in my opinion have been
sustained by either of those works, had their style of
construction’ been as good as it ought to have been.

IX. Cross Roaps in THE Tanxam
COLLECTORATE.

50. The aggregate expenditure on these roads for
the past season amounts to Rupees three thousand five
hundred and twenty-two. The Collector of Continental
Customs and Excise, under date the 29th August last,
suggested the advisability of widening and raising certain
portions of the road between Khopoolie and Dhurm Tur,
and a Report has been received from Captain Pruen on
the subject, which is now under consideration.

51. The Collector of Customs at the same time re-
commended the construction of branch roads to the Salt
works at Wansee and Oomarda, which are situated, the
former at three miles, and the latter ‘at one mile, from
the main road ; but it appeared to Captain Pruen, after
an examination of the country, that the work would be
more expensive than the occasion called for, and that it
would be sufficient to bridge two salt-water creeks, which,
after the middle of the month of November, are the only
impediments that exist to. trafic. Plans- and estimates
for these works are consequently in course of prepara-

tion.
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X. Cross Roaps In TR RUTNAGHERRY

’

COLLECTORATE.

~ 52. The roads in the above Collectorate have been

repaired during the past season at a cost of Rupees one
thousand one hundled and sixty-nine, and are represented
to be in good order.

XI. Roaps 1N SALSETTE.

53. These roads are still under Lieutenant Mungavin,
and have been repaired during the past season at a cost
of Rupees eleven thousand seven hundred and thirty-
one. Thougha trifle better than they were, they have not
been improved to the extent that I anticipated at the date
of my last Report; and I was informed by Lieutenant
Mungavin, that during last rains the iron rollers, which
have been found so effective elsewhere, had but little effect
on the Salsette roads.. The only way in which I can
account for this is under the supposition, that the roads
have been so deteriorated for some years past by the
admixture of bad moorum and earth with the metal, that
it is now impossible 'to get a thin layer of the latter
material to form a compact surface.

54. The new line of road between Coorla and the
twentieth mile-stone vi¢ Bhandoop, which was stated in
my last Report to have been sanctioned by the Govern-
ment of India, and about to be undertaken by a Subsidiary
Jail, was not commenced till the 16th of December last,
in consequence of the delay that occurred in” supplying
guards, by which means six weeks of the working season
were metuevablylost When once commenced, however,
the work proceeded with rapidity, and up to the end of
April last, a length of nearly four miles had been com-
pleted, inclusive of bridges and cross-drains, with the
exception of the parapets.

55. 1In the month of February last, whén some pro-
gress had been already made, a representation which had
been addressed to Government by Framjee Cowasjee,
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Esquire, was received .in this Office, to the cffect that
the value of his estate of Poway would be very much
deteriorated by the abandonment of 'the old and the
construction of the new road, the former hlaving passed
through the estate, while the latter would merély skirt it ;
and it was further attempted to be shewn, that a shorter
and a better line than the Bhandoop one might be carried
. through another part of Poway, with mutual advantage
to the public and the ‘proprietor.

56.  In consequence of this representation, instructions
-were received by the Military Board from Government, to
cause Framjee Cowasjee’s new line to be surveyed and

levelled ; but as this duty had already been performed by

Superiority of
Captain Crawford’s
Bhandoop line,
over Iramjze
Cowasjee’s Poway
line.

Captain Ash when engaged on the Vehar Khind survey, ’

whose field books were in my Office, nothing was easier
than to plot the survey, and lay down the longitudinal
section on paper with accuracy. This was accordingly
done, and in company with a detailed Report, which a
careful inspection of the ground had enabled me to prepare,

the survey and section were submitted to the Military
Board in the month of March, the whole plamly proving,
that Captain Crawford’s Bhandoop line was, . in all the
essential characteristics of a gqod road, superior to the
Poway one. It was better watered, better wooded,

shorter, and more level, and the Govenment in conse-
quence decided, that it should be carried out as- origi-
nully contemplated; but with the view of preventing
any injury to Framjee Cowasjee’s estate, instructions
were subsequently issued by Government, that on the
completion of .the new line a branch road should be
constructed connecting it with Poway, and the necessary
sketch is now under pr epar ation by Lleutenant Mungavin.

57. It was originally 1ntended and instructions were
given to that effect by the Military Board, that the ac-
counts connected with the cost of the Subsidiary Jail
should be so carefully kept, that the relative expense of
convict and free labour in the construction of roads in

105414

Cause of extra
expense on account
of present Subsidi-
ary Jail,
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this Country should be satisfactorily determined. This
object, I need hardly say, has been most carefully kept
in view; but I am inclined to believe, that the result of
the experiment will be less favourable to the employment
of convicts than it would have been had no delays been
permitted to occur; and this much I think is clear, that
a Subsidiary Jail would be employed to much greater
comparative advahtage on a line of work that could be
completed in one season, than on an undertaking of
greater magnitude, where more than one season would be
required ; for the contingent expenses incurred on account
of guards and establishment during the monsoon, when
there is no equivalent in the shape of work, must make
a material addition to the debit side of the Jail account.

58. The proposed new bridge at Erla Parla, which
was stated in my last Report to have been then estima-
ted for, was commenced by contract under the orders of
Lieutenant Mungavin in the month of February last, and
progressed fairly and satisfactorily till the beginning of
June,when the self-same cause which proved so injurious
to the centerings and arches of the bridge at Konda-
poor on the Seroor road, had a similar effect on the work
at Erla Parla. A heavy and unlooked for fall of rain
caused one of the centerings to sink, and the arch to
crack, so that I have been obliged to direct Lieutenant
Mungavm to see that the contractor re-constructs it on
a correct centering.

59. In both cases the centerings were of mud and
rubble, a style of construction which is in so. far prefer-
able to wood, that it is much cheaper, and more expedi-
tiously carried on; but, as will have been seen by the
instances now brought to notice, it is not to be relied on
in wet weather, and becomes decidedly dangerous as
the rains approach. 'Mud centerings ought never, there-
fore, to be used, except in cases where there is a certain
prospect of the arches being completed; and the mortar
set, before the usual period of the first monsoon showers.

N
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XII. PoonA ixp Smonaproor Roabs.

60. The pxece of metalled road leading out of the
town of Poona in the direction of bho]apoor is 2m.
3f. 200y. in length, and has been Trepaired by Myr.
Scott dwring the past season at a cost of Rupees six hun-
dred and tlnrty-one That part ofit which is beyond
the camp having been but recently completed, needed
" but very little re-metalling, and thus the average cost per
‘mile appears somewhat small, but during the current
year it will more nearly approximate to the usual charge

for other metalled roads under this Department.

61. That portion of the Poona and Sholapoor Road
which is now under constr ucﬂn between Patus and In-
dapoor—a distance of 44 miles and 6 furlongs—has been
expeditiously carried on, since the date of my last Report,

. by Mr. Sub-Conductor Armitstead. Onthe30th April of
last year, 9 miles and six furlongs had been trenched and
raised with moorum; on the 30th April of the present
year, 43 miles and 5 furlongs had been trenched and
raised, 13 miles cross-drained, 17 miles curbed, and 7
miles completely finished. On the portion cross-drained,

Portion leading
out of Poona.

Rupees 631.

New road under
construction  be-

_tween Patus and

Indapoor.

Progress and ex-
penditure.

1" small bridge, 3 culverts, and 66 drains of sorts, had

been constructed. The entire expenditure had amount-
ed to Rupees one lack, forty-two thousand, two hundred
and eighty-four, out of which sum Rupees one lack,
twenty-three thousand two hundred and eight, had gone
solely on labour and its tnﬂmg proportion of superin-
tendence.

62. An estimate for the completion of the road and
all the works required thereon, accompanied by appro-
priate and well executed designs, was received from Mr.
Armitstead in February last, and forwarded to the Mili-
tary Board on the 16th of that month. It provided for
all work that remained t6 be performed on the first day
of the present year, and amounted to Rupees one lack,
thirty-one thousand six hundred and forty-three ; so that
as the expenditure up to the close of last year had

Rs. 1,42,284.
Rs. 1,23,208.

Estimated cost
of completion.

Rs. 1,31,843.
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Rs. 1,22,985. amounted to Rupees onelack, twenty-two thousand, nine
hundred and eighty-five, the lotal probable cost for the
entire piece of road between Patus and Indapoor will be
Rupees two lacks, fifty-four thousand, six hundred and
eighty-eight, or Rupees five thousand, six hundred and
ninety per mile, .

Rs. 2,564,628,
Rupees 5,600.
oy .
Style of work  03. After visiting Indapoor in November last, and
described. carefully examining the works in progress, I was engbled
to submit a very satisfactory account of Mr. Armitstead’s
proceedings to the Military Board; such deviations as
had been made from the old track appeared to'me judi--
cious, and the work of.every déscription was excellent.
The masonry of the culvegts and drains’ is composed of
hammer dressed, or rough cut, stone-and chunam, and the
workmanship is inferior to noue that I have seen in this
Presidency. The curb stones aré of an almost uniform
size, and of the best basalt, varying not more than from
107 x 10" x 18" to 9" x9”x 15”; and should any objec-
tion be made, either to these or to the masonry, on the
score of their being too good or too expellls‘ive, I have
only to mention, that good as they are, the curb stones.
Rupees 3. ouly cost three and a quarter Rupees per 100 running
feet; and that excellent as the masonry is, a culvert of
3 arches, each of 5 feet span, is completed for the mo-
Rupeos 647.  derate sum of Rupees six hundred and forty-seven.

Mode ofproceed- G4 Thig road, as I mentioned in my last Report,
ing in constructing .
the road, with was undertaken for the sake of affording employment to
cause. -a distressed population; and as those who sought relief
were either cultivators out of employ, or the Mhars of
-the surrounding villages, unmixed with builders or other
artificers, it was of course necessary, with the view of
turning their physical strength to the best account, to
set them to work on what required the least teaching,
i. e. the trenching and raising of the roadway.

Proposed mode v sy . .. _— g
of procesding in 65. Thus it.is, that the en.tue raising of 44. miles
future in opening @ was almost completed before a single bridge or drain had

new line of com- .
musication, been commenced; but under other circumstances, where
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cheice should be the guide and not necessity, the system
which you have before now advocated is the one that
would be followed; and the passage of such rivers and
streams as were calculated to impede traflic, would be
the first step to be accomplished in opening a new line
of communication® The Military Board, indeed, guided
by the same views, have already instructed me .to send
in rough estimates of the cost of bridging the remaindér
of the Sholapoor Road.

XI1IL Nacroor Dawk Ling,

66. Captain Dennis still retains charge .of the line of -

works between Nuggur and the Wurda Rlvel and the
expenditure during “the past season in repairing and re~
newing old works amounts to Rupees ten thousand three
hundred and six.

67. Delays on this line appear now to be of rare oc-
currence, instead of great frequency, as was ‘the case
some few years back; and it may be safely inferred,
therefore, that rude and unstable as many of the bridges
_and other constructions are, they are yet moderately ef—
ficient so long as they last. '

. 68. A sample of the rope suspension bridge, which it
was proposed at the date of my last Report to substitute
for flying bridges over the large nullahs on this live, was
completed in the month of July of last year by Captain
Dennis, who reported favourably of its utility and - suit-
ableness for the dawk runners or foot passengers; but he
at thesame time gave it as his opinion, that great difficulty
would be experienced in crossing the horses, who would
naturally take alarm at the oscillating motion of the foot
way. This opinion was undoubtedly well founded, for
the bridges were only designed with the view to afford
a safe and speedy passage to the men themselves, for
which the flying bridges had becn so ill-adapted.

69. As it did not appear impossible, however, to
make such improvements in the construction and sub-

Expenditure.

Rupess 10,306,

Fewer delays than
formerly.

Sample of rope
suspension bridge

- completed in last

monsoon.

Possibility of a-
dapting then to the
passage of borses.
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stantiality of bridges. of this description as would adinit of
horses crossing over without difficulty or fear, an experi-
ment is ahout to be tried with wire-ropes and a firm floor-
ing, protected on either side by a light railing.

70. The ferry across the Godavery at Toka has been
transferred to the charge of Captain Dennis from that
of Mr. Scott, as proposed in my Report of last year, and,
on the recommendation of the former Officer, is about
to be converted into a flying bridge, for which the raft
which was constructed by this Department last season
will answer 'the purpose very well. As no flying bridge
exists on this side of India of so great a span as this wnll

. be, the standards will requue to be of unusual height and

New bridge at
Poona.

Rs. 28,212,

strength, and the rope it is intended shall be of wire 33"
in cireumference, which is equal in strength to an 84"
hempen hawser.

XIV. WORKs OFF THE REGULAR LINES OF RoAD.

71. The Poona bridge, which was commenced on a
design of Major Peat’s in the month of November 1844,
was completed by contract under Lieutenant Cowper’s
orders in December last, at.a total cost of Rupees
twenty-eight thousand two hundred and twelve, out of

. which the inhabitants of the Town bore Rupees ten

Re. 10,382.

Rs. 1,352.

‘Rs. 29,564.

Gokhirwa bridge,
exceis upon the
estimate,

thousand three hundred and eighty-two. To this outlay
has subsequently been added the sum of Rupees one
thousand three hundred and fifty-two, being the calcu-
lated amount of expense the contractor was put to in
pulling down and removing the centerings, and the
consequent amount of compensation adjudged by Go-
vernment. The entire cost of the bridge, therefore, from
first to last, has amounted to Rupees twenty-nine thou-
sand five hundred and sixty-four, and no one can deny
that it is extremely moderate.

72. The partial re-construction and improvement of
 the Gokhirwa Bridge near Bassein, which was stated
in my last Report to have been_ then estimated for and
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sanctioned by Government at a cost of Rupees five
thousand seven hundred and two, has also been: carried
on during the past season, and must ere this have
been completed: but numerous circumstances have
combined to render an excess upon the estimate unavoid-
able. In addition to the fact of building materials having
turned out to be much dearer inthat neighbourhoed than
_ was originally calculated on, it was found, on dismantling
the bridge, that the timbers were in such a state as to
preclude the possibility of their being used to a tenth
of the extent that was allowed for; and as a still further
“cause of increased expenditure, the progress.of the work
was much retarded by the tides, by which at the’ spr ings
the piers and abutments were covered for several
days. A supplementary estimate, therefore, became
unavoidable, and Government have accordingly sanc-
tioned an additional sum of Rupees nine hundred and
seventy-six.

73. Lieutenant Scott has also constructed a flight of
steps to the Jetty at Callian, and repaired the Mamlut-
dar’s Cutcherry at the same place, the former at a cost

of Rupees forty-three, and the latter at a cost of Rupees -

two hundred and twenty-eight; and the same Officer
has likewise finished the extensive repairs which were
required to the Kusseylee Bunder, and which, as stated
in my last Report, has been postponed on account of the
rains, the total expense having amounted to. Rupees
one thousand seven hundred and eighty-two.

74. Lieutenant Mungavin completed the boat in-
tended for the ferry at Oomergaom, at a cost of Ru-
pees five hundred and seventy-one, and despatched it to
that place in the month of J anuary last.

75. An ‘estimate for a Mamlutdar’s Cutcherry at
Oorun in Carrinja was sanctioned by Government
under date the 30th April last, for Rupees one thousand:
three hundred and sixty-seven, and will beé” commenced
by contract under the orders of Captain Pruen, on the
opening of the season..

[y

Rs. 5,702.

Works at Cal~
lian and Kussey-
lee Bunder.

Rupees 43.

Rupees 1,782. °

Oomergaom
ferry Beat.

Rupees 571.

Catcherry at
Oorun.

Rupees1,367.. .
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Rupees 212,
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Rs. 4,340.
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Rs. 2,138,
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76. Estimates, accompanied by plans, were* submit-
ted to the Military Board in the months of October and
February last, for an Assistant Collector’s Cutcherry-at
Kelwa Mahim, and for a Bunuralow for one of the . Un-~
covenanted Assistants of the Collectoxj of Continental
Customs and Excise at Bassein, the former amounting
to Rupees four thousand nine hundred and fourteen, and
the latter to" Rupees five thousand four hundred; but
nothing has been communicated in regard to their
sanction.

XV. Miurary BuiLbpings.

77. The repairs to the Military Buildings at Tannah
have been completed by Lientenant ‘Mungavin for Ru-
pees one hundred and seventeen, and the same Officer
has constructed four new pendalls, and improved two
old ones, for the sum of Rupees three thousand four
hundred and seventy, 4 saving of Rupees two hundred
and twelve having been effected on the estimate for the
repairs, and a saving of Rupees seven hiundred and.
severity-nine on the estimate for the new pendalls, the
former in consequence of the reduction of work caus..
ed by the removal of the temporary pendalls, and
the latter in consequence of the employment of convict
labour.

78. Lieutenant Mungavin is also now engaged in
building a Detachment Hospital at Tannah, 56§ feet in
length by 18} feet in breadth, with dispense rooms and
out-offices, the estimates for which, amounting to Ru-
pees four thousand three hundred and forty, were sanc-
tioned by Government under date the 12th March last.

79. An estimate prepared by Lieutenant Mungavin,
amounting to Rupees two thousand one hundred and
thirty-eight, and accompanied by a plan, was submitted
to the Military Board in the month of May last, for two
new pendalls for the use of the Detachment of Ghaut
Light Infantry stationed at Tannah, but no intimation
of sanction has yet been received in this Office.
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80. The Regimental.fBuildings, which were stated to
be in progress at Nassick at the date of my last Report,
were completed under the orders of Licutenant Chapman
in the month of September last. The estimated and
sanctioned amount was Rupees three thousand three
hundred and sixty-six, but through the extreme careless-
ness and negligence of Sub- Conductor Viges, to whqm
the super mtendence of the work had been entrusted by
Lieutenant Chapman while himself otherwise engaged,
this sum was exceeded by a very large amount. From
Lieutenant Chapman’s explanation . of the business, it
‘appeared that the estimate itself was deficient to the
extent of Rupees four hundred and twenty—one, but
independently of all the legitimate causes which could
be assigned for an excess upon the sanctioned amount,
Lieutenant Chapman discovered, on investigating the
case, that there was an additional sum of Rupees one
thousand one hundred and fifty expended, for which
Mr. Viges was totally unable to accoumnt.

81. That the'Sub-Conductor did not appropriate the
whole of this money to his own use was very clear, as

certain sums were traceable into the possession of some -

of the Native subordinates, who absconded; that he
took even a portion of it has not been proved, and may
be doubted ; butthatthe loss was entirely owing to the
most gross negligence, enhanced by'indulging in habits
of intemperance, was unfortunately but too evident. -

82. This, however, was not Mr. Viges’s only breach
of duty. He abstracted from the bag entrusted to his
charge for the payment of the people employed on road
repairs,. the sum of Rupees two hundred and thirty, with
which he liquidated a private debt. Thefault was freely
acknowledged, and it is possible Mr. Viges might have
intended to re-place the money as soon as he was able;
but it was perfectly clear, that a man who could be guilty
of such neglect of duty and dishonesty was unfit for
any situation of trust under Government; he was there-

Buildingsat Nas-
sick.

Heavy excess. .
Sub-Conductor
Viges’s miscon-
duct,

Rs. 3,366.

Rs, 421.

Rs. 1,150.

Rs. 230.
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fore removed from this Department, and' remanded
to his Corps as a 2ud Corporal.

83. Some additions to the buildings alluded to were
sanctioned by Government in the month of January last,
at a probable cost of Rupees five hundred and ninety-
nine, and are now progressing towards completion.

L)

- XVI Tanks, Bunps, #axp WELLs.

. 84. Though the energies of the Road and Tank De-
partment have been directed to the accomplishment of
more important undertakings than had ever previously
engaged the attention of any branch of the Public Work
Department under this Presidency, still it has furnished
cause for complaints, and has been a source of regret to
myself, that comparatively speaking, but little has been
effected towards the extension of irrigation throughout

the country by means of Tanks, Bunds, and Wells.

85. To remedy- this deficiency, the most strenuous
efforts have been latterly made, but owing to the nume-
rous difficulties which have been encéuntered; and the
many conflicting interests which often have to be recon-
ciled before a work can be undertaken, less progress has
been made than could have been wished, though, on pe-
rusal of the following Report, I think it must be admitted
that, as far'as the Road and Tank Department is con-
cerned, matters are in fair train towards. effectual and
speedy amendment.

86. Before entering into particulars, however, I would
request permission to say, a word or two on the subject
generally; and first, in regard to the policy and advan-
tage of putting into an efficient state such of the old
works which are to be found scattered throughout the
country, as may now only need' a few repairs to render
them as productive to the revenue of the existing Govern-
ment as they were to those of former times. Of these
‘works, the most deserving of attention are the bunds.
and bundarras by means of which the land on either
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bank of many rivers and, rivulets was fertilized and ren-
dered productive throughout the greater part of the year.
To say what amount of profit would be yielded by the re-
pair of each, would of course require the knowledge and

experience of a Government Revernue Officer; -but as’

far as rendering them efficient may be concerned, nume-
rous are the instances in which a tnﬁmu expenditure, and

a very ‘'small amount, of enomeenntr Sklll would suﬂice

to secure the desirved result; and sur ely, unless my judg-
ment is greatly at fault, it would be but a common act
of prudence to incur a small outlay in perfecting those
ancient works, whose strength and substantiality have
resisted the floods of possibly a century, and whose util-
ity has been proved beyond a doubt, before we make at-
tempts at constructing most costly and expensive new
ones—attempts, moreover, which like others of recent
date might chance to prove abortive, despite the amount
of science and talent which would doubtless be brought
Into requisition. '

87.  With views such as these, it was my anxious wish
to have had some fifty bunds in the Nassick Collectorate

Bunds in the Nas~
sick Collectorate.
requiring repair.

put into a state of efficiency ; and as the Collector and the -

Superintendent of the Revenue Survey were both agreed
as to the advisability of the measure, I proposed to the
Military Board, under date the 11th August 1846, that
a First Assistant of the Department should be employed
in reporting on and estimating for thewhole. This duty
would have been in consequence performed by Captain
Jacob long ere this, but for his untimely removal from
the Department, to superintend the re-construction of the
damaged portion of the J amsetJee Bund at Poona; and
as no other Officer’s services have been available for the
work, it still remains in abeyanqe

88. Another remark which ought to precede my
Report on the subject of works for irrigation is, that
easy as it may appear at first sight to discover places
where bunds might be constructed with effect, there are

Two essentials
in the site of a
bund.
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two points to be considered and made to agree before
any thing definite can be attempted ; for not only ought
the locality selected to be free from all engineering diffi-
culties, and to afford every fucility for the constiuction
of the proposed work, but it ought also to be so peculiarly
situated as to render remuneration from increase of re-
venue a .moral certainty. Many are the places where
tlie eye of an Enginter might detect desirable sites for
dr ams and bunds; but few thele are in comparison, where
the Revenue Oflicer could see any prospect of a pro-
fitable return to Government.

89. The most expensive project which has been con-
templated dming the past year, in connection with the
subject of an increased supply of water, is that which has
alveady been briefly alluded to in the llth para.; of this
Report, viz. the clearing out and improvement of the Rat-
raz Tank. The attention of this Department has for
some years past been directed to the advisability of re-
moving the earth which has been gradually accumulat-
ing for the last half century in the bed of the tank; and
a proposmon was made by Lieut. Hart, while a Second
Assistant in the Department, to muke openings in the
bund through which the mud, after having been stirred
up by labourers, might be forcibly carried by the rush
of water in the rains. This suggestion was fortu-

_nately objected to by the Honomble Court of Directors

in their letter to Government of the 21st May 1844, and
directions were given, that a very careful survey gmght
be made of the nullah which supplies the tank, with the
view of devising some remedy for the prevention “of fur-
ther accumulation in its bed. A most accurate survey
was accordingly made by Captain Jacob, the place was
carefully examined by both of‘us on more than one oc-
casion, and the means of effecting the desired object
were fully discussed ; the vesult of which was, that an
estimate was prepared and sent in to the Military Board
on the 26th December last, accompanied by a survey
and sections, for the excavation and removal of a mass of



113

carth whose solid conteiits amounted to 2,900,000 cubic
feet, and for the ie-opening of a channel and repair of o
bund, which had been originally constructed with the
intention of carrying off all earthy matter, and prevent--
ing any deposit in the tank, but which bad fallen into
complete neglect and disuse. The probable cost of these
several improvements amounted to Rupees forty-six
thousand seven hundred and sixty-five; and the addi-
tional gnantity of water which Captain Jacob calculafped
would be available for the inhabitants of ~Poona,
amounied to a 30 days’ supply. -
90. Another project of some importance ‘which has
engaged the attention of this Department is that which
is alluded to in the 4th para. of the Superintending En-
gineer's Report for 1844 | 45, and which at that period

- was affording some employment in estimating and de-

signing to the Executive Engineer of Nuggur. I mean
the proposed aqueduct at Yeola, for the supply of the
town with water. It appears that an estimate, amount-
ing to Rupees twenty-nine thousand nine hundred and
seventy-two, had been prepared by the Executive En-
gineer under date the 9th February 1846, but that

“the project had been temporarily abandoned in con-

sequence of the inhabitants of the town evincing a
disinclination to pay the amount of subscription origin-
ally agreed on by them. At the recommendation of the
Revenue Commissioner, however,-the project was revived
by this Department, and it was intended that Captain
Jacob should have begn deputed to examine the locality,
and prepare fresh estimates, if the proposed means of
supply appeared likely to prove sufficient; but Captain
Jacob’s employment on the special duty already alluded
to prevented this arrangement, and I contrived, therefore,
during my tour of inspection, to visit Yeola and examine
the place myself. ' .

91. The complaint regarding the scarcity of water 1

found to be but too well founded. The wells in the town
and its immediate vicinity, which are the only available

Rs. 46,763.

Proposed aque-
duct at Yeola on
the Nugpur and
Malligaum Road.

Rs. 20,072
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sources of supply, though numerous, are for the most part.
of little use, and many of them, even in the month of
January, weve perfectly dry. The Panmulla well, from
which it was proposed to supply the town, and which is
-about half a mile distant from the walls, is the only’
favorable exception that can be pointed out; and as- it is
fortunately fed by a very strong spring, it yields a moderate
supply to a great proportion of the towns-people during the
howweather. The depth of water at the time of my VISIt
was eleven feet, and the rate of supply, on being calefully
tested, was found to amount to 2,800 gallons per’ hour.
This, though of course insufficient for all the inhabitants,
would have yet been enough to fill some 3 or 4 reseivours;
and with a Persian wheel to raise the water, and masonry
pipes to convey it to the town, the expense I think would
have been very moderate compared to what the Execu-
tive Engineer of Nuggur had reckoned it at. The chief
inhabitants, with whom I held some conversation on the
subject, though evidently extremely anxious to avail them-
sselves of any liberality the Government might be pleased
to extend towards them, manifested a very great and
extraordinary reluctance to bear any portion of the ex-
pense of tlius adding to their own comforts; and as it
appeared to me to be advisable, before estimating for the
work, to ascertain from the proper quarter to what extent
this disinclination might extend, reference was made to
the Collector of Nuggur, under date the 23d February
last, which to this day remains unreplied to. Nothing
further, therefore, has been done.

Projects forin-  92. Various projects have been undex consideration for
';ﬁ‘;“st‘,‘f’g“ﬂ;‘;r““g; increasing the supply of water on the Thull Ghaut Road,
“Thull Ghaut Road. *and some I hope ere long will be sufficiently matured

to be laid before Government and approved of, Without
entering into particulars, I may mention that estimates
ave either in progress for proposed new works or improve-
ment at Kussara, Kurdee, and Kulluingaom, or else that
the necessary preliminary enquiries are being made with
a view to the preparation of those documents with suf-

ficient accuracy to be submitted to superior authority.
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93. The work proposed at the last mentioned place
is a new bund, which I think might be constructed at a
very trifling outlay, and with a certainty of quccess. The:
original one was built by this Department in, 1837, and'
appears to me to have been faultily designed, loosely
constructed, and injudiciously placed, so that its failure
so shortly afterwards is easily accounted for. Though 14
feet in height, its thickness at the base is only 5} feet;
and though intended to stem a stream of some force, as
well as to resist the pressure of a column of water of the
height first stated, the masonry is of rubble and choonam,

“and that not of the best quality. As to the.site, I am
unable, except by a sketch, to convey a correct idea of
its inferiority to another which .might have heen selected,
and I therefore add the subjoined rough outline, shewing
the position of the proposed new bund as well as that of
the old, together with -their relative dimensions and
construction.

Section of”
proposed bund =

Proposed  mew
bund at Kullwin~
gaom..



o. Old Bund.
b. Breach in do.

¢. Propestd Bund.

d. Well.

. Feeding Nuliah,
1. Oatlet,
¢. Muin Road.
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94. At the requisi.t.fon of the Collector of Tannah,
an estimate by Lieutenant Scott was sent in on the 1st
May last, amounting to Rupees two thousand three
hundred and twenty-five, for clearing out, and adding a
bund and escape channel to, the tank at Colsette, which
the Collector stated would not only benefit the inhabitants
of that village, but the travellers generally who frequent-
- ed that great line of road. The villagers themselves
oftered to contribute the sum of Rupees two hundred and

fifty-one, in cash and manual labour. A report and

_sketch have also been received from the same Officer,
and are now under consideration, for improving in a
similar manner the tank at Kulwa, opposite Tannah.

'95. The best means of improving the Wuddala Tank
at Panwell, from which the inhabitants draw so large a
portion of their supply of water, has also afforded mat-
ter for consideration and oflice labour. It appears that
during a flood which occurred in 1844, the earthen em-
hankment by which the water is retained together with
the masonry retaining wall on the inner side, were par-
tially but extensively injured, and that the breach so made

Estimate for clecr-
ing out and im-
proving the tank
at Colsette.

Rs. 2,825,

Proposed me-
thod of improving
the Wuddala Tank
at Panwell.

was promptly repaired by an individual of the name of

Sookul Sing, to the extent, that is, of renewing the em-
bankment ; but the retaining wall was not rebuilt, and a
proposition was made by the Acting Collector of Tannah
to .remedy the defect. On an inspection of the place,
however, the standing portion of the retaining wall ap-
peared to me to be so deficient in foundation-and strength,
that it afforded no protection or support to the embank-
ment, and that it would be therefore useless renewing
the breached portion on the same plan as the old wall.
It was.clear, moreover, that the embankment itself was
amply strong enough to retain the water, as long as it
was not overflowed, and I proposed therefore to make
escape channels, to give egress to the surplus water after

it should have reached the level of the top of the retain-

ing wall. The Military Board having approved of this



Large Tank at
Tanngh attempted
to be cleared out ;
cause of ill success.

Chowdar Tank
at Mhar cleared
out,

Rs. 6,047.

Rs. 1,614,

Sluice gates con-
structed in the
bund at Kullad,

Rs, 617,
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suggestion, an estimate has been called for, and is un-
der preparation by Captain Pruen.

96. On the recommendation of the Judical Commnc-
sioner for Goozerat and the Concan, an attempt was
made in the month of May of last year to clear out
large tank in Tannaly whiclr affords the chief supply of
water to that town, and which had become choked up to
a great extent witlh mud and weeds. As it was found to
be a too expensive work to be done by free labour, I
suggested that all the convicts who were then available
from the Tannah Jail might be employed on it; and this
proposition having been approved of by Goveinent, Mr.
Mungavin took out 250 prisoners on the 22nd of May,
and commenced work. He had made, however, but four
days’ progress, when the convicts were withdrawn by
order of the Acting Session Judge in consequence of a
recommendation to that effect from the Civil Surgeon,
and this exceedingly useful work was thus '1band0ned

97. The clearing out of the Chowdar Tank 'uf Mlnl,
which was stated in last year’s Report to have been post-
poned in consequence of the prevalence of cholera, has
been this year satisfactorily completed by contract. The
accepted tender amounted to Rupees six thousand and
forty-seven, but as the mud in the bed of the tank was
found, after the water was drawn off, to be but 4} feet
in depth instead of 5} as hiad been originally calculated
on and estimated for, a corresponding deduction has beeit
made from that sum, so that there is an unexpended bal-
ance of Rupees one thousand six hundred and fourteen.
This balance it is proposed to lay out in repairing certain
portions of the retaining wall wlnch are in a dilapidated
state.

98. The sluices which it was proposed to make in
the bund across the Kuna at the village of Kullud, as
mentioned in my Report for 1844 | 45, have been com-
pleted by Mr. Scott during the past season, at a cost of
Rupees «ix hundred and thirty-seven, the expense’ huv-
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ing been defrayed partly by Mahadeo Rao Nilkunt Poo-
rundurry Jagheerdar, and partly by the villagers.

99. A new well with cut stone retaining wall and
stone parapet is under construction by Lieutenant Chap-
man at Egutpooree near the top of the Thull Ghaut, at
an estimated cost of Rupees seven hundred and fifty-onc;
and as the site is well chosen, there is every prospect ,of

“its affording such an abundant supply of water, that, to-
gether with the excellent well which now exists, it will
prevent any further complaints of scarcity at this constant-

-ly frequented halting place. A well is also being cleared
out and improved by Mr. Scott at Shikrapoor, on the
Seroor road, at an estimated cost of Rupees one hundred
and seventy-six.

XVIL. BuiLping Axp BuiLbping MATERIALS.

100. In my Report of last year, I ventured to offer
‘a few remarks on the bad policy and false economy of
resorting’ too generally to what is usually denominated
““cheap work” on lines of communication intended to be
permament, and I was in hopes that the examples there-

in cited of the comparative cost.and durability of good .

work and “cheap work "might have the effect of bearing
out my opinions.

101. As it is possible I may have been misunderstood,
however, when I stated that “the better a work is con-
structed, the cheaper it will eventually prove,” I now beg
to explain, that I never intended the word “costlier” to
be used synonymously with the.word “better,” and it
was very far from my purpose to advocate the construc-
tion of ornamental or highly finished work. 1 merely
wished to make it appear, that where the best of all
known building material abounded, it was a great mis-
take not to take advartage of-it; in other words, that
where stone was to be had on the spot for the mere cost
of quurrying, as it is in almost all parts of the Deccan,
it was a pity to use wood, which has to be buought at an
enormous cxpense from ’:he Calicut or Dhang forests,

New well at Egut-
poores and hn-
proving a well at
Shikrapoor.

Rs. 751,

Rs. 176.

“Cheap work.”

Explanation of
the term “good
work " as relates to
the Deccan,



Good work need
nat be costly, and
it is in reality
cheuper than bad.

Building ma-
terials should vary
us the productions
of a country vary.

Instances of im-
policy of ¢ cheap
work.” .

120

and a sull greater pity to resort to rubble work, which,
though cheaper at the outset than cut stone, possesses
not a tenth of its durability.

102. The style of work whose general adoption oun
permanent lines of communication in the Deccan I
respectfully contend for, is any thing buta costly one;
fact, it isnot more expensive than those which I condem-
ned. A good bridge of roughly cut or hammer dressed
stone, chisel edged at the joints, would not cost more than
a bridge of rubble and chunam abutments and piers, and
teakwood superstructure : it would be beyond all compari-
son more lasting, andit would not require annual pointing
and dammering and other repairs to prevent decay and
dilapidation, as the other most assuredly would. With
the material now advocated, therefore, abundant as it
every where isin the Deccan, and easily prepared, I think
I may venture to re-assert without fear of misappre-
hension, that ¢ the better 'a work is constructed the
cheaper it will eventually prove.”

103. Viewed in the light I intend, the rule might be .
made applicable to the products of all countries. In
Goozerat for instance, where stone does not exist, and
where brick and chunam are the most easily procur-
able of all building materials, and with a little trouble are
generally to be had of good quality, I would construct
all bridges, where a good foundation was to be had, of
masonry so composed ; and to carry out the rule I have
laid down, I would invariably insist upon the work being
of the best description, firmly believing that it would even-
tually prove the cheapest

104. Of the sad impolicy of “cheap work,” the Report
I have now the honor to submit furnishes additional proof.
"The failure in 1840 of the bund-at Kullumgaom, and its
prototype at Kurroond, and the present failure of the ap-
proaches of the Shikrapoor Bridge and the small bridge
near Nassicli, are either solely or in part attributable to
the fact of a very inferior description of work having con=

[ ]



121

tented the desiguer or the builder; and to these instances
I might add that of the parapet walls of a second bridge
on the Mail road between the Sungum and Kirkee, which
are in so dilapidated a state, that a heavy shower of rain
would probably wash them away. Other works there
are; of greater magnitude, which might be udduced as
e\‘lmples of the fault I comphm of, but at present, it
comes not within my province to notice them.

XVIII. DepArRTMENT AND ESTABLISIIMENTS.
105. Several changes have taken place amongst the

Buropean Overseers. Mr. Sub-Conductor Viges was re-
manded to his Corps in December last for the extreme

negligence and untrustworthiness which hehad manifested

in the case of the Regimental Buildings at Nassick, as
explained in the 81st paragraph of this Report; and
Corporal Acting Sub-Assistant Overseer Godfrey was
transferred to the Executive Engineer’s Office at Poona
in November, in order that he might be instructed in his
duties.

106. Serjeant Assistant Overseer Brock was transfer-.
red from Lieutenant Mungavin’s Office to that of Lieuten-
ant Chapman in April 1846 and Corporal Sub-Assistant
Oversed® Tudor was also placed under the latter Officer
for employment on the Thul Ghaut, in January of the
present year. Corporal Sub-Assistant Overseer Mungavin
rejoined the Department, after a temporary absence at
Aden of eighteen months, in August oflast year. Gunner
Morgan of the Horse Artillery was admitted into the
Department, and joined in October following, as an Act-
ing Sub-Assistant Oversecer; and Serjeant Assistant
Overscer Roberts was also transferred to the Department,
and pldced under C’lptam Pruen’s orders in Mau(h l.mt
In consequence of these changes, the number of *Euro-
pean Overseers now at the disposal of the Department
exceeds by one the number available at the date of my
last Report. .

European Suh-
ordinates. Remo-
vals and appoiut-
ments.



‘Promotions and

-conduct,
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-107. By the promotions in the Public Work Depart~
‘‘ment which were published in Government General Or-
ders of the fifteenth of February last, Serjeant Overseer
Armitstead rose to the rank of Sub-Conductor, and Ser-
jeants Levien and Brock, from Assistant Overséers to-that
of Overseers. On the conduct of the former, no further

. commendation need now be bestowed, as it was solely

‘Bad ‘conduct of
-an Overseer.

Assista.n.t Sur-
‘veyors and Build-
-ors.

Changes.

~Conduct,

on account of his exemplary behaviour and superior
qualifications that he was- selected by the Military
Board to fill the responsible situation in which he is at
present placed, and to hold the rank he now does. Ser-
fjeant Levien is ‘also well worthy of his promontion, and
his steady conduct and high attainments as a:draftsman
give him claims to the favourable notice of 'his superiors.
‘Of the rest of the European ‘Overseers, Serjeants Tailor
and Angus have most distinguished themselves by
uniform excellence of behaviour and great attention te
their duties, and Serjeant Brock1s also favourably spcken
of by Lieutenaiit Chapman.

108. The only Overseer whose conduct has been
complained of is Serjeant Allyman, whose unfortunate
addiction to intemperance has at last compelled Captain
Pruen to solicit his removal ; and his loss will be the less
felt, as his acquirements are of so ordinary a kigd as to -
be barely ‘useful except in superintending road repairs
and such like work.

109. The only changes which have been made amongst
the Assistant Surveyors and Builders since the date of
my last Repért, are the departure of Hurbajee Rowjee to
Aden, and the re-appointment of Govind Moreshwar to
the Department, and the conduct of all the others has -
given satisfaction to the several Officers under whom
they afe placed. Venaik Bhicajee, as usual, has entitled
himself to great praise for his invariable willingness and
diligente, as well as for his qualifications, and Ragoba
Hurjee has also maintained his previous good character.
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I10. That all of the Assistants have been dﬂng‘enﬁly
employed, -either in carrying on sanctioned works or in
‘estimating for propesed ones, will be fully credited, I
trust, after a persual of the foregoing account, and an in-
spection of the appended Mst of estimates which have
heen submitted for consideration or sanction.. And hav-
ing now concluded my Report of ¢hié proceedings of the
Department for the past official year, I am contented:
to hope that the satisfaction which Gevernment. were
pleased to express at its performances of the preceding
year, may be augmented in proportion te the increase of”

< work whiclv-has been herein detailed.

. T have the honeor to be, &e.
(Signed) _H.. BERTHON, Captain,
Superintendent Roads and Tanks.
_Poona, 4tk August 1847.

~HOPE tem



STATEMENT of Expenditure in the Constriction and Repair‘
of Public Works in the Road and Tank Department from the lst of

May 1846 to the 30th of April 1847.

NAMps or WORKS, AMOUNT. ToTAL.
Works connected with the communication of the Country. Rs. la.lp
Constructing a bridge in the City of Poona .y...... N 7,513 17 3
Overseers bupcnnten(hr‘g ditto...... cereriaean. v 183 |13} 2
Annual repairs to Mail 104.(1 Poona to Kho oolw for the > :
official year 1845 | 46.. v P R I 6,762 14|10
Annual repairs to ‘cross road» .. dxtto ereeenr e 235110| 8
Ditto Bridgos and Dmms, Mail road ditto...... 740 0] O
Special repairs to Mooseo flying bridge.........c.v.. 0l <738| 41 2
Annual repairs to Poona and Moosce flying bridges, 48 | 47. 378 0] 0
Ditto *  Mail road, Poona to Khopoolie. .ditto.... 8,046 | 911
Ditto Cross roads ......ditto ...... ditto.... 3,035 00
Ditto Fair weather roads...... ceo..ditto.. .. 1551 0] 0
Ditto Bridges and Drains,-Mail road...ditto.... 826 0] 0
Ditto Bridges and Drains, cross roads..ditto.... 18| 0} 0
Special repairs to Bridges and Drains, Mail road. .ditto.... 4908 110} 8
Ditto Bridges and Drains, crossroads..ditto.... 2201 0] 0
Rebuilding approathes and pnmpet nalls of a bridge on } 533! 111
the Ma)l road near the bun"um feessaeaeas seees § *
Minor Works.......c.ocoveviinns Ceersrstacsasanns 221 [12{ 5
Building stone coping to parapet “alls of Poona bridge } 580 ol 0
apploaches T -S
Repairing Fords Poona Collectomtc ...... eereee N 13| 8 4
Constructing stone foundation to picee of road conuectmg 66!l 0 o
Karlee bun"alow with Mail road.......
Amnual repairs to Mail road Poona to Seroor for 1846 | 47... 4,860 |15 6!
Ditto Bridges and Draius on ditto..... ditto.... 424 | 3 4
Ditto Main road Poona to Neera bridge ditto.. .. 2,646 9 8
Ditto Bridges and Drains on ditto ....ditto.... 443114 0
Ditso Sholapoot road. ... . PRI 1117, JR 631 111] 4
Ditto Bridges and Drains.on ditto ....ditto.... 20( 1] 3
Ditto Cross roads. . ... PRI s 3 111 PN 413 (11} 8
Ditto Bridges and Drains on ditto ....ditto.... 721 6 7
Ditto Flying bridges at Sercor and Koxu- ] 700]| ol o
GaUM .. oveennnns. eveeveessditto.. §
Ditto Cleared tracks....ooeevn oo, itto.. .. 2831 3| 8
Ditto Bridges and Drains on ditto .. ...ditto.... 481 71 £
Repairing approach of Shikvapore bridge......oeoevernes 309 | 0] 4
Minor Works..... A ve 151 | 5(11
Making four brass sheaved blocks for ﬂ)mv bu(l"es. v 116 0] O
Building Bridge over a nullah at Wusud\mzlca et eans oo 1,720 0/ 0
Ditto...... ditto...... at Kondapoor.. .......... 2,940 0| 0
Constructing a new road between Patus and Indapoor..... 1,25,721] 3|0
Carried forward Rs,... 1,74,068 11l 6




Statement.—( Continued.)

. NAMES OF WORKS. AMOUNT. l TOTAL.
Rs. n.lp.l
Brought over Rs....|1,74,068]11 G

Annual repairs to Main road Seroor to Nuggur 4G | 47...% 3,362] 9 lO

and substituting mooring rings...ceeecqevcrone sees §
Erecting a bridge at ErlaParla........ «ccoevivnea..... 1,500
Constructing new road from Coorla to Bhandoop by-con- ? 7 500
VICt 1abOUT, s en s ca st vrtcnssvassasoonracrsocsaaas § 4

[~ 2R~

Ditto Bridge and Drains ditto »e....ditto.s.s 447 |13 0
Ditto Cross roads....cvcee senoaotho.ditto.. .. 737 2!0
Ditto Bridges and Drains........,...ditto.... 78 (12 "'
Minor Works. .o veeeeeviieierenerssrsecaonsosonnes 241 2 2
Annual repairs to works on Nagpore Dak line............ 5841/ 3| 4
Special repairs to...... ditto ......ditt0..ecerarinsaes 1,7331 7 7
Erection of New Works ditte ......ditto.. 1,660\ & 2
Maintenance of Ferrymen and Haulers ditto......... ... 3,002] 111
Taking charge of stores............ ditto.e..covnenn.. 240 (.01 0
Annual repairs to Main road from Thull to Candore ( 12036 | 2| 7
Ghaut...coeieeieenenann. s ereseaaes. 1846 | 47.. ’ ~
Annual repairs to Budrres and Drains ...... ..ditto .... 178 |15'11
Ditto Cross roads Nassick Sub-Collectorate. ... 1,639 |13} 5
Ditto Bridges and Drains  ditto....ditto .... 83| 6 7
Ditto Ferry boats and Flying bridges.......... 162 [14) 7
Special repairs to Main T0ad...eediveeiiirennieannes 23 |14]10
Converting Kadoo ferry boat into a flying bridge.......- 54|15 7
Repairing a Bridge on Sinnur cross r0ad.. .. cocoerervess 2006 115| 9|
Minor Works..coveeuieceereinnnecteccssrneenssasess foonnsansfor]es
Pulling down and stacking frame work of the Undwell -
Bndgexg 85| 6 2
Completing lower and experimental portions of road on
the Thull Ghaut.....l.).... p } 16,001 11} 9
Ditto upper portion ........cc.. ditto.sren. 6,702 | 011
Special repairs to Main road, Colsette ferry to Thull Ghaut. 89| 0f 7
Annual repairs to ditto ditto........1846 | 47.. 9,070 |10} 4
Repairing Bridge at Gokhirwd...covoveiieceiiiniiinns 5.305) 9
Minor Works. .. ovueerneeceouiee coeennesossesssansnne 18112} 0
Constructing steps to Jotty at Callioan........ccovvannnsn. 431 3| 6
Repairs to Bridge at Bassein....oiveveeeeeriecerenennnss 102114} 5
Annual repairs to roads in Bhewndy 1846 | 47.......... 134| 6/ 8
Special repmrs to Kns:eylee bunder”(called erroneously in
last year’s Report, owing to a mistake of the copyxst,} 1,006{ 7| 6]
“CnlhimPler”) S
Conveying four guns from Tannah to Kusseylee bunder. .ee 21| 0] 0
Repairing road from Anick to Chemboor................ 115]| 44 5
Building a Boat for Qomergaom ferry....co.o.oovninns.. 421|10| 1 "
_ Breaking down and re-building wing walls of Mullar Bridge 4044 7} 0 '
Constructmgfourroller fx-ames......................... 12¢| U} O
Annual repairs to main road, Sion to Colsette, 1846 | 47.... 5,042 15| 9i
Ditto ditto Bandora to Ghorebunder ditto, ... b, (‘90 0| 0
Ditto ditto Trombay to Sion........ ditto..... vu3| 7 0
Special Ditto to ditto between Tannah and Perseek........ 51101 2
Minor Works...ocvoieenuisorineneanns cetetrcsreniiinns 451 41 5
Annual repmrs to road from Chemboor to AMhoud.......... 165| 0} O
Special repairs to Sankie bridge and Vehar bund.......... 16( 5| 2
Roemoving guns from the ramps of tie Tannah Caunseway } 15211} 6
0
0

I
2|

Carried forward Rs.l... | 2,68,152
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Statement .—( Continued.)

NAMES OoF WORKS. AMOUNT, ToTar.
Rs. Jalp. Rs. [a.ip.
Brought over Rs....... | 2,68,152]12[10 .
Providiug metal for the Mail read froin Panwell to Kho- } 145 1
poolie out of the sanction for 1845 | 46........ ...l § ol 7
~Aumnual repairs to Nagotna and Mahableshwur road ditte. . 3,025 0| 0
Repairing Platforin of Panwell bunder........ ..... P 4,342 | 8| 8
Annual repairs to Mail voad, 184G | 47...... ceaenreaeene 5,978 711
Ditto Bridges and Drains.......c..... dxtto . L, 0110] 8
Ditto Nugotna and Mahableshwur road..ditto- . 4,670 0} 0
Ditto Cross roads Tannah Collectorate ..ditto.. 3,357 |13} ¢
Constructing a piece of road leading into the Town of ) .
Cluploon......................................5 1,4391 0/ 0}
Anunual repairs to Cross roads Southern Concarn, 46 | 47.. 1,189( 1} 5
292,367| o &
TANKS, WELLS, AND BUNDS.
Deepening Wells at Wursoolie....seoviieeccsocecenesns 16| 4; 4
Building coping of cut sto: wells in tl - .
g soping of eu lon o o wlls i thoKiundl- 1| 55| g
Opening sluice gates in the Dhurrum at Kullud...... .... 637 |15l10
Opening sluice gates of Kutrass Tank..........00 coils 6l ofo
Closing.oceovereaes dittoeeoo.. .. B 117 RN 47| Ol 0
Repairs to wells, Nassick Sub-Collectomte. cevensssesares 34| 711
Deepening and enlargmg well at Kussarg,....ceoeveneeens. 221 (12110
Improving the Tank at.......... ditt0 vevvveverancnnns 109 |15) 7
Cl. aring Tank in the Town of Tannah..... coevuivieancas 915 6
Clearing out Chowdar Tank at Mhar........ceneeevveane |- 4,355 0 0
(———[——] 5,089 7{ @
BUILDINGS.
Annual and special repairs to Travellers’ Bungalows and ) 4145 9] ¢
Furniture,for 1846 | 47....cvvvereriniesornennnenes § L 3
Building a Post Office at Khundalla............c0veents 286} 0| 0
Supplying plank weather frames to Karlee and Wurgaqg 13| 4 s
bungalows and out-houses..ceea vevvoeenitonencers § .
Bmldm" a Privy at Necra Bridgobungalow.....o.cvevens 1711 0' 0
Repmrsto roof of Seroor Bungalow...... Cerresetraanes 3713 ¢
Repairs to ditto of Chandore bungalow out-houses esvens 2014 o
Erecting Military Buildings at Nassick.o.oovveineieeaans 3,852 4| 8
Certain aAditions t0. ... ditto.. .o Qiti0. .o sreeneeesraans 497 710
Anuual repairs to store room at Bhewndy.ceoeevenevaenns 9129
Ditto Military Buildings ditto....vevnoenaa. 6|90
Special repairs to Tannah Church. .. oevvvveviiienenaniane 911110
White-washing Kospital at Bhewndy....c.oeevrevveasones 38415/ 6
- Annnal repairs to buildings in Customs Department at 1651 4] 1
Tannall...oveiceeenteccrornsiasecennncsiasnones §
Special repairs to........ ditto............ditto........ 10| 4| 0
Constructing a gate and repairing enclosure wells of Mam~ 258] 3l 1
Iutdar’s Cuteherry atCallian.........c...c.veennn.. z
Annual repairs to Civil and Detacht. Hospl. at Tannah.... 90|15 8
Ditto . Store room....coeeeve.. dittoe. . voaen.. 42| 0} 0
Weather Screens for entrance to Tannah Church.......... 93|70
Special repairs to Office of Collector of Customs Tannah.. 4017 8
Annual repairs to permanent and temporary pendalls...... 117} 9| 6
Carried forward Rs..... | 10,001 13, 712,98,356012] 5
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NaMEs or WORKS. | AMOUNT. TorAL.
. Rs. ja.|p.] Rs. 'n. 12
+  Broughtover Rs....| 10,001 13| 7[ 2,08,356:12| &
Ereeting four now and improving two old ditto.....s e 3,470] 71 8
Constructing three Sentry boxXes. <. cevvesdieeianenans 24 15| 8
Lirecting u new Detuchment Hospitalo. oo v veeneeneesss| 1,506 0 0
Counstructing & new Bungalow at Par.....cceoeeeencioess 1,250 0| O
Furniture for........ B 3 2 oioo
Nuinda Ceiling to Indapoor Bungelow.......... vemeanas 101 {1111
| 16,139| 010
Grmud total, Three Lacs, fourteen thousand, seven hundred and ninety- 3.14.705 18 3
five, thirtecn annas, and three PieS.....ve cenveroorreacaaaan,. §| P25

STATEMENT shewing the Amownt expended by ecach Officer

of the Road and Tank D

30tk April 1847.

epartment Jrom-the lst of May 1846 to the

NAMES oF OFPICERS.

Lientenant Cowper.. ......
Mr, Scottee....... trraeae
My, Armitstead...ooov.oae
Captain Donnis...........
Lieutenant Chapman......

» Scott.....vnen.

’ Mungavin.,.....
Captain Pruen............

Total......

Roads and | Tanks, Wells 133
Bridges. and Bunds, | Duildings. | ToraL.
Rs. |a.{p.] Rs. la.ip. Rs. |a.lp. Rs. la.ip.
82,56514 1| 507 13/ 4] 1,581 7,’7 84,715] 8| 0
20,4270 21 5[ 690 1510| 1,072 | 210] 23,000] 5{ 1
1,25,721) 8] 0f.... . deufee fonnnnnn ]oufes [ 1,25921 1 8] O
12,567 1) 2. .ooiufoee lovenaean]e]en | 125671 1] 2
38,856/ 5| 9 341 7)11| 4,985 (10, 9! 43,876] 8| 5
15,792 011 331 12| 5 09 | 717 17,043] 411
22,223| 1| 6 9|5 6) 65,471 14 41 27704} 5{ 4
24,214| 8! 7| 4,355 | 0l 0| 1,508 | 5! 9 30,077 /14{ 4
2,02,367) 5] 5| 5,080 [ 7| 0] 16,439 | 01103,14,705 |13] 3
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RETURN shewing the Expense of E;zgincerin_(/ and  Superintend-

ence with reference to actual outlay.

Expense of, )
N ) Establishment E ditur Ratctpcr
AMES OF OFPICERS. per annum. xpenditure.| cent.
L]
- ) Rs. Rs.

Licutenant Cowperseeeecvaranee covssesrorsass 8,048 34,715 23..-.
Mr. Scotteeenecanns. vevevee cereees “eseranee 9,047 23,090 301
Mr.rArmitstead. ..o ooiviiiiiiiine ciiionenesan 1,676 .1,25,721 1%
Captain DenniS....vovvueeis vovnenennenenes|  T,140 | 12,567 |* 564
Licutenant Chapman. ..o ..vciieasenssasrraess 7,805 43;876 173

9 T N 8,859 17,043 52

2 Mungavin..eeeeseesns sonansne cone 7,773 27,704 28

Captain Prucn...coceeeesosess sosavrsosocen. 8,415 ’ 30,077 o8

Total Expenditure during the year...e..o0. Rs. 3,14,795
Cost of Establishments ......doseoves vues 58,663
Average rate percent...oociiennnn. Cereenes 185

(Signed) II. BERTHON, Captain,
Supt. Roads §c.

Norg.—Captain Dennis is Post Master as well as in charge of the Nagpoor Dak Line, and
the allowances drawn by that Otficer should not thorefore be all debited to the Road aund
Tank Department, especially as his engineering duties are confined to ong line of works.

(Signed) H. BERTHON, Captain,
Superintendent Roads, §c.



. 1"’9

List of Estimates prepared by the Officers of the Road and Tank
Department and submitted Sor sanction between the st of Day 1846

and the 30th of April 1847.

AMOUNT.

ESTIMATES.
L
CAPTAIN JACOB, Rs. a.l .

Estimate for a new Terminus to the Poona and Panwell Mail rgnd, ? 2.55.502] o 0
accompanied by a survey, sections, and 11 designs.......cociviaenns 90950

Supplementary estimate for certain alterations to ditto...... Creaeeveecans 9,947| 0] 0

Estimate for clearing out and improving the Tank at Kutraj, accompanied l 46565 ol o
by & survey and SeCtionS....oeeeereeasecssess Cererererraaenienns 2!

LIDUTENANT NOR’I'H

Rouch estimate for a new line of road betwcen Kussara and Kurdee, 3; 33.391! 0 0

accompamed by a survey snd sections....... ... teenaen oo NN 1 B ats
LIEUTENANT BRUCE.

Estimate for a new line of road between Poona and Wagoolie, accom- 88.986| 0 o

panied by a survey, sections, and 22 designs.......... cesesvsesoces § >
LIEUTENANT COWPER.

Estimate for a coping to the approaches of the Poona bnd"e ...... . 580] 0| 0

Ditto. . .. for re-building approaches and parapets of a budge on the Mml 1.060| 0| o
road, accompamed by BPlAD. . ittt teiiee i iiaees cean ?

Eﬂhmate for supplying plank weather frames to Karlee and Wargnon Tra= ) 20l of o
vellers’ bungalows and out-houses....ccceevianverinaceieaeanncens [} i 1

Estimate for cohstructing a piece of road to connect the Karlee bunga]ow l 19| 0| o
with the Mail road..... NRTET secesrterense Cerereerariianan [

Estimate for securing railing posts of Wellesloy bridge..coee coeeeneiaas. 216}, 0 0

Estimate for 53 Drains and Culverts on Bombay road, accompanied by plans.| 31,224] 0] 0

Mr. SCOTT.

Supplementary estimate for construction of Toka raft..seecesceeesecasen. . 4241 0/ 0

Estimate for repairing retaining wall of Shicrapore bridge..........o0ues. 460{ 0, O
Ditto for removing the Poona flying bridge, and establishing it at } 2,408 o 0
Kurradee, accompanied by a section of the river, plan &c....vvvvvvses a4

Mgr. SUB-CONDUCTOR ARMITSTEAD.

Estimate for completing the new road between Patus and Indapoor, ac- } 1,31,643( 0' 0

companied by a survey, section, and numerous designs.. .. ... covseve "
LIEUTENANT CHAPMAN.

Estimate for a well at Egutpoora, accompanied by a plan..........c.e00s 7511 O' 0
Ditto for additions and alterations to Military bmldmgs at Nassxck ] 015 |
accompanied by plans.ccioeeeioerotenierannnes Vetenacseearenns . 0.0

Carried forward Rs.,v0.4.1 7,04,762] 0] 0
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ESTIMATES. AMOUNT.
LiguTENANT CuAarMAN.—( Continued.) Rs. a.!p.
Brought over Rs.....| 7,04,762 0, 0
Estimate for repairing a bridge on Smnur crossroad, n(-compumed by a plan 2071 0; 0
Ditto for completing new road on the Thull Ghaut with several designs.| 1,48,391{ 0, 0 -
Ditto for improving the main road at Kokungaom........ tevenasaean . 258] 0] 0°
LIEUTENANT SCOTT.
Estimate for a weighing shed for the Tannah Custom House, accompanied ) 770! 0, 0
T ceerienans § ‘
Estimate for repairing Mamlutdar’s Cutcherry at Callian..... teeneeaenes 260} 0! 0
Ditto for constructing stairs to the Callian setty, accompanied by plan.. 49{ 0 0
Estimate for bungalow for the Assistant Collector at Kelwa Mahim, } 4.014 0} 0
accompanied by a Plan.... covviieriiniiiiiirioriittisarerenaaas !
Estimate for a bungalow for the Assistant Collector of Customs at Bassein,..{ 5,400/ 0 O
Estimate for building a well at Bhowndy .......oovuueveennans ceenienae 135/ 0; O
Ditto for removing rubbish from gutters of Ruttoonda PASS.cee oo erns 99/ 0 0
Ditto for clearing out and improving the tank at Colsette, with plan &e..[ 2,325/ 0} O
LIEUTENANT MUNGAVIN.
Estimate for a Brldge at Erla Parla, accompanied by 8 planeccese cueves 5,310/ 0/ O
Ditto for an Hospital at Tanna.... ditto..:..... ditto..vous. ceceses 4,569 0} 0
CAPTAIN PRUEN.
Estimate for a numda ceiling 10 Indapoor Travellers’ bungalow.......... ' 108 0| 0
Ditto for a Mamlutdar’s Cutcherry at Oorun, accompanied by a plan.... 1,367 o] O
CAPTAIN DENNIS.
Estimate for a suspension Bridge over a nullah on the Nagpoor Dak Line, 767 o 0.
accompanied by a plan...coco. v iiiiiiiiiie cotnineeniienns .
ANNUAL REPAIRS. ’
Estimates for annual repairs to roads for the year 1847 | 48...... o eeenas 97,060, 0} 0 -
Ditto for ...... ditto. .to Bungalows &Ce.ooevevrneenssns srieieee . eees 4,878/ 0| O
Grand Total..., 9,81,714| 0] O

(Signed) H. BERTHON, Captain,
Superintendent Roads §c.
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'ACCOUNT OF THE EXPENDITURE

- IN THE'

GARRISON ENGINEER’S DEPARTMENT,

FOR

THE YEAR 1848-49.

Bombay, 1st May 1849.

N

Names of Works. Amount,. Total.
. Rs. a. p| Rs. a. p.
Annual Repairs. .
Muking annual repairs to the public building
occupied by troops, &c., in the Castle, Fora
George, Garrison, Esplannde, Colabah, and at]
Out-posts.. .... e eeue .114,786 8 11
Petty Repairs.
Making petty repairs to the public buildings oc-
occupied by troops, &c., in the Castle, Fort]
George, Garrison, Eﬂplnnade, Colabah, and at|
Out-posts.. .... . eee ves| 5,474 10 4
' ) ~———— —| 20,260 14 3
Certain Works.
. Making anew entrance through the Bastion to)
the Sewree Fort, and converting the present
entrance into a Magazine.. . .. 76 0 0
Whitewashing the whole of the bulldmgs oceu-
pied by the Wing of Her MaJesty s 8th Regi-|
ment at Colabah. . . 694 11 0
Putting up =a cellmo' to the oﬂice room of the
Assistant Garnson Engineer.. .. 101 12 O
Cleaning out the Fort ditch, and caulkmg the !
sluico gates . 164 0 8
Repairing the roofs of the Govemment baks-
house .. ;028 511
Repairing the stable slope leadmg mto it from
the road belonging to the Military Pay Office..{ ¢ 86 0 O
Repairing and whitewashing the store rooms, &e., :
at the Government Cooperageé.. .. .. 126 6 0
Carried forward, Rs.....| 1,421 8 7| 20,260 14 38



.

Constructing a temporary shed for the sentinel
of Her Mujesty’s 22nd Regiment at Colabah..
Constructing two masonry platforms for pivet
guns, on the left flank of the Colabah Barracks.
Making alterations to the Serjeant’s quarters,
&ec., of the Rowlee Hill Magazine... RPN
Makmg alterations to the Artillery Hospxtal in
Fort George .... . .
Extending the compound of the Sanntnrium and
the Native Garrison Hospital .... cous
Making alterations and improvements to the
Brigade Hospital at the Presidency. . cene
Constructing four plank partitions, and a corres-
pounding number of doors, to the privy for Na-

208

i

<

<3
Q@ = o O o
o O o o w o o

344

63

Names of Works. Amount. Total.
Rs. a. p| Re a. p.
Brought forward, Rs.....[ 1,421 3 7| 20,260 14 3

Repairing the well and stable at Sion Fort...... 90 8 0
Repairing the road leading to the Officers’ Quar-

ters, and the Mess-house at Colabah.. .... 31713 0
Renewing the present boarding, and building &

new facing of Porebunder stone to the Ball-

court of the Town Barracks.. .... 143 711
Building & wall at the Marine Battahon Line,

N.I., on the Esplanade.... . ....| 680 0 O
Constructmg a chimney to the furnace in the Gun

Carriage Manufactox'y, and a door in the

Foundry.. .. .. ..l 411156 1
Sinking a well outsule the tank in Fort George. . 3211 8
Makiing palisade railing, &ec., in the gorge of|- )

Hodge’sRavelin.. ceen ... 425 00
Constructing open verandahs for the protection of]

the fire engines in charge of the 26th Regiment

N. L, and Marine Battalion vees e 95 B 0
Supplying with water the troops quartered on

Colabah, by laying down pipes from the wells

in the neighbourhood of the Cooperage.. ....{14,646 15

tives at the Gun Carriage Department.. .... 9 0
Putting nine glass windows to the Mess-room at

Colabah cere aees 98 0 0
Making alterations, and opening sky-lights, to the

Turners’ shed inthe Gun Carriage Departinent

at Colabah  .... .osel 880 O O
Constructing a verandah to the prisoners’ room :

. in Port George .. 150 0 @
Dmlnmg the Native Lines at Boreebunder. ....| 975 0 0
Dispatching 3,000 teak rafte?s to Kurraches,

from Nigra Bunder, six miles below Nagotna.,] 400 0 0
Making alterations and additions to effect a com-

munication between the Petty Stores and Sail-

makers’ workshop in the Grand Arsenal .... 70 0 0
Renewing the hoarded floor of the light ammu-

nition room in the Grand Avsenal.... veen 100 0 0

Carried forward, Rs.....[21,944 3 4] 20,2060 14 3



-

Names of Works.

Amount,

Total.

1]
Brought forward, Rs..... 2,

Fitting glass windows to the quarters occupied
by the Adjutant of the 22nd Rugiment N. 1,
at Boreebunder .. . e

Constructing a tank and oven for coppensmg
timber . .. ceas

Rebmldmg the charcoal cylmder fumace, ana-
gon Powder-works. .

Putting a shed over the well in the compound of

the 22nd Regiment N. I.

Hammallage and boat hlre, &e., for conveymg
the wood and iron works of the “Barracks to
Hydrabad in Scinde .

Mukmg a bed of masonry, composod of one stone,
in the Artificers’ yard in the Grand Arsenal..
Substituting iron net work for wire gauze to the
doors and windows of the Laborawry in the
' Grand Arsenal .. .

Putting up two punkasin the M)htary Board Ofﬁce

Making alterations to the stable attached to
Magjor Greathed’s bungalow at Colabah

Constructing a bed of masonry in which to fix the
crane in the Foundry of the Gun Cnrnage De-
partment veee . eeee

Buildings.

Erecting three solitary cells, and privy, with sur-
rounding palisade rails, and a new Guard-
room, near the Depdt Barracks at Colabah. ..

Erecting two lightning conductors to the Gun-|
powder Magazine situated on the brow of}
Rowlee Hill, near Sion . .

Preparing doors and wmdows for the bmldmgs
appertaining to the new European Barracks at
Hydrabad in Scinde ...

Supplying wood works of framed and unﬁ‘amed

timber for various buildings for a Troop off

Horse Artillery at Kurrachee  ....
Preparing the wood work required for the Horse
Artillery buildings at Kurrachee .. .. .
Supplying wood work required for the roof off
the Canteen, Library, and Quarter Guard to)
the new European Barracks at Hydrabad. in
Scinde. . .o
Preparing the wood work for four trusses requn-
ed for the Artillery Barracks at Kurrachee. .
Preparing the frameworks for doors and win-
dows of the temporary pendalls at Kurrachoe. .

(2]
o
o o © o

o
—
13

184 0
49 0

93 11

3,500 0

193 0

403 0

129 9
833 8

Carried forward, Rs. -.-

[

11

®»_ O

Rs. a. p.
+20,260 14 3

22684 1 3

7434 6 0

——

50,379 5 6



Names of Works.

Total.

Brouglnt\‘fonwnrd, Rs..

Levollmg the Esphnade, supplying water to the @hoboes,
. annual repairs to the Dhobeewada, and-exponses in-colleeting

the Esplanadedees, &e. cope
Amount paid to avtificers and: lubourel's ongaged for, or ﬁe”tum-

" ing from out-stations .., ... R .

“Total, Rupees Bighty-three Thousand Soven Hundred and}
E:ghg-:s»x, Annas ggght, nnd Pie (Dnc eses .

Rs. a p.
50,379 5 6

8,007 3 2
| 25,399 15 5

T ——

83786 8 i

/

(Slgned) H.J. MARGARY Capt.,
Acting Garrison Engineer at ;kc Pr‘eszdency. :
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Ve

The Account of the Expenditure in the Civil Architect’s
Department for the Year 1849.

Bombay, 1st May 1849.

N .

Names of Works. Amount., Total.

Rs. a. p)| Rs. a. ,p
GENERAL DEPARTMENT. !

Annual and Petty Repairs.

Annual repairs to the buildings in the General o
Department for 1848-49 ., 7,908 0 0O

Petty repairs to the buxldmgs in the (,eneml De-
partment.. .... .1 2081 0 1
—_——1 10,880 0 1

Certain Works.

Making repairs, &c., to the verandah of the Ob-
servatory at Colnba e 836 3 O
Erecting a new privy, and makmg some altera-
tions to the old one, in the Secretauate com-
pound .. . 840 O
Making certain alteratxons and repau‘s to the
Office of the Deputy Secretary to Government

4o

[}

in the Persian Department.. - .. 265 0 0
Making certain alterations and addmons to the

Government House at Parell ceen 453 0 0
Cudjanning a portion of 2 wall on the monsoon

side of the Government House at Parell ...... 32 2 0

Erecting a considerable portion of new railing,|’
and making other improvements to the Go-

vernment Grounds at Parell.. .. 4 1,576 0 0
Making certain additions to the new pmvnes Iately
erected and altering the two entmnces to the
Secretamate compound . 262 0 0 zu
Making certain alterat:ons to the Lunatxc Asy—
0 0

lum at Colaba. . .1 1,975
Making certain repaxrs to the road between the -
houses of the Hospital servants and the cook-

rooms of the J. J. Hospital.. ... 183 0 0
Making certain repairs to the road and bmdge of
the Sally-port to the North of the Church Gate. 174 0 O
Making several petty repairs t6 the buildings at
Parell . 474 0 0O
Making alteratxons and addmons reqmred to the
buildings at Parell.. .... ees.f 1,028 8 O
Carried forward, Rs.....1 8,047 13 0{ 10,880 0 1



Names of Works. Amount. Total.
Rs. a. p| Rs. a p.
Brought forward, Es.....| 8,047 13 0] 10,889 0 1
Making the necessary repairs on the windows of]
the Grant Medical Collego, to prevent the rain
from coming in ..  .... 88 0 0
Making certain works, and supplying articles for
the use of the Government House at Parell ....] 212 0 0
Making alterations and repairs to the Govern-
ment buildings at Malabar Point.... ...+ 2,390 0 0
Making certain improvements to the buildings of]
the Jamsetjee Jejeebhoy Hospital, and its com-
pound .. BN cese v eell 475 0 0
: —' 11,212 13 0
Buildings. .
Constructing a privy for the use of the Serjeant
in Charge of the Malabar Point Flag-staff. .. 150 0 0
Constructing a building, with fittings and cook-
room, for the use of the students of the Grant|
Medical College .. cene . eeee «es.| 2,780 0 0
Constructing quarters for the Assistant and Ap-
prentices attached to the Jamsetjee Jejeebhoy
Hospital. ce.b 2,515 0 Of
Erecting a new building required for the accom-
modation of the servants at the Government
House at Malabar Point .. e e 770 0 ©
Making exti&?stabling and shed for the carriages
at the Government House at Malabar Point....| 1,052 0 0
Constructing & temporary building at Parell for|
the use of the Governor’s establishment.......|] 959 0 0
8,176 0 0
JUDICIAL DEPARTMENT.
Annual and Petty Repairs. .
Annual repairs to the buildings in the Judicial
Department for 1848-49. .. hee «e+.] 1,100° 0 O
Petty ropairs to the buildings in the Judicial De-
partngnt{ .... eees| 947 8 2
2,047 3 2
Certain Works.
Repairing the shed which connects the Police
Office at Mazagon to an adjoining out-house,
used as a Chowkey cees .eef 93 3 O
Providing further accommodation in the female|
prisoners’ ward in the House of Correction....| 156 10 0
Constructing a raised wooden step at the carriage
entrance to the Supreme Court House.. ..-. 12 0 0
261 13 0

' Carried forward, Rs.....

EEER Y RRTNI

32,586 13 3

\



Names of Works. Amount. Total.
Rs. a. p Rs. a. p.
Brought forward, Rs..... ceeeeeuacaas 32,586 13 3
. Buildings.
None.
, TERRITORIAL DEPARTMENT.
Annual and Petty Repairs.
Annual repairs to the buildings in the Territorial
Department for 1848-49 .. . .1 2874 0 0O
Petty repairs to the buildings in the Temtorm] X
Department .... vers . cen 356 40
. —————— 3,220 4 O
Certain Works.
Making glass casements to the 27 windows of the
Custem House, and a Tubble masonry gutter !
for the cargo shed of that establishment...... 465 0 0
Making repairs to the Soolamon Cadoo’s Salt-
pans. 694 4 11
Erectmg four stands for hnngmg scnles in the ,
Fort Custom House, and railing-in one wewh-
ing place.. 90 G O
Constructing a wooden prlvy over the Sea, and
converting a room into a privy for the use of]
the Custom House establishment. . 310 0 O
Constructing two ventilutors to the meltmg room \
of the Mint .. 636 0 O
Making alterations to the Mumed Bunder Custom
House .. 895 0 0O
Making ulteratxons and 1mp1 ovements to the Go-
vernment Salt-pans and Chowkies. . 510 0 O
Raising the embankment of the Soolamon Shah
Salt-pans.. .... weee] 8,118 0 0 )
6,218 10 11
Buildings.
None.
ECCLESIASTICAL DEPARTMENT.
Annual and Petty Repairs.
Annual repairs to the buildings in the Ecclesxa.s-
tical Department for 1848-40 ..., 100 0 O
\
100 0 0] 42,034 12 2

Carried forward, Rs.....




Names of Works.

Amount, Total.

Brought forward, Rs.....

Potty repairs to the buxldmgs in the Lcclesxasn-
cul Department . .

Certain Works.

Replacing 12 broken paues of glass in the win-
dows of St. Andrew’s Church.. .... .
Making slight ropairs to St. Andrew’s Church ..

Making repairs to the Roman Catholic Chapel at{ -

Colaba .. .

Buildings.
None.
POLITICAL DEPARTMENT.

Annual and Petty Repairs.

Petty repairs to the bulldmgs in the Political De-
partmeant. . -

DR ve e ee e

Rs. a.p| Rs. a. p.
100 0 O 42,034 12 2

308 3 0
—— 408 3 ©

——— 12¢ 6 0

1510 6

Certain Works.
None.
Buildings.
None.
MARINE DEPARTMENT.

Annual and Petty Repairs.

Annual repairs to the buildings in the Marine

Deportment for 1848-49 .. 2,827 0 0

Petty repairs to the bulldmgs in thc Marme De-
partinent.. ....

. - TR eres

Certain Works.

Making repairs to the Mazagon Bunder. .
Removing the Admiral’s Bungalow, with the
compound and out-offices, on the Esplgnade..

1510 6

/

771 12
3,598 12 6

111 10 ©
66 15 6

Carried forward, Rs... .-
2

178 9 6| 46,181 12 2



19

Names of Works. 1 Amount. Total.
T Rs. a. p| Rs a. p
' Brought forward; Its.. . ... 1798 9 6 46,181 12 2
Romoving the Navak ‘€aptain’s Bungalow, with :
the cmnpmm& andf ouf&oﬂiees, on %he I)spln‘ . p
nude. . 56 * 9 .
Making repmrs ‘o the’ leot’s Bundcl. at Colabu 440 8 0 :
Romedying the dangcrou» state of the Apollo
Pier.... . co el 4¥%0-0 O '
Enlarging the nead of the Mazngon I’;m oo 72T 0 0
sl 8302 3
Bui,ldig:g& ‘
None.

lmgiwyethrec, Annas Fifteon, and: Ples Five..

Grand Potal, Rupees Fifsy-fourPhousand Four l'z!-undrod nnd %

54,483 5

N N —

5

’
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No. 159 of 1849.

MarINE DEPARTMENT.

To

THE SECRETARY TO THE MILITARY BOARD,
L]

Bombay.
Sig,

I have the honor to transmit the annexed Report’of the
Proceedings of this-Department, for the official year ending
30th April 1849.

2. The Statement No. I. shows the actual expenditure on
the various works in course of prosecution under me for the
past official year, amounting to Rupees (64,203) sixty-four
thousand two hundred and three.

3. The Statement No. II. shows the cost of Engineering,
including every charge in detail, amounting to eighteen (18)
per cent.

4. The only works worthy of any particular notice exc-
cuted during the year, are as follows :—

1. The Basin.

2. The Breakwater.

3. The Cofferdam.

4. Fitting the Gate of the old Dunc'm Dock to the
Bombay Dock.

’
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1.—The Basin.

5. Scarcely anything has been done to- this work. The
contracts which were entered into for a portion of the supply
" of stone required, have been partially fulfilled. The contractors
have, however, been requested not to quarry the quantity
wanting to complete, until they receive further instructions on
the subject, as the question of the large or small Basin appears
to be still undetermined. The following is the quantity of
stone received during the-year :— :

. No. Cubic feet.

Cut Stones «ecceoeess 3 x 2 x 2 459 5438 4

Do. for Gate wheels .. 33 x 2 x 1} 51 459

Do. Gatesill .... 3} x 2§ x 1} 21 255}

Do.  Caisson... .. 4} x 2 x 1} 19 256

2.—Tke Breakuwater.

6. Plan No. 1.—On this Plan is entered the total portion
of the sea wall of the Breakwater, completed to the 30th April
1849, and by deducting the work finished up to the 30th
April 1848 from this quantity, the remainder will show the

result of the last year’s labour.

The total facing, with backing, to-the 30th April

1849 is in square feet cvevieviienneiiiainns .. 10,667 0
And the portion to the 30th April 1848 is square
feet +ovvvurnennnians P ... 1,482 5

Square feet of sea wall facing, cut stoue,
with backing, completed in 1848-49 ........ 9,184 5 0
Which is equal to an extent of sea wall four hundred and
fifty-nine (459) feet ]ong,' and twenty (20) feet high, con-

structed according to the Section Fig. I11. Plan No. II.

7. The progress of this work has been slow, not for want
either of materials or labour, both of which were at hand in
abundance, but the lower courses being fixed only during the
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low water spring-tides, with frequently the water on a level
with the top of the lower or curb course, and the tides only
receding sufficiently three days every month, during which
the maximum time the work could be proceeded with aver-
aged about two hours éach day, it may easily be conceived
how tedious was the operation of laying the first few courses
of stone. During the monsoon the lower courses cannot be.
laid at all, as the South-West wind prevents the tide reced-
ing sufficiently; and evén during the fair season, a strong South-
erly. wind has sometimes prevented the prosecution of the
work from the same cause. )

Plan No.2.—In this Plan the three Sections of the sea
wall of the new ground, and present Breakwater, are shown
for the sake of comparison.

Fig I. is the Section of the old sea wall of the new ground.

Fig IL. the original Section of the new sea wall of the
Breakwater, and

Fig I11. the Section of the sea wall as actually executed.

8. It will be observed that the only difference between the
last two Sections is one foot in height: this one foot makes
the greatest difference in the prosecution of the work. There
are scarcely more than three tides throughout the year during
which Fig II. could be executed.

9. In addition to the extent of sea wall completed, as
mentioned” in the concluding part of para. G, the following
quantities of stone have been collected :—

Squared stone ...........p.e 34,710 Cubic feet.
Rubble stone....... ceeesss 10,41.332  ditto.
Khandkees for facing ....... 8,057 Running feet.
Chunam ready for the mill.. 3,492 Candies.

10. In my last year’s Report T annexed a List of the
contract prices of the stone.
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3.—~The Cofferdam.

11. The following is the quantity of materials prepared for
this work :—

Wood Work.

. Main piles .. ... cerdieenans cesesssessess No. 94

Sheet piles ..... Cerrsetaacsarrenns ceeee 5 771

Do. do. small.. .eooveveneen, checeeee 5 760

Outer sheet piles..oovvviveiieeeeeerenans 95

Wales, 279 in number .......... Running feet 6,273

Plank,3inch .c.eciieiicnrenennnnnes . No. 253
Do. 2 do..... Ceeereans ceeserennons e 255 .

Iron Work Jor Piles.

Shoes, iron, large.covvveeen.., eeettanee » 93
Do. do. small.. ..... coesens ceeannan » . 827
DO. dO. dO e sssesve e sev et vecrosesare 7 653

. Iron bolts, round....... Ceeees vas ceesess 5 3068

Rings, iron, large and small.cvvvvivneians 95

Winches.

Crab crane........ et estteereannannns .y 6

Monkeys. . v veviiienitaniinneiaiiiinins y 4

Pile, wooden frames «eeeieiveieneennsns » 6

‘W heels, iron, with axles.eseiverecineeenns » 6

Plumber blocks.s..... cessennn crececsoan » 12

) Ketches, iron, wrought............ resnea » 12
" Sheers, iron, with wooden blockseeervenans » 5

12. The above comprise the whole of the articles that need
for the present be prepared for the Cofferdam, which is three
hundred feet long : the order for its commencement is anxiously
awaited. Any furtbel supply of articles that may be requned
can be easily furnished as the work proceeds, without in the
least delaying its execution.

4.— Fitting the old Gates of the outer Duncan _Dock to the
outer Bombay Dock.

13. The outer Duncan Dock having been increased in
width from 55 to 634 feet, and fitted with new gates, so as to
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admit- the largest class of steamers in the Indian Navy, it was
considered advisable to replace the outer gates of the Bom-
bay Dock, which were in a very ruinons and precarious state,
with those removed from the Duncan Dock.

14. On the completion of the Duncan Dock, these gates
were floated ut.of the Dock, in which they had been depos-
ited during the execution of the work, to the slope near the
mast- shed where they underwent a thon ough repair; and be-
fore the Dam was commenced to the Bombay Dock, they
were floated from the mast-shed slope into the Dock, and laid
onthe blocks, where the fitting to the hollow quoins of the heel-
post and to the sill of the Dock took place.

Plan No. 3.—This Plan shows the staging it was neces-
sary to erect on each side of the Dam, to make a platform for
the pile engines to drive the main piles.

Plan No. 6 shows the staging in elevation, with cross ties,
also the same in section.

Plan No.4is a plan of the Dam itself, with the staging
on each side omitted. The Dam is fifty-eight feet in length,
twenty-three and a half high, and six feet in w1dth. There is a
slight curve outwards of one foot in its length. It is composed
entirely of main piles and planking ; the former are connected
together by four rows o f single wale pieces on the inside, and
three on the outside, the ends of these wales being well let
into the masonry of the Dock walls. The framing is again
strengthened by four-and-twenty bolts; from the outside of one
wale to the outside of the other, in three rows of eight bolts
each. The Dam is wholly supported from the inner side by
fourteen horizontal struts, the ends of which are either let into
the masonry or rest in the steps; the other ends abut ona
straining beam, between each pair of struts, above each of the
walé pieces. The object of this arrangement was to have the
sills perfectly clear, to allow the gates to be properly fitted,
and adjusted to their places,

s Plun No. 5 shows a transverse section of the Dam itself,
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_exhibiting the inner struts which support the Dam, the strain-
ing beams and wale pieces in section, with the main_piles and
plankm the inner and outer puddle, with the penstock four
feet from the bottom, to admit or let out the water as might be
required. The mouth of the penstock and manner of closing
is also shown on a larger scale. The clay forming the puddle
was brought from the Harbour off Sewree and Rewus, and
could not possibly have been of a superior description: with’
a head of nearly twenty feet of water during the spring-tides
the Dam leaked very slightly.

15. The pile engines were principally made up'in the Mint
and Gun-carringe Manufactory. The monkeys were made
from the old unserviceable rollers used in the former establish-
ment for breaking and rolling the different metals; of five and
ten hundred-weight each in weight. The crab winches which
raised them were cast in the Gun-carriage Manufactory, and
of excellent workmanship.  As the piles could not be driven
more than four feet before the rock was reached, very few
blows of the monkey soon drove each pile into its place.

- Plan No. 7.—In this Plan, the old method of securing the
heel-posts of the Dock gates to the masonry is shown by
a wooden cap, fitted over the top of the posts, secured to
horizontal pieces of timber, which are again bolted firmly
to upright posts setin masonry. These caps took up at least
two feet of the Dock entrance, and were occasionally obliged
to be removed when any very large vessel came into Dock.
From the plan and section of these caps, the simple but
somewhat clumsy method of securing the heel-posts will be
casily scen. '

Plun No.8.—This Plan shows the substitution of iron
anchors for the wooden caps above described; a written de-
scription will. scarcely be necessar Yy, asa glance at the Plan
will immédiately show the alteration cﬂ'ccted

16. This work was commenced the 15th September 1848
and completed the 26th April 1849. It appears a long time,
3
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but if the gates had been used before the masonry in which
. the anchor-bolts were fixed had thoroughly set, a derange-
ment of the heel-posts by the anchors yielding might have

been anticipated. The mere execution of the work took a
much shorter time.

17.  The estimated amount sanctioned for this
WOTk Was.eoceseeceeesseceacenes oo Rupees 6,687 0 0
And the total cost.vvveveevrnenese 4, 4813 0 0

—— ———— ————

Leaving'a saving of.vceeenavenees 5, 1,874 0 0

18. This includes every item of expense for the Dam, and
the masonry. Repairing the old gates of the Duncan Dock,
removing the old gate of the Bombay Dock, and replacing
them in the former, as also the iron gate anchors, are not in-

cluded, these portions of the work being performed by the
Master Builder’s Department.

19. I think, on the whole, this maj be pronounced a ¢heap
undertaking.

20. Alist of the prices of materials and workmanship is
annexed, in Statements 111, and 1V.

I have the honor to be, &c.
(Signed)  P. L. HART, Captain,

Engineer to the Dockyard.
Bombay,

Dockyard Engineer’s Office,
7th July 1849.
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MariNe DePaRTMENT.

Statement showing the actual Expenditure upon Works carry-
ing on under the Engineer to the Dockyard, for the Official

Year from 1st May 1848 to the 30th April 1849.

Names of Works.

Amount.

Total.

New Works.,

Constructing a Building-yard to the S. E. of
the l)ockyard and Saluting Battery, com-
prising three slips for bmldmg ships of}
war of the 1st Class of Her Majesty’s Navy.

Constructing a portion of the wosk connected
with the proposed Basin and Breakwater,
viz.

Basin ceeecven,eesan.. .. Rs, 1,625 8 0

Breakwater coecepeecceceess 29 7(»2 1 3

Coffordam ... cveeceennnen 16011 11

Rendering the buildings in the Dockyard
more secure against the risk of fire........
Erecting the various portions of the timber for,
the Horse Artillery Barracks at Kurrachee.
5. Enclosing with railing the Battery premises
l}))ctween the Colaba Causeway and Apollo
. fer.. caee vere e
¢. Evecting a work-shed and storc-room for thej
Engineer to the Dockyard.. .... cees

Repairs to Fortifications and Buildings.

Annual repairs to the buildings in the Dock

Rs. a. p.

1,168 12 4

47,808 10 4|

736 15 10
542 7 5

140 0 ©
2,236 0

and Building-yards for 1848 .... .e.-| 2,080 0 O
Replacing the cadjan on the shed erected

over H. M.’s ship *¢ Meeance” .. ..0s] 820 O O
Erecting a shed over the schooner now build-

ing for the Crown .... .. .. 175 0 0
Makmg certain alterations to the lndlan‘ .

Nuval Storekeeper’s premises .. .. coen) 426 7 5
Fitting the old gates of the Duncan Dock to

the Bombay Dock .... vons oeof 4,813 47
N Carried forward, Rs.....lceeeoeranaas

Rs. a. p.

0
52,722 13 11

8,314 12 0

1,037 931
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Names of Works. Amount. Total.
. . Rs. a. p| Rs a. p.
Brought forward, Rs..... cesesersea..|61,037 9 11
Emergent Works,
12. Buailding two wooden posts on the Duncan
Dock, on the new g-round with rough ma-
sonry 1012 1
13. Repairing a breach in the face of the old Sa-
luting Battery wall .... 77 710
14. Repairing the parapet wall of the bndffe and .
. road from the arch to the new ground 268 12 0
15. Replacing wooden frame and sluico-post of
the slips on which the ¢‘Meeanes” was
built.. . 8 8 2
16. Enlarging the accommodation of the Dock- -
yard Guard. . 23 1 ¢
17. Adjusting the cadJan t-ooﬁng of the Polxcc
hulk “Zenobia.” ... 73 7 0
18. Repairing the railing round the enfrme house
boiler trough. . 55 11 &
19. Repairing a portion of the wall of I N
Storekeeper’s yard .. .. . 28 5 1
20. Making the necessary repmrs to the watel-
courses in the Storekeoper’s yard and the
Conductors’ room at the Depét .. 23 5 4
21, Replacing the few broken * windows of an
apartment of the Officers of the, Indian Navy,
and also repairing the whitewashing in pas-
sage and kitchen of the same building .... 4 717
22, Erecting a cadjan shed over the schooner ’
lately built on the new grouund ... 7112 §
23. Cuttmg a doorway and fitting a door in the
warping Lascars’ Bank Shall . 8 5 2
24, Répairing the slip outside the wall of H. M ’s
gun ship ¢ Meeanee.”.. 14 7 5
25. Removing the cadJau from the s)de of the
mould loft . 211 0
26, Repairing and Wmtewashxng the wall of the
mould loft . vees veon 63 12 8
27. Removing the sea wa] of the slip No.! 1 fol
the purpose of launchmg H. M.’s gun shxp
¢ Meeanee.” 142 5 10
28. Removiog the shed ﬁ-om the « Meeaneo” as|
' soon as possible N 200 12 10
29, Repairing the road between the outer and 1n-
ner gates of the new ground .. .. 83 9 1
30, Repairing the mnsonry \vork of the Dockyaxd .
steam kiln . caee 12 9°7
31. Constructing masonry woxk for the new '
ground steam kiln ... 3715 5
Carried forward, Rs.,...l 1,200 3 8/01,037 9 11
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Names of Works. ‘Amount. Total.
v Rs. a. p| Re. a. p.
Brought forward, Rs.....| 1,200 8 8{61,037 9 11
32. Counveying the stores from the Dockyard to .
the Engincers’ yard on the new ground .... 17 13 §
33. Fitting the grooves of the caisson to the iron
brace of the caisson .... 015’5
84. Making a small opening or aperture in the|
lower part of the chimney of the Dockyard
Engine-room. . NN 2 710
35. Effecting the several repairs to premises in
the Dockyard... .... cees 91 910
8G. Repairing the gates of the Dockyard ceen &4 7 10 :
87. Completing the slopc on the new ground by
the 15th January, for the launch of the ““Co-
lontal Scheme.” eeee aere eeed] 27515 4
98. TFixing forty bolts on the slip on which the
schooner for the Colonial Government is| .
under coustruction .... cene ees 15 811
39. Effecting the necessary repairs to the pilot
and warp boats Lascars’ Bank Shall .. 6+ 1 0
40. Reconstructing that part of the sea wall off
new ground, at the end of the slip lately oc-
cupicd by H. M.’s ship ¢ Meoanee’ . 520 13 8
41. Refixing the boiler for the Dockyard engine.] 424 7 2
42; Making and fitting wooden rollers to the stone
slope on one side of the gridiron, for the pur-
pose of more readily hauling up and launch-
. ing the Governoi’s bunder boat .. eee 590 8 1
43, -Removing the railing between the rampart
*and Superintendent’s Otlice, and enclosing
the Office veranda of the Master Attendant’s|
lower Office with railing.. .... 6710 6
44. Repairing the hinges of the main gntes of
Dockyard, and ga\tea on the new ground, .
and "also replacing some stones that have
been washed out of the sea wall near ghe
Warden’s quarters .... ees .ae 27 2 2| -
45, Erecting a shed over the small engine at the .
end oftho smithy ... . e as 157 14 8|
46. Removing the stones obstructmfr the tho-|-
roughfare and communication of the Dock-
yard cees eree eree ees 86 6 9
3,165 8 4
Rupees...... 64,203 2 8

(Signed) P. L. HART, Captain,
Engincer to the Dockyard.

Bombay,

Dockyard Engineer’s Office,

7th July 1849.
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No. IIL

MARINE DEPARTMENT.

List of Prices of Work-people employed on fizing the old
Gates of the Duncan Dock to the Bombay Dock.

Rates. . Per

R

B
=

8. .

English Writer® ... FRYAN veen eesrl 0 6 2[° Day.
Subness .... ceen ceee cese cee- 0 7 4 do.
Carpenters vese oo . 012 4 do.
Ditto .... coos eolea P - 010 8 do.
Ditto .... s oo ceee cene 0 9 8 do.
Ditto ceee " oo veos ces . 0 8 0 do.
Ditto .. .. o eeee e 0 710 do.
Ditto .. .. PP ceee ceee .o 0 7 2 do.
Ditto ceve  eeee eere eeen 05 4 do.
Ditto .... veos .os vess .e 0 4 38 do.
Ditto «... Ceene soes oo . 0 3 2 do.
Ditto .... vone . . 0 2.1 do.
Stonecutter Maistry. . ceee ceee . 013 6 do.
Ditto. veane veen cons veee] 012 4 do,
Stonecutters..  .... teee vees 0 710 do.
Ditto .... oo cees ene . 0 7 2 do.
Ditto .... ess 0 6 6 do.
Bricklayers. . cone vees veee cees] 0 710 do,
Ditto .... PR cess seee veae 0 7 2 do,
Mahratta Writer .... voss 0 3 1 do.
Caulkers.. .. veue A ees-] 0 910 do.
Ditto .... RPN eeos oo ev e 0 7 4] do.
Ditto .... ... .0 L. eee] 100 do.
Drillers «-.. . . 0 9 10 do.
Ditto +4.0 avee PPN ‘e .o 0 7 4 do.
Nowghanees.. ... cene . . 0 4 ¢ do.
- Ditto .... ces o oo . 0 4 0 do.
Iron Smith.. e 0 710 do,
Hammerman.. «e-e veee vees 0 4 0 do.
Waterman .. aeee . . ases 0 3 4 do.
Muckadum. « . . . 0 411 do.
Ditto .... veos . veee e 0 4 0 do.
8arang .... coee aee cees vee 0 6 2 do.
Lascars .... .. weeel 0 47 do.
Ditto .... PR “sse cees ces 0 3 9 do.
Beldars .... L. 0 7 2 do,
Chowkeydar.. ... ceee cees ..l 0 3 2 do.
Ditto .... e e ts 03 9 do.
Peon ..., ol 0 3 0 .do.



Rates. Per
" - /2 - I .
¥ o i
Rs. a. p
Labourers .. eees cocaf 0 28 Day.
Ditto, boys.. +.ve cere Ll 0200 do.
Cnvts  .... cens weeel 1 0 O] 14 Trips.
... Sawyers” work ... cere T eved 0 2 8|Fund. Sqr. feet.
Removmgmlcs from the Dnm core S 007 0 do.
P ' . K Signed- ) P. L. HART, Captiin,

Lingineer o the Dockyard.
. Bombay Y, . ' :
Doclyawd Engineer's Oﬁ' o '
7th Ju@ 1840,
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No. IV,

MARINE DEPARTMENT.

List of Prices of Materials used in fixing the old Gates of
the Duncan Dock to the Bombay Dock.

Rates. - Per
!
Rs. a. p
Main piles, 19 in No. Length 28’ X 1 Diam..{ 19 11 9{Each.
Sheet” do. 12in No. 19" x 9 ......] 4 8 0 do
Do. do. 5 in No. . 19 X9 ..., 2 10 4 do.
Wales Sotta, 8 in No. do. 277 X 1~... 4 14 O} do. piece.
Do. do. 6in No. do. ‘209’ X 97, 4 6 0| Ditto.
Struts, 4 in No. 33X 1. 8 7 OEach.
Do. 3 in No. 25 X 17,000 413 4] do.
Sotta, Jungle ..... 25X 0% veunnn 4 8 0 do.
Rafters, do. . 8 0 0jCorge, 20 in No.
Iron bolts, 16 in No. do. 6-2¢ X 2".. 8 7 OMaund, or 28 lbs.
Large spikes........ do, 1-9* X § Diam.| 0 6 G|Each.
Straps, iron, 2'in No . 3 0 OjMaund, or 28 lbs.
Iron screw-boits, each long 2' % Dmm B
with screw, nuts, and washer completa see.) 0 9 OfEach.
Mud or clay for puddle.. cese vees] 2 4 O|Brass, 116 cubic feet.
Do. do.... . 2 3 0| Ditto.
Steel, square.. veon eess] 4 O O{Maund, or 28 lbs.
Do.. vhee 3 8 0| Ditto.
Nails, two—pomted . . cee ves 2 8 0f Ditto.
Nails, Country, 5 to 15 mch . 212 0| Ditto.
Do. 10 to 15 do.. . 2 8 Of Ditto.
Do. . vees *...f 2 0 0O Ditto.
Nails, Emope, 2 mches vees cens 4 8 O Ditto.
Spike nails N .../ 8 0 0| Ditto.
Nails, Europe, 1} inch .. . veeef: & 0 0 Ditto.
File, threesides.. . veee . 0 3 6[Each.
Chalk.. seee aee vees 0 O 4iSeer.
Grease . e 0 4 OjPound.
Stones, 3} X "} X lb, seven in No P 0 7 OjCubic foot.
Do. X 2 x 1l},onein No.. . 0 7 0] Ditto.
Do. 2§ x 2 x l&,mnein No.. . 0 7 0} Ditto.
Oakum . oo 2 0 O|Maund, or 28 lbs.
Wax, caulkmg seee o 2 8 0 Ditto.
Cotton, spun .... ever veeef 0 1 8)Seer. )
Rope, coir .... cene pens 1 6 O{Maund, or 28 lbs,
Coirs .. ceen ceee . 1 0 0 Ditto.
Gingely Oil .... RN .o 2 4 0] Ditto.
Cocoanut do... R . 0 1 O[Seer.
Piteh .. . . 0 14 O[Maund, or 28 Ibs.
Do. .. . 013 0" Ditto.




. ‘Rates. | Por
L . s. a. P,
Lend "8 1 O[Mannd, or 28 1bs.
Bl . ' 3 13 0] Ditto:
nck\vood or sphtt.m fov 'lx"hhnw Y, ut .
* night g “p’ ver I.) 10 0* OlCorge, or 20 picces.
Cloth, D\mgavy vede im0 72 Of¥ard
Do. 0. e oo syl 012 0jPiece.
ncks. . cene . coee ceee] 0. 4 OfPound.
ankets bnmboo, smnll' cewe ool 8 0 OfHundred.
“ Charconl Hunglowood) .. . 1 0 0}5 Pharas.
Chunam. mixed wibh snnd‘ and double gw\md“ 8 12 ,0|Candy. B
Rubble stones. . eree vees ceeef /8312 0 § B‘;:f:’rcz: 166 Ou-
. Ohmmm, Noroo, for setting squarved stones ..| 3 38 ' O\Cngd’y ¥e, ‘e
. .o 'y Brass, or M -
€lay of puddle, romoving L I BB t ~ bic Teot.
Tron reastings, for shong&hcning the sides of] - PR
(:-utes,ﬂixu\' weef 38 9 7

(S’ignéd") P. L. HART, ‘Captain,
: Engincer to the Doclyard.
Bombay, ' C
Dockyard Eagineer's Office,”
Tth July 1849.



No. 2811 of 1849.

GENERAL DEPARTMENT.

To ' ;
THE SECRETARY-TO THE MILITARY BOARD,, .
Bom‘bay.

Str,

I have the honor to forward the Annual General Report of
the Proceedings of the Department of Public Works in the
Southern Provinces during the official year 1848-49.

2. The total expenditure from the 1st May 1848 to the
30th April 1849, in the Military and Civil Departments, is as
follows :—

Total Expenditure, in the Military and Civil Departments
of the several Executive Officers of the Public Work Depart-
ment in the Southern Provinces.

[ ]
o2 =
Amount Amount of |2 & &
Names of Divisions. expended Superinten- |-5 gg
on each. dence. (2828
* Sy O
- 2 @
POONAH. Rs. a. p Rs. a. p.
MILITARY DEPARTMENT,
Repairs .... veee «eeef 11,109 14 1
Annual repairs.. .... ceedl 7,093 10 O
New works. . e es e 71,013 7 1
Military Department, Total.. .... 90,116 15 2
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Amount of

oy
Amount’ 28 gso
Names of Divisions. expended | Superinten- € @ 3
on each, dence. 258
2 O
- @
CIVIL DEPARTMENT. Bs. @ p| BEs. a p.
Repairs ... veoof 1,663 11 8 .
Annual repairs ... cees el 7,81212 6
New works. . cese  ‘eees] 5,536 14 11
Civil Department, Total. . eee.] 14,513 6 8
Military Department, Total.. ....| 90,116 15 2
i Grand Total.. ...[1,04,830 5 10{16,495 11 9153}
ANMEDNUGGUR.
MILITARY DEPARTMENT.
Ropairs .. .. eee] 2,220 10 4
Annual repairs  .... cens . 6,348 12 2
New works..  +ees aeue . 368 1 6
" Military Department, Total. . 8,016 8 0
CIVIL DEPARTMENT.
Repairs ... eee| 38,381 4 73
Annyal repairs ... ...l 1,562 7 0
Neow works. . ...|] 6487 5 0
Civil Dopartment, Total.. .. 11,431 0 3
Military Department, Total.. ....| 8946 8 0
Grond Total....  ....| 20,377 8 3 G858 3 793%
BELGAUM.
MILITARY DEPARTMENT.
Repairs, .... .. ool 1,128 11 5!
Annual repairs . cees] 4,708°6 11
¢w works. . sl 4,641 8 11
Military Department, Total.. ....| 10,568 11 3
CIVIL DEPARTMENT.
Repairs .... weed| 7,13515 2
Anoual repairs ... cene eeen] 24,514 13 7
Special repairs .. .. ceen . 69 10 1
ew works.. cene Y 8,926 4 7
Civil Department, Total.. . 85,646 11 5
- Military Department, Total.. .... 10,568 11 3
Grand Total.... 46,215 6 8116332 2 1135+
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N [} _’I‘
Amount Amount of |& & g
Names of Divisions. expended { Superinten- [£ 8 8
: on each. dence. 258
=3O
n
v . )
DHARWAR. Rs. a. p| Rs. a. p.
MILITAKY DEPARTMENT.
Repairs .... cene 565 8 2
Annual repairs ..., 74 71
New works.. cons 0 0 0
Military Department, Total.. .... 640 0 1
CIVIL DEPARTMENT.
Repairs .... eesr| 2,234 13 10 Lo
Apnual repairs  .... [N ceee] 250310 0 '
New works. . ..o | 11,987 8 3
Civil Department, Total.. ceeel 16,326 0 1
Military Department, Total.. .... 640 0 1
Grand Total.. ... 16,966 0 2110,810 14 563+
KOLAPOOR.
MILITARY DEPARTMENT.
: ,
Repairs ... vess 74412 6
Anpual repairs ... oree ceee] 1,958 4 T
New works.. weeel 5,380 11 7
Military Department, Total.. ....| 8,087 12 8
CIVIL DEPARTMENT.
Repairs .... “eie 0 0 0
Annual repairs  .... 111 11 9
New works. . “ees 0 0 ¢
Civil Department, Total.. eewe 111 11 O
Military Department, Total.. ....| 8,087 12 8
Grand Total....  ..:.| 8,199 8 5 2312 2 5{28+x
SHOLAPOOR.
MILITARY DEPARTMENT. .
Repairs .... 000
Annual repairs .... ceen eee.] 1,905 11 7
Special repairs .... oo . 157 16 9
New works.. 0 00

Military Departinent, Total..

L)

e

2,063 11 4
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U]
i Amount Amount of g :‘-E_ @
Names of Divisions. expended Superinten- |§ 3 §’
on Each. dence. 2eg
=209
£9 9
C1VIL DEPARTMENT. Rs. a. pj Rs. a. p.
-Repairs .... ees . 0 0 0 '
Annual repairs  ..,. vous . 40 5 7
Special repairs  .... 103 0 1
New works. . . 0 0 ¢
Civil Departinent, Total.. vees 143 5 8§
Military Department, Total.. ... 2,063 11 4
Grand Total.... 2,207 1 0 {80 0 0394
KANDEISH.
MILITARY DEPARTMENT.
ROPAUTS vevr  veee e e 400 5 3
Annual repairs  .... vene . 609 4 7
New works. . cees eees . 638 2 8
Military Department, Total., ....|" 1,607 12 §
CIVIL DEPARTMENT.
Repairs .... .. cees] 9,556 15 8
Annual repairs ... ceee vees) 21,0583 14 2
Special repairs * .... PR . 56 9 8
New works. . . 51,627 0 8
" Civil Department, Total.. - 82,204 8 2
Military Department, Total. . 1,607 12 6
Grand Total.... 83,592 4 8log 500 2 11|34
ASSEERGHUR. ’
MILITARY DEPARTMENT.
ROPAITS «vee  enee aeee ... 390 6 0
Annual repairs ... eee . 18 0 0
Now works.. deas coes 115 7 11
Military Department, Total.. ... 690 13 11
CIVIL DEPARTMENT.
None .. RN . 0 00
-Military Department, Total.. .... 690 13 11
SRR
Grand Total.... (90 13 11 00 00

T
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Amount

Names of Divisions. expenderd

' on each.

DAPOOLEE.
Rs. a. p.
MILITARY DEPARTMENT. .
Repairs .... cees vens “een 253 3 2
Annual repairs  .... ceee’ eees 400 0 0
New works.. . .... 52-15 0
Military Department, Total.. .... 706 2 2
CLVIL DEPARTMENT.

None .. . .. cone 0 0 0
Military Depurtment, Tota o eees 706 2 2
Grand Total.... 706 2 2
Grand Total amount of Expenditure ....[2,83,985 3 1

Amount of
Superinten-
dence,

Superinten-

|

Rs. a. p

dence per-
centage.

140 0 0,19

+

3. I beg also to forward Lieutenant Bell's annual Repmt
of 'the proceedmus of the Civil Encmeel s Department in
Candeish, for the official year 1848-49.

4. The separate Report called for, regarding Military
Buildings, Roads, Cantonments, &c., will be forwarded as soon

as it is prepared.

I have the honor to be, &c.,

(Signed) C. W. GRANT, Lieut. Colonel,
Superintending Engincer, S. P.

Superintending Engineer’s Office, 8. P.,
Poonah, 27th November 1849.



- Egtracts froma Letter from the Civil Engineer, Candeish, to the
Acting Superintending Engmeer, 8. P., No. 637, of the
15tk October 1849.

*®
TERRITORIAL DEPARTMENT.

5. Cunnassee Bundarrah.—This work. was stated in the
Annual Report for the official year 1847-48 to be completed,
with the exception of some trifling additions required to the
aqueduct, which had been declded on by the Assistant Col-
lector and' myself, in March' 1848, as likely to be useful.
These additions, consisting of scouring sluices above and
below the aqueduct, were executed in May 1848, at a cost of
Rupees four hundred and sixty-eight, Aunas twelve, and Pies
eleven (468-12-11); butonthe 22nd of July the parapets of the-
aqueduct were carried away by a flood, and repaired on emer-
gency, at a cost of Rupees fourhundred and seven, Annas seven,
and Pies nine (407-7-9), in which was included the cost of a
cross wall near the mouth of the water-course ; but the funda-
mental defect noticed in the last Annual Report, viz. the
steep slopes to the sides of the cutting of the water-course,
deep in bad soil, not having been remedied (such a work being
impossible of execution at the season), it is not surprising that
on the 4th of ‘October, nearly the last flood of the season
again carried away the parapet walls so lately 1epau'ed
Nothing remaining to be done -after this last accident but ef-'
fectually to remedy the fundamental defect in the water-course,
I was permitted to proceed with the work in April last, adopt-
ing such measures as I might think necessary for the effectual
security of the entire line of water-course. By the end of the
official year considerable progress had been made in the re- .
quired cutting down of the high banks of the water-course,
as well as in the effectual repair of the aqueduct, the main
arch of which had been found to be so broken and injured by
the last accident, as to necessitate its entire removal, by which

5

L
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opportunity was afforded for a ‘new construction of .super-
structure, giving an increase of water-way of one (1) foot in
width. The entire modifications and improvements are to be
duly explained by plans, &c.

6. Improvements to the Chowndana Bundarrah.—This
work is noticed in the last Annual Report as nearly completed.
'Theé finishing stroke was given to it very shortly after the com-
mencement of the official year 1848-49, by fitting with teak
planks the three (3 sluices in the Bundarrah. The work ap-
pears to have,been followed by very satisfactory results. A
large body of water now occupies the place of a mass of sand
and deposit previously choking up the rear of the Bundarrah
wall, and the supply of water-has enabled the villagers to bring
under wet cultivation land previously yielding monsoon crops
only. The total cost of the work has been Rupees fifteen hun-
. dred and three, Annas nine, and Pies nine (1,503-9-9).

7. Improvements to the Kundanah Bundarrak.—~This work;
which is on the same river, about two miles above the Chown-
danah Bundarrah, was also noticed in the last Annual Report
as “nearly completed.” The repairs were completed very
shortly after the commencement of the official year, at a total
cost of Rupees eleven hundred and thirty-nine, and one
Pie (1,139-0-1), but without the satisfactory result attend-
ing the repairs of the lower Bundarrah at Chowndanah,
as it appears that no water occupies the place of the previ-
.ously accumulated deposit, or at least but in quantities too.
trifling to be of any service. This proves the existence of
good springs in the bed of the river between the Kindanah
and Chowndanah Bundarrahs, as otherwise the former, being
the upper Bundarrah, would have been better supplied than
the lower. It is to be regretted that this outlay should have
been thus lost to Government, but it would have been diffi-
cult, if not impossible, to have anticipated such a failure.

8. Constructing the Seerusmunee Bundarrah.—Atthe close
of the official year 1847-48 the foundations of this work, as
modified by me from Captain Hart’s original design, were in
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progress. Between the commencement of the past official
year and the setting in of the monsoon of 1848 they were
completed, with the exception of a corner of no consequence,
and were thus left with confidence to the effects of the mon-
soon floods of last year. The modified design for the super-
structure having received the approval and sanction of Govern-
ment during the season of the suspension of all district works,
the work was resumed at the opening of the working season,
according. to the revised design, and by the end of the pust
official year had been completed with the exception of some
tritling details, which, however, bring its completion into the
official year 1849-50, to be noticed in the next Annual Report,
* with a statement of the effects of the present monsoon (a
very heavy one) on the new work of the first Bundarrah
ever constructed by the Engineer Department new “in toto.”

9. Completing the Zeyheira Bundarrah.—I had expected
to have been able to have reported the completion of this ex-
tensnve work during the past official year, but though complete
in lecpect to all the more difficult works of tunnels, &c., there
remained at the close of the past official year sufficient work to
render it doubtful whether it might not be stopped by the
monsoon before all could be completed. The repairs and im-
provements to render the magnificent Bundarrah efficient,
were completed before the monsoon of 1848, as well as the
first tunnel on the line; and on resuming the operations at the
commencement of the year 1849 it was gratifying to find that
the work done the previous year had not suffered in the least
from the effects of the monsoon. The next Ananual Report
will, I have no doubt, contain satisfactory notice of the com-
pletion of this work.

10.  Improvements to the Dhabaree Patna Bundarrah, no-
ticed in the last Annual Report as nearly completed, was com-
pleted, and the four (4) sluices fitted with teak planks, very
shortly after the commencement of the past official year, at a
cost of Rupees three thousand seven hundred and twelve, An-
nas nine, and Pies eleven (3,712-9-11). The monsoon of 1848



36

"did not in any way injiire the new work, but the shifting of
the deposit in rear of this Bundarrah, consequent on the con-
struction of the four (4) sluices on the left bank, and the pro-
longation of the wall on the right bank has not given satis-
factlop to the villagers of the two (2) villages Dhabaree and

. Patna, on the opposite banks of the river, who are constantly
quarrelling aoout the supply of water. In a river having low
banks, like the Girna River, at the point where this Bundar-
rah is ¢onstructed, it does not appear to me possible to modi-
fy an old existing Bundarrah so as to supply water in the re-
quired proportions to land on both sides of the river. All that
can be done is to render the Bundarrah and water-courses so
efficient that there may be as little loss as possible of the wa- °
ter supplied by the river, leaving it to the villagers, undel the
superintendence of the proper revenue authorities, to divide
the water proportionably to -their requirements on either side
of the river. ' ‘

11. * Improvements to the Mandul Bundarrak, improve-.
ments to the Jappee Bundarrah, and improvements o the
* Jambolee Bundarrah.~The repairs to these three (3) Bun-
darrahs and their water-courses were noticed in the last An-
* nual Report as nearly completed. They were all completed
very shortly after the beginning of the past official year, at
the costs of Rupees seventeen hundred and thirty-two, Annas
three, and Pies four (1,732-3-4), Rupees seventeen hundred and
thirty-nine, Anna one, and Pies ten (1,739-1-10), and Rupees
five hundred and eighty-nine, Annas fifteen, and Pies five
(589-15-5), respectively. I have not myself had an oppor-
tunity of visiting the localities of these works, which have
been carried on and completed under the superintendence of
my Assistant, Lieutenant Jones, who reportéd their satisfac-
tory completion, To the best of my belief they have answered
their purpose effectually.

12.  TImprovements to the Moodee Bundarrah were nearly.
campleted at the close of the official year 1847-48, and were
satisfactorily eompleted shortly after the commencement of
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the past official year, under the superintendence of Lieutenant
Jones, at a total cost of Rupees two thousand nine hundred
and three, Annas five, and Pies nine (2,903-5- 9), being Rupees
two hundred and seventy-five, Annas ﬁve, and Pies nine
(275 5-9) in excess of the sanctioned estimate, which has been
duly éxplained, and the modifications made by Lieutenant
Jones sanctioned.

24. Constructing two Sluices in the lower Bundarrak of
the Village of Arrai.—This was not an emergent work, though
sanctioned on a rough estimate sent by me to the Collector.
The Arrai Bundarrah is lower down the same river as the
Kundanah and Chowndanah Bundarrahs, and its rear was,
like theirs, choked withsand. It is hoped that by means of
the.two sluices, which have been completed at a cost of Rupees
one hundred and fifty-four, Annas thirteen, and Pies four
(164-13-4), the deposit may be carried off to a great extent
by the present monsoon of 1849, but the case of the Kunda-
nah Bundarrah shows that, mnless there are springs to supply
the Bundarrah, very little will be gained by the lemoval of e
the deposut

95. 'Repairs to the Bundarrah and Water-course of the
Town of Shada.—The repairs to this Bundarrab and water-
course consisted of stopping a considerable leak in the rear of
the Bundarrah wall, by backing the wall with hew masonry,
near the leaky point, and constructing four (4) breast walls
on the line of the water-course. The work at Shada is at a
great distance from Malligaum, and when I visited it during
the progress of the work, some additions and modifications
were considered by me absolutely necessary, such as building
up an extensive gap on the down-stream side of the Bundar-
rah wall, and constructing a waste weir and.scouring sluice at
the mouth of the water-course, which I accordmwly ordered’
to be done, causing an excess of no great amount -above the
estimated cost. The work has since been completed satis-
factorily, at a cost of Rupees six hundred and emhty-three,
Annas three, and Pies five (683-3- 5)
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. 26. Repairs'to the Bundarrah and Water-course of the
Town of Muckmull.—The old Bundarrah, being unserviceable,
was to-be rejected, and a new Bundarrah built; a short dis-
tance below it, considerable new cuttings for water-course, on
the line of which were also to be constructed two (2) aque-
-ducts, and fonr (4) breast walls. On visiting the work, which
is in a most unhealthy district in Western Candeish, I found
it necessary to make some modifications in the sanctioned,
design of the work of the Bundarrah, which I found totally
unprovided with a protecting screen-wall to the mouth of its
water-course,” a defect not to be tolerated in a new work
undertakeny by the Department. A waste weir and scouring
sluice were also added by me for obvious reasons.., Having had
no time to spare, I was not able to examine the entire lme of
water-course, but left this for Lieutenant Jones to do. Before
the end of the official year the modified Bundarrah had been
nearly completed, with a portion of the new water-couise.
Serious difficulties have been met with in the course of this'

o Work, from the unhealthiness of the locality causing the dis-

ablement or desertion of the work-people. Lieutenant Jones

_was himself disabled by sickness in this part of the country.

28. Constructing a Breast Wall across the Sakree Nullah;
&e. §ec. §ec., at Khutghur.—The Sakree Nullah destroyed, at
every flood, the villagers’ kutcha dam for the water-course,
which has now been' replaced by a pukka breast wall, with a
screen-wall to the water-course, on the side where the force of
the nullah is greatest. The work was very nearly completed
at the close of the official'year, as had been the repairs of an
old aqueduct a short distance below the new breast wall.

29. Repairs and improvements to the centre Bundarrah
and Water-course of Seerwarra.—These consisted of breaking
two (2) scouring sluices in the main Bundarrah wall, which is
in excellent order, though quite choked with deposit in its rear ;
building a screen-wall, with an arched opening, at the mouth
of the water-course ; and breaking a small open-headed scour-

ing sluice below tlns screen-wall . The parapets, of an old
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aqueduct on the line of water-course, a short distance from the
Bundarrah, had to be renewed. This work was sanctivned on
a rough estimate furnished by me to the Collector, and was
nearly completed at the close of the official year.

30. Repairing the Bundarrah and Water-course of Akheira.
—The usual defects to be remedied and repaits executed;
raising the general level of the crest of the Bundarrah; break-
ing two (2) scouring sluices to remove the accumulated depo-
sit in rear; and the construction of breast walls in weak or in-
jured portions of the water-course, where entered or crossed by
a nullah. Considerable progress had been made in these works
before the close of the official year.

31. Repairing the Bundarrah and Water-course of Bhadne.
—Similar repairs and improvements to the above, with the
addition of cutting into a slope of forty-five degrees (45°) the
sides of a portion of the water-course in deep cutting, with per-
pendicular sides, as these were continually falling in by the
action of the water, and choking the water-course. Great pro-
gress towards completion before the close of the official year.

47. Annual Repairs to the made Roads and Bridges for
1848-49.—The usual periodical repairs have been executed at
a cost of Rupees fourteen thousand and twenty-eight, Annas
eight, and Pies eleven (14,028-8-11), being in excess of the
estimated cost by. the amount of Rupees three hundred and
ten, Annas eight, and Pies eleven (310-8-11). This' excess
was principally caused by severe injuries to the road by floods
while under repair. The amount of annual sanction per mile
for the made moorum portion of the line, viz. a hundred (100)
Rupees, is not sufficient for the repair with proper material of
the whole line of made road, of which' few portions run
through soil favourable for road making. Every atterapt was
mude during the repairs to supply as good material as could
be obtained, without.causing an excess in the estimate, but the
want. of effective superintendence prevented the most good
being got out of the sanctioned amount, by slight repairs to the

"better portions affording larger expenditure of money and
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moorum of a good descri'ption on the worse portions of the
line, the general rule with Native superintendents being to lay a

coat of the best material to be obtained near at hand, of uni-
form thickness over the whole line.

50. Improvements to the Agra Road, from Chandore Ghaut
to Scindwa Pass.—FExecuted on a monthly sanction of Ru-
pées one thousand (1,000). During the past offticial year, the
improvements to this line of road in the Province of Candeish
have been as follows :—

Betweon Chandore Very little has been done to this poition
and Malligaum. of the line, as it has for some time past
been completely bridged, with the exception of the large river
the Girna; and though its original construction, by embank-
ing in some portions with inferior material, and subsequently
repairing annually with the same, is not to be commended,
there is no portion that can be said urgently to require -re-
construction, while so many miles of road remain unconstruct-
ed. An improvement to the ford at the Girna River ferry has
been made, by blasting away the rock on the right bank of
the river; to save the bottom of the ferry-boat from injury, the
cost of which has been Rupees fifty-seven, and Annas fifteen
(67-15-0), \ _

51. A similar but more extensive work of blasting has

Betweon Malligaom  been completed, at a cost of Rupees one
and Dhoolia. hundred and ninety-one, Annas two, and
Pies ten (191-2-10), in the rocky bed of the right bank of the
River Moosum,to form a safer landing-place for the ferry-
boat, the rock excavation being now filled with sand and de-
posit. Nothing more in the way of improvement has been
executed to this portion of the line of road, which, though it
has the general defect throughout the greater part of its length
of not being embanked to a sufficient height above the sur-
rounding country, to admit of efficient drainage and sullicient
water-way for the bridges on the line, may be said to be a very
fair piece of moorum road. It is bridged but half way to
Dhoolia, but, with the exception of a large bridge over the
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Boree River, of which the design is before Government, can-
not he said-to be urgently in want of completion with bridges
throughout.

52. The piece of road between Dhoolia and Soanghier is
Between Dhoolia over favourable soil, and may be said to be
- and Soanghier. the best portion of the whole, line in that
respect, short lengths of course excepted. It is'in this por-
tion, however, that the greatest delay to the dawk occurs dur-
ing floods, on account of the numerous nullahs, few of which
have been bridged. Nothing has been done towards the im-
provement of this portion of the line during the past official
year beyond the usual periodical repairs.

53. The portion of the roadway between Soanghier and

Between Soanghier Sirpoor, and for three or four miles be-
and Sirpoor. yond that place, is undoubtedly the worst
on the line, and most in need of immediate attention and im-
provement. From the point where the good moorum soil
terminates in the deep black soil of the valley of the River
Taptee, a new piece of road was commenced after the mon-
soon of 1848, and carried for a length of rather more than
three (3) miles, ata total cost of Rupees ten thousand and
thirty-five, Annas six, and Pies three (10,035-6-3), including
the cost of a small bridge of three (3) arches, each of six (6)
fget span, which was constructed for a sum of Rupees eight
hundred and fifty, Annas three, and Pies nine (850-3-9), near
a place called Sarwa, ‘about the middle of the new piece of
road. More could have been done durmg the past official
year in the prolongation of this new piece of road, but as there
was reason to fear an excess of the annual sanction of twelve
thousand (12,000) Rupees in carrying on a piece of road ata
cost of between three thousand.(3,000) and four thousand
(4,000) Rupees amile, the work was suspended, to be resumed
insucceeding years, should it be considered advisable. The
great cost of this portion of the line of road may be easily ex-
plained by the fact of no road-making material being near at

hand. The annual repairs of this road when completed will
6
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never be properly executed under three hundred (300) Rupees
_a mile. :
54. .The road beyond Sirpoor is, as before stated, equally
Between Sirpoor bad, and equally in need of immediate im-
and Scindwa. provement, for about three or four miles
from Sirpoor, but nothing has been done to it beyond its
usual periodical repairs as a fair weather road. There is a great
- deal to be done in the way of bridging, excavating, and em-
banking, on the portion of the road between Sirpoor and’the
foot of the Scindwa Ghaut, but this can be deferred with pro-
priety until the other bad portion is made into a woorum road.
Above the Scindwa Ghaut is another bad portion of the line,
but nothing has yet been done towards its improvement.

65. Completing with Bridges the Road between Jhorgu and
Nusseerabad.—The works on this road were not all completed
by the end of the official year, but the following bridges and
breast walls had been completed :—

Ist. A bridge of one (1) segmental arch, twenty (20°) feet
span, and thtee feet four inches (3/-4") rise (arc of 60 de-
grees), has been completed over a large nullah between Bore-
koond and Babra, at a cost of Rupees nineteen hundred and
seven, Annas five, and Pies seven (1,907-5-7).

2nd. A bridge of three (3) segmental arches, thirty (30) feet
span, and ten (10) feet rise, occupying a total length between
outsides of abutments of a hundred and twenty-two (122) feet,
breadth under soffit of arches seventeen (17) feet, and with a
clear roadway of fourteen (14) feet, has been completed near
Babra, at a cost of Rupees six thousand five hundred and
sixty-one, Anna one, and Pies four (6,561-1-4).

3rd. Two (2) bridges, each of one (1) segmental arch, e‘ight
(8) feet span, and one (1) foot rise, (arc of 60°,) with a breadth
under soffit of arch of seventeen (17) feet, and a clear width of
roadway of fourteen (14) feet, have been constructed, one near
Dholee, and the other near Bola, at a total cost of Rupees
one thousand and fifty-one, Annas eleven, and Pies four
(1,051-11-4), '
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4th. A bridge of three (3) segmental arches, twenty (20)
feet span, and three feet four inches (3'-4”) rise, (are of 60°,)
with a breadth under soffit of arches of seventeen (17) feet,
and a clear width of roadway of fourteen (14) feet, has been
completed over a large nullah at Bola, at a total cost of
_ Rupees three thousand three hundred and forty -four, Anna
one, and Pies eight (3,344-1-8).

5th. A breast wall, four hundred and fifty (450) feet in
length, mean thickness three feet five inches (3’-5”), and mean
height three feet ten inches (3’-10”), has been constructed
across the rocky bed of a branch of the Boreé River, not far
from Oondeerkheira, at a cost of Rupees twelve hundred and
thirty-one, Anna one, and Pies four (1,231-1-4) ; and,

6th. A breast wall, one hundred and sixty-three (163) feet
in length, three (3) feet in thickness, and four feet two inches
(4’-27) in mean height, has been coastructed across the Oon-
deerkheira Nullah, at a cost of Rupees three hundred and
twenty, Annas fifteen, and Pies eight (320-15-8) ; the object of
the above breast walls being to secure a soft sandy roadway
over the deposit that will accumulate in their rear, in place of
the former difficult and destructive passage across the uneven
rocky beds of the river and nullah; a very good arrangement,
when the construction of a bridge is objectionable on account
of its expense, or impracticable without heavily embanked
approaches.

There remains but little more of the estimated work to be
completed on this line, of which an account will be given in
the next Annual Report. ‘
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Statement showing the Cost of Engineering and General
Superintendence of each Officer under the Superintending
Engineer, Northern Provinces, from lst May 1848 to. 30tk
April 1849.

Expense of Rat
Names of Officers. - Establishment, Expenditure. 8 per
per annum., cent.

Major Goodfellow, Captain Hebbert, and] Rs. a. p.| Rs. a. pi !
Lieutenant Kennedy, Executive En- :
gineers, Surat Division ....cvc0.0...] 8,842 5 7|14,777 1 11 59%

Lieutenant Dickinson, Executive Engi- .
neer, Ahmedabad Division ..........111,867 11 8{47,349 3 8| 25+'s

Captain Evans and Lleutenant Brown
Acting Executive Eugmeers, Deesn
DivigION «vvevveneosprccncaoaacsss 6,147 8 429,414 14 2|20

Lieutenant Wilkinson, Captmns MacGre- ’
gor and Taylor, in Charge of Public

Works at Rajcote. ... . cevecnaies 242 0 0 3,795 2 8| 6%
Lieutenant Moyle, in Charge of Public
Works at Bhooj seccoeeeirsreasnss 158 0 0 1,751 8 2 9

Total..ooveernes.. 127,257 9

»

97,087 14 7198+

During the last year no works of general or permanent
professional interest have been executed, and there do not

appear to have been any facts recorded worthy of pubh(.a-
tion.

From the outlay at Ahmedabad, there have been Rupees
21,5637 expended on local and general improvements. From
that at Deesa, Rupees 13,209 have been expended on the
improvement of the Aboo Road, and buildings for the use of
the sick Europeans on the Mountain.

I have the honor to be, &c.,
(Signed) W. G. HEBBERT, Captain,
Acting Superintending Engineer, N. P.

Superintending Engineer’s Office, N. P.,
Surat, 10tk October 1849.
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Statement of Expenditure in the Construction and Repair of
Public Works in the Road and Tank Department, from the
Ist of May 1847 to the 30th of April 1848.

Bandorah, 12th Janugry 1850.

Names of Works. Amount, Total.
Works connected with the Communication Rs. a. p. Rs. a. p.
of the Country. ’
Constructing a piece of road connecting Karlee
Travellers’ Bunglow with main line...... 128 15 3
Rolling mail road for 1847-48.......00c0. ., 678 2 4
Minor works .e..ciiiiiiiiiiieiieeanann . 13 9 2
Repairing bridge on mail road near Sungum. . 306 14 1
Annual repairs to mail road for 1846-47.... 6,593 6 1
Bridging and metalling the new Akoordee road.] 18,028 12 0
Securing railing posts of Welesly Bridge.... 192 0 0
Annual repairs to flying bridges for 1847-48.. 239 0,0
Removing centering of the Poonah bridge.. 1,352 4 0
Annual repairs to bridges and dmins on cross
roads for 1847-48..... Cereeieeeeas vee 9 9 5
Annual repairs to bridges to er -rass roads for
1847-48 o v iveninaen. Ceerersaeenan 4,228 0 0,
Annual repairs to bridges to mail road for
1847-48 . it iviinrinrearciacaienaneaes| 10,262 0 O
Annual repairs to bridges and drains on mail -
road for 1847-48..... .. iiiernennenn, 806.0 0O
Constructing junction road between Dapooree
and Holker’s Bridge - ... vvetvennanennes 3,828 10 6
Rene\vmg parapet wall of the 2nd bridge on
main road beyond the Sungum....... .ee 690 0 0
Annual repairs to fair weather roads for .
1847-48 ..o i tie it 158 0 0
Annual repairs to. flying bridges at Koregaum
and Seroor for 1847-48 ..v.vivvinsennn. 812 1 38
Marine stores expended on ditto.......... 1,258 10 10

Removing the flying bridge from Poonah,
and re-erocting it at Khurredee «....cvese 1,931 0

Cost of working the flying bridges....cces. 1,252 0 0
Annual repairs to roads, bridges, &e. for
1847-48, in the Poonah Coilectorate.. ... 9,882 10 3
Constructing a bridge over the Kondapoor
Nullah  ceveenennenrenrroneennne nnsos 2,640 0 O
Constructing a bridge over Wussudwadee
mullal coiiivneniiireeiotencsesannnnss 2,585 0 0
Making up four more steel traversers,ccoees. 12 11 6
Transmission of Engineer stores.cseveceesss 1560
0
8

Carried forward, Rs.ve oo+ 67,800 9



Names of Works. Amount. Total.
Rs. a. p. Rs. a. p.
Brought forward, Rs......| 67,800 9 8
Removing one of the flying brxdgcs at Scroor ;
disinantling and repairing one at Koregaumn. 740 .7 5
Petty repairs and petty charges in the Poonah
Collectorate «....oevvvenen.. irernaans 169 8 5
Driving an experimental pile in the Seena
TIVEr tevveerevoornncentnnncnceanennns 151 13 4
Annual repairs to roads bndn‘es, &:c. for
1847-48, in the Nuggur Collectorate.... .. 4,575 8 §
Petty repairs and potty charges in the Nuggur
Collectorate .o.oveeeneoennnn e Teeaneas 168 2 5| .
Constructing a new road between Patus and
Indapoor ...eceviveiiiiiniiiniiniana, 94,224 1 7
Annual and special repairs to Nagpoor dawk .
BiDB. . eeererieerarsereveseasnnsesonaes 8,308 2 10}
Maintenance of ferry men and hawlers on
Nagpoor dawk line ...cvvvereerevianns. 3,570 2 8
New works on Nagpoor dawk line .......... 5,148 .13 4
Clearing a new line of road from the village
of Vulludgaum to Aurungabad.......... 101 18 ¢
Petty repairs of gheds for the boats at the
Godavery and Poonahrivers .....c....... 14 2 8
Annual repairs to Nagpoor dawk line for|
March and April 1848 ........00viiiannn 574 18 0
Constructing Thul Ghavt experimental and
lower portiong of roads...everiienrennan. 52 6 10
©Constructing Thul Ghant newroad ........[ 48,184 2 2
Aunual repairs to main road from Chandore
Ghaut to Thul Ghaut for 1845-46........ 3 0 0
Annnal repairs to main road from Chandore
Ghaut to Thul Ghaut for 184G-47 ........ 89 6 9
Annual repairs to main road from Chandore R
Ghaut to Thul Ghaut for 1847-48........ 10,003 1 2
Annual repairs to the experimental and lower
portions ¢nmpleted on that Ghaut new road .
for 1847-48 oottt 438 15 9
A cut across the angle formed by a sharp turn
in a nullah near the villuge of Kokungaum,
between Nussick and Chandore, for the)
protection of main road................ 257 15 '9
Annual repairs to Pimpree and Sinnur cross,
roads for 1847-48................ 1,441 0 1
Annual repairs to bridges and drains on main
road for 1847=48 ......cciviveiiinnnn. 50 11 10
Potty ropairs...co.cevviiaiereianeennao 2 8 4
Annual repairs to bridges and drains on the
Sinnur cross road for 1847-48............ 131 13 2
Annual repairs to ferry boats and flying
bridges in the Nassick Sub-Collectorate for
18474800 cenere serannuocancescasevons 87 156 2
Carried forward, Rs......{ 2,41,360 14 9
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Names of Works. Amount,. Total.
,, Bs a p Rs. a. p.
Brought forward, Rs......[2,41,360 14 9
Petty repairs.eceeiuceecetiacereaess cane 65 7 8
Clearing away rubbish from the gutter tmd
roadway on the Thul Ghaut road, aear the I
Rurtonda Pass.............. eecresonna 98 0 2
Repairing and 1mprovmg the brxdge at Go-
Khurwah ooovnveerrrsvnieosscerionanaas 1372 6 1
Annual repairs to mnm road for ]847-48 9,010 8 11
Special repairs to main road for 1847-48 . 2217 8
Annual repairs to road in the Cantonment at
Bhewndy for 1847-48 ......cc.ciiiaenn, 196 13 ©
Special repairs to road between Tannah.and
Purlick coeeosienarenesroaansens tveeeas 118 38 4
Annusl repairs to main road from Slon Cause-
way to Colsette ferry for 1847-48....... oot 5117 0 0O
Annual repairs to main road from Bandorah
to Ghore Bunder for 1847-48 ....coccinnn 5359 0 0
Anoual repairs to main road from Trombay
to Sion Causeway for 1847-48.. ceeane 873 0 0
Apnual repairs to main road from Chemboor
to the Mhual boundery for 1847-48........ 166 0 ©
Erecting bridge at Erla Parla, on the Bandorah
and Ghore Bunderroad.....ccvvcenan... 4,500 0 O
Constructing a new road from Coorla to the
20th mile-stone, near Tannah ........ cees 1,500 0 O
Surveying the Esplanade at Tannah .. cc..ons 7 8 0
Annual repairs to mail road from Panwell to
Khopolee for 1847-48 . Ceereacteees 6,086 2 5
Annual repairs to bridge a.nd drains on maxl.
road for 1847-48 ........ceniin 170 5 11
Annual repairs to main roed .from Nagotna
to Mahableshwur for 1847-48 .......... 5,025 0 0
Annual repairs to cross roads in the N orﬂ)ern -
Conkun for 1847-48 «ov0 cevviveniiusens 3,163 3 8
Annual repairs to cross ronds in the Southern
Conkun for 1847-48 . 1,320 2 10
Completing the works of the Panwell “Bunder ’
platform:. caesncarnes 1,501 11 §
Re~const.ruchng Nudhel bridge, on mail road. . 7713 12 4
Re-constructing a bridge on Cullian road.. .. 220 15 O
Minor Works voeevinenorensacesconsonsees 67 3 3
. 2,890,053 14 .5
Tanks, Bunds, and Wells. .
Deepening a well on mail road, near Wursolee. 79 3 8
Constructing sluices in the Dhurrun at Kullud. 43 14 11
Clearing and building parapet wall to the well
atShikarpoor,on main road between Poonah
810 SOIO0r .ot carvoroerieraronnssnsans 176 0 0
Carried forward, Rs...... 200 2 7]2,80,058 14 6

7
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Names of Works. Amount. Total.
Rs. a. p. Rs. a. p.
Brought forward, Rs...... 299 2 7/2,80,058 14 5
Sinking and building a well at Egutpooree, .
between Nassick and Thul Ghaut.... .... 18 5 4
Clearing out and building up an old well at|
Bhewndy....oooveerininarieceecnanens 08 14 10
Clearing out and effecting certain improve-
ments to a tank at Colsette ............ 450 14 0O
Improving the tank at Khurdee............ 782 10 1
Clearing out tank and well at Woundall..... 137 11 3 .
e — 1,780 10 1
Buildings.
Annual repairs to furniture of Travellers’
Bungalows for 1846-47. ................ 31 14 2
Annual repairs to the Travellers’ Bungalows
for 184748, ...t vviviiineriennannnnnns 974 6 9
Constructing new pendalls on Bombay road.. 7,224 4 0O
Constructing Mamledar’s Cutcherry at Khair.. 450 12 8
Annual repairs to the Travellers’ Bungalows -
in the Poonah Collectorate for 1847-48 .... 20 0 0
Annual repairs to the Travellers’ Bungalows
in the Abmednuggur Collectorate for,
1847-48 ........ ..., ceeernaanas 1,263 0 0
Annual repairs to the Travellers’ Bungalows|
in the Nassick Sub—Collectorate.......... 804 10 6
Petty TOpairs. ..o veae coeieancioiriions 18 12 )
Petty repairs to the Military buildings at Nas-
sick for 1847-48 ..... Ceer teeseeesenas 3010 7
Making certain additions required to the Ml-
lxtnry buildings at Nassick .............. 93 1 9
Petty WOrKS...ovoeerenoncraneosnavsnoncan 22 0 0
Petty repairs..c.coaee..n 28 10 3
Annual repairs to store-room at Bhewndy
for 1847-48 .....v ciiiiiiiintieaaan, 1912 0
Annual repairs to. the Travellers’ Bungalows
for 184748 ..t veeiierncrcccrtannnnan 613 3 4
Repairing furniture of the Travellers’ Bun-
ygalows for 1847-48 .......ocoivievnn,. 24 0 ©
Constructing new and repairing weather
- screens, and also constructing new gate to
the compound of the Church at Tannah, for
1847-48.......... 222 1 2
Annnal repairs to the Church at Tannah.... 814 0
Petty repairs to the Church at Tannsh...... 78 9 b
Constructing a weighing shed near the Custom
ROUSE 8t TANNAR. « «reenverrnnononnne. 768 7 1
Annual repairs to the buildings in the Custom
Department at Tannah for 1847-48 ...... 360 4 11
Carried forward, Rs......| 12,810 6 2[2,90,834 8 6



Total, Company’s Rupces Three lacks, Ning

thousand One huundred and seventy-nme,'

Fifteen Annas, and Eight Pie8...........

Names of Works. Amount. Total.
1t
Rs. a p Rs, a. p.
Brought forward, Rs.,.. 12,810 6 2(2,90,834 8 6
Special repairs to the buildings in the Custom
Department at Tannah for 1847-48 ....... 570 2 8
Annual repairs to the Quarter Guard-room 4
and Hospit,a.l.... ....... cetecseenenn 51 4 3
Emérgent repairs to the Quarter Guard-room, .
at Bhewndy ......... teeieeeteitecsaans 4 8 2
Annual repairs to Civil Department Hospital
for 1847-48. . ccereerevncnncioracenonns 84 0 0
Annual repairs to the Travellers’ Bungalow
and out-houses for 1847-48. ....... cnees 69 0 0
Annual repairs to' the Engineer store-room .
and out-housesfor 1847-48........ cenesen 38 0 0
Annual repairs to permanent and tempomry
pondalls .cciiueeenetciasiaercanonanns 390 0 0O
Erecting a new Hospltal for the Mllltary De—
partment at Tann&h.......ccecveeennnass 2,840 0 0O
JRemoving Tannah Church bell from tower of]
Church to Bombay, bringing back, and
Teplacing.. cotenrreteranaranen cesesenee 35 0 0
Colouring and whitewashing Civil Hospitals
at Tannah. ......coeiieiiitnianenans 38 8 0
Annnal repairs to the Travellers’ Bnngalow in
-the Southern Conkun for 1847-48........ 43 4 9
Annual repairs to the Travellers’ Bungalow in|
the Northern Conkun for 1847-48.. 21 5 2
Constructing a Cutcherry for the Mahalkurry
8t QOT'UDcieeetoneassgenscncenss seevans 1,100 0 0

18,345 7 2

.18,09,179 15 8

(Signed) W. D. GRAHAM, Bt. Captain,
Superintendent of Roads and Tanks.
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Return showing the Expenseof Engineering and Superintend-
ence with reference to actual Outlay.

Expense of
Names of Officers. - Establish- | Expenfliture. | Rate per
ment per cent.
‘ annum.
Rs. Rs. .
Captain Cowper «...cveevneenessacnss 8,856 56,275 15%
MI. SCO coenverancrasaosaonssossos 10,605 27,943 871&
Mr. Armistend .eceeeeseveeerenenss 3,527 94,224 3%
Captain Dennis eeeesvaccssoccesssns 7,430 12,777 |. 58%
Licutonant Cheapman «....c.cevensees| 9,257 61,239 153
? Lioutenant Scott «.vo..vuveensernans| 9,039 15048 | 66x'r
Lieutenant Mungavin...eeveeeerassoa- 8,272 21,135 30%
CaptainPruen.....‘................. 8,176 20,539 89%

Total Expenditure during the year «......c.coevvuueees Rs. 8,09,179°
Cost of Establishments ...... testcatenetttcnantannes 66,061
Average rate percentec .. cceeseesacrstensaneracnns ceneies 214

(Signed) W. D. GRAHAM, Bt. Captain,
Superintendent of Roads and Tanks.

NoTE.—Captain Dennis is Post Master as well as in charge of the Nagpoor
Dawk Line, and the allowances drawn by that Officer should not therefore be
all debited to the Road and Tank Department, especially as his Engineering
duties are confined to one line of works,

(Signed) ~ W. D. GRAHAM, Bt. Captain,
Superintendent of Roads and Tanks.
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Statement of Expenditure in the Construction and Repairs of
Public Works in the Road and Tank Department, from the
‘st of May 1848 to the 30th of April 1849.

Names of Works. Amount,. Total.
Works connected with the Communication Rs. a. p. Rs. a. p.
of the Country. ’

Annual repairs to mail road for 1847-48 .... 4,274 0 0
Annual repairs to bridges and drains on mail

road for 1847-48 .......cce0vecvieinanes 714 0 0
Rolling mail road for 1847-48 ........ coes 31 4 8 '
Annual repairs to cross roads for 1847-48. ... 176 0 ¢
Annaal repairs to roads, bridges, &c., for|

184748 e e svrrras corarnnnancnnnn oo 1,465 111
Annual repairs to flying bridges at Koregaum

and Seroor, for 1847-48........ cereasnae 8214 9
Annual repairs to roads, bridges, &e. for

184748, .t tiiiernnevaceccacerancaan, 639 13 8
Bridging, draining, and metalling the new

Akoordeeroad ........... ceseseiaccane 11,193 6 4
Junetion road between Dapooree and Holkur| .

bridge cvevciviereirctiiasiceoinaiione 29718 7 8
Annual repairs to mail road for 1848-49 .... 8,142 7 1
Annual repairs to cross roads for 1848-49. . 4,385 5 9
Rolling mailroad......ccovvevvneennnnnns, 416 12 3
New road on the South side of Bheema, lead-

ing from cross road to the town of Khair.. 3410 8
Annual repairs to bridges and drains on mail

road for 1848-49............ seseranns 1063 8 0
Minor works.. ceens .278 1 8
Annual repairs to fau' wenther toads for

1848-49.........3... cevee 158 0 0
Annual repairs to ﬂymg bridges for 1848 49. . 227 156 3
Constructing & bganch road from Dapores

bridge to Government House +vcoveeee... 700 0 O
Renewing one of the flying bridges at Seeroor,

and repairing at Koregaum.............. 1,602 13 6
Annual repairs to the flying brxdges at Kore-

gaum for 1848-49 ...............a... . 1,007 0 O
Annual repairs to roads, bridges, &c for

1848-49...............,... .......... .| 8,073 18 3
MiInor works .o ceenecnneciinsonnne 235 15 8
Annual repairs to roads, bndges, and drains

for 1848-49 ......... Crennaas ereeean . 3853 0 7
Minor works «ocovovecnsonan.s 4 0 O
Annual repairs to works on Nagpoor Dawk

linefor1848-49 c..oivevrcrneiiiiiiannan 7,500 2 &
Maintenance of ferrymen and haulers for

18484010 es cevrnnnnrecossnsrnsnenanns 3,628 8 1

Carried forward, Rs......; 62,766 3 4



Names of Works. Amount. Total.
Rs. a. p. Rs. a. "p.
Brought forward, Rs......| 62,766 8 4
New works for 1848-49 ... cveveeneranens 3,188 4 3
Replacing the retaining walls with three drains
for the masonry bridge at Hewrah, No. 8.. 874 0 ¢
Petty- repairs to sheds for the roads at the
.Bodavery and Poonah rivers, &¢.......... 11 5 10|
Constructing the Thull Ghaut experimenta! b
portion of ro&A....eoveveeeeanerirsnans 840 1 38
Completing the Thull Ghaut new road ......| 56,118 13 1
Improvement of Chandore Ghaut .......... 128 9 9
Annaal repairs to main road from Chandore
Ghaut to Thull Ghaut for 1845-46 ...... 165 9 4

Annual repairs to main road from Chandore
Ghaant to Thull Ghaut for 1847-44 ......
Annual repsirs to main road from Chandore
Ghaut to Thull Ghaut for 1848-49 ......
Repairs to the experimental and lower por-
tions completed on the Thull Ghaut new,
road for 1848-49...0.000deieiiiennnnn
Rebuilding and repairing the retaining wnlls
of the Chandore Ghaut, also building por-
tions of parapet walls of the Chandore Ghaut|

for 1848-490 .....iiiinnn... Ceesens P
Annual repairs to Sinnur and Pimpree cross,
roadsfor 1847-48 ... . i 0l iiiae

Annual repairs to Sinnur and _Pimprea cross|
roads for 1848-49 ......e0iiiieniiinnn
Annual repairs to road constructing between
the Camp and the town of Nassick ........
Petty repairs to Sinnur cross road..........
Annual repairs to bridges and drains on main
rord for 1840-47 v.oesierriiianrinnnee
Annual repairs to bridges and draios on main

road for 1847-48.....000ciiiniivenn.
Annual repairs to bridges and drains on main
road for 1848-49...... ..... veerieeen ..

Minor Works..eveverenrvooearanascsoasts
Constructing bridge over Pharasherry river,

at lepulgaum
Annual repairs to bridges and drains on Sin-

nur cross road for 1848-49, ......... oes
Annual repairs to flying bridges for 1847- 48
Annual repairs to flying bridges for 1848-49.

Petty repairs to flying bridges .......... e
Coustructing new line of road fromm Xussorah

to Khurdeo for 1843-49.. ceitaeee o
Special repau‘s to main road PRI [N

Annusl repairs to mein road for 1848- 49....
Annual repairs to road in the Cantonment at
Bhewndy for 1848+49 .......c0vtiLiiaa.

2,354 10 10

600 1 9
332 11 5
3,886 14 4
198 7 10

. 1,755 5 1
115 15 4
18 9 8
156 8 9
91 1 4
87 7 5
39 15 11
6,737 10 9
21 14 1
130 15 6
208 4 0
295 2 8
925,161 2 0
104 14 O
9,470 15 §
117 010

Carried forward, Rs.....

.11,88,568 6 10
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Names of Works. Amount. Total.
Rs. a. p. Rs. a. p.
Brought forward, Rs......| 1,88,568 6 10|

Repairing the bridge at Gokhurwa.....s...- 47 13 1
Constructing a platform at the port of Bhewndy 476 7 1
Repairs to the s.eps of the Kasseylee Bunder. 43 7 8
Special repairs to the rvad between Tannah

and PersicK..ceceeviecieoreicennnnn.. 3068 0 O
Constructing a road between Coorla and the

20th mile-stone, near Tannah............ 476 18 3|
Annual repairs to main road from Sion Cause-

way to Colsette Perry for 1848-49. ...... 3,073 8 0
Annual repairs to main road from Bandora to

Ghora Bunder for 1848-49 .............. 4,738 8.0
Annual repairs to main road from Trombay to

Sion Causeway ... vvevvrcreicatorseans 599 4 0
Annual repairs to main branch road from

Chemboor to Mhoul boundary.......... 124 8 0
Completing the Bhandoop road ............ 2,745 4 10
Annual repairs to mail road from Khopolee to

Panwell for 1848-49 ........c00venvnen. 2,999 8 ¢
Annual repairs to bridges and drains from ’

Khopolee to Panwell for 1848-49.... .... 41 10 6
Annual repairs to main road from Nagotna to

Mahableshwur, for 1848-49.............. 4,667 7 6
Annual repairs to cross roads in the Northern

Conkan for 1848-49. .c.vvvvveer vuuen 3,406 4 9
Annual repairs to cross roads in the Southem

Conkan, for 1848-49.......c.00.0uvnns 1,635 15 2
Reconstructing Needhul bridye, on mail road. 210 0 2
Constructing road from Poona to Inda-

POOL it vireacsensversosoncoacasssssss| 81,60412 8

245,784 11 6
Tanhs, Wells, and Bunds.

Clearing out and building up an old well at;

‘Bhewndy oovevvienin i cieanaaeas 37 10 8
Clearing out and effecting certain .improve-

ments to a tank-at Colsette «.......... oor 834 8 0 '
Improving tank at Khurdee .............. 8,908 5 1
Sinking & new well at Pudgah, near the Tra-

vellers’ Bungalow.......... cc0veerenn. 159 13 1
Building & facing to prevent leakage to the|.

bund of Kussara tank.....evevevaeecoe. 9912 0
8Sinking a well at Egutpooree, between Nassick

and Egutpooree.........c.viiievaviannn. 300 0 o
Petty repairs to Wuddalee well on main road. 560 0 ¢
Clearing water holes below the Layna Hills,

near main road...ocovesrrecccscacccans 3310 6
Minor WOIKB «.cevevsonosetsspsssiacanass 27 16 8

Carvied forward, Rs......

tess v ssessiane.

5,451 10 10

2,51,238 6 4
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Names of Works. Amount. Total.
Rs. a. p. Rs. a. p.
Buildings.
Bronght forward, Rs..T. foeeensenaasees2,51,236 6 4
Constructing new pendalls on Bombay road. . 7,974 4
Constructing Mamledar’s Kutcherry at Khair.| 2,724 3 °4p
Annual repairs to Travellers’ Bungalow for|
1847-48.. ceae s Ceesseenns 91 9 38
Annual repairs to Travellers’ Bnngalow for| v
1848-49........ .. cdecenans 34312 3
Constructing new vaellers’ Bungalow at .
AKOOTAEE. ¢ c0ve v sevionns coseenvnnses 2,026 10 2
Annual repairs to Travellers’ Bungalows for
184748 . cci i eris corennnvssancnanas 127 0 0O
Annual repairs to Travellers’- Bunwalows for|
1848-49 ...... P 399 0 0
Annual repairs to vaellers’ Bungalows for)
1848-49.......... teesesastesercecncens 955 0 0
Annual repairs to Travellers’ Bungalows for|
1848-49, in Northern Conkan.. ,....... 9 4 0
Annual repairs to Travellers’ Bungalows for
1848-49, in Southern Conkan............ 814 0
Constructing new pendalls at Chowke and
Panwell....coocniiiiinnninanns veees..| 11,630 0 O -
Emergent repairs to Mamledar’s Kutcherry at :
. Panwell.icoeenennnns, “eee sennnasarane 904 6 4
Minor works...ceeeeneneeccaveassasonnens 111 18 11
Anuual rvepairs to Store-room at Bhewndy .
for 1848-49...c0.00vuatn .. 1914 2
Annual repairs to Travellers’ Bungalows for)
1848-49. . ccecneccrotennen vesresveie s 608 7 4
Repairing and fixing the door of one of the;
bath rooms of Travellers’ Blmgalow at|
Kussarah..... sew soetas secess rsesone 0 9 3
Constructing new and repairing old weather,
screen, and also constructing a new gate to
the compound wall of the Church at Tannah.} 68 510
Annval repairs to the Church at Tannah
for 1848-49 ..o evee connare sasean soas 576 10 2
arring railing surrounding the burial- ‘
ground of the Charch at Tanneh ........ 50 7 0
epairing venetiang of the windows of the
Tannah Church............ eseen 10 5 6
Repairing plaster of the Tannah Church. . 79.18 4
Annual repairs to the buildings in the Custom
Department at Tannah for 1848-49...... 711 7 9
Repairing the 1st Assistant Collector’s bun- :
galow at Kelwa, Mahim................ 150 14 7
Repairing plaster of the buildings in the Cus-
tom Department at Tannah....... 50 7 3
Repairing hips and ridges of the bm]dmgs
in the Custom Department at Tannah.. 912 0
e T ——— | t————— PN
Carried forward, Rs......| 29,643 4 9

8



Names of Works. Amount. Total.
Rs. a. p. Rs. a. p.
Brought forward, Rs......| 20,643 4 9/2,51,236 6 4

Making props and fixing furls, &c. to the :

bamboo mat frames of the buildings in the

Custom Department at Tannah for 1848-49. 3 811
Dammering gutters of the buildings in the

Custom Department at Tannah for 1848-49. 15 9 6
Annual repairs to Quarter Guard room and

Hospital of the Native Veteran Battalion at

Bhewndy for 1848-49 ......c.ciavnaen. 328 1 9
Repairing hips and eaves of the Hospxtal of the

Native Veteran Battalion at Bhewndy.. 1271 1
Whitewashing the Hospital of the Native

Veteran Battalion at Bhewndy..... seanaes 21 10 0
Remaking floor of the Hospital of the Native

Veteran hattalion at Bhewndy.......... 19
Annual repairs to the Civil Hospital at Tannah. 79
Annual repairs to the Travellers’ Bunglows.. "84
Annual repairs to the Engineer Store-room, &c. 104

Amnual repairs to the Military buildings....

Constructing railing and fixing glass windows|-

in the Military Hospital at Tannah......
Minor WorkS...eeeveerecancsrecesanncnns
Annual repairs to Travellers’ Bunf'alows for
1847-48.0ceiiiiiviaceansneranonns seee
Annual repairs to Travellers’ Bungalows for
1848-49....... ceersesretecesiornanas
Petty repairs...ccueececvecrssarans
Petty Wopks covveenetiovinnaneronns PN
Improvement in the Pohce aud Civil Hospital
at Nassick.c.ooearienennnnencrannnnan.
Repairs to Military bmldmgs for 1847-48-49,
and petty Tepairs...sececseevicavenen..
Cleaning the privies of the N. asswk Jail, by
means of water from an old well, also )
paved washing place to provide for thel
prisoners ..... cestescesicnnsttessaans

w_ oo oooot.

[
=}
[=]
N = OV W N0 OO0
. Y
SR X R

-t
—

213

28 7 1

Grand Total, Rupees Two Lacs Eighty-threo
thousand Oune hundred and hﬁy-eight
Annas Eight, and Pie One.. cenee

celoe

tscemsssn e

31,922 1 9

2,83,158 8 1
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List of Estimates prepared by the Officers of the Road and
Tank Department, and submitted for Sanction, between the 1st

May 1848 and the 30th April 1849.

Estimates.

e Amount.

CaPTAIN COWPER.

Estimate for constructing new ferry boats on thé rivers Bhama
and Bheema, on the Narraingaum road.. ... BN
Estimate for constructing Moonsiff’s Court-house at Wurgaum.
Making certain alterations and repairs to the old palace at
Phoolshare. .
Rebuailding the Eastern approach of the Shickarpore bridge...
Estimate for constructing 8 Mamledar’s Kutcherry at Khur-
kallah .... e T e
Making certain additions to the Poonah Travellers’ Bungalow. .
Constructing additional staging pendalls on the road from
Poonsh to Panwell ..
Repairing and rendering serviceable\n well at Lownee ......
Constructing branch road to Government House, Dapooree ...

MR. SuB-CONDUCTOR ARMISTEAD.

Construction of the Patus and Poonah road A...... veen
Ditto ditto ditto B..... . et
Ditto ditto ditto C......

Restoring the bund of Kassoordee tank.... cene cens

Repairing embankment of ditto  ditto.... . ... ...

Constructing tank at Yewat .... A “eee N

Statement exhibiting the probable reduction in the estimated
cost of drains, bridges, &c. for the Patus and Poonah road..

LIPUTENANT CHAPMAN.

Estimate for the approaches to the proposed bridge over the

Undwell river, accompanying plan .... e vees
Estimate of rebuilding and repairing the retaining walls of
Chandorse Ghaut, accompanying sections.. * ... ceus

Estimate for cleaning the privics of the Nassick Jail by means|
of water from an old well, and accompanying plan.. ....
Pixing the railing of Undwell river, on one side of the Nas-
surdee CAUSEWRY .. ..
Removing of certain defects in the Police and Civil Hospital
at Nassick .. e aee
Building bridges over two nullahs, one betwoen the Kadoo
riverand Pimpulgaum, and the other near Konkungaum, on
the main road, in the Nassick Sub-Colléctorats.. ceus

Rs. a. p.

660 0
1,276 0

1,018 11
6,134

3,574
199

31,692
445
1,508

LS o0 Ccv o

CoOQ oo

1,02,000
1,08,966
1,381,221
39,656

21,562
3,070

©C QOU~OOO
S OVNROSQO

8,502 -

14,787 0
3,887 0
226 0
482 0
0

o & o o <

44

1,824 0 0

Carried forward, Rs, ceees

482819 0 0



Estimates.

Brought forward, Rs......

Building a dip across a nullah on the co.xuectmg road between
the Camp ang Nassick, accompanying sketch .. .. .

Fixing a permanent sxte, and for, making approaches and

providing stondands, ramps, &ec. to the Godavery flying

bridge at Nassick....

LIEUTENANT SCOTT.

Supplementary estimate for extending the facing to the Kus-
sara tank ..

Estimate for constructing three new “eather screeas, and re-
pairibg the remaiuder; also constructiug one new gate to the
compound at the ’l‘annah Church.. .... .

Estimate for sinking a new well at Pudgha, near the 'I‘m.vcllers

Bungalow, with plan ceen veae
Estimate for constructing a new Custom House nt Oomm gaum,
with plan .. e cens cean
REstimate for repairing cut stono sleps, &e. to the Kusseylee .
bunder, with plan .... cies ceus
Estimate for constructing a new horvse. boat for the Dantewra
ferry, with plan

Estimate for repairing the 1st Assistant Collector’s Bunfralo“
at Kelwa Mahim, in the Bassein District, with plan cene
Estimate for erectiug a bund, and cutting a channel for the|
purpose of stopping the encroachment of the Oomergaum
river on the town of Oomergaum, with plans .... .
Estimate for building two new boats for the use of the passaen-
gers at the Colsette ferry, with plan .... v cees
Estimate for constructing a teakwood gate, mth the posts, to
the compound of the Native Veteran Battalion Hospital at
Blewndy, with plan. . ..o vens e P
Estimate for constructing a defaulters' room to the present
Quarter Guard of the Native Veteran Battalion at Bhewndy.

MRr. Scorr.

Estimate for erecting fence on two sides of the Military Ilos-
pital at Tannah, and fixing glazed windows .... e

Statement for completing the Bhandoop road -.... ceen

Estimate for repairving the bungalow on the Tanuah Fort ram-
part, to be converted into a Jail Hospital aeee

Estimate for constructing a road at Bundoxa, leading to the
hill of Senhora de Monte ....- ceas .

Estimate for erecting three permanent pendalls for the use : of]
the Detachment at Tannah ... . e

Esthinate for erecting two new dofnulters’ ‘rooms joined to the
Quearter Guard at Tannah ... ceee vees v

Carried forward, Rs.....,

Aimount.
Rs. a. p.
482819 0 O
234 0 O
5326 0 0
86 0 0
204 0 O
163 ¢ O
1,13¢ 0 0
56 0 0
1,145 0 0
1,433 0 0
12,804 0 0O

1,066

60 0 0
193 0 0

b

[+ .24

<

—
o O O o o0
e © © © oOoT




Estimates. Amount.
V) —
Rs. a. p.
Brought forward, Rs......| 534,066 0 0
Estimate for substituting plank ceiling for the choonam ones
to the verandah of the Collector’s House at Tannah . 1,074 0 ©
Estimato for repnn'mg the lnjumes sustained by the Bhandoop v
road . 905 0 0O
Estimute for repmnng the double boat pl) mg between Tanuah
and Kulwa . cees oo 807 0 0
LIBUTENANT BoDDAM.
Supplementary estimate for constructing Nedhul bridge, on
mail road .. . sees . 256 0 O
Estimate for emergent repmrs to the Mamlcdar s Kutcheny at
Panwell .. ceas esne [N cees ceen 1,356- 0 0O
CAPTAIN DEXNNIS.
Estimate for new works on Nagpoor Dawk line.... 3,188 4 3
Replacing the retaining walls, with three drmns, for the ma-
sonry bridge at Hewra, No.8 .. .... “es ceve 374 0 O
ANNUAL REPAIRS.
Estimate for annual repairs for roads, &e. for the year 1849-50. 1,10,907 0 4
Estimate for annual repairs for bulldmgs ceee eee 6216 0 O
Grand Total, Rupees...... 6,59,269 4 7

(Signed) W. D. GRAHAM, Bt. Captain,
Superintendent of Roads and Tanks.
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Extract, puras 7 to 11, of a Letter from the Military Board,
No. 625, dated 31st July 1851, °

7. Adverting to paragraph 40 of the Report, we believe
that the late Major Peat, in stating that a road, the wear and
tear of which amounted to four inches in depth of metal in
one year, had its wear reduced to half an inch by a bottoming
of rubble stone, refers to evidence quoted in page 151 of
Parnell’s Treatise on Roads. The expression therein used is,
“1I found four inches gone.” There being no stone bottoming,
the stone had sunk into the clay soil ; when the soil is favor-
able, and kept dry, we are rather of opinion that an uniform
bottoming of such' soil, sand for instance, or other homo-
geneous softish material, saves the wear greatly, and will
give a truer and smoother surface to the road. All that
McAdam insists on is that the sub-stratum be kept dry, and
this is the difficulty, because, till the metalling be consolidated,
it will not form a coating impervious to wet. The Chief
Engineer assures us, from his own experience, that an abso-
lutely unyielding foundation, formed entirely of hard stone, will
prevent the metal above it from consolidating.

8. We are inclined to think that in black soil a layer of
rubble stone under the metal may be useful, though not absc-
lutely necessary, if the metalling be made thick enough. A
metal coat, twelve inches thick, without bottoming, would be
preferable to a coat six or seven inches thick, with a bottom-
ing of rubble stone. X

9. In paragraph 64, in writing of raised roads, Captain
Graham remarks that a rubble pavement, with three inches
of metal on it, is preferable to an earthen embankment with
six inches of metal ; and he adds that a raised road, without
a foundatioh of rubble stone, never runs light; but we must



4

(Y

observe, 1st, That six inches of metal are riot a sufficient thick-
ness over an embankment—McAdam’s minimum is ten
inches; 2nd, In the course of time, and with a coating of
proper thickness over it, the embankment will become conso-
lidated, and remain dry during wet weather, and cairiages
will then run light over it ; 3rd, That a bottoming, or pave-
ment of rubble, with three inches only of metal, would not
stand ; the rubble stones would constantly work up to the
top, especially in dry weather ; 4th, Where the bottoming is
entirely of rubble to a great depth, without any soft bottom-
ing below, the metal on the top will not consolidate, although
a road of this sort ought, according to Parnell’s Treatise, to
be perfect ; the metalling will be in constant motion, and will
become rolled like shingle. This was the case with the
Colaba Causeway, although plentifully watered, and it was
only remedied by repeated coats of sand-stone, in which the
metalling was at length buried and at rest.

10. A portion of new road adjoining the Colaba Cause-
way, on the Esplanade, metalled in the same manner, and at
the same time, on a bottoming of a sea sand, remained un-
disturbed, and formed a smooth hard surface.

11. Captain Graham appears to think that the Bombay
roads are laid without a stone bottoming. All the main roads
are bottomed with rubble, and the result does not appear to
us altogether favorable, for they are often rough, and worn in
holes. The road from Back Bay to Malabar Hill is an excep-
tion, and is a fair example of the faults and advantages of this
system ; here there was no stone bottoming, and the embank-
-ment being on the side of a hill, exposed to a heavy fall of
water during the monsoon, gave way considerably, and in
some places slipped. The first coating was also too thin, and
did not sufficiently protect the embankment beneath it ; never-
theless, in parts the original metalling may be seen to this day,
after twenty years’ service, showing that the wear of surface
on a road of this sort cannot be very great. The original
cost was of course smaller than if the embankment had been
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formed of stone, and"we think the surface is more smooth and
uniform. -~ )

Lxtract paras. 39 to 40, and 42 and 43 and 64 of a letter from
the Superintendent of Roads and Tanks No. 856, dated
3rd April 1851. »

39. The Akoordee Road, commencing at the Dapooree
Bridge, was in very good repair in the month of December
1849, but, the traffic increasing, it became dreadfully broken
up during the hot weather, and on the 1st of June last it was
so bad that it was quite dangerous for carriages to pass over
it. It consequently became necessary to apply for a separate
sanction to repair it; this has been done, and it is in very
good order at present, but I mud® fear that it will get cut up
again in the hot weather.

40. Raised roads, such as this is, (more especially over
black soil,) should always have a foundation or bottoming of
rubblé stone. Major Peat states in one of his reports that
the wear and tear of a road in England was found to amount-
in the course of the year to four inches of metal, and even
then it could not be kept in good order, when a bottoming of
rubble stone was laid down, and the wear and tear was reduc-
ed to half an inch only of metal. At the expiration of the
present season I shall be better able to judge whether there
is a necessity for recommending this alteration. I am in
hopes, however, that it will not be required, as the road is
being widened from 20 to 25 feet, and the wear and tear from
cart traffic will be thus diffused over a greater surface, and
consequently there is a greater chance of its not getting into
bad order.

42. The retaining walls to the approaches of the Dapooree
Bridge, which were built of dry stone, were found to have
settled slightly, with some appearance of their giving way,
whilst the wooden railing at each end was a constant source
of annoyance, for ever being as it was repaired, and as often

-
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being knocked down again. To avoid the expense of build-
ing masonry retaining walls, it was determined to try the
experiment of throwing up a broad mound of earth on each
side, by way of protection to the road, and doing away with
the railing : this has been done; trees have been planted every
25 feet apart, and when they have grown up they wiil form
an avenue, which will tend greatly to improve the appearance
of the bridge, whilst all fear of accidents occurring has been
prevented. The estimated cost of the alteration came to
Rupees 2,250-0-0, which fur exceeds the sum that has been
expended. .

43. The above idea was taken from some little protection
mounds of earth which Lieut. Chapman had raised along the
upper portion of the Thull Ghaut Road, to save the expense
of building parapet walls, aml the plan has answered so exces-
sively well at the Dapooree Bridge, and is so much cheaper
than retaining walls, whilst it adds greatly to the appearance: -
of an approach to a bridge, that I cannot recommend it too
strongly to my brother Officers for adoption, as I am sure it
will be approved of. I should here add, that if the above
plan had been carried out to the Shlkrapore Bndge, instead
of building masonry walls, a saving of from three to four
thousand rupees would have been effected ; the idea, however,
was not hit on until after the masonry walls had been begun,
when the design could not be altered.

64. There are two methods in practlce of constructing
a raised road over rice fields. One is that of allowmg
the embankment to settle one or two monsoons, and then
laying six inches of metal on it, as the roads in Bombay are
made. The other is that of laying down a rubble pavement,
or bottoming, on which about three ‘inches of metal is laid.
The latter is in my opinion the preferable method of the two,
as a raised road, without a foundation of rubble stone, never
runs light, and, during the monsoon, it is always heavy. This
accounts for carriages going the old or upper road from Tannah
to Coorla during the rains, and also for the Akoordee Road
being in such bad order.



STATEMENT OF EXPENDITURE

In the construction and repairs of Public Works in the Road
and Tank Department, from the 1st of May 1849 to the
30tk of April 1850. o

Camp Nassick, 3rd April 1851.

Names of Works. Amount. Total.

4

Works connected with the communication of
the Country.

Rs. a. p. Rs. a. p.
Bridging, draining, and metalling the new
Akoordec Roud eee cee- 1,785 9 4
Annual repairs to cross roads in the Poqnn '
Collectorate, for 1848-49 vese 1,134 0 3
Rolling mail road from Poona to Khopolce,
for 1848-49 .. een ve- e 41 8 5
Annual repairs to mail road from Poonn to
l\hopolao, 1848-49 .... -1 4,812 510
Abnual repairs to bridyes and dmms on mml
‘road from Poona to Khopolee, 1848-49 .. 9 8 0
Aunual repairs to roads, bridges, &c. in the
Poona Collectorate, 1848-49.... 730 0 9
Ditto  toflyingbridgesat Khurradee, Kore-
gaam, and Seroor, 1849-50....] 983 1 @2
Ditto  to roads, bridges, &c. in the Poona
Collectorate, for 1849-50 ....| 7,906 10 2
Ditto  to mail road from Poona te Kho- .
- polee, for 1849-50 .. ceoof 8,046 5 1
Ditto  to cross roads, Poona Collectorate,
for 1849-50 ceee seeel 4,231 810
Rolling mail road froth Poona to Khopolee,
for 1849-50 vees 417 15 11
Annual repairs to Moosee flying bridge, for .
1849-50.. .. [ 188 0 0
Ditto to fair-weather roads, for
1849-50.. .. ....| 816 0 o
Making road-way for cattle cens cees 45 0 0
Constracting a branch road from Dapoorie
Bridge to  Government House. . .. ceen 697 0 O
Constructing new ferry boats at Bheema and
Bheema Rivers .... oo 627 0 0O
Constructing a ferry boat at Kulumb eees] 1,237 0 O
Constencting Shickrapoor approaches .eee] 5,805 O 1
Supporting and strongthening the retaining
walls at each end of the Dapoorie Bridge. o111 9
Making stone rollors .... cees <o) 1,020 0 O

Carried forward, Rupees| 40,244 & 7



Names of Works. Amount. Total.
Rs. a. p.| Rs. a. p.
Brought forward, Rupees{ 40,244 5 7
Repairs to Neera Bridge .. cees cees 27 0 0
Aunual repairs to roads, bridges, &c. in tho
Abmednuggur Collectorate, for 1848-49.. 470 3 1
Ditto ditto for 1849-50..| 38,048 3 2
Constructing a new line of roud from Poona
to Patus .... cene 46,098 4 3
Annual repairs to roads from Patus to In-
dapopr, for 1849-50 .... ce.sl 2,766 4 6
Clearing bullock track over the Deewah Ghaut. 229 1 4
Widening and improving the approaches to
the Wanowree Bridge .. cees e 183 10 8
Annual repairs to bridges on Nagpoor.dawk .
line, for 1849-50. .... ceen vea.] 4,265 0 9
Maintenance of ferry-men and haulers cevl] 3,924 8 1
New works .... ceen veee eee-l 4,067 10 b
Amount paid to the Military Paymaster, P.
D. A., on account of hempen ropes receiv-
ed from the Principal Commissm‘y of Ord-
nance cene cee . 657 156 9
Petty repairs to shed for the Godavery Rtvel 710
Annual repairs to bridges, for 1850-51 .... 7499 0 0
New Works .... 686 4 0
Constracting Thull Ghaut, experimental por-
tions. ceee 59 90 8
Ditto ditto new road .ee.| 26382 3 6
Improvement of  ditto ditto .. eeeo| 5,038 12 4
Annual repairs to main road from Thull Ghaat
to Chandore, for 1846-47 cees eens 25 10 8
Ditto ditto for 1849-50. ceee ceae| 13,204 15 5
Ditto experimental portions, for 1849-50.. 405 0 0
Petty repairs.... 166 11 4
Annual repairs to Sinnur and Pimpree Cross|
Roads, for 1843-44..... cove 1914 6
Ditto ditto for 1849-50.. .... el L7772 0 3
Annual repairs connecting road between the|
¢amp and town of Nassick, for 1849-50.... 153 14 * 8
Building a dip across a nullah on the con-
necting road betweon camp and town of]
Nagsick .... 234 0 O
Constructing a bridge over the Pharashem
River e . ool 4,566 3 1
Building bridges over tbo two nullahs, one
between Kadoo River and Pimpulgaum,)
and another near Konkungaum, on the
main road between Nassick and Chandore.;] 1,041 0 6
Improving the Agra line of road between the
Thull Ghaut and Chandore .... 4,827 010
Annual repairs to bridges and drnins, for
1849-50. ... 183013 8

Carried forward, Rupees

1,66842 6 2 |




Names of Works. Amoupt. Total.
Rs. a. p. Rs. a. p-

Brought forward,. Rupees|1,66,842 6 2

Petty repairs.. .. 2 2 8

Ditto  to the Sinnur cross-road .... 65 0 0

Annual repairs to ferry boats, for 1849-50.. .. 27 14 8

Petty works to ferry boats, 1849-50. ... 1715 8

Petty charges, ditto - oes cone 201 9
Annual repairs to mail road from Panwell to

Khopoles, for 1348-49. e ..ol 1,734 14 O
Ditto to bridges and drains, on road from

Panwell to Khopolee, for 1848-49. .... 85 8 5
Ditto to main road from Nagotnah to| -

Mabhableshwur, for 1848+49. .. vene 543 18 &

Constructing Nudhel Bridge, on mail road
from Panwell to Khopolee  .... 228 4 10
Annual repairs to mail road from Panwe]l to

Khopoles, 1849-59... vens ool 6,206 4 2
Ditto from Nagotnah to Mahableshwur, :

1849-50. .. 4,251 2 8
Ditto to cross roads, Northern Conknn.. 3,195 8 0
Ditto to cross roads, Southern do. ....[ 1,102 5 11

Petty repairs. . cens .. cees 467 11 5
Annual repairs to main road from bmn Cause-
way to Colsette Ferry, for 18.48-49, ceedl 1,027 8 0
Ditto _to main road from Bandora to Gore-
bunder for 1848-49..... e rs ool 1,586 8 0
Ditto to main roed from Trombay to Sion
Causeway, for 1848-49. . .... . 199 12 ©
Ditte to branch road from Chemboor to
Mhoul boundary, for 1848-49. .. cees 41 8 ©
Constructing a new road leading to the Hill
of Senhoru DeMonte, at Bandora. . <eeef 7,775 6 O
Completmg the Bhandoop road, and repair-f -
ing the damage done to it dunng the last;
two seasons. .. . sove| 12,462 7 5
4nnual repairs to roads in Sa]sette, for 1849-
.. een 9,459 15
Repairing certain works on the Sunky and
Glorebunder roads .. .. .. 84 15 10
Repairing the double boat plymg between
Tanna and Kulwa . cone vees 856 0 0
Renewing the deck planking of borse boat
stationed at Ghorebunder cene cene 141 4 3
Repamng the foundation of the Dysur Bridge. 34 211
onstructing new horse boat for the Dan-
tewra Ferry .. e [ 1,385 10 6
Constructing two new boats for the use of the
Colsette Ferry.. cees .. . G647 8 O
Constructing new line of road between Kussara
and Khurdeo. . e ven 83,700 0 2
Amnual repairs to main roads from Colsotte
Ferry to Thull Ghaut, for 1849-50. ....] 9,471 8 4
Carried forward, Rupces!3,13,413 i3 2
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' Names of Works. Amount. Total.
Rs. a. p. Rs. a. p.
Brought forward, Rupees|3,13,413 13 2

Extra repairs to the main roads from Colsette|

Ferry to Thull Ghaut, for 1849-50. 2,238 8 6
Annual repairsito road in the Cantonment at)

Bhewndy, for 1849-50 . ceen 58 0 6
Repairing teak wood raxlmg of the Gokherwa -

Bridge 9 4 9
Constructing a bridge over a nullah between

Bhewndy and Nizampoor “eee ool 1,497 12 5 .

3,17,217 2 4
Tanks, Wells, and Bunds.

Building a well at Egutpoora .... ceee 457 9 5
Repairing a well at Jhulegaum .... 5 0 0
Building a water-course and small resel'voir

for the water of a spring cee 31 8 0
Repairing bundarahs at Salpoor, Musrool and

Kursool .... . -4 1,034 38 7
Improvement and repmrs to Wuddalla Tauk

at Panwell.. 58 0 0
Clearing and e‘fectmg certain improvements

to the Tank at Colsette. . e ./ 1,814 0 ©6
Clearing the wells in the Lines at Tanna .... 80 511
Improving the tank at Khurdee .. .. vens 38¢ 6 9
Constructing a well at Kussara, close to the .

bridge 686G 8 10
Bxcnvntmv a well at Kussara cree . 30 8 2
Constructmg adam across the Rutonda Rlve 39711 7 8
Buijlding facing to prevent leakage to the

bund of the Kussara Tank .... e 99 12 0
Facing on the inner side of the bund of the

Kussara Tank oo 172 4 6
Clearing out the Kussara Tank.... . 38 0 0
Painting a portion of the bund of the Knssara

Tank 412 9

8923 7 8
Buildings.

Constructing new pendalls on Bombay road,

above the Ghaut .... cee.] 1,522 2 8
Constructing cook rooms and platforms to

four staging pendalls, on the Ghaut ....[ 3,120 0 0
Constructing Mainledar’s Cutcherry at Khur- ’

kalla P ceoa el 2,168 0 0
Constructing Moousiff’s Court House at

Wurgaum .... eeedl 1,420 0 O
Constructing new travellers’ bungalow at Wur-

gaum cees 414 0 O
Repairs to Phoolshair Palace .... ... 1,038 10 11
Making certain additions to the Poona tm-

vellers’ bungalow .... e veus 180 0 o

Carried forward, ‘Rupeesl 9,871 13 2 13,26,140 8 o
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Emergont ropau‘s to Panwell Mumledar’s

“Names of Works. Amaunt. Total.
Rs. a. p. Rs. a. p.
Brought forward, Rupess| 9,871 13 2 [3,26,140 9 0
Annual repairs to travellers’ bungalows, Poona
Collectorate, for 1848-49, .. AN 105 3 9 -
Ditto for 1849-50. ceee eenel L,07512 8
Ditto Ahmednuggur, for 1848-49. .... 126 0 0
Ditto ditto for 1849-60.  .... 833 7 3
Building a travellers’ bungalow at Patus ....| 1,800 10 4
Anpual repairs to travellers’ bungalows and
dhurmsallas in the Nassick Sub-Collec-
torate, for 1849-50..... een [ 349 12 8
Petty vepairs to ditto ditto, for 1849-50.. .. 846 0 3
Aunual repairs to military buildings at Nas-
sick, for 1849-50. .... 5 9 7
Petty works to ditto, for 1849-50 .... .... 46 4 4
Petty repairs to ditto, for 1849-50.. cees 15 9 8
Repuirs to civil jail at Nassick .. el 159 6 2
Making certain necessary repairs and im-
provoments to the criminal jail at Nassick. 203 8 3
Building a toll house on the Thull Ghaut.... 202 7 2
0o 2

Kutcherry ceen
Annual repairs to travellers' bungalows in the

.Northern Coukan, for 1849-50. .. .
Constructing cook rooms and platforms to

staging pendalls below the Ghaut. coee
Constructing three new permnnent pendalls

at Tanoa .... PR coe-
Annual repairs to the military buxldmgs, for
1849-50.. ..

Ditto to work shop, store rooms, and
cattle shed, for 1849-50 P

Ditto to civil hospitals and buildings ap-
pertaining to thein, for 1849-50.

Ditto to travellsrs’ bungalow and build-
ings appertaining to it for 1849-50

Ditto to the Collector’s premises at Tan-
na, for 184)-50. .... cees

Converting the old Commaundant’s quarters in
the Tanna Fort into a jail hospital ceee

Annual repairs to the Assistant Judge’s pre-|.

mises at Tanna, for 1849-50 .
Ditto to the buildings in the Custom De-
partment, for 1849-50. vens
Ditto to the church at Tanna, for 1849-

ce o ceen

143
59 10

-
(=]

1,102
3,688
158
58
60

©C O© W O o o

46
198 12

S O & v o o

1,843 0 10
388 3
214 13

o -

182 13

50....
Petty repairs, for 1849-50. veee .
Erecting a new quarter guard and defaulters’
room at Tanna. ceee
Annnal repairs to the military buildings at
Tanoa, for 1850-51. .. voee vees

1
1,001 3 0
211 9 0
0 8 7

Carried forward, Rupees

24,634 13 11

T ————————
3,26,140 9 ¢
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Names of Works.

Amouunt,

Total.

Brought forward, Rupees

Renewing the veranda ceilings of the Col-
lector’s official residence at Tannah. ....
Re-roofing thi Custom-house at Tannah.. ..
Making new railing to the Khurdee bungalow.
Annual repairs to travellers’ bungalows, for|
1849-50. . .- .

Ditto to store room at Bhewndy, for ]84‘)-50
Providing new tie beam to one of the trusses

of the Kussara bungalow .... ceos

Ditto ditto ditto e

* Replacing bamboo battans, tiles, &c. of the
dhurmsalla at Kussara eeee e
Emergent repairs to the Kussara dhurm-
salla. vens e

Fixing panes of glass lo the windows of the
different travellers’ bungalows on the Thull
Ghaut Roud .. . .. ceen

Re-making floor, white and que washing of
the travellers’ bungalows at Kalhair, Pud-
gah, Shapoor, Kharde, and Kussara ....

Repairing the 1st Assistant Collector’s bun-
galow at Kelwa Mahim vees cees

Constructing new gate to the compound of the|
hospital of the Native Veteran Battuiion, at|
Bhewndy, 1840-50. .. .. cees

Annual repairs to quarter guard-room und
hospital of N. V. Batl:ahon, ‘at Bhewndy,
1849-50. .... .. cen

Repairing the choonam ridge of tho hospital
of the Dotachment of the Native Veteran
Battalion, at Bhewndy .. cone cees

White and yellow washing the hoepltal of
the Detachment of the N. V. Battalion,
1849-50. ....

Miscellaneous Charges.

Making a new cupboard and drawing board
for the use of Lieutenant Chapman's Office

Rattaning the bottoms of three chairs belong-
to the travellers’ bungalow, at Kussara ...

Providing belts to eleven peons of the travel-
lers’ bungalows at Kalhair, Pudgah, Sha-
hapoor, Khurdee, Kussara, Bassein, Dan-!
tewra, Seergaum, Cheeuchnes, Dahanoo,

and Oomergaum cees e

Grand Total, Three lacs, Fifty-three thousand, Seven hun-
dred and Eighty-eight, anna One, and pies Seven..|3

Rs. a. p.

24,634 13 11

408 2
289 1
18 7

504 11
2 8

86 12
9 O

22 12

L O O O Lot

29 1

156 4 8

120 12 0O
1,238 7 5

47 9 1

85 10 11
1 80

14 7 0

Rs. a. p.
3,26,140 9 O

27,505 13 8

51 911

3,53,788 1 7
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List of Estimates prepared by the Officers of the Road and
" Tank Department, and submitted for sanction between the
Ist May 1849 and the 30th April 1850.

Estimates. Amount.

*Rs. a. p.
Superintendent.

Estimate of a proposed new road and causeway from the Dysur
Bridgoe, on tho Ghorebunder road, to a place called Rai
Moordee . .. ceee cons

Estimate of a proposed line of mail road from Klmlapoor
Bridge to Mora Bunder, to connect the old Bombay road..} 5,52,602 0 0

(=

1,06,619 0

Captain Cowper.

Estimate for constructing cook rooms and platforms to Officers’
tents for four pendalls .... cvee eeer] 8,120

staging pendalls .. ceee ..

Ditto for building a new chowkee in the Thulegnum Khind. 429
Ditto for repairing approaches of the Dapooree Bridge....| 2,250
Ditto for improving the Akhoordee line of road .. e 1,352
Ditto for repairs to railing of a bridge over Indrawnee|
* River at Allundee .. coes 299

00
Ditto for repairing Phoolshair Palace .. N veel| 1,339 0 O
Ditto for constructing stone rollers .. cees ..] 8,100 0 ©
Ditto for constructing cook rooms to Copergaum tmveller
bungalow 82 0 0
Ditto for \nduung the road from Kirkee to l)upooree ce..| 8,476 0 O
Ditto for constructing armracks and shelves to four stag
ing pendails ceee ceen vees ... 1,761 .0 O
Ditto for adding bath rooms and necessaries to Lonee
travellers’ bungalow oo N N 752 0 0O
Ditto ditto ditto Seroor and Soopa  .... 752 0 0
Ditto for building a new travellers’ bungalow at Wurgaum.; 3,488 0 0
Ditto for repairing roof and out-houses of Wye travellers’
bhungalow .. .. 634 0 O
Ditto ditto Neera Bndge ceee . el 2,890 0 O
Ditto ditto  Jooneer Aqueduct.......covviinin.. 951 0 O
Ditto for constructing paved drains round the court of the|
535 0 0
00
0 0
o0
00

Mr. Armistead.

Estimate for erecting six travellers’ bungalows between Poona

and Indapoor (A) .. Jeae ceee ....] 21,208 0 O
Ditto ditto ditto (B) vees el 16,847 0 0
Ditto ditto ditto (C) cenn ...} 13,460 0 0
Ditto for repairing injury done by floods to the Poona and

Patus Road R . &656 0 0O
Ditto for erecting six travellers’ bungnlows between Poona

and Indapoor (D) .. ...e] 12,000 0 0
Ditto ditto ditto (E) cees veee] 12,000 0 O

Carried forward, Rupees!7,63,186 0 0
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Estimates,

Amount.

AY

Brought forward, Rupees

Estimate for widening and rendering safe the approaches to the
Wanowree Bridge on the Sholapoor road e
Ditto for Yamping down the sides of the Patus and Poona
new road, while bridges, &c. are in progress, to
admit of thc line used by carts cees P
Ditto for constructing aqueducts for garden irrigation
wherever the new line of road between Poona and

Indapoor is an impediment thercto ....
Ditto for clearing the present track over the Dewah Ghaut
to render it practicable for laden bullocks  ....

Captain Dennis.
Estimate for new works on the Nagpoor Dawk Line.. aees
Lieutenant Chapman.
Estimate for making approaches and masonry standards to
Godavery Flying Bridge .... RN N
Ditto for constructing a new piece of road to supersede that

at proscut in use near Warewarah ...
Ditto for lessening the steepness of the slopes of the pornon

of the Agra road near Warewarah .. e
Supplementary estimate for extra work done in the jail com-
pound at Nassick .. .o coee

Estimate for providing a wooden ceiling and glass wmdows to
the Egutpooree travellers’ bun"nlow .

Ditto for widening the verandah of the travollers’ bungulow

at Egutpooree .. e aee

Ditto for making the roof of the travellers' bunqn]ow at

Egutpooree water-tight, and prowdmfr gluss win-

dows for the rooms. .
Ditto for making the requisite specm] repmrs and 1mprove-
ments in the civil jail at Nassick .... cens

Ditto for building a toll-house on the Thull Ghaut et
Ditto for widening a dangerous steep ascent, and widening

the road near Chandore ... reee
Ditto for paving thelower portion of the rumps of the Kadwa
Flying Bridge .... .

Ditto for building a house at Punpulgnum for Overseers ..
Ditto for improvements and alterations on the Thull Ghaut,
new road ..

Lieutenant Fuller.

Estimate for constructing cook rooms and platforms for an

Officer’s tent at Chowke and Panwell .. cees

Ditto for stone roliers for the mail road ces eeen
Ditto for arm racks and shelves to staging pendalls, do..

Carried forward, Rupecs

Rs. a. p.
7,63,186 0 ©

286 0 0
197 0 ©
288 0 0
500 0 0
5536 0 0
9,306 0 0
9,090 0 0

12,541 ©
48 14 11
309 0 0
304 0 0
308 0 0
724 0 0
3,610 0 0
3,000 0 0
652 0 o
721 0 o
8,678 0 o0
2,147 o 0
400 0 o
903 0 0

8,24,863 14 11
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Estimates.

Amount.

T

Brought forward, Rupees

Estimate for adding bath-rooms and necessaries to the travel-

lers’ bungalow at Panwell.. .. e

Ditto for constructing a well ncar the Chowke pendall.. ..
Ditto for repairs to Government bungalow and its out-houses

at Qorun....

My, Scott.

Egstimate for renewing the deck planking of the horso-boat

Ditto

stationed at the Ghorebunder Ferry.. ..

ditto the fence surrounding the premises)
occupied by the Assistant Judge at
Tanna....

Ditto for roughly securing the foundanons of tho bndgee

on the new Bhnndoop road .. SN

Rough estimate of the work performed in building 4, 041 feet

of the new Bhandoop road.. cees

Estimate for building a kutcherry for the Sir Carcoon of the

Ditto

Continental Customs and Excise Depnrtment at
Tanna .... ..
for building a branch road to the Powny Estate ees

Rough estimate of ‘the protection mounds proposed for the|

new Bhandoop road

Estimate for building a kutchorry for the Slt‘ Carcoon of thiz

Ditto

Ditto
Ditto

Rough estimate for making a foundation of pavemont for thc

Estimate for removing a salt chowkee from Gor’lnh, and re-

Ditto
Ditto

Ditto
Ditto

Ditto
Ditto
Ditto
Ditto
Ditto

Continental Customns and Excise Department at

Tanna .... s ee vese e ceen
for building a branch road bhetweon the Poway
Estate and the new Bhandoop road .. eens
for re-rooﬁng the Custom-house at Tanna. P

for renewing the veranda ceiling of the Collector’s
official residence at Tanna

new Bandora road..

building it at Bodoaka. .... ..
for bulldmg a quarter-guard for tho 1st Gmnndmrx

at Tanna.. . .
for making kar-stono rollms for the metdl xoads in
Salsette ..

for certain repairs to the Chembaoor Causcway s

for fitting up the room iu the Fort at Tanna with
arm-racks and pegs ..

for laying down masonry pm'oment of tho Dysm

Rs.

469
1,004

“ 696

108

961
195
4,948
2,773
38,399
24,026

Bridge. . e
for bLuilding nn enclosure wall to the compouud of
tho travellers’ bungalow at Tanna ....
for putting up bomded weather-firames to the Clxmch

at Tanna. . ceee ..
for repairing the premiscs OCcuplcd by the Assxstant
Judge at Tanna.... cane

for buxldiug parapots to and copmfr the wing-w. a.H\

409
4,010

—

Carried forward, Rupees(,26,713

a.

10
0
0

0

[N —]

=

© © © © o co © O ©o © oo o

P.
8,24,863 14 11

S ©w

[~

C © O c o o @ © & ©® OO © o
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Estimates. Amount,.
Rs. a. p.
Brought forward, Rupee:9,26,713 8 7
of the drain built on the ' new Bandora road,
leading to the Hill of Senhora DeMonte ceen 426 0 O
Estimate of the improvement proposed to the Hill of Senhora
eMonte at Bandora, in connection with the|
new road now built at that place. .... vees| 11,668 0 O
Ditto for putting up boarded weather-frames to the Church
at Tanna.. P 875 0 O
Ditto of the improvements proposed to the Hill of Senhora
DeMonte at Bandora oo e «eeel 1,976 0 O
Ditto ditto ditto sees| 1,854 0’0
Ditto ditto ditto ....|] 6,060 0 0
Ditto for building a branch road between the Poway Estate
and the new Bhandoop road. veee eeee]l 7,770 0 O
Ditto for putting the Persick rond in a thorough state ‘
of repair. . oo “ees cees eee-| 3,765 0 O
Ditto for building an enclosure wall to the compound of]
the travellers’ bungalow at Tanna .... van- 422 0 O
Ditto for re~roofing the Custom-house at Tanna. . ....] 3,286 0 O
Ditto for additional accommodation required for the head .
quarters of the 1st Grenadiers, stationed at Tanna.] 2,661 0 0
Ditto for building Lines for the several parties of the Police
employed on the Island of Salsette «... eves] 2,404 0 O
Lieutenant Scott,
Estimate for constructing two wells near the village of Kussara,
with plan .. el 2,092 0 0
Ditto for constructing a bridge over the nullah which di-
vides the town of Bhewndy from that of Nizam-
poor, with plan .... ... 4216 0 O
Ditto for making a deck with railing for the new horse-boat|
for the Colsctte Ferry e cees 414 0 0
Ditto for constructing a drain across the Rurtoonda River,
with plan.. eose .e..| 4635 0 0
Ditto for constructing a chiselled stone pavement of six
feet width round the well at Kussara.. vees 366 0 0
Ditto for fucing on the inner side of the bund of the Kussaral
Tank .... coes cees coae 841 0 0
Ditto for making a bullock track leading from the village
of Kussara and the tank at that place .. vees 215 0 0
Ditto for a new chair for the travellers’ bungalow at
Khurdee .. AN e 6 0 ¢
Ditto for making certain improvements to the Colsctte
Ferry, with three plans  .... coea -++.11,70,497 0 o

New Line of Road between Kussara and Khurdee.

Estimate for improving the portion of the old road between the
foot of the Thull Ghaut and commencement of the

1st Division woeef 14577 0 0

Ditto for 1st Division e coee PR ..e0] 48,208 0 0O
Ditto for 2ud Division P aees veas .eeo|1,01,064 0 O

Carricd forward, Rupees13,10,070 8 7
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Estimates. Amount.
Y Ks. a. p.
b Brought forward, Rupees[1310979 8 7
Estimate for making stone rollers for the use of the mail road. 600 0 0
Ditto for constructing addition to the Mamledar’s Kutcherry
at Moorbaur, with plan  .... cees weed] 2,120 0 O
Ditto for additions to the Mahalkurrie’s Kutcherry atj ,
Kenowlee. . ceee] 72,047 0 O
Ditto for rebuilding the quarter-guard of the Native Vete-
ran Battalion, at Bhewndy ,... . caee 406 0 0
Ditto for repairing the ferry-boat at Oomergaum, .  .... 568 0 O
Ditto ditto at Dahanoo.. .. e 519 0 ©
Ditto for providing new tie-beam to one of the trusses of|
Kussara travellers’ bungalow .. .... covs 379 0 O
Ditto ditto ditto Pudgah ditto..... eee 379 0 0
‘Ditto for veplacing bamboo battens, tiles, &c. for the)
Dhurmsalla at Kussara  .... coes 91 0 O
Ditto for emergent repairs to the Kussara Dhurmsalla.... 43 0 0
Léeutenant Trevor.
Estimate for a proposed new line of road from Khurdee to
Shahpoor .. coee ....|1,43,384 0 O

Ditto for annusl repairs to roads and bridges, &e. for 1850-|
185 ceas PR cens ceen ceve
Ditto for annual repairs to travellers’ bungalows and bujld-
ings in the General, Military, Territorial, Judi-
cial, and Ecclesiastical Departments, for 1850-51,

1,21,32 0 0

7,032 0 0

Grand Total.... 15,88,880 8 7

(Signed) W. D. GRAHAM, Brevet Captain,
Superintendent of Roads and Tanks.

Statement shewing the Amount expended on Public Works by
the Road and Tank Department, from the year 1841-42

up to the present period, as recorded in th
Reports published by order of Government.

e Engineers’

Camp Nassick, 3rd April 1851,

Year, No. of I Amount Cost of Super=-
ear. ‘Assistants. Expended. intending.

Rs. a. p. Rs. a. p.

1841-42 8 1,76,108 Q4 0} 79,260 0 O
1842-43 8- 11,24914 0 0 79,504 0 ©
1843-44 7 1,27,814 0 0 71,944 O O
1844-45 7 1,27,044 0 0} 72427 0 O
1845-46 8 196,357 0 0 52,572 0 ©
1846-47 8 8,14,705 0 O} 58,663 0 o©
1847-48 8 3.00178 0 o 66061 0 o
1848-49 7 2,83158 © O 58,600 0 0
¢ 1849-50 8 3,563,788 0 0] 68054 O 0O

(igned) W.D.GRAHAM, Brevet

Captain,

Superintendent of Roads and Tanks,
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RN

STATEMENT OF THE EXPENDITURE

IN THE

*

GARRISON ENGINEER’S DEPARTMENT,

" FOR

THE YEAR 1849-50.

Bombay, 1st May 1850.

posts

gotna

timber

Names of Works, . Amount. Total.
Rs. a. p. Rs. a. p.
Annual Repairs.
Aunnual repairs to tho public buildings occu-
pied by troops, &e. in the Castle, Fort
Gceorge, Garrison, Esplanade, Coluba, and
at Out-posts. .. eeeof 13,440 11 3
Petty Repairs.
Petty repairs to the public buildings accupied
by troops, &c. in the Castle, Fort Georgo,
Garrison, Esplanade, Colaba, and at Out-
v ceee] 9,362 12 6
) 22803 7 9
Certain Worlks.
Sinking a well outside the tank in Fort George. 216 910
Supplying with water the troops quartered in
Colaba, by laying down pipes from the
wells in the neighbourhood of the Cooperage. 56515 8
Despatching 3, 000 teak rafters to Kurracheo
from Negm Bunder, six miles below Na-
ceve oo 8513 6
Dlammg the natxve Lines at Boxee Bundor . 626 0 O
Fitting with glass windows the quartors oc- .-
cupled by the A(lJutnnt of the 22nd Re-
giment N. I., at Boree Bunder .. .. 2912 0
Constructing a tank aud oven for copponbmn
160 4 0
Re-building charcoal cylinder furnace, Muza-
gon powder works ... 336 12 6
Experiment of copperising \vood for keopmg .
away the white ants which at present in-
fest the Grand Arsenal.. ceee coen 47 14 1
Carried forward, Rupeest 2,026 1 21 22803 7 9
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Names of Works.

Amonnt,

Total.

Brought forward, Rupees

Repairing tho quarters of the Assistant Sur-
geon to the Xuropean Gencral Hospital..
Cleaning out the Fort ditch, and caulking the|
sloico. gates .. SN
Repairs to the ¢ udjan poxch mat framas, &c
to the premises occupicd by the Medical
Storekeeper ut Colaba .. .
Constructing the veranda for the qum tel‘s of
the Soqcnnt Major of the Dopot, at Colaba.
Renewing the bourded floor of the light am-
munition room in tho Grand Arsenal ...
Additions and alterations to the Governmnent
Printing Press buildings, to adapt them to
tho purposes of a Depdt and Government
Dispensary .. ..
Providing a residence for the Supexmteudent
of the Gm'ernment Cooperage. . .
Pullivg down and rebuilding the quarters of
the Staff Sor jeant in 'ort George
Constructing two bathing rooms, and mukmr'
cortamlmprovement.s to the hospital privy of
tho 2nd Battaiion Artillery, at Fort George.
Cleaning the ditches round the Fort Goorl'e
Barracks .... ces
Constructing iron net-work over tlxe Wmdo“s
of the solitary cells, and adding a new room
to the quarter-guard of the barracks occu-
pied by H. M.’s 22nd Regiment, at Colaba.
Constructing a pallisade railing with a gate, to
prevent the pcoplo entermg the Gmnd Ar-
senal N
Repairs to tho cook housc at the north-ca~t
end of the Barracks, at Colaba . .
Glazed windows and side wenther-fx ames, ala()
repairing plank shutters of windows for the
2nd Battalion Artillery Hospital in Fort
Geovge ..., cede
Repairing a part of the road leading to the
Hospital at Colaba .... e
Constructing a, brick wall to the out-ofhco
No. 119, at Colaba ... ..
Re-constr uctuw the covered “ay from thc
barracks to the privies, at Colaba PPN
Widening the drains, and constructing a new
cess-pool at the entrance of the Castle ....
Constructing a drain for carrying away the
wastage water from the Doctor’s quarters
of the European General Hospital.. ....
Repairs to tho fire-engine shed.. . . cees

Rs. a.
2,026 1
G636 12
107 9

2 o
1090 0
330 4

8,226 0
371 0
1,166 ©

365 0
450 0

[
-
-
(=]

200
173

182

@&
S © o o
c o ¢ o ©

—
[=]
<

8
0

(=]

G3

Carricd forward, Rupees|

10,782 1

Ca

Cl cQo

Rs. a. p.
22803 7 9

22803 7 9
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Names of Works.

Brought forward, Rupees

Repairs to the roof and fioor of the stone pave-
ment of the buildings at Butchers’ Jsland
Placing wire_gratings over the windows of]
the sohtary cells at the Queen’s Troops
Depit, at Colaba
Copperising the wood of the boarded floor of]
the light ammunition room in the Grand
Arsenal cone
Alterations at the Grand Arsenal ..
Alterations to the store-room No. 1, in the
Audalut warehouse, under the Deputy
Commissary General’s Office .. .. .
Repairs to the quarters No. 1, on the Espla-
nade. .
Constructing a depository for patterns of cast-
ing in the Gun Carriage Department
Breaking the wall, and fixing a door between
the two rear foomns of the quarters occupied
by the Adjutant 2nd Battalion Artillery, in
Fort George ..

ce e L se e

ee e cs o so e

LR ceve s e

seee se e se e

Buildings.

Preparing doors and windows for the build-
ings appertaining to the new European bar-
racks, at Hydrabad, in Scinde.. ..

Preparing the wood-work required for the
Horse Artillery buildings, at Kurrachee. .

Supplying wood-work required for the rooﬁ
of the canteen, library, and quarter guard to
the new European barracks, at H ydrubad
in Scinde .. .

Preparing the frame-works for doors and
windows of the new temporary penda]ls, at
Kurraches. .

Constructing 8 cook—houee for the Serjeant
Major, Marine Battalion Native Infantry..

Constructing a new ball-casting shed in the
Grand Arsenal

con-

.. s o

as e seee

Amount,

Total.

Re. a.
16,782 1

800 0

30

31
23

88
50
75

566

14

96
68
1,550

Levelling the Esplangde, supplying water to)
the dhobees, annual repairs to the Dho-
beewada, and expenses in collecting the
Esplanade fees, &c. ...

Amount paid to artificers and Jabourers en-
gaged for or returning from Out-Stations,
&ec. ..

seee

LR csse ceos e e

PR B

cser

ce e

Total, Rupees sixty thousand, two hundred

and ﬂtty-one, anpas twelve, an(l pies ten

Rs. a. p.
22,803 7 0O

17,000 9 3

2,200 14 ¢

0,421 13 ¢

7,818 15 10

60,251 12 10

(Signed)

J. H. G. CRAWFORD, Captain,
Garrison Engincer, Pwsndoucy
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Statement of the Expenditure in the Civil Architect"s Depart-
ment, for the year 1849-50.

Bombay, 1st May 1850.

Names of Works. Amount, Total.
v Rs. a, p. Rs. a. p.
GENERAL DEPARTMENT.
Annual and Petty Repairs.

Annual repairs to the buildings in the Gene- !

ral Dcpartment, for 1849-50 .... ....] 6801 7 0
Potty repairs to the buildings in the General

Department .. vee] 2,330 O 2

—_— 9231 7 2
Certain Works,

Certain alterations and repairs to the de-

tached buildings of the Secretariat used by

the Judicial Department ceen [ 700 0 O
Certain alterations and repairs to the Jam-

setjee Jejesbhoy Hospital. . .. 2,359 2 O
Alterations and repairs rcquxred to the Jnm-

setjee Jejeebhoy Hospital caes cae 01 0 O
Putting up teak trellis pamtions in the new,

Gencral Post Office .... veee caes 145 0 O
Placing lamps and affixing moveable chain on .

the Town Custom Bunder .... cens 902 0O
‘Making glass and venetian windows to the

room of the Section Writers of the Revenue

and Tinancial Departmeonts in the Secre-

tariat premises . .. 530 0 O
Puatting two tablots inthe Gmnt Modlcal College 196 56 O
Opemug an cxtra door to the coach-house,

and making one of tho stalls into a box, at

the Government House at Malabar Point .. 24 0 O
Additional works at the Government House at

Malubar Point veus G711 o
Alterations to the Lunatic Asylum, by cutting

a door-way through a wall, and fixing a

door at the back of an out-house in whichl

an European keeper lives cene . 14 9 0
Patting in a proper state of repair the Go-

vernment House at Parell R ..-] 2,100 0 O
Additional works in the kitchon at the Go-

vernment House at Parell cons eee 5514 0
Putting up a range of huts for the use of the

ghorrawallas at the Government House at

Parell 260 0 O
Constructing tempormy sheds at Malabar

Point, for the use of followers of his [Jigh-

no.ssthoCuikwar ceoe 158 &6 1

Carried forward, Rupees

7,603 14 1

9231 7 2
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Names of Works.

Amount.

Total.

¥

Brought forward, Rupees
Fixing in the Parell kitchen a smoke-jack,
arrived from England ..
Making steps to the presses in the Genoral
Record roem of the Secretaviate. .
Altevations and repairs to the road to the Pow-
der-works through the village of Matarpa-
cady, at Maznﬂon
Opening two oxtra arches at the doorway, and
furnishing wooden steps to the same, also
making three large presses for glass-ware,
&c. at the Government House at Parell ..
Erecting a porch to the door of the bungalow
at Parell of the Military Secretary to thel
Right Honorable the Governor ..
Oneteak-plank shelfforsaddlery inthe 2nd And-
de-Camp’s stable, and oue plank cover for
retaining wallof a cistern inthe garden bun-
galow at the Government House at Parell,
Making holes in the parapet walls of certain
wells on the Island, for the introduction of]
the suction-pipes of fire-engines ..
Certain inprovements to the buildings of the
Jamsetjee Jejeebhoy Hospital, and its com-
pound
Certain improvements in the compou.nd off
the Jamsetjee Jegjecbhoy Hospital
Erecting a considerable portion of new railing,
and making other improvements to the
Government grounds at Parell ..

Buildings.

Constructing quarters for the Assistant and
Apprentices attached to the Jamsetjee Jo~
Jjeobhoy Hospital

Constructing a permanent shed in the com-
pound of the Lunatic Asylum, at Colaba ..

LRI

cvee PRy “e e

e

eses ceve se e

cese

ceea ceoe senrs

JUDICIAL DEPARTMENT.
Annual and Petty Repuirs.
Annual repairs to the buildings in the Judi-

v

Rs. a. p.
7,603 14 1

202 8 0
7014 0

500 0 0

425 5 10

165 0 0

3311
15 15

1,000 0
467" 2

25 0

cial Department for 1849-50..
Petty repairs to the buildings in the Judieial
Department ..

Certain Works.

Adding three windows to the Picket-chowkey
on the Esplanade, and cobstructing a tiled
shed at the Mazagon Police Office..

cene

se e ceee ess

s

1,782 14 0

1,200 0 0

—)

1,758 9 0
1,355 12 6

g

111 0 0

Rs. a.
9,231 7

p-
2

1,409 6 9

2,082 14 0

3114 5 6

. Carried forward, Rupees|

111 0 0

26,738 1 5
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Names of Works.

Amount,

Total.

Brought forward, Rupees

Covering over and enclosing by means o
teak plank the cog-wheels of the treadmalls
in the Coupty Jail. .... ceen
A new window, with iron bars, one iron grat-
ing door in Moonbadavee Chowkey, and
one small back door for a privy ..

seee

sces

Rs. a. p.
111 0 ©

52 2 0

4014 0

Rs. a. p.
26,738 1 &

204 0 O

Buildings.

None.

TERRITORIAL DEPARTMENT.
Annual and Petty Repairs.

Annual repairs to the buildings in the Terri-
torial Department, for 1849-50..
Petty vepairs to the buildings in the Terri-
torial Department ....

cese

sess DR

2,673 9

o

1,780 2

L

Certain Works.

Putting the wheel-crgne on the Town Cus-
tom-house Wharf in an efficient state of]
repair .

Muking repairs to the wooden tenders of the

hoisting-places of the Town Custom-house
Bunder

ceen 2o e coes

o cese cese coes

703 &

583 12

445311 9

Buildings.
None,
ECCLESIASTICAL DEPARTMENT.
Annual and Petty Repairs.
Annual repairs to the buildings in the Eccle-
siastical Department for 1849-50.

Petty repairs to the buildings in the Ecclo-
siastical Department ..

cs e ceos

Certain Works.

Repairs to the Parsonage House.. .. oo
Thirty kneeling boards for the Roman Catho-
lic Chapel at Colaba

e csan cese

240 0 0

287 11 ©

4214 0
63 4 0

1,287 1 0

62711 o

Carried forward, Rupees

106 2 0

83,316 11 2
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Namcs of Works. .

Amount.

Total.

)

Brought forward, Rupees|
Buildings,
None.
MARINE DEPARTMENT.
Annual and Petty Repairs.
Annual repairs to the buildings in the Marine)
Department, for 1849-50.  .... oo

Petty repairs to the buildings in the Marine
Department .. | ....

Rs, a. p.

2,279 9
1,75¢ 11 6

=]

Certain Works.

Remedying the dangerous state of the Apollo
Pier.. ceee coee sees T eeae

132156 0

Buildings.

.

Constructing a building at the Observatory
for the reception of the electrometrical
apparatus lately received from Eugland ..

Constructing a look-out house at the Castle,
and one at Mahaluxumee ; also a look-out
Lascar’s house at Malabar Point.. cens

Constructing a tiled shed for the peons em-i .

ployed to watch the Coal Depdt near the
Pilot Bunder, at Colaba. ceee veen
Constructing a cook-room for the use of the
Gunner at the Light House at Colaba ....

Grand Total, Rupees Thirty-nine thousand|
and seventy-six, and Annas ten.. ve

563 2 0
601 9 4
150 0 0

188 0-0

39,076 10 0

Rs. a. p.
83,316 11 2

4,034 4 6

13215 0

1,592 11 ¢

)
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No. I.

MARINE DEPARTMENT.

Statement showing the actual Expenditure upon works carrying
on under the Engineer to the Dockyard, forhe official
year from lst May 1849 to 30tk April 1850.

Names of Works,

Amoﬁnt.

Total.

New Works.

1. Constructing a building-yard to the South-
east of the Dockyard and Saluting Bat-
tery, comprising three slips for building
ships of war of the 1st cluss of Her Ma-
jesty’s Navy. .... veee

2. Constructing a portion of the work con-
nected with the proposed basin and
breakwater :—

Basin......Rs. 2,070 14 9
Breakwater .. 23,020 38 4
Cofferdam .. 10,493 15 10

3. Rendering the buildings in the Dock-
yard more secure against the risk of|
fire ...

4. Evecting & work-shed aund store-room for

the Engineer to the Dockyard ceee

. Erecting a shed over the smnall engine at

the end of tho smithy. .... es.

. Constructing a porch at the entrancé of]

the house of the Commander in Chief]
of the Indian Navy.. ....

. Erecting expense magazine, &e¢. for the

battery on the Apollo Pier .. N

[~ T~ ]

-3

Repairs to Fortifications and Buildings.

8. Annual repairs to the buildings in the
dock and building yard for 1849-50..

9. Repairs to the present stabling in the
Indian Naval Storekeeper’s premises..

10. Converting the ground floor of the build-
ing lately occupied as a sail-loft into

& store-room ....

11, Levelling the floor for the reception of]
the iron tank for the Indian Navy
Storekeeper’s yard..  +4.. coes

Rs. a. p.

521 2 4

36,490 2 4

3,876 7 4
613 9 3
27 1 4

274 0 0
2,836 5 4

1,99, 0 0
361 5 4

590 010

177

Rs. a. P

44,938 11 11

Carried forward, Rupees

3,118 6 6

44,938 11 11



[

Names-.of Works., Amount. = 1 Potal.
- Y B
~ 1= Rs. a p] Rs e p.
. Brounin forward, Rapoesl_ 3,,@18 6 G 44,938 ¥1 ¥
V12, Ropmmng the mast shcd, severnl of thcg .
. posts having sunk. . .4 296 5 8§
¥3. Romoviog the failing that shmds bc- o
tiveen the Supevlntendent's Oltice anal :
the Rampart - - 126 5 10~
¥4. Making xmd.ﬁuing wooden mllcrs Ro t\: =
stone :dlope on one side of the grid= =
jvon; for the purpose of more rcudnlﬁ - |
huulmg ap and launching the Goversf .’ % ¢
mor’s bundor bost: . beee . 80 11 10
5. Evecting-the eudjnn slned over the ncw =
stenmippr ““Zenobin”.. ... il 2845.0 0
16. Emergent;and petty works nnd :epau-s . 1,025'_'-9 74 .
e =, Potals B ‘Rupct:& 51,8*:: 1 4

QS;gneeL) C. W TREWDN HEERE; Captmn, .
Engineer- to the Dockyard:

Bomba J, Dochy yaid, Engineer’s Office, ¥st Muy 1*850
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No. 3089 of 1850.

GENERAL DEPARTMENT.

To

Tue SECRETARY TO THE MiLiTaArY BoArb,

Sir,

Bombay.

I have the honor to forward the Annual General Report of
the Proceedings of the Department of Public Works in the

Southern Provmces durmg the official year 1849-50.

2. The total expend:tule from the 1st May 1849 to'the
30th April 1850 in the Military and Civil Departments is as

follows :—

Total Expenditure in the Military and Civil Departments of
the several Executive Officers of the Public Works De-
partment in the Southern Provinces.

Names of Divisions.

Amount expen-

Amount of Sa-|

ded on each. | perintendence.
POONA., Rs. a. p. Rs. a. p.
MILITARY DEPARTMENT.
Repairs veee eeei 13,462 4 2
Annual Repairs  .... eeedd 9208 4 4
New Works .. cree eee| 19,583 3 7
Military Department......Total| 42,343 12 1
CIVIL DEPARTMERT.
> -
Repairs ... PR eesel 4,514 O &
Annual Repairs eeas aee] 4907 4 O
New Works .. aeoe eese] 11,579 8 8
Civil Department......o- - Total{ 21,000 13 2
Military Department.......Total} 42,343 12 1
Grand Total .. ....| 63,3¢4 9 8| 1857012 9

Superiuteﬂ-
dence per-
centage. -

20}
~—

.
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b

Superinten-
o Amount expen- |Amount of Su- or-
Names of vazsio:ns. ded on each. |pevintendence. ‘};‘:}‘;ﬁé’e.
Vo
AHMEDNUGGUR. Rs. a. p.| Re a p.|°
MiLITARY DEPARTMENT.
ol
Repairs ..., eeee| 2,816 4 5
Annual repairs eeve eese| 4,743 12 0
New works .. eead| 7,173 4 8
Military Department ......Total| 14,232 5 1
CrviL DEPARTMENT. .
Repairs ....  .... ... 8,338 1210
Aunnual repairs eeee eees] 1,066 14 8
New works .. aene .eeel 8,000 10 8
Civil Department..........Totalf 7,396 5 4
Military Department.......Total 14,232 5 1
Grand Total ..  ....| 21,62810 5| 573611 2 264
BELGAUM.
MILITARY DEPARTMENT.
Ropairs. . ceee ool 2,175 1411
Annual repairs vese seeef 5,301 8 8
®yew works . cere oo 8517 2 9
Military Department ......Total| 15,094 10 4
CiviL DEPARTMENT.
Repairs  .... vees eel] 2,701 14 11
Annual repairs rese ee..] 10,735 14 10
New works .. eeesi 7,847 3 0
Civil Department..........Totall 21,285 0 9
Military Department......Total| 15994 10 4
Total.. ceedf 87,279 11 1
Deduct, for Extra Establishment.] 1,551 2 2
Grand Total..  ....I 35728 8 11| 14371 8 2| 40}
DHARWAR. ¢
MILITARY DEPARTNENT.
Repairs  .... . 815 2 O
Annual repairs ceen . 85 9 6
New works .. 0 0 O -
Military Department......Total 3850 11 6
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Superinten-
. es s Amount expen-} Amount of Su-.
-Names of Divisions. .- dence per- .
. ded on each. | perintendence. centage.
b Rs. a. p. Rs. a. p.
CiviL DEPARTMENT.

Repairs .... e 14317 711

Annual repairs coae cevd) n2,064 2 9|

New works .. .. 30,620 11 3

Civil Department.. ........Totall 46,992 .5 11

Military Department.......Total 350 11 6

Grand Total.. ....] 47,343 ) 5] 12,783 0 7 27
KOLAPORE.
MiLITARY DEPARTMENT.

Repairs  .... 0 0 0

Annual repairs cee eeed] 2,987 711

New works .. cees eeon] 1,284 8 11

Military Department ......Totali 4,252 0 10

CrviL DEPARTMENT.

Repairs  .... oees 000

Annual repairs cens e e 103 0 4

New works .. ceee 00 0

Civil Department..........Total 103 0 4

Military Department......Total] 4,252 0 10

Grand Total..  ....| 4355 1 2 868 3 8 193
SHOLAPORE.
MILITARY DEPARTMENT.

Repairs  .... ceee 0 0 O

Annual repairs veus eeest 1,850 0 O

New works .. P 815 0 8

Military Department ......Total] 2,765 0 8

Civin, DEPARTMENT, '

Repairs .... cone 000

Annual repairs cens cae 204 10 O

New works .. cese ceee] 8,414 11 10
. Clvil Department....,....-Totall 8619 5 10 ‘

Military Department......Total] 2,785 0 8

Grand Total....| 6,384 8 8 1,284 0 O 204
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Superinten-
- Amount expen-| Amount of Su- .
Names of Divisions. ded on eacrn. perintendence. d::;faz:f
)
Rs. a. p®| Rs a. p.
KHANDEISH.
MiILITARY DEPARTMENT. ol
Repairs .... ceen 860 0 2
Annual repairs ceas cene a3 1 4
New works .. 78512 9 .
Military Department......Total] 1,476 14 3
CIviL DEPARTMENT.
‘Repairs .... eee.l 8,307 11 2
Aunual ropairs case eeed] 9,533 12 11
New works .. cees oo | 48,159 011
Civil Department..........Totall 58,000 9 -0
Military Department ......Total] 1,476 14 8
Grand Total....] 59,477 7 8] 81,625 011 532
ASSEERGHUR.
MILITARY DEPARTMENT. ¢
Repairs ... vees vees 657 12 11
Anuual repairs ceee SN 9418 0
New works .. cees 17¢ 0 ©
Military Department......Total 922 911
CiviL DEPARTMENT.
.
None.
Militory Department......Totall 922 9 1]
Grand Total.. . .... 922 011
DAPOOLIE. y
MILITARY DEPARTMENT.
Repairs  .... N 896 6 4
Annual repairs cone R 582 7 8
New works .. coen R 0 00 .
Military Department..Total .. .. 978 14 0
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Superinten-
Names of Divisions, A'('i“’(;’“t oxpen- Am?“t"t(;’f Su- " jence per- .
ed on each. | perintendence. | "o 1qra,
CiviL DEPARTMENT. % Rs. a. p. Rs. a. p.

Repairss .... e vaus 73 8 1
Annual repatrs.. .... ceas 87 2 0
New works .. ceee 000
Civil Department..... « .. Total 11010 1
» Military Department...... Total 9718 14 0

Grand Total .. 1080 8 168 0 O 158

Grand Total, amount of Expen-

ditare ....12,40,273 14 11

3. Ibeg also to forward Lieutenant Bell’'s Annual Report
of the Proceedings of the Civil Engineer’s Department in Can-
deish, for the official year 1849-50.

I have the honor to be, &ec.
(Sigued) J. KILNER, Captain,
Acting Suptg. Epgineer, S.P.
Superintending FEngineer's Office, S. P.,
Camp, Suftara, 21st November 1850;

Exztract of a Report.of the Proceedings of the Department of
the Civil Engineer in Candeish, during the Official Year
1849-50.

TERRITORIAL DEPARTMENT,
New Works.—Constructing the Seerusmeenee Bundarrahs.

—This work was close on its completion at the end of the

last official year, and was finished in the month of May 1849,

«at a total cost of Rs. 9,647-12-2 (nine thousand six hundred

and forty-seven, annas twelve, and pies two). It is the first

bundarrah constructed from its foundation by the Engineer

Department in the Province, and the effect of the first mon-

soon upon it was looked forward to with some anxiety, on

account of its want of a rock foundation in the bed of the
river across which it is constructed. The arrangement of the
masonry work, &c, on either bank of the river was much the
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same as had been adopted in modifications of old existing
bundarrahs, to prevent the bundarrah wall being outflanked
by the river in floods, with the addition, however, in this case,
at the mouth of the water-course, of‘,la. reservoir and sluice
apparatus, to prevent smaller floating rubbish enteving the
water-course. The main bundarrah wall required to be twelve
(12) feet in height above the.river bed, which iaeing of a
nature likely to be torn up by the water-full over the crest of
the bundarrah during floods, to the possible destruction of
the wall, a section (as in diagram No. 1) was considered
advisable. The flood appears, by marks made at my request
by the villagers, to have risén at times to such a height that
seven (7) feet of water was falling over the crest of the bun-
darrah during the monsoon of 1849, an unusually heavy one,
and at the close of the monsoon the water-fall had ®xcavated
the upper stratum of the river bed below the bundarrah wall,
as seen in diagram No. 2, and some slight injuries had occur-
red to the pointing, but the work in general had borne the
violence of the monsoon as well as could have been wished.
It was, however, considered advisable to repair the pointing,
and to prevent possible future injury to the bundarrah by the
‘washing away of the river bed soil, and accordingly,

Repairs, &c. to Seerusmeence Bundarrah were undertaken
out of the unexpended balance of the bundarrah work. The
pointing repairs were executed, and the excavation in the river
commenced to be filled in with dry stone-work of large.stones,
protected by a ¢ pukka” masonry apron above, and support-
ed by a retaining wall, as shewn in diagram No. 3. The com-
pletion of this work, ‘and the effect on it of the present mon-
soon, may be noticed in the next Annual Report.

Completing the Zeylheira Bundarrah, &c.—This extensive
work of irrigation, which has been noticed in the reports of two
past years as being in progress, was completed satisfac-’
torily before the monsoon of last year, at a total cost
from the first of Rs. 35,451-15-11 (thirty-five thousand
four hundred and fifty-one, annas fifteen, and pies eleven). -
The magnificent old bundarrah, which for some portion of
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its length is from twenty (20) to thirty (30) feet in height, and
ten (10) feet thickness at top, has been raised, and
- strongly though roughly coped, for the purpose of securinga -
- larger supply of water in its rear. The mouth of the water-
course adjoining the buodasrah has been protected by an
inner screen wall, and complete sluice apparatus. The water-
course is carried for a length of about five (5) miles, through
most difficult ground, from the bundarrah to the irrigated
land, and in its course is carried through three (3) tunnels of
considerable length, (built of masonry, and of the pointed
Gothic section, and with masonry shafts at proper intervals,)
and over three (3) nullahs, by means of arched aqueducts.
The water of nullahs on a higher level than the water-
course is carried clear over it in four (4) places by means of
aqueduct? for that purpose, and in three(3) places village roads
cross the water- course by means of road bridges, constructed
for that purpose ; and lustly, where smaller nullahs enter'the
water-course, or it crosses larger ones nearly on a level with
their beds, breast-walls, large and small, twenty (20) in num-
_ ber, protect the bank from injury. The work thus completed
satisfactorily affords a fine specimen of the application of the
resources of the Engineer Department to the restoration and
improvement of an old work of irrigation. It is only to be
hoped that a work, on which upwards of thirty-five thousand
rupees have been expended by Government from the time
it was taken in hand, may not suffer injury from the notorious
inattention of the villagers (in whose charge it now is) to the
care of all permanent works on the line of their water-courses.
Improvements to the Khutghur Water-course.—This work
was noticed and described in the last Annual Report as nearly:
completed. It was satisfactorily completed, at a cost of
Rs. 1,226-7-6 (twelve hundred and twenty-six, annas seven,
and pies six), shortly after the commencement of the past
official year, arid was inspected as completed by me before the
monsoon of 1849, and though I have had no opportunity of
" inspecting it since then, 1 have no doubt that the work has
proved successful, as I have heard nothing to the contrary.
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Improvement to the Seerwara Bundarrah.—This work was
also nearly completed, and noticed as such in the last Annual
Report. I have not seen it since its completion, shortly
before the rains of 1849, at a cost of Rs. 513-14-11 (five
hundred and thirteen, annas fourteen, and pies eleven), but I
have been informed that it has not been at all injured by the
monsoon, and that the sluices _broken in the bundarrah have
proved quite efficacious in removing the long-accumulated
deposit from the rear of the bundarrah wall, which is now
occupied by a fine sheet of water, and the water-course is
plentifully supplied.

Improvements to the Wulwareh Bundarrah.—This work was
abandoned after commencement nearly at the close of the
official year 1848-49, in consequence of an assault on the
works by the villagers of Wurnere, whose bundarrali is lower
down the same river, and who were afraid of a deficiency in
their supply of water if the Wulwareh Bundarrah, which had
hitherto been a leaky “kutcha” dam, was rendered © pukka,”
and did not let any water escape through it. The offending
parties have been punished, and the work resumed durmg
the past working season, and was nearly completed at the
close of the past official year.

Improvements to the Cunnussee Water-course.—The improve-
ments noticed in the last Annual Report as being in progress
were satisfactorily completed hefore the setting in of the mon-
soon of 1849, at a total cost of Rs. 4,961, (four thousand nine
hundred and sixty-one). The aqueduct parapets, which had
three times given way, were enabled, by the new section
given to them, aided by the important remedy to the evils on
the line of water-course by the giving the sides a better slope,
to withstand all the floods of the monsoon of 1849, without
suffering at all. I visited the locality before the present
monsoon, and- had the satisfaction of finding that all the
remedial measures proposed and executed by me had been
perfectly successful.

Constructing. a Relzeving Sluice near the Aqueduct of the
Water-course belonging to the villages of Bhoosnee and Kul-
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wan.—This work was noticed in the last Annual Report as
commenced only. At a point of ‘the water-course a short
distance above the aqueduct, which has twice suffered from:-
floods, a breast- wall has been constructed, with a waste weir and
scouring sluice, by which ary surplus water, turned off by a
screen-wall across the water-course, is carried away into a
nullah below, through a cutting made for the purpose. The
aqueduct was uninjured by any flood during the monsoon of
1849, possibly because of this safety breast-wall above it, and
on my visit to the locality during the past working season,
I found it in good order. This work was completed for a
total cost of Rs. 250-12-8 (two hundred and fifty, annas twelve,
and pies eight).

Repairing the Bundarrah and Water-course of Bhadne.—
The nature of the works required to this bundarrah and water-
course was described in the last Annual Report. The work
was completed satisfactorily under the superintendence of
Lieutenannt Jones, for a total cost of Rs. 2,993-1-11 (two
thousand nine hundred and ninety-three, anna one, and pies
eleven), shortly after the commencement of the official year.
I visited the work while in progress, but have not had an
opportunity of observing the effect upon it of the monsoon of
1849, immediately following its completion.

Repairing the Bundarrah and Water-course of Muchmull.
—This work was described in the last Annual Report. The
monsoon of 1849 put a stop to the works shortly after the
completion of the bundarrah, with its protecting screen-wall
at the mouth of the water-course, and waste weir and sluice
apparatus, as modified by me from the sanctioned design.
A great portion of the past official year was taken up with
the correspondence explanatory of these modifications, and
the obtaining sanction to the supplementary estimate requir-
ed. On visiting the locality towards the close of the past
official year, when the works were again in progress, I had
the pleasure of finding the bundarrah (which was, if anything,
too well and expensively finished, owing to the great sickness
and defection among the masons compelling Lieutenant



. 41

Jones to employ stone-cutters on the work,) but slightly
injured in its coping by the monsoon of 1849, and otherwise
inexcellent order. Great progress had been made towards
the completion of the works by the énd of the official year,
and they were finished before the monsoon of the present
year, and will be duly noticed as such in the next Annual
Report.

Repairing the Bundarrah and Water-course of Ahheira.—
Thm work was described in the last Annual Report. It was
satisfactorily completed under the superiniendence of Lieu~
tenant Jones, shortly after the commencement of the past
official year. 1 visited the work while in progress, but have
not had an opportunity of observing whether it has in any
way suffered from the monsoon of 1849, shortly before which
it was completed. The total cost of this work has been
Rs. 1,183-8-7 (eleven hundred and eighty-three, annas eight,
and pies seven).

Constructing & new Bundarrak at Wuzzur.—This new Bun-
darrah consists of a “ pukka” masonty wall, of small section,
thrown across the rocky bed of a small river, and so arranged
in plan as to supply water from its rear equally to two (2)
water-courses, one on either side of the river, both of which
ave provided with screen walls at their mouths, waste weirs, .
and sluice apparatus. The Bundarrah thus takes the place
of two “kutcha” dams, originally reconstructed annually by
the villagers. The work was nearly completed at the close
of the past official year, and will be noticed as completed in
the next Annual Report.

[
Roaps AnD Bripges.

Roads and Bridges, Agra Line.

Improvement of the Agra Road, from Chandore Ghaut to
Scindiwa Pass.—The amount of annual sanction for this work
is Rs. 12,000 (twelve thousand). The expenditure during the
official year 1848-49 was only Rs. 10,284-8-1 (ten thousand
two hur(njdred and eighty-four, annas eight, and pie one), being
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less than the sanctionéd amount ; which the expenditure of
the past official year 1849-50 has exceeded, having amounted
to Rs. 13,228 (thirteen thousand two hundred and twenty:
eight). The improvements carried on and completed during
the past official year have been as follows :—

Between Chandore Ghaut and Mualligaum.—Nothing has
been done for the further improvement of this portion of the
line of road. It is complete with bridges and drains, with
the exception of the large river, the Girna, close to Malligaum,
and a small river, close to Soundanah, where there is a tra-
Vellers’ bungalow, for a bridge across which a design is about
to be submitted, as it will exceed the usual cost.

Between Malligaim and Chickuliwall Travellers Bunga-.
lows.—Distance eight and a quarter (8}) miles. A double
slab drain has been constructed at the junction of the Agra
Road into the branch road from Malligaum Camp, and a single
drain, of the same description, not far from the Moosum Fervy,
on the Malligaum side. These two drains have been con-
structed at a total cost of Rs. 56-2-1 (fifty-six, annas two,
and pie one). The Moosum River still continues unbridged,
and a ferry establishment is kept up, but a design for the
construction of a bridge across it, on a new and economi-
cal principle, proposed by Mr. T. Edwards, a Surveyor and
Draughtsman in my Office, has been sent in to Government,
who have expressed great approval of the same, and it is to
be hoped that it may shortly be sanctioned, and, if found to
be as good as is expected, that many other like constructions
may be permitted to be taken in hand. At a point about a
mile from the bank of the Moosum River, the road was con-
tinually turned into a swamp of black mud, from the washing
over it during floods of the soil from the adjacent fields,
which are on the same level as nearly as possible with the
road. Here a paved dip, eighty (80) feet in length, was
considered advisable, and constructed at a cost of Rs. 127-12-6
(one hundred and twenty-seven, annas twelve, and pies six),
and has been found effectual in making the road passable at
all scasons, and being always covered with soil or mud to the
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* depth of an inch or two, does not present the objections that
paved dips in general do. At the foot of the Durregaum
Ghaut a treble slab drain has been constructed, at a cost of
Rs. 116-15-11 (one hundred and sixteen, annas fifteen, and pies
eleven), and at the top of the ghaut an arched culvert, six (6) feet
span, at a cost of Rs. 169-4-4 (one hundred and ".sixty-uine;
annas four, and pies four). Near a well, some distance further
on, a double slab drain has been constructed, at a cost of
Rs. 90-13-9 (ninety, annas thirteen, and pies nine), and still
further on, near the base of a rocky hill, a'single slab drain,
ata cost of Rs. 43-14-5 (forty-three, annas.fourteen, and
pies five). The above completes the account of the works
of improvement on this portion of the line, which may now
be said to be complete in every respect, with the exception
of the large bridge across the Moosuin, as noticed above.
Between Chickulwall and Arnee Travellers Bungalows.—
Ten and a half (10}) miles. Descending from the travellers’
bungalow at Chickulwall, the road is carried across the
Kanolee Nullah hy means of a substantial masonry bridge, of
two (2) elliptical arches, twenty-four (24) feet span each, con-
structed by my predecessor, Captain Hart, but from this bridge
having an insufficient water-way during heavy floods, the
embanked approaches have been carried away in two suc-
cessive years, (to be noticed below,) and it was therefore
recommended to add. two (2) arches to the bridge, and
construct, at a point a, short distance beyond the bridge, a
rubble masonry treble culvert, of three (3) arches, each five (5)
feet span; and beyond this again, in place of an old non-
effective wooden bridge, a single arch bridge, of rubble mason-
ry, fifteen (15) feet span, arc of sixty (60) degrees. This, as a
separate sanction, was not approy'ed of at the time of recom-
mendation, but the treble culvert was nevertheless constructed
during the last official year out of the abnual sanction, at a
cost of Rs. 527-9-6 (five hundred and twenty-seven, annas
nine, and pies six), and the small bridge, at a cost of Rs. 553-4-8
(five hundred and fifty-three, annas four, and pies eight),
besides which an extensive cutting on the up-stream side of

N
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the line of embankment, connecting the old and the two
new bridges to protect it, and to conduct the flood water to
the proper water-ways, has been made, ata cost of Rs. 408-3-9
(four hundred and eight, annas three, and pies nine). The
addition of two arches to the original Kanolee Bridge has
Iately been sanctioned, in consequence of a repetition of the
flood injuries during the monsoon of 1849, and the work wilk
be duly noticed in the next Annual Report. Continuing
along the road, several small slab drains are required between
Chickulwall and Jhorgah, but no bridge whatever, the last
work of this kind required having been constructed during the
past official year, at the Puddolee Nullah, about a mile before -
reaching Jhorgah. This is a rubble masonry bridge, of three
(3) arches, each fifteen (15) feet span, and are of sixty (60)
degrees breadth, tinder soffit of arches twenty-one (21) feet,
and with a clear roadway of eighteen (18) feet, and has been
completed at a cost of Rs. 1386-6-3 (thirteen hundred and
eighty-six, annas six, and pies three). Near the townof
Jhorguh several drains require to be made, of these one, a
treble slab drain was constructed during the past official year,
at a cost of Rs. 161-7-10 (one hundred and sixty-one, annas
seven, and pies ten). At a distance of two (2) miles beyond
Jhorgah are two nullahs, within a short distance of each other,
both called Naundun. Two (2) bridges have been construct-
ed here, the first, a bridge of two (2) arches, each fifteen (15)
feet span, and are of sixty (60) degrees breadth, under soffit of
arches twenty-one (21) feet, and a clear width of roadway
eighteen (18) feet, completed at a cost of Rs. 1,541-0-1 (fifteen
hundred and forty-one, and pies one), and the second, a larger
bridge, of similar design and details, but with three (3) arches,
has been completed at a cost of Rs. 1,810-14-2 (eighteen
hundred and ten, annas fourteen, and pies two). Between
these bridges and the Boree River nothing further has been
done in the way of improvement during the past official year,
though three or four works will be duly noticed in the next
Annual Report, as constructed during the current official
year. The design and estimate for the greatly-required bridge
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across the Boree River, with its Irc‘)cky, uneven, cart-destroy-
ing bed, was submitted for sanction in October 1848. Beyond
the Boree River the road has been carried across a nullah of
some size, called the Mhow Nullah, by means of a bridge of
the same construction as that previously described as the
larger Naundun Bridge, having three (3) arches. It was
completed at a cost of Rs. 1417-6-11 (fourteen hundred and
seventeen, annas six, and pies-eleven).

Between the Arvee and Dhoolia Travellers’ Bungalows.—
Twelve (12) miles. Immediately after passing the travellers’
bungalow at Arvee, the road, previously to the completion
of the improvements about to be noticed, entered a nullah,
called the Lendee Nullah, close to the village wall of Arvee,
and followed its sandy bed for about 300 or 400 yards to its
junction with the Toolsee Nullah, across which the road was
carried, and regained the high ground. By a dev1atlon from
the old line, a hlgh and dry line of roadway has been con-
structed, crossing the nullahs by two (2) bridges. The Lendee
Bridge is of (2) arches, of the construction previously de-
scr |bed but from the combination with the bridge of a long
tunnelled arched culvert, four (4) feet span, crossing the road
diagonally, and from the necessity of adapting the several
wing walls to a branch road leading to the travellers’ bunga-
low immediately from the bridge, its cost when' completed
amounted to Rs. 1,981-2-6 (nineteen hundred and eighty-one,
annas two, and pies six), while the Toolsee Bridge, which is
one of three (3) arches, of the construction described above,
has been completed satisfactorily at a cost of Rs. 1,354-11-2
(thirteen hundred and fifty-four, annas eleven, and pies two).

As the new bridges described in the two preceding paras. have
all been constructed on one general design, dlﬂermO' only in
details according to circumstances, and as no others have to
be noticed in the further account of the Agra Road, I here
beg leave to draw attention to the accompanying sketch, in
elevation, of a two (2) arch bridge, of the construction spoken
of, the peculiarities of which may be thusdescribed: The para-
pets of coursed rubble masonry (which are 18 inches in thick-
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ness) are surmounted by a semicylindrical copirig of cut stone,
and terminate at either extremity over the abutments in eylin-
drical pillars of coursed rubble masonry, two (2) feet in diame-
ter, surmounted by a single large stone, cut to a hemisphere.
The wing walls slope from the level of the roadway to that
of the spring of the arches. They are made of sufficient
length to embrace the whole width of the river in floods, and
splay in plan from the line of the parapet of the bridge, ac-
cording to the base of the slope of the embankment at their
termination, where is also a pillar similar to that at-the end of
the parapet wall, and connecting these is a teak railing, dam-
mered, running up the slope of the wing wall. I believe this
to be the kind of bridge best adapted to our nullahs in Can-
deish, having abundance of waterway, being well protected
from the flank action of spreading floods, and not so liable to
injury in its superstructure from ignorant and careless cart-
men, and mischievous travellers, as those previously construct-
ed with rounded plaster or flat projecting copings, surmount-
ing parapet walls, or pillars of rectangular plan. I now return
to my account of the road improvements.

Between Dhoolia and the River Taptee—Twenty-six and a
half (264) miles. The only work of improvement carried on
in this portion of the line has been the excavation of double

,drains, at @ cost of Rs. 936-3-8 (nine hundred'and thirty-six,
annas three, and pies eight), for,the security of the new piece
of road of about four (4) miles in length, constructed by.
Lieutenant Jones during the f)revious official year 1848-49
between Soanghier and Nurdanah. Several bridges and drains
are required, and will gradually be constructed on the line
as far as Nurdanah nearly, but beyond this it were in vain to
multiply such works, while the connecting portions of road
are merely “ fair-weather” roads, and impassable during wet
weather. It was stated in the last Annual Report that, for
reasons assigned, the construction of the permanent way of
good material would cost between Rs. 3,000 and 4,000
a mile, through the valley of the Taptee. This expense must
be incurred some day or another, to meet the incréasing
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~ demands for improved postal arrangements and despatch,
but the small amount of annual sanction will' never be
found suflicient for this purpose, as it would take seven
or eight years, devoting the entire annual sanction on this
work, to do what is required.

Between. the Taptee River and Scindwa Fort.—Thirty-five
(35) miles. Several surveys have been'made, and sections
taken, preparatory to the improvement of this portion of the
line, (which is certainly very bad, principally in consequence
of deep black soil in some places, and from its running in a
line, as it were entangled, with the course of the River Arna-
wuntee, on which Sirpoor stands, and which the road crosses
several times,) but no work of improvement has been executed
during the past official year. Indeed, it would be of little
use expending large sums on improvements on this portion of
the ‘line of road, while the portions of the line to the south of
thes Taptee, connecting it with Dhoolia, and to the north,
through the Nimar Territory, continued very inferior * fair-
weather” roads. However, some-improvements are in con-
templation, especially near the town of Sirpoor, where a devia-
tion from the existing line may be made with great advantage.

Agra Road, Nimar Line.

3
v

« 48. Converting into a Fair-weather Road the Line, forty-
three (43) miles in-length, tkrou'qk the Nimar Territory, between
Scindwa and the Nerbudda River.—~This work was com-
menced at the beginning of the present year, under the super-
intendence of Mr. Conductor Whittenbury, who was detached
from Poona for employment under me for that purpose. I
visited the locality, and went over the line with Mr. Whitten-
bury in April last, and had every reason to be satisfied with
his work, so far as it was completed at the time I saw it. The
nature of the work required was of course merely the removal
of obstructions, the cutting of side drains, and the sloping the
approaches into rivers and nullahs. The completed work will
be duly noticed in the next. Annual Report.
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49. Before quitting the subject of the Agra Line,I have to
remark that, on two or three occasions during the past official
year, reports by travellers from Bombay through Indore have
been furnished to the Resident at his reguest, regarding the
bad state of the roads between the Taptee and the Nerbudda,
and the Resident, having sent them to our Government, they
have eventually been forwarded for my information. Not
having acknowledged these reports individually, I would take
this opportunity of stating tliat no traveller can report worse
of the portion of the line of road in question than I have done,
and am willing to do myself, if comparisons are to be allowed
between it and the excellent portion of the line between Nas-
sick and Dhoolia, but otherwise it is not worse than might be
expected, and the only remedy is an expenditure much larger
than has hitherto been sanctioned.

Jhorgah and Nusseerabad Road.

50. Completing with Bridges the Road between Jhorgah and
Nusseerabad. —This work was noticed at length in the last
Annual Report as having been nearly completed at the end of
the official year 1848—49 The works were completed in the
past official year, by the construction of a bridge at Paldee,
with a single arch of eight (8) feet span, arc of sixty (60)
degrees, a breadth under soffit of arch seventeen (17) feet, and
a clear roadway of fourteen (14) feet, at a cost of Rs. 561-12-1
(five hundred and sixty-one, annas twelve, and pies one,) and
in addition to this a further expenditure, amounting to Rs.
172-15-6 (one hundred and seventy-two, annas fifteen, and
pies six), in slight repairs to the embankments and roadways
of the bridges previously constructed, in consequence of the
country-people having cut them up with their carts before the
earth-work had had time to consolidate. The total expendi-
ture on this now completed work has heen Rs. 15,151-0-4
(fifteen thousand one hundred and fifty-one, and pies four).
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Statement showing the Cost of Engineering and .Gencral
Superintendence of each Officer under the Superintending En-
gineer, Northern Provinces, from 1st May 1849 to 30th April
1850.

Expense of ’
Names of Officers. Establishment{ Expenditure.
per annum,

Rate per
Cent.

Lieutenant M. Kennedy, Executive En- Rs. a. p| Re. & p
gineer, Surat Division .. .| 9,659 7 7(14,832 8 8 65}
Lieutenant W. R. Dickinson, Executwe
Engineer, Ahmedabad Division ..| 11,336 ‘0 10{36,163 6 4| 8133
Lieutenant G. G. Brown, Acting Ex- '
ecutive Engineer, Deesa Division ..| 5,724 2 7|32,400 12 3 17%
Captain Taylor, Lieut. Becher, Captains
Morse and Cristall, Majors of Brigade,

in Charge Public Works, Rajkote .. 90 0 O 1,691 15 9 = 5}
Lieutenant= J. G. Moyle and G. Skipton,|
Line Adjutants, in Charge Pubhc

e

Works, Bhooj .. . .. 158 0 o 1,743 8 1 O's

Total..| 26,087 11 0/86,831 13 8| 81 1.

2. During the official year 1849-50 no works of general
or permanent professional interest have been executed, and
there do not appear to have been any facts recorded worthy
of publication.

3. From the outlay at Surat, Rs. 3,205-11-10 have been
expended in constructing the Mucca Gate Bridge. From
that at Ahmedabad Rs. 3,762-3-3 bave been expended on
the local general improvements.

4. Rs. 6,448-6-8 have been expended on the improve-
ment of the Aboo Road, for the sick Europeans on the moun-
tain,

I have the honor to be, &c.,
(Signed) W.B. GOODFELLOW, Major,
Superintending Engineer, N. P.

Superintending Engineer’s Office, N. P.,
Surat, 5th May 1851.
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Statement of Eaxpenditure on Public Works in the Sattara
Territory, from the 17th January 1850 to the 30tk

April 1850.
. ) Amount expend-
Description of Works. ed from January Total.
to April 1850,
GENERAL DEPARTMENT. Rs. a. p.| Rs. a p.
Bridges. .
Bridges and drains, ten large and thirty-five|
small nullahs, on the line of road from
Neera Bridge to Sattara vees 421 5 4
Ditto on the line of road from Sattnra to .
Mahableshwar coes coss eees] 2,795 15 11
Bridge over the Yenna .. coee ceee 663 5 9
Bridge over the Wusna .. cons e 200 0 0O
o . 4,080 11 0
Buildings, Repairs.
To the old Native buildings at Begjapoor .. 489 0 O
- 489 0 0
Buildings, New. -
Travellers’ bungalow at Punderpoor 300 0 O
Ditto at Wangee e eies 47 0 7
347 0 7
Buildings, Repairs Annual, 1849-50.
Travellers’ bungalow, Sattara, 1849-50 ... 92 2 6
Commissioner’s ditto ditto 336 0 o
i 428 2 6
Roads, Repairs Annual, 1849-50.
From Neera Bridge to Mahableshwar cees] 8,457 T 7
In the town of Sattara. . 1,851 6 6
Watering and preservmg trees on the hngh-
ways eessl 1,006 13 5
6914 11 6
Roads, New.
Between Kurar and Punderpoér.
Shamgaom Khind .... vese .1
Kulleedoon Khind .... e e 127 4 9
Seodasheoghur Khind.. ... ....§
Between Sattara and Begjapoor.
Pulsee Ghaut
Nandree Ghaut ceee ceee .1 i1 1 0
Nagwy Ghaut )
Carried forward, Rupees] 238 6 90| 11,650 9 7

8
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Amount expernd-

Description of Works. ed from January Total.
to April 1850,
Rs. a. p. ks, a. p.
Bronght forward, Rupees] 238 5 9| 11,650 9 7
Between Sattara and Punderpoor.
Triputtee Khind  ....  ..e. ...,
Wardunghur Khind .. reee vees 13,697 14 ©
River Krishna, east bank Maholes ceen
Sattara to Girrep Khind .. vees ....] 1,850 611
Pelien Khind .. .. . ool 822215 0}
Prutanb Gunj Road, in the Town of Sattara. | 1,913 2 5
Clearing a road over the Kailghur Ghaut.. 1,380 9 8
Extension of the same from Veir Mall- to
Bawurwurree ceee tene ....] 2801 3 6
Pussernee Khind eoes 191 8 0
Korel Khind .. . 9512 0
Constructing a tunnel at Bazaar Pexda ceee| 2,549 15 7
' 27,447 12 10
TERRITORIAL DEPARTMENT.
Bunds.
Wakeshwur Bund, across the Yerla River ..| 1,173 0 1
. Tanks.
Godolee Tank ..  ....  ..oo ... 12418 1
Gowlee Tank.. .. 191 12 1
Memadapoor Tank .... ceee cees 832 0 0
. 2321 9 3
JUDICIAL DEPARTMENT,
New Jail at Mahableshwar ons ceee 797 0 0
' 777 .0 O
MILITARY DEPARTMENT.
Military buildings occupied by troops and .
departments at Sattara oree . 7712 1
7712 1
Total, Rupees forty-two thousand two hundred and eighty- —
three, annas eleven, and pies nine  ...., s 42,283 11 9
Abstract of the Expenditurs from January to April 1850,
Works connected with the communications of the Sattara .
Districts cree deev  tesee esas ... Rs&. 37843 3 4
Buildings.. cpae so e veae ce s sece gy 2,]18 15 2
Works of irrigation cees g 2321 9 38
Grand Tota] as above...... Rupees 42,283 11 9
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List of the Public Works in hand in the Sattara
the dute of this Report.

District at

V. AV ; " Amounts
Names of Works. sanctioned.
-
Rs. a. p.
GENERAL DEPARTMENT.
Boats, Ferry.’
Three small boats to be placed at Hulwunk Tamband Meera. . { g;;h (? °°(';
Boat, Ferry, repairs annual. .
A double boat on the Krishna, and one on the Yenna vees { Egr:;g:nt
Bridyes.
Bridges and drains on the line between Neera Bridge and] General Sanc-
Sattara .... PN tion.
Ditto Sattaraand Mabableshwar .. ...  ....|} GeneralSance
Bridge uver the Yenna. . cees ceee . ..-:] 8,000 0 O
Bridge over the Wusna seen ceus eeee «eeef 15000 O O
*4000 0 O
14,000 0 0
Bridges and drains between Linibkhind and Panchwwr ....] 8,000 0 o
Bridge over the Quoina, near Kurar _ .... cees -..-13425,000 0 ©
Buildings, New. '
Dhurmsala at Poossoosaoles .. .. . . P 400 0 O
Travellers’ bungalow at ditto .. .. veee cees ees 600 0 O
Ditto  ditto Kurar. .. cees veee 1,500 0 O
Ditto  ditto Punderpoor  .... vere . 1,600 0 O
Ditto  ditto Wange .. . ceee . 600 0 O
Buildings, repairs.
Old native building at Begjapoor ~ ....  u.eo  ....{ 5,200 0 0
- [ ]
Buildings, repairs annual.
Travellers’ bungalow at Sattara .. RN veee PPN 317 0 O
Commissioner’s bungalow at Sattara eaes eee 511 0 o

* Subscribed by Inamdars.
t+ Sanctioned by Government,

$ Subscribed by the Punt Prittiniddy, reference made to

Government.

the Supreme
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Names of Works. . Amounts
sanctioned.
Rs. a. 'p.
Native buildilfgs in Fhe town of Sattara .... ceue R z Eg:hrgint
Improvements.

In the town of Sattara, 1850-51 ..  .... ... .. 5000 0.0
Ditto QL0 .o eeee eeee we.. 428 0 0
Ditto ditto .. 760 0 O

00

Improving supply of water in the town of Sattara .. ++ 4| 25,000
’ Roads, repairs annual. )

In the Saftara districts, ‘whtering and preserving troes on the

side of roads oo «e..{ 25,218 0 O
Planting trecs eone 1,000 .0 0
Roac;ls, New. 3 .
Between Kurar and Punderpoor,
The Shamgaom Khind.. .

The Kulludoon Khind ..
The Sodasheoghur Khind Soee seese cees voes

‘Between Sattara and Begjapoor.

* The Pulsee Ghaut .... een 5. vese vees
The Nandree Ghaut .... *....
The Nawguz Ghaut ....

Betiveen Sattara and Punderpoor.

The Tirputtie Khind ".. * .... cese een e

The Wurchinghur Khind  ....

Mahoolee River bank .. [N rees PN ceue

From Sattara to Punb Khind.¢

Peliew KbBind . «...  .cee  eees eese sees| 17,000 O

Prutunb Gunj Road, in the town of Sattara.}

Road cleared over the Kailghur Ghaut .. coee ceeel 7,000 0

Extension of road to Mulcolin Peth :— :

Pus.sernee Khind .... core Ppee eesel 20,000 O

0
0
1

V
Annual sanction for five years, 10,000 Rs.

Churrygaom Khiod .. ceae D ciee T eees| 4,000
Ambaolee Ghaut, cutting a trial-path down it .... reee] 2,000
Ambaolee Ghaut ... voun vees vaee ... 1])35,860 1

coOo0O © ©

* Fees, &ec. paid into the Treasury by the Architect to His Highness the late
Rajuh of Sattara,

+ Executed by prisoners; with the aid of a few labourers.

{ Ditto ditto ditto.

|| Balance of saving paid into the Treasury by the troop pagah.
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Names of Works. ' ' , Awmounts
sanctioned.
Rs. a. p.
Range between the Oormoorree and Quoina Rivers, cutting a
trial-path .. coes cene veee cene sees] 2,000 0 O
Koombharlee Ghaut, clearing all obstacles, sanctioned. -
§ %8750 0 O
Wurrundur Ghaut .... (118750 0 0
Road from Sattare to Kolapoor, extension of the road 17,500 0 0
sanctioned.
Koral Khind .. ceed T aeas ...l 5,000 0 0
TERRITORIAL DEPARTMENT.
Bunds. Rs. a. p.
Bund across the Yer]a Rwer vees ceee cees ool 9,500 0 O
Pulsee Bund .. . cees ‘eee ceue e 5000 0 O
S Tanks.
Godoles Tank.. eees cese o e AP coen l Commission~
Gowlee Tank.. IR «v»o] § er's Letters.
Munadapoor Tank .... ... 8000 O O
JUDICIAL IM:PARTMENT.
-
! : . - ] Rs. a. p.
New Jail at Malcolm Peth ... ceeey eees ...} 6148 0 O
MILITARY DEPARTMENT.
Rs. a. p.
Ropairs to the buildings at Sattara, oceupied by troops and
departments e 1,212 0 O
* By the Punt Suechew. t+ By Government.
’ (Signed) P. L. HART, Captain,

Civil Engineer.
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MILITARY.

ACCOUNT OF THE EXPEN DITURE

IN THE

GARRISON ENGINEER AND CIVIL ARCHITECT’S

DEPARTMENT,
For tHE YEar 1850-51.
Bombay, 1st May 1851.
A4
Names of Works. Awmount. Totsal.
Rs. a. p.}| Rs. a. p
Annual Repairs.
To the pubhc buildings occupied by troops,
&c., in the Castle, Fort George, Garrison,
on the Esplanade, in Colaba, and at Out-
posts vens eees 18,038 10 0O
Petty Repairs.
To the public buildings occupied by troops,
&e., in the Castle, Fort George, Garrison,
on the Esplanade, in Colaba, and at Out-
posts e ceell 10,655 5 4
28,603 15 4
Certain Works.
Additions and alterations to the Government
Printing-press Buildings, to adapt them to|
the purposes of & Depdt and Government
Dispensary .. 3,963 ¢ O
Pulting down and rebmldmg the qnarters off "
the Staff Serjeants in Fort George . 490 0
Consm\ctmg a depository for patterns of cast-
ings in the Gun Carriage Department .. .. 105 0 ©
Preparing specimens of wood, pickled by the
sulphate of copper, to be sent to various
officers for trial 12 8 0
Carried forward, Rupees] 3,97 0 12 0| 28,503 15 4



Names of Works.

Amount.

Total.

’ Brought forward, Rupees
Substituting five glass windows for venetians
in the bungalow No. 104, at Colaba ....
Renewing thé sluice gate of the ditch on the|
south side of the new Mandavee Lunette...
Covering with cudjans the sheds on the ramps|
of the two wells on the Esplanade, where|
the bullocks draw water fur the troops, &c.
at Colaba .... ceee
Erecting a temporary bathing-shed in rear of]
the hospital at Fort George, for the use of]
the men of Her Majesty’s 78th Regiment ..
Filling up the ditch, &e. in rear of the bar-
racks at Fort George ..
Coustructing a defaulters’-room in the verandah
of the quarter guard of the 28th Regiment
Native. Infantry eee
Additions and alterations to the Staff’ Ser-
jeants’ Quarters in Fort George .. ceen
Making partitions in the barracks at Fort|
George ..., cens aree
Experiment of watering with solction of]
sulphate of copper the floors in the Grand
Arsenal, at present infested with white ants.
Constructing a small reservoir at the Depdt|
of Queen’s Troops at Colaba .... vese
Additions and alterations to the Medical
Stores in the Fort ...-

Constructing a new drain in the Marine Bat-

talion Native Infantry Lines .... cees
Erecting a cudjan shed over the well in the|
compouud of the senior Regimental Surgeon
on the Esplanade, also cleaning it out, and
clearing the compound of weeds, &c. ....
Alterations and improvements to the armoury
branch of the Grand Arsenal .... s
Extending the chebootras in front of the door-
ways of the bungalows No. 45 and 47, at
Colaba  .... ceee
Additions to the new Medical Stores, in con-
sequence of a portion of the building being|
required by the Board of Conservancy for
widening Apollo Street vees R
Fixing four unserviceable guns, as pivots to
66-pounder traversing carriages, for the
new bunder at Colaba .. ceee ceen
Making a moveable boarded floor, adding six
sky-lights, and removing the plank ceiling,
in the large working-room of the Percus-
sion Cap Manufactory at Mazagon Powder
Works

Rs a. p.
8,970 12 0

62 8 0
148 0 O

180 0 0

29 0 0

3,360 0 0

115 0 0
422 0 O
619 0

=

483 0
438 0

S © © w

364 0

9
@
—
=]
-3

105 0 0

287 9 2

1,108 0 0

Rs. a. p.
28,503 156 4

Carried forward, Rupees

12010 2 5

28,003 156 4



Names of Works. ' Amount, Total.
Rs. a. p.| Rs. a. p.
Brought forward,. Rupees| 12,010 2 5 | 28,503 15 4
Constructing stone steps, in lieu of the wooden| *
steps, to the quarters of the Adjutant of the
2nd Battalion Artillery. veee ceee 63 0 0 ¢
" Constructing wooden groins to protect Mahim
Fort.. 783 0 0
Improvements in the Commissariat Stores.. 90 0 o
Substitating six glass windows for venetians|
to the quarters No. 102, at Colaba cenn 50 0 0
Constructing a new drain from the cess-pool
of the Dispensary Cook-room of the Medi-
cal Stores in the Fort to the street drain.. 18 0 0
Supplying kuskus, required for tatties for
the European barracks, &c.at Hydrabad,
in Scinde rese e R s 21812 9
Repairs to the building at Butchers? Island.. 190 0 0
Repairs to the quarters No. 1 on the Expla-
nade.. 48 0 0
Levelling the ground in front of the men’s
barracks in Fort George N cees 115 3 6
Repairs to the European (eneral Hospital,
and to the Assistant Surgeon’s Quarters.. 110 0 0
Repairing the frame-work of the Bombay
cast cylinder mill of the Powder Works, at| -
Mazagon .... cees ceve eeee 73 0 0
Cleaning out the Fort Ditch oo e 485 0 0
| 15510 2 8
Buildings.
A W ball-casting shed in the Grand Arsenal.] 979 0 0
A new drawing-room to the Chief Engineer’s
Office. oo 3,259 0 O
New quarters for the Serjeant Major of the
Marine Battalion .... cees N 936 0 0
Ropairing 300 doors and 60 windows complete,|
required for the barracks at Kurrachee....| 6,903 11 3
—_———} 12,077 11 3
Miscellaneous.
Levelling the Esplanade ; supplying water to
the dhobees ; annual repairs to the Dhobee-
wada, &c. ; sinking a new well, or circular
shaft ; covering the rubbish with sand near|
the Colaba Causeway ; repairing, filling in,
and strengthening the sea face of the Es-
planade ; cleaning out and deepening the N
wells, and expenses in collecting the fees, &ec. R 11,726 4 5
Paid to artiticers and labourers engaged for,
or returning from, Out-sfations, &e. .... ren 4,945 4 5
- ight hun- -
Total, Rupees Seventy-two thousand Eig } 72,853 6 1

dred and Fifty-three, Annas Six, and Pie One...
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CIVIL.

ACCOUNT OF THE EXPENDITURE

IN THE

GARRISON ENGINEER AND CIVIL ARCHITECT’S
DEPARTMENT,

For Ttur YEar 1850-51.

Bombay, 1st May 1851.

Names of Works. Amount. Total,

GENERAL DEPARTMENT. Rs. a. p.| Rs. a. p.
Annual and Petty Repairs.

Annual repairs to the buildings in the Gene-

ral Department, for 1850-51 .... 4,206 13 2
Petty repairs to the buildings in the General
Dcpartment . ceee veeel 493114 5

: 9,208 11 7
Certain Works.

Alterations and repairs to the road to they.
Powder Works throngh the village of Mat-
tarpacady, at Mazagon. . 1,048 0 0

Constructing two additional ﬁreplaces m the
Parsee_cook-room, and putting up a cop-
per boiler in the Mahratta cook-room of]

the Jamsetjee Jejeebhoy Hospital.. .... 25 0 0
Patting up lamps and a moveable chain on the
Town Custom House Bunder .... 5853 0 0

Constructing o wooden railing across the cen-{-
tre of the receiving-hall of the Jumsetjee
Jejeebhoy Hospltal 56 0 0

Opening two doors, and removing a pomon
of the wall, in the Revenue Secretary’s Of-

fice.. e 76 4 0
Alterations and addxhons to the Govex t
House at Parell veee .. 610 11 11

Carried forward, Rupees| 7,898 15 11 9,228 11 7



Names of Works.

Amount.

Total.

Brought forward, Rupees

Placing cudjans in front of the doors and win-
dows of the new quarters for the apprentices

and hospital assistants of the Jamsetjee|

Jejeebhoy Hospital .. . ceee PN
Removing four mussal’s steps and six mussal’s
trays, also the rafter railing of a well, and
repairing wooden water wheels and interior
wall of a well near the Troopers’ stable at|
the Government House at Parell.. cees
Placing the buildings at Malabar Point in
proper condition for the reception of His
Excellency the Commander in Chief, as
also the stabling and other out-offices ....
Certain alterations in the office of the Reve-
nue and Financial Secretary to Government.
Putting the Government House and buildings|
at Pavell in a proper state of repair.. .
Additional teakwood shelves in the Govern-
ment Record-room in the Town Hall. ..
Alterations required to adapt the present quar-
ters of the Medical Officer in Charge of the
Lunatic Asylum at Colaba for the reception
of Lunatics.... cens
Alterations necessary to the wing of the Se-
cretariat occupied by the General Depart-
ment, both for improved ventilation and
convenience.. . . AN teae e
Constructing reservoirs on the Esplanade....
Putting up a wooden bathing place complete,
with leaden sheet and pipe, in the Govern-
ment House at Parell.... cooe coee
Making an opening through the roof of the
cook-room at the Parell Flag-staff, for the
smoke to passout ....
Certain alterations and repairs to the Jamset-
jee Jejeebhoy Dhurumshalla .... eees
Re-opening five wells, and sinking seven tem-
porary shafts, on the Esplanade, and sur-
rounding them by rafter fences .. cous

Decpening the Phansee Tank on the Espla-|

nade.. N
Placing wire screens over the windows facing
the street of the general record-room at-
tached to the Secretariat premises, v
Cleaning, colouring, and painting the Town
Hall, and making other necessary repairs. .

Rs.

v

a. p.

7,808 15 11

45

152

774
1,082
2,719
1,322

5,205

656

2,045

116

00

00
510
0 0
8 0

[ X
(=}

1310 0

487

695
2,000

122

573 10

Carried forward, Rupees

Sescsscsssnn v

Rs. a. p.
9,228 11 7

25,007 12 7

35136 8 2



Names of Works. [

+ Amount.

Total,

Brought forward,. Rupees
Buildings.

- A bungalow at Colaba for the Medical Officer
in Charge of the Lunatic Asylum.. ....

A building in the compound of the Grant Me-
dical College, to accommodate the Esta-
blishments of the Oculist and Vaccinator,

as well as the Country Dispensary-. .

Rs. a. p.

seease cnae

4838 0 8

7,654 0 0

JUDICIAL DEPARTMENT.
Annual and Petty Repairs.

Annual repairs to the buildings in the Judicial
Department, for 1850-51.  .... coee
Petty repairs to the buildings in the Judicial
Department, . . coee vons

1,501 9 0
1,806 15 7

Certain Works.

Substituting plank fooring for the stone
pavement in the cells in the upper storey of]
the sounthern building in the County Jail,
and in the ward end verandah occupied by
the prisoners of the Caurt of Requests ..

A cudjan shed near the Police Chowkey at
Mattoonga, for the use of the police liorses.

Four cudjan necessaries, with six seats, in the
yards of the House of Cocrection, for the
use of the European prisoners.... cees

A tiled roof over the outer part of the foan
condemned cells in the County Jail.. .

Replacing six panes of glass in the windows of
the Cattle Pound on the Esplenade, and|
iron barring the windows in the Serjeant’s
Quarters, also one in the Chowkey.. .

Certain alterations to the Picket Chowkey on
the Esplanade. . veee

Two new moveable docks on each side of the
present one in the Court House. . cens

Closing five covered drains, and substituting
for them small tanks of masonry, with
woeden covers, at the County Jail.. ..

Buildings.

None.

1460 0 ©
51 0 0

4912 0
250 0 0

808 4 O
43 4 4

Rs. a. p. '
35,136 8 2

12,492 0 8

3,308 8 7

2,749 14 1

Carried forward, Rupees

aseesssn e

53,776 15 6
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Names of Works. Amount. Total.
Rs. a p.| Rs a. p.
Brought forward, Rupees| ".....00e.s 53,776 15 C
TERRITORIAL DEPARTMENT.
Annual and Petty Repairs.
Annnal repairs to the buildings in the Terri-
torial Department, for 1850-51.. el 1,240 511
Petty repairs to the buildings in the Territo-
rial Department. .... P seed] 246112 0]
. —_— 3,71 111
Certain Works.
Removing and re-erecting the Custom Chow-
key at Sonapoor, and the Custom Chowkey
at Colaba .. 267 7 O
Constructing an additional sluice within the
reservoir of the Soolaman Shah Salt Works.| 224 0 O
491 7 0
Buildings.
None.
ECCLESIASTICAL DEPARTMENT.
Annual and Petty Repairs.
Annual repairs to the buildings in the Eccle-
siastical Department, for 1850-51.. .... 208 0 0
Petty repairs to the buildings in the Ecclesi-
astical Department .... oo cees 768 3 9
974 3 9
Certain Works.
Renewing the gate of the Scotch Burial
Ground .... 56 14 0
. 5614 0
Buildings. .
A new shed for the protection of funeral par-
ties at the Protestant Burial Ground at
Back Bay .... ceee 305 0 0
305 0 0-
MARINE DEPARTMENT.
Annual and Petty Repairs.
Annual repairs to the buildings in the Marine
Department, for 1850-51.. . .o..] 1,403 7 O
Petty repairs to the buildings in the Marine
Department.... ... 1,561 2 0
-] 2964 9 0

Carried forward, Rupee:

sesceenasn

62,280 3 2
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Names of Works. v Amount. Total,

Rs. a p| Rs a. p
Brouglit fomward, Rupoes| .....c.... [162,280 3 2

Certain Works. R
# A eudjan shed required for the ﬂ:cvmomelom#
at the Colaba Gbsorvatory ... ceen 158 0 0
it e 158 0 0.
DBuildings. .
None. ' h

Grand Potal, Rupees Sixtystwo thousend Four hune U 62438 3 2
dred and. Thirty-eight, Annas Three, and PicsPavo, §|

.
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No. 3344 of 1851.
To

The Secrerary To THE MiIvtary Boarb,

Bombay.
Sir,

I have the honor to forward a Statement of the Expen-
diture of the Public Work Department, in the Southern Pro-
vinces, for the Year ending the 30th April 1851, exhibiting
the Amounts spent for Repairs, Annual Repairs, and New
Works, in the Civil and Military Departments separately,
with the actual charge for Superintendence, and the per-cent~
age it bears to the whole amount expended.

Statement of Expenditure in the Military and Civil Depart-
ments of the several Executive Officers of the Public Work

Department in the Southern Provinces.

Superinten-
dence per-
. centage.

Amountexpend-] Amount of Su-

Names of Divisions. ed on each. | perintendence.

POONA. Rs. a. p.| Rs. a. p.
MILITARY DEPARTMENT.

veed] 11,814
....| 10,885
....| 83,290

Repairs  .... vos
Annual Repairs
New Works .. .es

.
« o

[ [L-X8 F
W 00w

Military Department.. ..Total] 55,990

CiviL, DEPARTMENT.

Repairs  .... seedl 8,170 6
Annual Repairs .... oo 6,032 12
New Works .. ceee ceeed 2,324 @

Civil Department ......Totall 11,527 8
Military Departmont ....Total] 65,990 2

Grand Total] 67,517 10

Dy | eSO

20,030 1 9 208




14

Superinten-

. . Amount expend-| Amount of Su-
Names of Divisions. g : dence por-
ed on each, perintendence. centage.
AHMEDNUGGUR. Rs. a p.| Re. a. p.
MILITARY DEPARTMENT.
Repairs  .... 2,983 6 11
Annual Repairs  .... 3,605 8 9
New Works .. esee], 5605 2 O
Military Department....Totall 12,194 1 8
CIVIL DEPARTMENT.
Repairs .... woes]l 141210 4
Annual Repeirs .... veue 629 10 11
New Works .. ceee .eoef 5,925 710
Civil Department ......Totalf 7,967 13 1
Military Department ....Total] 12,194 1 8
Grand Total{ 20,161 14 9| 5383 156 0 26§
BELGAUM.
MILITARY DEPARTMENT.
Repairs ....  .... eeed] 3,149 2 4
Annuval Repairs .... eesd] 4,757 3 3
New Works. . eesat eeed) 2,435 13 1
Military Department....Totalj 10,342 2 8
C1vIL DEPARTMENT,
Repairs ... ceee oo 2,51310 7
Annual Repairs ... .eee) 20,979 7 10
New Works .. ..o.] 22822 8 9
Civil Department ......Total| 46,315 6 2
Military Department ....Total} 10,942 2 8
Total| 56,657 8 10
Deduct for Extra Establishment.! 2,488 13 §
Grand Total} 54,168 11 5 | 12,948 11 11 235
DHARWAR.
MILITARY DEPARTMENT.
Repairs  .... eoee 308 10 6
Annual Repairs 6512 1
New Works .. vres 519 1 &
Military Department....Total 803 8 0
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. Amountexpend-| Amount of Su- [Stperinten-
Names of Divisions. ed on cach. | perintondence. dence per-
centage.
CiviL DEPARTMENT. &s. a. p. Bs. a. p.
Repairs ... N 16,507 9 2
Annual Repairs ..., ool 4,058 711
New Works .. coee 17624 5 8
Civil Department ...... Total] 38,190 6 4
Military Department.. ..Total 83 8 0
Grand Total] 30,083 14 4] 13,024 4 8 3¢
KHOLAPOQOR.
MILITARY DEPARTMENT.
Repairs .... 0 00
Annual Repairs .... eoor] 1,930 8 2
New Works. . eose o] 0,400 11 4
Military Department....Total] 7,429 14 6
CiviL DEPARTMENT.
Repaivs ... 0 00
Anpual Repairs .... caee 120 111
New Works.. 0 0 0
Civil Department ......Total 120 1 1
Military Department....Total] 7,429 14 6
Grand Total] 7,650 0 5| 1,380 4 9 18}
SHOLAPOOR.
MILITARY DEPARTMENT.
Repairs veoe 0 00
Annual Repairs ... eeeef 1,901 0 O
New Works.. vede 3,080 8 3
Military Department....Total] 4,981 8 3
CIviL DBPARTMENT,
Repairs  .... ceese 000
Anmnual Repairs  .... ..l 1618 0 O
New Works .. essef 6,400 12 O
Civil Department ......Totall 8,018 12 0 ‘
Military Department ....Totall 4,981 8 38
Grand Total] 13,000 4 3| 2494 0 o 19+%
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Superinten-
. P Amount expend-| Amount of Su-
Names of Divisions. ed on cach. | perintendonce. dence pur-
cantage.
Rs. a. p.| Rs. a. p.
KHANDEISH.
MILITATY DEPARTMENT.
Repairs  .... ceee voes 391 5 6
Aonnval Repairs  .... . 528 0 6
New Works .. veee 795 9 8
Military Department....Total] 1,714 15 8 .
CIVIL DEPARTMENT.
Repairs  .... oo eesef{ 5,710 910
Annual Repairs ... .. 16,502 4 9
New Works .. .e..| 42,326 6 11
Civil Department ......Total] 64,530 5 6
Military Department....Totall 1,714 15 8
Grand Total| 66,254 5 2| 32620 0 38 49}
SATTARA.
MILITARY DEPARTMENT.
Repairs ... eons 000
Annual Repairs  .... cees| 1,205 12 1
New Works .. ceee ceeel 1,912 0 O
Military Department....Total} 38,117 12 1
Civii DEPARTMENT,
Repairs  .... sees) 2,469 0 O
Annual Repairs .. .. .ee.] 29,066 4 6
New Works.... ... .eeef1,92,517 11 11
Miscellaneous.. ..., ool 1,261 12 11
Civil Department.......Total|2,25,314 13 4
Military Department ....Total] 8,117 12 1
Grand Total(2,28,432 9 5| 25,584 15 6 11

ASSEERGHUR.

»
W

MILITARY DEPARTMENT.
Rep;l_i';‘s e e
Awnual Repairs
New Works..

case
e X RN

cree TR

196 7 5
460 0 0
120 156 11

Military Department...,Total

77 7 4
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Amountexpend-l Amount of Su- Superinten-

Names of Divisions. ed on each. | perintendence. dence per-
Centage,
o
CiviL DEPARTMENT. Rs. a. p. Rs. a. p.
None.
. k

Military Department. . ..Total 777 7 4

Grand Total 7771 7 4
DAPOOLEE.

MiLiTARY DEVARTMENT.
Repairs  .... 601 2 4
Annual Repairs  .... N 911 0 0
New Works.. 0 00
Military Department....Totall 1,612 2 4

CiviL DEPARTMENT.

Repairs  .... 3 6 0
Annual Repairs  .... veo- 19 0 0
Civil Department ...... Total 54 6 0
Military Department....Totall 1,512 2 4

Grand Totall 1,566 8 25 5 2|  18.%

expenditure. .

Grand Total Amount o.f :{ 4,98,513 6 2

2. The expenditure, it will be seen, is more than double
that of last year, arising from its including that under the
Civil Engineer of the Sattara Districts, amounting to Rupees
2,28,432-9-56 (two lacs twenty-eight thousand four hundred
and thirty-two, annas nine, and pies five). |

3. The per-centage the cost of superintendence bears to
the gross expenditure has generally decreased : the highest
rates ave still those in the Khandeish and Dharwar Collec-
torates, arising from the comparatively inexpensive character
of the works generally, their great distance apart, and
their being, for the most part, works connected with irri-
gation, requiring, as superintendents, a class of subordinates
possessing higher attainments than those who are com-

3
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!

petent to undertake ordinary buildings, the construction of
roads, &c. '

4. 'The per-centage in the Sattara Districts is the smallest,
but the records of the Board will prove that the apparent
economy is not real ; and that, in fact, the works would have
been much more advantageously and profitably carried out
had they been superintended by persons better qualified, and
consequently higher paid.

5. With the exception of the Civil Engineer of the Sattara
Districts, Captain Hart, the whole of the Executive Officers
have submitted their Statements of Expenditure without com-
ment or report of any kind on the projects executed by them ;
and on looking over them I cannot discover a single work
that appears to call for any special notice. Captain Hart’s
Report is more detailed, and I transmit it for the Boald s
information, as there are portions of it to which he speclally
requests their attention.

6. One of Captain Hart’s undertakings, the Bazar Peera
Tununel, being of a novel, and, therefore, both useful and
interesting character for publication, I requested him to fur-
nish a full description of it, the mode in which it has been
carried out, and any rates he might have been able to deduce
from the work executed, accompanied by explanatory sketches,
but, on the ground that the work is still unfinished, he has
replied that at present such information might be considered
premature, and that when the work is finished he will do his
best to comply with my wishes. A brief account has, he
informs me, been submitted by him through the Commissioner,
for the information of the Chairman of the Railway Com-
mittee, a copy of which, should the Board think it desirable,
might of course be obtained.

I have the honor to be, &c.,
(Signed) H. B. TURNER, Captain,
Superintending Eungincer, S. P.
Superintending Engineer’s Office, 8. P
Poona, 30th September 1851,
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No. 631 of 1851.

GeNERAL DErPARTMENT.

From .
The Civir. ExciNEEeR, Sattara Districts,

R
To

The SUPERINTENDING, ENGINEER,
Southern Provinces, Poona.

Sattara, Civil Engincer’s Office, 1st May 1851.

SIR,

I have the honor to submit the following Report of the
Proceedings of the Civil Engineer’s Department, in the fat-
tara Districts, for the official year 1850-51, with a Statement
annexed of the Expenditure during that period, and of the
Cost of Engineering and Superintendence. )

2. The expenditure has been Rupees 2,28,432-9-5, (two
lacs twenty-eight thousand four hundred and thirty-two, annas
nine, and pies five,) which may be divided under the follow-

ing heads :—

* Roadseevosvroeevasese Rs. 1,33,196 7 2
+ Bridges....ooveeeeennn. 53,020 15 2
1 Civil Buildings.......... 26833 8 11
Military Buildings...e.... 3,117 12 1
Bunds and Tanks........ 11,002 1 2
Miscellaneous . ..oosceeens 1,261 12 11
Total....Rs. 228432 9 5

Rs, 338 0 O * This includes Rupees 338 of ths Suchow Punt’s Ru-
pees 8,750 (see para. 35).

4,000 0 0 t This includes Rupees 4,000 subscribed by the Enam-
dars of the Waeo Valley.

4 t In this is included the sum of Rupees 10,704-4-4

expended on the Tunnel through the Jukutwarree Hill, at

4 Sattara, the whole amount being subscribed by the fol-

lowers and dependents of His Highness the late Raja, in
commemoration of him.

10,794 4

Rs. 15,182 4
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And taking the average yearly amount of Revenue of the
Sattara Territory at fourteen lacs and a half,* and deducting
the amount of private subscriptions, 15,132-4-4, the expen- *
diture on public works will be 14 per cent. of the Revenue
for the official year 1850-51. The cost of engineering and
superirtendence, including all charges of pay to the Civil En-
gineer and his Establishment on the expenditure, is eleven per
cent. In this per-centage is included the cost of the surveys
of the Amboolee and Khoombharlee Ghaut Lines, which, if
deducted from the charge on works actually executed, would
somewhat decrease it. '
* * * * * * * *

5. T will now proceed to notice in detail the works in the

List annexed. '

GENERAL DEPARTMENT.+
BRIDGES.

1st.— Bridges and Drains between Sattara and
Mahableshwur,

6. The number -of bridges and drains taken in hand
between Sattara and Mahableshwur will be seen from the

following Table :—
DRAINS, BRIDGES,
h,h.i >.5.>. ?..;’..?..g..a.ﬁ-x'i >,é>.- g 2
§==§=='E=s='==c==nu==§ g gigg|age ] glg
ER] za HEEIE R Sl e Bl & .
SR I R R
3e|S e - CRA ERAKERS - - Q18 «
S S PR R R I S N
0| |an|[~Tlalnelovlonlav|l~vlaFloal-T~~] S 3
Total number taken ’
in hand ........ 5 9 1 1 2 1 1 5 1 1 1 1 1 3 1
Number completed|
in 1850-51...... 5 1 1 1 1 5{ 1 1 1 1 1
Remaining to
complete on the . 3
1st May 1851.

* The average Revenue is between fourteen and fifteen lacs, of course exclu-
sive of Inamdars, Huckdars, and Alienations of Revenue of all kinds, and the
average charge against this sam is between ten and eleven lacs.

t The headings and numbers of the work refer to the list annexed.
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Thirty-eight drains of sorts, one bridge, of 20 feet span,
and a smaller one, have been completed, and three bridges, of
30 feet span each, commenced, one of which is nearly com-
pleted, and the remaining two-in a forward state. On the
completion of these works a distance of ten miles from Sattara
to, Bunning will be bridged and drained, with the exception of
the River Yenna. From Bunning to Meera, a distance of
about three miles, the line of road requires to be altered, and
a regular survey made of it, before the estimate can be sub-
mitted ; this portion, for the present, therefore, must remain

untouched.
2nd.— Bridges and Drains between Saltara and the Neera
Bridge.

7. The number taken in hand and completed during the
year has been as follows :—

Drailns. Bripges.
T ————
FHERENEEEREEY
EEESEEEEEE -2
gelgals g 25 el €4
Lol 28> 28
SEEBEEE 228 =8
Dt D [QXCD e QN fe N '-‘.o
Total number taken in hand ...ecoc...} 8117 1 21 1 1
Number completed in 1850-51 «....... 4 16| .. 2{.. ..
Remaining to complete on the 1st May ) 11 ;
1851 v ivviiiiiiiniiier e, $ -1 1

So that during the last season twenty-two drains of sorts
have been completed, and four drains and one bridge about
two-thirds finished. These will complete the bridges and
drains from the Neera Bridge to the foot of the Salpee Ghaut,
about 12 miles.

3rd.—Dridge across the Wusna River,
8. From May to the middle of October the principal

operations were entirely confined to the preparation of
materials, building chunam mills, and other preliminary works,
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owing to the sudden floods to which this river is liable dur-
ing the above period. The foundations of the abutments
were commenced in October, and completed by February, the
excavation and drainage of which was found extremely dif-
ficult, and the South abutment was completed up to the
cornice, and the North one built 164 feet high. The piles for
supporting the superstructure of the bridge were completely
driven by the end of April to a depth of about 12 feet into
the bed of the river, until they could be sunk no further than
a quarter of an inch, with thirty strokes of a monkey of one
thousand pounds weight. The timber work is also in a for-
ward state, and the greater portion of the iron work ready.

4th.—Bridge across the Yenna River.

9. The abutments, wing walls, and the arch of the bridge,
are completed, being about two-thirds of the whole work

finished.

5th.— Bridges and Drains between Nimb Khind und Panchwar.

10. The following Table shows the number of bridges and
drains taken in hand :—

DRAINS Bripges.

P P S N - = B P ]

geleg\FelE s gE|8| 5§88 &

gg2les ZEEREEIS RSB E|le S

oL L8 LB P2 :_“;,_. D e

S5l58/28l88|=828|°8(28|<8

pelpegEefFiEeF s al~E

) e G OV UD [ QN | KD |t e N — -

Total number taken in hand....| § 1 1 2 1 i 2 1 1

Number completed in 1850-51..) .. | .. N B M PO
Remaining to complete on Ist

Moy 1851 ...eoeeniienns 61 1) 1) 2141 i1

Fifteen of the above works have been taken in hand; and
although all are in a forward state, some trifling work remains
to each of them before they can be pronounced as completed.
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6th.—Two Drains on the Sattara and' Kholupoor Road.

11.  The Table below shows the quantity taken in hand
and completed :(— BN

s DRraAINS.

1 “’utm'way
5 feet span,
4 W aterways
5 feet span,

Total number taken in hand «..ooveennneens gesesssercetarrines
Number completed in IB5U-31 cvetecaiiiirrrcnocaoncecssnsene

—
. -

Remaining to complete on 1st May 1851 coutiviaraiucronrinenns

These two drains commenced on the Kholapoor Road
during the last season, one of which is finished, and the other,
-very nearly so, are in fulfilment of His Highness the late
Raja’s intention to complete the portion of road from Go-
lowree to the plain beyond the Koloree Khind, at Shendrey,
where the piece of road ordered by the Raja was to have ter-
minated. A survey of the whole line of road, extending from
Sattara to Tandoolwarree, on the banks of the Worna, was
submitted by me to the late Commissioner in October last,
together with a rough estimate for the construction of the
bridges anddrainsin December following. They were forwarded
to Government, strongly recommended by both Mr. Frere and
the Military Board: no reply has yet been received. This
line, both in a Military and Civil point of view, is of the
greatest importance, the Head Quarters of the Division, and
the Arsenal, being completely isolated for at least one-third
of the year for want of a road, and even during the fair season
the track is a very difficult one for wheeled carriages, owing
to the numerous rivers and water-courses intersecting the line.
As a traffic communication it is a direct feeder to the Khoom-
bharlee Ghaut Line, and passes through a rich populous
country the whole way. The Punt Preetee Needee of Kurar
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having lately contributed the munificent sum of a quarter of a
lac of Rupees towards the construction of a bridge across the
Quoina, one of the largest flvers on the line, it is sincerely to
be hoped that Government will sanction the gradual construc-
tion of the smaller bridges and drains along this important
communication.

.

7th.— Bridge across the Quoina River near Kurar.

12. Asaboveobserved,the Punt, having given this handsome
subscription towards a bridge across this large river, and the
subject brought to the notice of the Supreme Government, a
plan and estimate for the bridge was called for in July last.
On arriving at Kurar, on my tour in January, a site was
selected, a section of the river taken, and trial-pits sunk to
obtain a foundation. For nearly one-half the breadth of the
river a solid rock substratum was found at an inconsiderable
depth, and I trust, in the course of a short time, to be able to
submit these documents.

8th.— Bridge across the Kodally River.

13. The counstruction of a bridge across this river was
sanctioned by Government in February last, for Rupees 6,503
(six thousand five hundred and three), but owing to an error
in under-estimating the distance from which stone had to be
brought, a fresh estimate was submitted in March following,
for Rupees 8,748 (eight thousand seven hundred and forty-
eight).

9th.—Travellers *Bungalow at Punderpaor.

10¢h.— Ditto ditto at Wangi.
11¢th.— Ditto ditto at Poosusaolee.
12¢th.— Ditto ditto at Kurar,

13th.—Supplying Furniture to Travellers’ Bungalows.

14.  All the above works have been completed, and other
travellers’ bungalows are much required in the Sattara Ter-
ritory, particularly between Sattara and Punderpoor, Sattara
and Kholapoor, and Kurar and the Khoombharlee Ghaut.
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14th.— Civil Engineer's Office.
15th.— Civil Engineer’s Store-room.

15. These works are not yet\ggmmenced, but the sites will
be selected, and the ground applied for, as soon after my
arrival at Sattara for the rains as possible. ~ ~

°

16th.~Providing accommodation in the Huzree Bungalow
Jor the Treasury.

16. This petty work has been completed, but before these
premises are suited for the Commissioner’s Establishment,
considerable alterations and additions will be necessary.

17th.— Alterations and additions to the Civil Hospital at
Sattara.

17.  This work has not been yet commenced, but immedi-
ately I arrive in Sattara the buildings shall be lined out, and

the work set going.

18th.—Planting Trees on the High-roads in the Sattara
Districts, for the year 1850-51.

18. Contracts have been entered into for the excavation of
the holes to receive the trees, and filling the same up with
black earth. To the close of April 730 holes have been pre-
pared, and during the monsoon the slips will be planted from
Sattara to Wurooj, a distance of six miles. Trees have besn
planted on each side of the road, and the present expenditure
is on an extension of the line from Wurooj towards the Neera

Bridge, a length of 26 miles.

19¢h.— Constructing a Tunnel at Bazar Peera, Sattara.

19. This tunnel was completely driven through the range
joining Enteshwar and the Fort of Sattara into the Oormooree
Valley in January last. The length is 192 feet, breadth of
base 30 feet, and breadth at top 24 feet, and the height from
the bottom to the roof 24 feet: there still remains a small portion

4
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at the sides and Southern end to finish off. A plan and detailed
estimate for completing the work, by building entrances, and
opening out the mouths, was submitted by me in September
last, and’sanction accorded in April following; but I was
precluded from prosecuting the work until a further promised
subscription of Rupees 3,476-0-0 have been received. The
former subscriptions to this work by the servants and de-
pendents of His Highness the late Raja have been collected,
and amount t0.eaaeect e vanreseesas.Re. 10,233 14 9
Further subscription not yet received, as ,
ADOVE.u eerenresneraieonsoeanacas 3,476 0 O

Total amount subscribed by the Natives. Rs. 13,709 14 9
Total amount sanctioned by Government. 17,791 0 0.

Total....Rs. 31,500 14 9
A model of the entrance has been made, and on intimation
from the Commissioner of the realization of the further amount
of subscriptions, the prosecution of this interesting work need
be no longer delayed. .

Q0th.— Improving the supply of Water to the Town of
Suttara,

20. During the rains of 1850 the greater portion of the
town of Sattara, and the various old aqueducts supplying it
with water, were surveyed by Mr. Radenhurst, of my Estab-
lishment, and carefully inspected by me, and various infor-
mation collected on the subject. From all I have at present
been able to learn, the following points appear to me to first
require attention :—

1st.—To provide an increased supply of water to the present

aqueduct, which could easily be obtained from springs
on the top of Enteshwar, beyond the spot where the water
from the present one is collected.

2nd.—A junction of the old and new aqueducts, to be

effected so as to have either only one main channel, or,
at any rate, the water to issue from one main channel of
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supply, into the town, the watel'of both being collected
in a tank or reservoir before distribution,

3rd.—A fresh distribution throughout the town, to be

effected by means of iron pipes.

The sum placed at my disposal for increasing the supply of
water to the town is Rupees 25,000-0-0, a totally inadequate
amount for carrying out any oue of the.above propositions
efficiently during the rains. Itis my intention to ask the
Commissioner to call a meeting of the principal inhabitants,
with a view of ascertaining the probable amouunt of private
subscriptions on account of this useful work. Supposing the
subscriptions to fall short, perhaps the best plan would be to
repair the old aqueduct built by Shao Mahraj, as originally
intended. The amount above mentioned is no regular sanc-
tioned sum for the purpose, but the appropriation of a
balance paid. into the treasury by His Highness the late
Raja’s Architect, the late Ranojee Naick, on account of
Karkoonée Discountand Dustooree on the various large works
he had the superintendence of.

The proper preparations of plans for improving the supply
of water to the town of Sattara is a subject which I have not
yet had leisure to take up: it is almost the work of one Officer
alone, especially as I am absent from Sattara the whole of the
fair season, and have my attention and time most fully occu-
pied with the district works; and unless some efficient indi-
vidual is appointed to assist me in this matter, I can hold out
no reasonable hope of either a report or plans, sections and
estimates, being submitted for a considerable time to come,
The amount of subscriptions, whatever they may be, and the
total amount available, would, of course, be the chief guides
in submitting any projects for improving the supply of water
to the town.

21st.~— Roads between Kurar and Punderpoor, Shamgaom
Khind and Kulleedoon Khind.

21. The two principal.obstructions on this line are the
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khinds above mentioned. The road over the Shamgaom
Khind was contracted for and is completed, a final inspection
of this work alone remaining. The road over the Kulleedoon
Khind is about two-thirds finished.

22nd.—Roads between Sattara and Bee;apoor, Pulsce Ghaut,
Nandrey Ghaut, and Naghuz Ghaut.

Of these ghauts the two first are small, the latter a larger
work ; the Pu]sefz and Nandrey Ghauts are finished ; the
Naghuz about two-thirds completed.

i

23rd.— The Seodasheoghur Khind.

23. A line down this khind was marked out with a slope
of 1 in 20 in March 1850, a footpath cut, and a plan and
estimate submitted in October last. To the close of the offi-
cial year no sanction has been received for its construction.

24th.—Roads between Sattara and Punderpoor, Krishna
River Bank, Mahowlee, Tzrputtee Khind, and Wurdunghur
Khind.

24. The bank of the Krishna River has been lined out and
completed with a good slope; the Tirputtee Khinde finished ;
and the Wurdunghur Khind very nearly so.

25th.—~ Pelicu Kki‘nd.

25. The road over this khind is also very nearly finished.

26. On these lines of road, Kurar and Punderpoor, Sattara
and Beejapoor, and Sattara and Punderpoor, all the formida-
ble impediments may be now said to be overcome on the Sat-
tara and Beejapoor Line : there remains one small khind near
Eetch, the Kehnavee, and on the Sattara and Punderpoor
Line another, the Mimunghur, which it will be most desirable
to complete, It is my intention shortly to submit an estimate
for clearing the roads between the different khinds which
have been completed, so as to open out the roads more effici-
ently to cart traffic. N
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26th.—~—Clearing the Roads between Kurar and Punderpoor,
Sattara and Punderpoor, and Sattara and Becjapoor.
Note.—The sanction accorded was Rupees 200 per mile, for the purpose of
giving employment to the population of the Eastern districts during an appre-

hended scarcity, but llle’period of scarcity having passed over before Captain
Hart availed himself of the sanction, it was cancelled.—A. B,

27th.— Road between Sattara and the Limb Khind.
* * T o * * * *

29. This is a part of the Sattara and Waee Road, or direct
Sattara and Poona Road. The portion denoted above, about
four miles, was completed by the prisoners as far as the Yenna
River, about two miles; the remaining distance, from the
river to beyond the khind, was made by Ballajee Punt
Nathoo, Inamdar of Panchwar, at his own expense. From
the top of the khind another three and a half miles has been
bridged and drained, the Inamdars of the Waee Valley giving
Rupees 4,000, and Government another 4,000 (see para. 10 in
which these works are detailed). A bridge has also been
sanctioned across the Kodally River (see para. 13). It will be
seen that this important line is very gradually making head.
When pitched at Pussurnee I prepaved a design for a bridge
across the"Krishna River, and also had a line (1 in 20) marked
out down the-Kamalkee Ghaut, but the expense being about
Rupees 70,000, the probable cost of the two projects, and the
uncertainty of either of them being sanctioned, deterred me
from submitting them. The following very serious obstacleson
the line first demand attention :—

The Yenna River.
The Krishna River.
The Kamalkee Ghaut,,

The Neera River.
The Katriz Ghaut,

28th.—The Prutab Gunj Peth Road, in the Town of
Sattara.—Improvements in the Town of Saltara.

30. The road in the Prutab Gunj Petta in the town has
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.

been completed by the prisoners, with the aid of a few free
labourers, and the following improvements have been effected
in the town :—

A block of houses removed at the junction of the Seodasheo
Prutab Gunj, Bhowaree, and Sunwar Peth Roads, which
gives a convenient open space at their junction.

The roadway of a small bridge widened, leading to the
vegetable market.

Some chuppers and huts removed, blocking up the entmnce
to the market.

A line of road carried through the market, joining the
Sunwar and Prutab Gunj Peth Roads.

" A large arched drain constructed on the Southern approach
to the tunnel.

An approach lined out, and executed in the rough by the
prisoners, from the town to the tunnel entrance, South side. -

This approach partly extended into the town by the
Imaumpoora Tank by the prisoners.

A line of new road, 2,740 feet long, made, running at the
back of the Palace joining the Shukurwar Petta, and the
Genda Mall Lines. ‘

A vegetable market formed out of the old Engineer’s Stores,
yielding a yearly rent of Rupees 375, and every stall rented
and occupied.

29th.~—Clearing a Road over the Kailghur Ghaut.—Exten-
Sion of the same to Veer Mall und Dawurwarree.—~—Blasting
the narrowest portions of the Kailghur Ghaut.

31. This line of road over the Kailghur Ghaut, and its
extension to Veer Mall and Dawurwarree, has been completed.
This line in the fair season is not quite safe for carts, it being
in many places where it crosses the precipices not more than
11 feet broad, with a valley of some hundreds of feet deep on
the lower side. The line was opened out by Mr. Smith, and,
wherever the cuttings were easy, the full breadth of road has
been made; but on reaching the lines of scarp rock on the
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upper portion, extending for a distance of about three miles,
very little of the side cutting, which is in many places solid
rock, has been blasted away, and, to increase the breadth of
rond where possible, slight dry stone retaining walls were
built ; there being no drainage in the monsodn everything is
camed away, and the upper " part of the line, even to a foot
passenger, is scarcely passable.*

30th.— Clearing a Road over the Pussurnee Khind.

Note.~This work has been suspended by order of Governinent, pending the
receipt of a detailed estimato for completing it.—2af. B.

31st.— Constructing a Bullock-Track over the Korol Khind.
* * * -% * *

33. Aroad was lined out over this khind in May last,
with a slope of 1 in 25 (para. 4), and an estimate submitted
for constructing a bullock-track over it, 12 feet broad, (which
could eventually be opened out to the full breadth for a cart
road,) in June, and its construction sanctioned in July: The
work was commenced after the monsoon, in August, and
carried on until November, but owing to the inefficient super-
intendence of it by one of the old Maistrees, formerly in His
Highness the late Raja’s service, I was compelled to. stop it.
The portion executed was done too well. Instead of forming
the road 12 feet broad, the Maistry had cut into the hill side
12 feet, making the road in some places 20 feet broad. A
supplementary estimate to complete it was submitted and
sanctioned, but having no efficient subordinate to put on the
work, it has not yet been recommenced. I hope, however, to
take it in hand after the monsoon, and complete it before the
close of the next working season. The total length is about
ten miles, of which two have been completed.

32nd.— Constructing «. Road over the Churrygawm Khind.
34. An estimate for this work, prepared by my Assistant,

® Noto by the Military Board.—Estimato for the completion of the work
has been called for.
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Mzr. James Smith, was submitted in March 1850, and sanc-
tioned by Government in April, for Rupees 4,000. The work
was commenced by Mr. Smith in May 1850, and in January
1851 I carefully inspected it, but as the quantity of work
executed, and the system pursued in carrying it out, was
so unsatisfactory, I directed it to be stopped, and intend to
submit a revised plan and estimate as soon as the season
opens after the monsoon, There is a balance on the work
still unexpended of Rupees 831-12-10.

33rd.— Constructing a Line of Road from Moondwa ("close to
Kurar ), down the Khoombharlee Ghaut, to the Port of
Chiploon.

Note.—This important work is in progress.—2M, B.

34th.— Constructing a Line of Road up the Oormooree Valley,
over the intervening Range between the Oormooree and
Quoina Rivers, down the Amboolee Ghaut.

Note.—The q;Jcstion of constructing this line of road is still under consider-
ation.— M. B,

35th.~— Constructing a Bulloch-Track over the Wurrundur
Ghaut to Mhar.

37. At the commencement of the official year in May 1850
a Report was submitted by me to the late Commissioner
regarding the line of road down this ghaut, being the natural
outlet for traffic from the valley of the Neera River to the
Port of Mhar. The line would lead from Phultun, through
Bhore, to "Herdosee, down this ghaut to Mhar. Asa great
part of the proposed line would pass through the territory of
the Suchew Punt, I proposed to thé Commissioner that the
Punt might be requested to contribute ; and, on Mr. Frere’s
visiting Bhore, the subject was broached to him, and he
expressed his willingness to assist in this manner, and his
anxiety to do anything in his power to promote a work of
such great public utility, and so likcly to benefit his own sub-
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jects; so that, with the Punt’s subsc'ription of Rupees 8,750,
and the Government sanction of an equal amount, Rs. 17,500
has been placed at my disposal for this line. At the opening
of the season in November I again visited this ghaut, and
selected the line down it, making it over to Mr. Smith to

complete the marking it out. . 2
Note.~This work is in progress.—AM. B. >
36th.— Constructing a Bullock-Track over the Chinch Khind.
* * * * * * *

39. This khind is situated on the direct line of road
between Neera and Waee, and, at the request of the late
Commissioner, a line was marked out by ry Assistant, Mr.
Smith, with a slope of 1in 20, the length of the line being
about two and a half miles, for the greater part, the cuttings
being through solid rock, and an estimate submitted, amount-
ing to Rupees 3,063, which was sanctioned by Government in
November last. On Mr. Smith being directed to commence
the work, he reported that it could not be completed for the
amount. It was therefore suspended, and a fresh estimate
called for, which Mr. Smith submitted, amounting to Rupees
8,389. This was returned as -incorrect, and showing no
details, when another was received, amounting to Rupees
7,146, which was submitted to the Military Board. Further
information was called for, which was submitted, and the
-original sanction cancelled. '

37th.—Smoothing the Line of Road between Rymutpoor and
the Nahavee Ghaut.

40. This line of road is an extension of the cleared portion
between Sattara and Sap, which was constructed at the sole
expense of the Inamdar of Sap, the cost of the present portion
from Rymutpoor to the Nahavee Ghaut has been subscribed
for by Pandoorung Malhar, of Rymutpoor, the amount given
being Ankoosee Rupees 800, or Company’s Rupees 768. Mr.
Smith was directed to begin the work in December last, but
up to the close of the official year it had not been commenced.

b
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38th.— Repuiring the old Mahomedan Buildings at
Beejapoor.

41. At the commencement of the official year the sum of
Rupees 5,200 was sanctioned by Government for the repairs
of these old buildings, being the amount of an estimate I pre-
pared at the request of the late Commissioner. It was clearly
understood that these buildings could not be put into efficient
repair for this amount, or anything approaching to it, but
merely the progress of decay in them to some extent arrested
to the close of the official year. The following portions “of
work have been executed :—

Ibrahim Rozah.—The terraced roof of the Rozah, and
also of the Musjid attached to it, have been thoroughly repair-
ed, and all holes and fissures filled up; supporting the large
stone beams in the outer verandah by an arched stone rib
under each beam has also been commenced. ¢

Taj Bowree.—The steps have been repaired, and also a
dwarf wall built.

Jumma Musjid.—The holes and fissures in the terraced
roofs have all been repaired, also a dwarf wall on the terrace,
which had fallen, and a new curtain has been supplied to the
Mehraub.,

Ashar Mubaruk.—The difficulty and expense of procur-
ing the immense wooden beams required to replace the injured
ones was so great, that it was considered better to support the
old ones by two pointed arches, 18 feet in breadth, height to
the springing 20 feet, and 21 feet rise. These have been
completed, and, while affording most efficient supports to the
roof, in no way disfigure the building.

Gol Gomuz.—The holes and fissures in the dome and
terraced roof have been all filled in and repaired.

39th.— Annunl repairs to Travellers’ Bungalows, Sattara,
for 1850-51.

40th.—~Annual repairs to the Commissioner’s Bungalow,
Sattara.
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41st.—Annual repairs to Native Buildingsin the Town of
Sattara.

42nd.— Repairs to Ferry Boats.

43rd.— Petty repairs for 1850-51.

44th.— Annual repairs to Roads in the Town of Sattara.

45th.—Watering and preserving Trees.

46th.— Annual repairs to Roads in the Sattara Districts.

47th.— Presenting a Gold Armlet to each of the Sons of the
lute Ranojee Naick.

48th.— Preparing Arclitectural Drawings of the Principal
Makomedan Buildings at Beejapoor.

49th.—Petty Charges for the year 1850-51.

46. There is nothing particular to,remark about any of the
above but No.48. I was called upon by the late Commis-
sioner in August last to submit an

1. The Ibrahim Rozah. X
0 ROE estimate of the probable cost of prlepar-

2. Taj Bowree.

3. Mehta Mahal. ing architectural drawings of the build-
4. Jumma Mugjid. ings as per margin, which was submitted
5. Ashar Mubaruk. at the latter end of the month, and sanc-

6. Gol G . . . .
o oz tioned by Government in January fol-

lowing ; owing, however, to the great difficulty in procuring
good draftsmen for so laborious, intricate, and difficult an
undergaking, I could not commence work until March last.
The first building taken in hand is, perhaps, the most difficult
of the whole, the Tbrahim Rozah ; the progress to the end of
April has, however, been satisfactory on the whole.

TERRITORIAL DEPARTMENT.

50th.— Wakeslwur Bund across the Yerla River.

47. In March 1850 a Report regarding this work was
submitted by me to the late Commissioner, but having at the
time no subordinates of any sort capable of taking the levels,
with a view of ascertaining whether the land could be irrigated
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by a dam built on this site, which had been commenced before
I joined the Department, but was suspended by me until an
opportunity offered. I again visited the work this season, had
the levels carefully taken, and hope soon to submit a detailed
Report on the subject, with a diagram showing the section of
the river, and the height to which the water must be raised to
irrigate the land proposed.

51st.~=Godolee Tank.

48. This tank was completed in December last..

52nd.— Memadapoor Tank.

49. A retaining wall has been built at the Eastern end of
this tank (the large one), in rear of the present old bund, to
strengthen it, containinge 65,700 cubic feet of solid masonry.
The small tank has been carefully pointed on the inside, to
prevent the leakage. On visiting the work in February it
appeared to me that a prolongation of the retaining wall of the
old tank would be extremely beneficial, if not positively
necessary, for the stability of the -old work. It required
pointing also on the inside, and the sluices to be opened up
and repaired. I accordingly submitted an estimate for these
repairs, amounting to Rupees 8,540, to which the sanction of
Government was given in March last : Rupees 2,500 of which, -
at my recommendation, was to be given by the Inamdars, &c.
of the village. This will complete the retaining wall to a
length of 639 feet, averaging from 6 to 43 feet high, and with
the other repairs tend to the preservation of this magnificent
old Mahomedan work.

50. In my last year’s Report I remarked on the amazing
capabilities of the Sattara Districts to the westward for irriga-
tion, by means of dams across the various rivers ; but I regret
to notice that during the last year’s working season 1 have
not a single work of this nature to submit, which has even
been commenced on, arising entirely from an utter want of an
experienced subordinate in this description of works.
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JUDICIAL DEPARTMENT. .
83rd.—Constructing a Jail at Mahablestwur.
* * # * * % #
-55. This werk is very nearly eompleted, and the way in

" which it has been executed seflects credit on Serjeant Mul-
ligan, who was the Resident Overseer of the work.

MILITARY DEPARTMENT.

54th.==Annual Repairs to the Military Buildings at Sattura,
for 1849-50.
Ditto ditto Jor 1856-51,
55th.—Constructing an additional Room to the Quarter
Guard of the 18th Regiment N, I.
56th.Brlarging the Gun-shed in’ the Golundauze Lines,
' Sattara.
[ have the tonor to be, &c., .
(Signedy P. L. HART, Captain,
Civil Engiueer, Sattara Districts.
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Statement showing the Expense of Engineering and Superm-

tendence.

Total amount of curreut expense bllls, for the offi¢ial year
1850-51. . .

Deduct,

Petty repairs...
Petty charges. .
Pay to peons, &e. of the travellers’ bunoalows .

. .e

Rs. 150 1 5
1564 12 11
210 &6 9

.. .. .

Total charges of Engineering and Saperintendence. ..

Rs. a.

P-
26,100 3 7

515 4 1

25,684 16 6

Abstract of the Expenditure from the 1st May 1850 to the 30tk
April 1851, being for the official year 1850-51.

| Rs a. p.
Roads .o .. .. . .. .o .. -.11,33,106 7 2
New roads . . Rs. 1,07,310 6 7
Annual repairs to ronds . 25,886 0 7
Bridges .. . .. .o .1 63,020 15 2
Civil buildings . . . . .. 26,833 811
New works and bu\ldlnﬂ .. Rs 13 867 14 6
Repairs to  ditto . 2467 00
Annual repairs to ditto . .. 3,180 3 11
Judieial buildings. . . 7,316 6 6
Military buildings. . . . . . . 311712 1
Bunds and tanks.. . .o .o . . 11,002 1 2
Miscellaneous . .o .o . . 1,261 12 11
Grand Total....Rs.| 228432 9 5
Expenditure, 1850-51.
Rs. a. p.
Roads . . . . .. «11,33,196 7 2
Bridges .- . . . . ‘e . .. 53020 15 2
Civil buildings .. . .o .o .o 26,833 8 11
Military buildings.. . . . 3,117 12 1
Bunds and tanks.. .. .e . . . 11,002 1 2
Miscellaneous .. . . .. . . 1,261 12 11

.

Expense of Engineering and Superintendence for 1850-51.

Rate per cent., including all charges. .. .

228432 9 5

26,584 15 6

11

(Sigued) P. L. HART Captam,
Civil Engineer, Sattara Districts.
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No. 853 of 1851.

GENERAL DEPARTMENT.
To

9

The SuperINTENDING ENGINEER,

Southern Provinces, Poona.
Sir,

I have the honor to submit my Annual Report, being a
sammary (with reference to the Statements of Expenditure
and of Works performed during the official year 1850-51, for-
warded to you on the 25th of July last,) of the proceedings of
my Department, during the past official year.

* * * ¥* *

15. Before quitting the subject of the works of irrigation
constructed, repaired, or improved, by the Engineer Depart-
ment in this Province, sometimes at-considerable cost, I have
to notice three particular causes of the subsequent failure, or
at least partial inefficiency, of most of the works handed over
by the Department in a state of efficiency on completion.
These are, '
1st. The failure of the feeding springs above the bundar-
rahs in the dry season.

2nd. The inability. of villagers in some places, through
paucity of numbers, or complete o6ccupation in agricul-
ture, to execute the more heavy works of clearing out
their deeper excavations, through which their water-course
may run, and removing large trees, &c. &c. brought into
their reservoir by the monsoon floods, and other such
essential repairs.

3rd. The ignorance or indifference of the villagers, in most if
not all places, regarding the removing at proper times (of
which those only on the spot can judge) of thie sluices
intended to carry off the deposit from their bundarrahs
and water-courses, and making use of the running water



for the clearance of their reservoirs, &c., and alse of im-
mediately attending to the appearance of weakness in
the earth-work flanks of a masonry breast wall or
aqueduct ; instead of both neglecting this, and, as I have
seen in several places, actually filling up the safety waste
weirs, left in the masonry work, with earthern dams.

16. The first cause of occasional failure named above at
once renders the bundairah useless, as irrigation can then
only be carried on by drawing water from the reservoir, as
from a tank, until the supply fails. Happily this is hot of
frequent occurrence in the cases of old-existing bundarrahs,
the sites of most of which have been well fixed, below springs
generally perennial, but its possibility is to be guarded against
in the recommendation of new works on the petition-of culfi-
vators, who, in hopes of getting a bundarrah censtructed, will
assert without hesitation that their nullah or river centains
running water all the year round.

Remarks by the Superintending
Lngineer, 8. P.

4. (Para. 17.) Instead.of an

annual sanction, the Revenue
Authorities should remit such
portion of Revenue as may
enable the cultivators to ‘do
"the work.

5. (Pare.18.) I conceive
the Collector or his Deputies,

17. Where the second cause
of failure exists, and is fully
proven by the evidence of the
local Revenue Authorities, there
is no deubt that there should
be an annual sauction for the
necessary repairs once a year,
at the proper season, for the
preservation of the existing
revenue each year; when this
is neglected, besides causing
deterioration of the Revenue, it
increases future labour and
expense in the repairs, and
endangers the permanent ma-
sonry works.

18. As the third and most
frequent cause of failure is one
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or the Engineer himself or his
Assistants, would be perfectly
justified in making such repairs ;
in fact their failing to do so
would at present be a neglect of
the interests of Government;
but 1 think that, in point of
fact, the extensive though petty
irrigation of Khandeish can

never be advantageously looked

after by Government officials.
Great works, such as masonry
bundarrahs and  aqueducts,
should be the only things to
which Government should di-
rectly contribute: the people
can themselves do earth work
cheaper than we can. If they
do the work, they will look
after it ; if they do not them-
selves do the work, no amount
of fining or instructing will
teach them.

6. A very-extended intimacy
with works of irrigation has
forced me to the conclusion that
Government can never meddle
advantageously  with works
which benefit one or twe vil-
lages. The time of their ser-
vants is thrown away, and the
sum expended in paying them
for superintending such works
would frequently serve to con-
struct works of importance.

7. I would certainly give
them advice if they require it,
but nothing further through
the Engineer Department. If

47

1

that can generally be unmis-
takeably proven by the state of
the work of irrigation, the vil-
lagers should either be compel-
led to give attention to the
wants of their water-course, or
should be held responsible for
its injuries; and, while I.think

" the power of making immediate

slight repairs, without any refer-
ence whatever, should be vest-
ed in the Engineer Department,
the amount expended on such
should always be recovered from
the villagers, unless the cause
of injury is unmistakeably not
their ignorance, but inattention
to orders.
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the work is a paying one, let
the Collector make a certain
remission, on condition of its
performance.

8. I have entered in more
detail than, I intended on this
subject, for it is, I think, the
curse of India that Government
are appealed to to do the most
trifling work, and the people will
look on during the construction
with the most listless apathy,
and neglect it after completion,
What [ have said relates to
works for one or two villages
only. When extensive interests
are concerned, Government can
advantageously do the work,
but then they must superintend
ic afterwards.

GENERAL DEPARTMENT.
New Works.

Roads and Bridges.

3. Improvements to the Bombay and Agra Road, from
the foot of the Chandoor Ghaut to the Scindwa Fort, for
1850-61.—The expenditure during the past official year on
this work, for which there is an annual sanction of Rupees
12,000, (twelve thousand,) has been Rupees 11,993-11-0,
(eleven thousand nine bundred and ninety-three, and annas
eleven). 'Lhe improvements carried on and completed have
been as follows :—

32. Between Chandore Ghaut and the Girna River, near
Malligaum, a distance of 18 (eighteen) miles, nothing has
been done during the past official year beyond the usual
periodical repairs.
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33. Between the Gima and the Moosum Rivers, near
Malligaum, nothing except as above has been done on the
direct line of the Agra Road; but on the Branch Road,
connecting the camp and the travellers’ bungalow with the
Main Road, a treble slab-drain has been constructed at a cost
of Rupees 70-15-8 (seventy, annas fifteen, and pies eight);
and near the travellers’ bungalow a simple slab-drain, at a cost
of Rupees 43-5-3 (forty-three, annas five, and pies three).
The new bridge in progress of construction across the
Moosum River, being under a separate sanction, will be
noticed below.

34. Between the Moosum River and the Chickulwall Tra-
vellers’ Bungalow, a'distance of 8 (eight) miles, low parapets
have been added to an existing treble slab-drain near the Wul-
warree Bridge, at a cost of Rupees 16-9-2 (sixteen, annas nine,
and pies two). The highly-embanked approaches to the Wul-
warree Bridge being considered unsafe, have been surmounted
by railings with terminating masonry pillars, the whole on a
masonry foundation, ata cost of Rupees 200-3-6 (two hundred,
annas three, and pies six). A double slab-drain has been
constructed near the Chickulwall Travellers’ Bungalow, at a
cost of Rupees 85-10-9 (eighty-five, annas ten, and pies nine).

35. Between Chickulwall and Arvee Travellers’ Bun-
galows, 10} (ten and a half) miles. The work of improve-
ments and additions to the Kanowlee Bridge, near Chickul-
wall, having been executed on a separate sanction, will be
noticed below. The following works have been executed
on the line of road between the Kanowlee Bridge and the
Chowka Nullah Bridge :—A single arched culvert, 6 (six) feet
span, at a cost of Rupees 120-10-1 (one hundred and twenty,
annas ten, and pie one); adding low parapets to an existing
single slab-drain, at a cost of Rupees 9-3-3 (nine, anfs three,
and pies three); the same in another place, at a cost of
Rupees 9-2-4 (nine, annas two, and pies four); the same
again, at a cost of Rupees 5-14-11 (five, annas fourteen, and
pies eleven); a double slab-drajn, at a cost of Rupees 69-0-7

7
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(sixty-nine, anfl pies seven) ; a treble slab-drain, ata cost of
Rupees 135-11-4 (a hundred and thirty-five, annas eleven,
and pies four); and a single arched culvert, five (5) feet span,
at a cost of Rupees 157-12-5 (one hundred and fifty-seven,
annas twelve, and pies five). Further on low parapets have
been adced to an existing single slab-drain, at a cost of
Rupees 4-15-10 (four, annas fifteen, and pies ten). Near the
Pudolie Bridge, (constructed during the previous year,) a
slab-drain of four waterways has been constructed, at a cost of
Rupees 144-14-6 (one hundred and forty-four,.annas fourteen,
and pies six). Near an old temple at Jhorgah a single arched
culvert, 7 (seven) feet span, has been constructed, at a cost -of
Rupees 134-10-8 (one hundred and thirty-four, annas ten,.and
pies eight). At Jhorgah a double slab-drain has cost Rupees
95-9-10 (ninety-five, annas nine, and pies ten). Further on,
near the Naundan Bridge, (constructed during the previous
year,) 2 (two) slab-drains, of 6 (six) waterways each, have
been constructed, one at a cost of Rupees 302-12-2 (three
hundred and two, annas twelve, and pies two), and the
other at a cost of Rupees 274-4-3 (two hundred and se-
venty-four, annas four, and pies three). At the foot of the
small Ghaut, about half way between Jhorgah and Arvee, is
Koothee Nullah. Here has been constructed a rubble ma-
sonry bridge, of 3 (three) arches, 15 (fifteen) feet span, and
arc of 60° (sixty degrees) breadth, under soffit of arches 21
(twenty-one) feet, and a clear width of roadway 18 (eighteen)
feet, completed at a cost of Rupees 1,215-1-5 (twelve hundred
and fifteen, anna one, and pies five) ; and a little further on a
single arched bridge, of the same dimensions, has been con-
structed across the Soondee Nullah, ata cost of Rupees 8§12-9-9
(eight hundred and twelve, annas nine, and pies nine). Not
far fronthe Boree River a skew bridge, of a single arch, 15
(fifteen) feet span, has been constructed across the Poor Nullah,
ata cost of Rupees 396-9-1 (three hundred and ninety-six,
annas nine, and pic one), and near this a double slab-drain, at
a cost of Rupees 106-10-2 (one hundred and six, annas ten,
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and pies two). The Boree River, which is now crossed, will,
it is hoped, be bridged before the next monsoon, and noticed
as such in the next Annual Report: a revised desigu and esti-
mate for the work are now before Government. Between this
river and Arvee a single arched drain or culvert, 2 (two) feet
span, has been constructed, not far from the river, at a cost of
Rupees 68-7-8 (sixty-eight, annas seven, and pies eight) ; and
beyond this, near the Mhow Nullah Bridge, (constructed during
the previous year,) a skew bridge, of a single arch, 15 (fifteen)
feet span, has been constructed across the Wakda Nullah, at a
cost of Rupees 619-10-2 (six hundred and nineteen, annas
ten, and pies two). A ground plan of this bridge is given on
the opposite page, as illustrative of the principle of the design
of this and the Poor Nullah Bridge above noticed. It is con-
sidered that the parallel direct arch rings, of 3 (three) feet in
width each, are sufficient to withstand the irregular thrust of
the enclosed portion. of the oblique arch.

36. Between Arvee and Dhoolia Travellers Bungalows,
twelve (12) miles.—At about a mile and a half from Arvee
have been constructed a single arched culvert, 4 (four) feet
span, at a cost of Rupees 70-7-0 (seventy, and annas seven) ;
and across the Rokedaba Nullah a bridge, of 2 (two) arches,
each 15 (fifteen) feet span, arcs of 60° (sixty degrees),
and other dimensions, the same as the bridges previously no-
ticed, at a cost of Rupees 1,655-10-6 (sixteen hundred and
fifty-five, annas ten, and pies six). This bridge and its
approaches are entirely out of the line of the old road, and are
a great improvement, crossing by the new bridge the same
nullah but once, which is crossed three times within a quarter
of a mile by the old line of road. A little beyond the Roke-
daba Nullah, the Byheeram Nullah has been crossed by a
bridge, of 2 (two) feet segmental arches, 8 (eight) feet span,
and 2 (two) feet rise, other dimensions as before given, which
has been completed at a cost of Rupees 873-0-9 (eight hun-
dred and seventy-three, and pies nine). From the Byheeram
Nullah it is about half a mile to the foot of the Lulling Ghaut,
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and in this distance the following works have been completed
during the past official year :—Adding low parapets to an old.
existing single slab-drain, at a cost of Rupees 9-13-5 (nine,
annas thirteen, and pies five); constructing a culvert, of a
single arch, 6 (six) feet span, at a cost of Rupees 211-5-3
(two hundred and eleven, annas five, and pies three); and
another culvert, of a single arch, 10 (ten) feet span, at a cost
of Rupees 319-8-1 (tbree hundred and nineteen, annas eight,
and pie one). On the Lulling Ghaut, with its bridges, con-
structed by my predecessor, nothing requires to be done
beyond the usual periodical repairs ; but at the extremity of
the embankment of the last bridge so constructed a bridge, of
2 (two) arches, each 15 (fifteen) feet span, arc of 60° (sixty
degrees), has been constructed, at a cost of Rupees 1,216-0-5
(twelve hundred and sixteen, and pies five). Between this
bridge and the village of Lulling, the following works have
been completed :—A small treble slab-drain, at a cost of Ru-
pees 84-15-8, (eighty-four, annas fifteen, and pies eight); a
culvert, of a single arch, 10 (ten) feet span, at a cost of Rupees
232-15-10 (two hundred and thirty-two, annas fifteen, and
pies ten) ; another culvert, of a single arch, 15 (fifteen) feet
span, at a cost of Rupees 410-2-1 (four hundred and ten,
annas two, and pie one) ; a single slab-drain, at a cost of Ru-
pees 75-1-0 (seventy-five, and anna one) ; another single slab-
drain, at Rupees 69-3-3 (sixty-nine, annas three, and pies
three) ; a breast wall, (at a point where the water from the
Lulling Hill runs over the road, and was always washing it
away,) at a cost of Rupees. 99-4-1 (ninety-nine, annas four,
<and pie one); and a large double slab-drain, at a cost of Ru-
pees 207-5-7 (two hundred and seven, annas five, and pies
seven). In the village of Lulling, and close to the old village
wall, a bridge of 2 (two) arches, each 10 (ten) feet span, arcs
of 60° (sixty degrees), has been constructed, ata cost of
Rupees 914-13-11 (nine hundred and fourteen, annas thirteen,
and pies eleven). Between Lulling and Dhoolia the following
works have been completed :~—A culvert, of a single arch, 8
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(eight) feet span, at a cost of Rup'eés 223-9-8 (two hundred
and twenty-three, annas nine, and pies eight) ; another culvert,
of a small size, of a single arch, 6 (six) feet span, at a cost of
‘Rupees 82-1-4 (eighty-two, anna one, and pies four); a single
slab-drain, at a cost of Rupees 28-4-11 (twenty-eight, annas
-four, and pies eleven) ; and lastly, a small treble slab-drain,
pear the Government Tank, at a cost of Rupees 69-9-6 (snxty—
nine, annas nine, and pies six).

37. The whole of the bridges above noticed, correspond,
for the most part, in construction with the description given in
para. 45 of the Annual Report for the previous official year
1849-50. They have a plain but substantial appearance, and
are not likely to require much future repairs.

9* * * * * * *

40. Converting into a Fair-weather Road the Line, 43 (forty-
three ) miles in length, through the Nimar Territory, between
Scindwah Fort and the River Nerbudda.—This work, which
was described in the last Annual Report, was completed
under the superintendence of Mr. Conductor Whittenbury,
early in the past official year, at a total cost of Rupees
3,705-13-3 (three thousand seven hundred and five, annas
thirteen, and pies three).” This has been a useful piece of
work ; but by this time, after undergoing two monsoons, I
have no doubt the line cleared by Mr. Whittenbury is fast
returning to its original state ; the fact is, that an amount, at
least equal to that expended by Mr. Whittenbury, is required
to be expended annually on this piece of road, to makeita
clearly marked fair-weather road during the proper season.”
1t is to be hoped that some such arrangement will shortly be
made for annual repairs to this Nimar line of road; and that,
under better and closer superintendence than can be afforded
by the Civil Engineer’s Department in Khandeish, it may soon
take its proper standing among the fair-weather portions of
the Bombay Agra Line.

¥ * % * * * *
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43. Constructing a Permanent Bridge over the Moosum
River, at Malligaum.—Noticed above in para. 33. This
bridge, of a new construction, consisting of a number (48 in
this instance) of pukka masonry piers, 14 (fourteen) feet apart,
from centre to centre, supporting horizontal teakwood girders,
which carry the roadway, was commenced in January last,
and had made some progress at the end of the official year.
Considerable difficulty was experienced in laying the founda-
tions of the 10 (ten) piers more immediately in the bed of the
river, as excavation and clearing out the water was found
impracticable. By the end of the official year, however, some
foundations had been laid by means of frame-work caissoons,
and an artificial hydraulic line. The processes and their
results will be duly noticed at the completion of the work, it is
hoped, before the monsoon of 1852.

I have the honor to be, &c.
(Signed) H. W, B, BELL, Lieutenant,
Civil Engineer.
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No. 228 of 1851.

MARINE DEPARTMENT.
To . N

The SecRETARY TO THE MiLiTARY BOARD. .

Sir,

I have the honor to submit my Report and Statement of
Expenditure for the year 1850-51.

It will be seen that the charges for Engineering amount to
1847-48, 1per cent, 281 per cent., which is considerably in excess
1848-49,18 do. .of that shown in the Reports of my predeces-
1840-80,19% do-  cor. Thisis due to the large quantity of
stone and materials he had collected and charged to the break-
water, basin, &c., though unused, so that the expenditure
gives an erroneous idea of the' work done by each.

In the past official year nearly the whole remainder of the
foundation course of the breakwater was got in, so that the
great impediment to the completion of the work no longer
exists. The length of foundation laid during the season was
515 feet, against 482 in the previous one.

I have the honor to be, &ec.,
(Signed) C. W. TREMENHEERE, Captain,
Engineer to the Dock-yard.

Bombay, Dock-yard Engincer’s Office,
16tk December 1851,
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No. 1 or 1850-51.

MARINE DEPARTMENT.

Statement showi’ng the actual Expenditure upon Works carrying
on under the Engineer to the Dock-yard, for the official
year from 1st May 1850 to 30th April 1851.

Bombay, Dock-yard Engineer’s Office, 15th Dec. 1851.

Amount. Total.
1. Constructing a building-yard to the Rs, a. p. Rs. a. p.
South-East of the Dock-yard and Saluting]
Battery, comprising three slips for building,
ships of war of the 1st class of Her Majes- ..
ty’s Navy cececerceccovacscccsnscecene 143 0 O
143 0 ¢
2. Constructing a portion of the work con-|
nected with the proposed basin and break-
water :—
Breakwater «c.ooevcevroaccrsocss.] 12,680 9 6
Cofferdam s vveeicscecscnscssranss 83 7 8
. —] 12,743 0 11
3. Rendering the buildings in the Dock-
~{ yard more secure against the risk of fire.. 817 1 6 .
4. Railroad from the Factory round the,
© DOCK.+seersserrseressnsassesescecess! 8,404 5 2
5. Erecting a beacon on the Kennery lsland 1,647 6 1
6. Erecting a platform for naval gunnery
on Butchers’ Island.c.c-cccocvencacecss.] 1,795 &6 2
7..- Fitting venetians to the windows of the
Commander in Chief Indian Navy’s Office. . 947 0 O
8. Comustructing a plank wall to the veran-
dah of the Commander in Chief Indian
Navy’s Office.ocenveuianniiicinieneen, 62 0 0
9. Constructing ventilators to the two
ranges of Bankahall occupied by the
Lascars attached to the Master Attendant’s
Department .. ... sertrecebeeaaas ceecene 350 0 O
10. Erecting a shed over the lst Slipe..... 499 13 6
11. Effecting certain alterations and addi-
tions to the Coal Depdt . ..ovveceve. .t 3,637 6 9
12. Wooden frame-work for European bar-
racks at Kurracheg.cceoccescecceses ..l 1,048 11 11
Repairs to the Fortifications and
Buildings.
13. Removing the portion of the rampart
near the Dock - o\vvereiiiorronnsonens 200 0 O

Carried over, Rs.

18,809 2 0

12,886 0 11
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Amount. Total.
Rs. a. p. Rs. a. p.
Brought ovor, Rs.}] 18,800 2 0| 12,886 0 11
14. Replacing the cadjan roof of the shed

for the timber prepared for the Cofferdam. 208 5 6
15. REffecting certain repairs and allera-

tions to the buildings in the Dock-yard... 372 8°0
16. Annual repairs to the buildings in the

Dock and Building-yards, for 1850 ......| 3,711 0 0
17. Annual repairs to the buildings on But-

cherg’ Island.. .o coeveecerenonnnoncnnns 207 9 0
18. Removing the useless portion of wall

of the Indian Navy Storekeeper’s Yard.. 7513 8
19. Removing the cross wall inthe veran-

dah of the lower barracks on Butchers’

Island ceceecevceencrcsascavesccovncene 23 12
20. Deepening the tank aud woll on But-

chers’ Island.....voeeecreenveancncane- 30
21. Effecting certain repairs to the premises

of the dock-yard .....covcnevereracses 104 6 3
22. Effecting certain repairs to the buxldmgs

on Butchers’ Island «eveveecreeceecnn. 203 2 11
23. Removing the cadjan shed over the new :

. stenmer ¢ Zenobia.” ..eeercceccrercans 23 4 5
24. Repairing cadjan roof of Police Hulk

“Zenobia”... ciiienionnn. v eeseienges 65 0 0
25. Taking down and rebulldmg walls to

SlipsNos. 1,2,and 3eeveienienccnnnnns. 110 5 9
26. l’repmmg tlmber for a bridge in the

Sattara territories.. cveeecvevecnencsns 26 6 2
27, Preparing wood-work for new Jail at

Mahableshwur..ceceeeasnenreseaninsns 522 0 9

Emergent Works.
+ +28. Repairing the plaster of the Indian

Navy Storckeeper’s Office «..... ressentes 18 12 4
29. Repairing the plaster of the Steam-

BOUBB. s vt evvteerenosscsaocsacancansns 33 12 4
30. Repairing the plaster of the Coal Depét. 1715 9
31. Plank shutters for (6) six windo¥s for

the two wooden moveable offices on the

DEW ETOUNA .. .ovesen vsvovecsnsconens 34 0 O
32. Repairing the plaster of the Assistant

Storekeeper’s Office of the Indian Navy .. 88 9,.84
33. Pointing stone work for the uppoer, mid-

dle, and lower Docks ..oevece.ona. ceeen 97 11 9%
34. Fixing bolts to the windows of the

Steam Factory ceeecevvuerrvurrneananes 21 6 9
35. Removing the cadjan roof over the late,

Police Hulk  Zenobia”................ 1412 1
36. Panes of glass to the windows of the Su-

perintendent’s and Master Attendant’s offices. 4 60

Carried over, Rs.| 24,337 3 4 12,886 0 11
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Awount, Total.
, . e -
) s, a. p. Ns. e p.
Brought over, Rs:{ 24,837 8 4} 12,886 0 1
$7. Whiteswashing he bankshall occupicd] :
by the Master Attendant’s Pepartment .. .. G 91
88. Repaivirg and white+washing the School-
roow near thé Engine-house ........0.. 415 6}
89. Making new doors and windows forConl
PP eevvreerrenrocnaecaiannl T 8¢ 2 1,
40. Repairing the gates at the centre en« |
trance to the Dock-yard, and also leyel-| !
ing the voads at the entrance to the offices|. ]
ner Apollo gatoway ...oveeevecnosaans 10 13 .4
4). Whiteswashing the fndian Navy Stovesf . N
keoper's Ofice «.evoeviirenieniitiaann, 8¢ 2 5]
42. Alteving the cook+voom ,of ¢he banks . . -
hall oecupied by the lascars of the dfaster] . d
Attendant’s Departmont .......... O 8+ 1 ¥
43. Whiteswashing, colouring, and ceiling] |
the Commander iu Chief’s Office, and alsof
white-washing and vopairing the Conduc-
tor’s room in the Coal Depdt oo ccveenene. 157.12 0}
44. White-washing tho -offices on the now| ) i
CGTOUNG ¢vrvssrrorecsosnensrosenasee 10038 2
ems—e ] 24,630 9 4
e
Rupees....| 37,516°10 3
e ——

'(.Sig,aed‘) C. w. TREMENHEBRE, Captain,
Engineer to the Dock-yaid.
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No. 1836 of 1851].

Pupric Works. GENERAL DEPARTMENT.
To
THE SECRETARY TO THE MiLiTARY BoARD,

Bombay.
Str, d

I have the honor to forward the- Annual General Report of
the proceedings in the Public Works Department in Scinde,
during the official year 1850-51.

2. The Total Expenditure, from the 1st May 1850 to the
30th April 1861, in the Military, Civil, and Marine Depart-
ments, are as follows :—

Total Expenditure in the Military, Civil, and Marine Depart-
ments, of the several Executive Officers in Scinde.

. Amount of Superin-
Names of Divisions, Amountexpend- Superin- tending
ed in each. N
endence, | per-centage.
LOWER SCINDE. ’ Rs. a. p| Rs. a p| Rs. a. p.
MILITARY DEPARTMENT. |
Repeirs and alterations.. .| 9,449 1 5
Annual repairs. . ceee o 1,494 0 O
Barrack Department.... .. 4,068 12 7
New works..... .| 24,169 0 3
Total, Military Department..{ 30,180 14 3
CiviL DEPARTMENT,
Repairs and alterations. . .. 410 0 9
Aunual repairs. . . 56 0 0
Total, Civil Department.. 466 0 9 :
MARINE DEPARTMENT.
Repairs and alterations . . 67 9 1
Total, Military Depm-tmont 39,180 14 3
Total, Civil Department.... .. 466 0 9
Grand Total....| 89,714 8 1 16,752 4 10| 422 10 §2
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Amount of | Superin-
Names of Divisions. Argguirl:tf;];?:z d- Superin- tending
: tendence. | per-centage.
CENTRAL SCINDE. Rs. a. p| Rs a pj Rs. a. p.
MILITARY DEPARTMENT.
Repairs ceee vons 4,085 8 7
Annual repairs. . sees .. 900 0 &
New works .. .. 8,791 10 4
Total, Military Department..| 13,777 3 4
CiviL DEPARTMENT, .
Repairs cese . 195 0 2
Annual repairs.. cene o 1,372 16 9
New works . ceee . 71613 7
Total, Civil Department......| 2,283 13 6
Total, Military Department...| 13,777 3 4
Grand Total....| 16,061 0 10 | 11,187 10 10 69 10 @
UPPER SCINDE.
MILITARY DEPARTMENT.
Repairs.... o|-- 2,798 14 8
Aunual repairs.. . 1,200 9 4
New works ..., 14,041 3 8
Total, Military Department.. 18,040 11 3
C1viL DEPARTMENT.
Repairs cees 501 4 1
Annual Repairs. soes . 409 11 8
New works..... reee 868 15 11
Total, Civil Department.. 1,869 15 3
MARINE DEPARTMENT.
Repairs seee . 3612 0
Annual repairs. . veee . 14 7 6
New works..... . 17 1 2
Total, Marine Department.. .. 68 4 8
Total, Civil Department...... 1,869 15 8
Total, Military Department ..{ 18,040 11 3
Grand Total....| 19,978 15 2 | 9,474 6 2 47 6 9

Total of Expenditure. . ..

1,13,168 13 11
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1 regret thatas nene of the Executive Officers’ Returns were
accompanied by Statements of Weorks of speeial interest; and
as I-did net join this Division ill mere thaw six menths after
the official year had closed, T am anable to afford information
of any proceedings in the Department for publication.

I have the honor to be, &e.,
{Signed) H. B. TURNER, Major,
‘ Superintending Engincer, Scinde.
Kuwrrachee, $5th December 1851,

i
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Statement showing the Cost of Enginecring and General
Superintendence of each Officer under the Superintending
Engineer, Northern Provinces, from 1st May 1850 to 30¢k
April 1851.

E]_‘,xlt);?&s‘eld ? Rate per

Establish- | o, s

ment per Expex.u.h ure- [ cent.
Aunnum,

Rs. a. p.| Rs a. p|Rs. a.p.
Licutenant M. Kennedy, Executive] -
Engincer, Surat Division............111,805 10 © 18,581 1 063 8 2
Lieutcnant . R. Dickinson, Executive
Engineer, Ahmedabad Division...... 11,803 8 11;31,680 11 1037 8 o
Lientenants G. G. Brown, H. H. James,
and D. Nasmyth, Acting, and Execu-
tive Engineers, Deesa Division ...... 6,282
Captain B. R. Powell, Major of Brigade,

2 3/22,00012 6}28 8 8
in charge of Public Works, Rajkote ..| 420 0 0| 1,981 7 21
0

<w
[ ]

Licutenant G. Skipton, Line Adjutant,
in charge of Public Works, Bhooj ....[ 182

=

o 1,601 5 1fil 4

2|75,863 5 710 5 0

[<,]

Total......|80,583

2. Duwring the official year 1850-51 no works of general
or permanent professional interest have been executed, and
there do not appear to have been any facts recorded worthy
of publication.

3. From the outlay at Surat, have been expended Rupees
5,063-1-2 in constructing the Mucca Gate Bridge. From
that at Ahmedabad Rupees 8,280-11-0 have been expended
on ‘the local general improvements ; and Rupees 2,615-13-9
from the Goolaputtee Fund, on the Road at Veercumgaum.

4. Rupees 1,425-8-0 have been expended on the improve-
ment of the Aboo Road, by the Engineer Department at
Deesa.

I have the honor to be, &c.,
(Signed) W. B. GOODFELLOW, Lieut. Colonel,
Superintending Engineer, Northern Provinces.
Superintending Engincer’s Office, N. P.,
Surat, 13th April 1852.
0
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ROAD AND TANK DEPARTMENT.

Statement of Expenditure in the Construction and Repair of
Public Works in the Road and Tunk Department, from the
1st of May 1850 to the 30th April 1851,

Camp Singhur, 24tk May 1852.

Names of Works. Ajnount, Total.
Works connected with the Communication B3 a. p. Rs, a. p.
of the Country.

Aunual repairs to flying bridges, for 1849-50.. 80 0 0
Ditto to Narraingaum cross-roads,

for 1849-50.. .. 181 13 1
Ditto to wads, bridges, &c., for 1849-

50, in the Pouna Collectorate. 3112 0

Ditto to mail road for 1849-50,indo.| 6,621 13 8

Rolling mail road .o . . 35 0 0
Anvual repairs to bridges and drains on mml

road, for 1849-50... ..} 1,012 0 o
Ditto to roads, bridges, &e., in the
Nuggur Collectorate, for

1849-50 ... e 11 o
Constracting a new piece of road near Khun-

dallah . .. . .. . .. 366 4 10

Constmcting a channel to convey rain-water
into the tank near Revenue Commissioner’s
house. .. .. .. .. . 667 6 8

Widening the Akoordee road .. e .. 1,972 14 2

Annual repairs to roads, bridges, &e., in the

Nuaggur Collectornte, for
1850-51 .. 2,867 13 4
Ditto to roads, bridges, &c in tho
Poona Collectorabe, for|

1850-51 .. .1 20,771 14 7
Enlarging the store-house of the Kurradee 1
flying bridge.. . . . 7912 4
Improving Dapoor:e bridge nppronclnes . 972 110
Making new stone rollers. .. .o .| 1,G3111 @
Repairs to Neera bridge. . 2,670 12 2
Annual repairs to flying by u]ge for 1850-51 -.f L161 10 8
Widening the road from Kirkee to Dapoone. 2978 4 5
Repairs to Allundee bridge .. . 711409
Constructing a masonry drain on tho road
leading to  Poona br idge .. . 199 1 2
Constructing a road from the main lme to the
Poona travellers’ bungalow. . e . 153 8 11

Carried forward. .Rs.| 44,389 0 1
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LI
Nawmes of Works. Amount. Total.
Rs. a. p. Rs. a. p.
Brought forward..Rs. 44,380 0 1
Widening the road of the Khundallah tra-
vellers’ bungalow. .. 36 7 0
Constructing & masonry drmn of one wnter
way across the road of the Poona travel- T
lers® bungalow. . . . 58 8 0
Improving Murrah Ghaut l'oad .. 1,168 16 ©
Rendering passable the road leading from the
European DBarracks near Ghmpurree to
Poona.. .. .. .. 177 4 11
Rendering  passable the swnmp on the rond
from Poona to the Kurradee ford, which
passes through the village of Ghoxpunee . 323 7 6
Minor works .. 541 13 0
Constructing a new road betwuen Patus and
Indapore .. 1,192 0 6
Constructing 8 new rond betwcen Patus and
Poona.. .o . .. 44,028 2 6
Annual repairs to the lﬁnin road between
Patus and Indapore, for 1850-51. .| 8,410 0 7
Ditto ditto ditto.. .. . 742 211
Ditto ditto between Patus and Poona
for 1850-561 .. .. .. .. .. 787 12 5
Ditto ditto ditto...... 2013 9
Constrncting bullock-track at Deweh Ghaut., 270 14 8
Widening and venderving safe the approaches
to tho Wanowree hridge. ces s 624 6 1
Forming ramps of earth, &ec.in the interim
. that drains and bridges are being built o .
the Patus and Poona line of rond. veue 197 0 0
Minor works .. . 79 5 9
Constracting a new road bet\veen Indapme
and Hingungaum .. .o 4,382 11 10

Repairs to masonry, wooden, and ﬂyuw
bridges on the Nagpore dawk line.. .
Repmls to branch roads leading to the hrldn'm

and flying bridges on both sides of the nul-
lahs and rivers an the Nagpore dawk line..
Cutting the jungle growing on ‘parts of the
road, and removing lavge stones on the N, ag-
pore d.nvk live.. ..
Parchasing four pairs of canoes at Bomhay,
completed with railings, &e. ..
Muaintenance of ferrymen and haulers nlon-r
the dawk line of vond between Ahmednuggm
and the Wurda river, during the monsoon..
Clearing a fair-weather road between the Goda-~

very and Wurda rivers .
Building masonry, \vooden , and ﬂym« bndges,
Co s .. . . .

Carried forward..Rs.

2,600 1 0
1,340 10 0
307 18 1
749 0 0.
3,440 5 7
8014 15 8
1,693 4 6

1,20,595 0 8




Names of Works.

Awmount.

Totnl.

Brought forward. : Rs.

Repairs to three ghauts on the Nagpore dawk
line .. « ..

Annual repairs to the new]y bmlt stable for
horses at Sew nver, on the Nagpore dawk
line. .

Annual repairs to chuppers for stables for
horses, and hats for ferrymen and haulers,
on the Nagpore dawk line .... con-

Annaal repairs to the store-houses.. cons

Building masonry, wooden, and flying bridges,
on the Nagpore dawk line, for 1851-52.....

Completion of the Thull Ghaut new road....

Improvements on - ditto ditto  ....
Annual repairs to ditto for 1850-51..
Ditto to main road from the Thull
Ghaut to Chandore Ghaut, in the Nassick
Sub-Collectorate .... cene AN
Making stone rollers .... cewe
Annual repairs to cross-roads, for 1850-51 ..
Petty repairs to ditto s veen
Repairs to Annundwelle road ..%. cees

Improvements on the Agra line of road be-
tween the Thull Ghaut and Chandore, 1st
Sanction ...
Ditto ditto ditto, 2nd Sanction..

Building a bridge over the Pharashery river,
at Pimpuigaum

Building two bridges over the nullahs, one
between the Kadoo river and Pimpulgaum,
and the other near Kokungaum, on the main
road between Nassick and Chandore ....

Building two bridges of 8 feet and 10 feet
span over the nullahs Nos. 20 aud 21, on the
main road botween the Thull Ghaut and
Egutpoorah ..

Building a bridge over the Undwell river ..

Annual vepairs to hridges and drains on the
main road, for 1850-51 e .. ..

Petty repairs to ditto .. ..

Annual repairs to bridges and drams on the
cross-roads in the Nassick Sub-Collectorate.

Making a new flying bridge over the Godavery
river at Nassick ce . .o

Constracting a ford with approaches, near t]le
site of flying bridge at Nassick ..

Improving the flying bridge at Kadoo river
between Nassick and Chandore .. .

Anmnal repairs to ferry boats and ﬂymg
bridges, for 1850-51.. .. . ..

Carried forward..Rs.

Rs. a. p.
1,20,595 0 8

288 12 &
46 9 0
203 2 G
163 9 8

3,054 8 0.

399 3 0

2,863 5 &
403 14 2

13,138 13 8
217 3 8

1,751 38 4
149 14 10
164 1 1

4,172 8 1
146 1 7

1,212 8 8
76213 9

4,060 12 4

14,666 9 0
121 6 5
118 15 0
68 2 8

6,376 11 5
818 311
586 7 3
178 13 4

1,80,434 5 10

s, a. p.
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Names of Works. Amount, Total.
Rs. a. p. Rs. a. p.
Brought forward..Rs.|1,80,434 5 10
Petty repairs and petty chnrgés to ferry-boats
and flying bridges, for 1850-51 .. .. 43 4 O
Muking a bullock-track leading from the
v1llage of Kussarah to tho tank at thal
"place .. . . 198 4 8
Making a new lme of road between Kussarah N
and Khurdes.. .o .. . 60,900 9 10

Annual repairs to the niain road from thc
Colsette ferry to Thull Ghaut . I
Making new stone rollers . .
Repairing and widening the road loudlng to
tho Kussarah travellers’ bungalow. ..
Building two new boats for the use of the
Colsette ferry.. .. .. .
Constructing temporary brld"es over the nvel's
at Mokhownab, Oomerwallee, Dhamnee,
Chirpole, Phursoora, Castna, Dohola, and
Pudgaly, between the foot of the Thull
Ghaut and the Colsette ferry .
Constructing flying bridges, and mnl\ln"
canvas bags, for bridges over the rivers it
Dhamnee, Shahpoor, Surmul, and Koom-
bharee, between the foot of Thull Ghaut
and Colsette ferry .. .
Pay to haulers employed for the purpose of]
possing the dawk bags over the rivers at
hoombhzu'ee, Sarmul, and Shahpoor, dur-

ing the monsoon of 1850~ol ..
Anuunl repairs to voads in the cantonment of
Bhewndy, for 1850-51 . .

Constructing a bridge over a nullnh which
divides the town of Bhewudy from Nizam-
pore .. .. . . .

Clearing the road batween Battana and
Kamrollee, for the 4th Troop H. A., as also
that between Cullian and Bhewndy .. ..

Completing the Bhandoop road e

Constructing a new road leading to the hill of
Senhora de Monte, at Bandom .e

Annual repairs to roadsin Salsette, for 1849- 50.

Repairing certain works on the Sankey aud
Ghorcbunder road ..

Repairing the foundation of the Dlnysm- bud«e

Making six stone rollers ..

Constructing a platform for tho two now bouts
of the Colsette ferry..

Aunnumal repairs to roads in Salsette, for
1850-51. . . . e . e

11,579 12 2
94 4 8
57 1 G
327 8 0
116 6 7
629 14 0
5612 2
45 411

2,460 1 2
141 11 1

1,660 2 7

2,715 10 4

3,038 4 0
13113 9
432 12 11
498 0 0
372 9 8

18,305 1 1

Carried forward. . Re.2,84,428 10 11




Names of Works. Amount. Total.
Rs. a. p. Rs. a. p.
Brought forward..Rs.|2,84,428 10 11
Repairing the four miles of made road from
the Tanna. Bunder, in the direction of]
Panwell .. .. .o . .. 2,086 0 2
Jmproving the Dhysur, Goregaum, and
Sankey bridges, and their respective)
approaches on the Ghorebunder road .. €04 6 6
Repairing the horse-boat at the ferry between i
Gliorebunder and Bassein .. e . 586 0 6
Repairing the horse-boat at Colsette .. .. 49 0 0
Providing a raft for the Colsette ferry.. .. 600 0 O
Constructing a hoise-boat for the ferry be- ’ .
tween Ghorebunder and Bassein .. .. 250 0 0
Repairing the ferry-boats at Qomergaum and
Danoo. . .. .. e 213 0 O
Annuaul repairs to the mml road from Khapoo-
lee to Panwell, for 1849-50f 1,283 11 1 .
Ditto to the mail road from Nagotna .
to Mahableshwar, + for ‘
1849-50 .. .. 747 13 4
Ditto to the cross-roads in the Nor-
thern Kounkan, for 1349-50. 31710 o
Ditto to the cross-roads in the]
Southern  Konkan, for|
1849-50 .. .. 2412 0
Ditto to the mail road from Khapoo-
lee to Panwell, for 1850-51.| 7,414 1 5
Ditto to the main road from Nagotna
to Mahableshwar, ~ for
1850-51 .. .. .. 501912 0
Ditto. to the cross-roads in the
Northern  Konkan,  for
1850-510 .. .. ..| 2,764 2 1
Ditto to the cross-roads in the
Southern  Koukan, for
1850-51 .. - 041 14 4
Ditto to bridges and drains on the
mail road,for 1850-51 .. 028 12 10
Making four stone rollers .. . . 380 0 0
Petty repairs, and petty charges.. .. . 188 12 1
Total roads, bridges, &e. . 3,090,559 7 38
Tanks, Bunds, and Wells,
Repairs to a well at Loonee .. .e . 2 92 0
Ditto to Joonnur aqueduct. . .. 8815 0O
Clearing out the tank in the Civil Lines ut
Poona . .. . .. ve .. 9113 1.
Carried forward. . Rs. 182 14 1 [3,09,559 7 3
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Nuines of Works. Amount, Total.
Rs. a. p. Rs. a. p.
Brought forward..Rs. 182 14 1 3,090,659 7 3
Aqueducts for garden irrigation between
Patus and Indapore .. . . 36 0 ¢
Aqueducts for garden irrigation bet\veen
Patus and Poona .. 184 7 7
Sinking a well near the toll house on the
Thull Ghant new road .. 1,083 1-6
Sinking a shaft below the small bndge on the
lower portion of the Thall Ghaut new road. 95 1 4
Repairs to Musrool bund, Nassick Sub-Col-
lectorate .. ve . e e 1710 1
Ditto to Chinchol do. [ [ T 915 8
Ditto to Satpoor do, do...... .. 33 12 11
Ditto to Kusrool do. [ [ TORPI 323 10 8
Constructing a dam across the Kurtoondah
river .. 3,114 11 &
Cut stone pavement to the old well at Kus-
sarah .. . . . 353 3 0
Constructing a well at Kussarah near the
tank .. . 1,033 13 11
Construcling a well at Kussm‘ah near the
bridge. . oo .. .. 348 7 1
Construcung a well at Kussarah .e .. 391 15 11
- Lioproving the tank at Khurdee.. .. 225 710
Facing on the inner side of the bund of the
Kussarah tank.. .. . 1564 14 1
Ewergent repairs, deepemng two \vells al
Mokhownah .. 159 18 3
Painting inner side of the bund of the Kus-
sarah tank .. 99 8 0
Clearing out mud flom the two wells at
Pudgah.. .. .. 811 9
Clearing out and eﬂ‘ectmg certain. lmprove-
ments to the tanks at Colsette .. . 248 11 7
Improving Wuddala tank at Panwell. 1,720 3 7
Constructing a well at Chowke pendall ... 206 1 10
Petty ropairs .. . oo s .- 70 8 2
Total tanks, bunds, and wells. . 10,062 7 3
- ¥
Buildings.
Constructing a new travellers’ bunga]ow at
Wurgsum, on Bombay mail road . 2,667 0 O
Annual repairs to travellers’ bungalow, for .
1849-50 . . 118 00
Repairs to Poolshair Palace - 101 8 9
Annual repairs to Kbair Mamlutdars Kut-
cherry, for 1850-51 . .. .. e 54 0 0
Carried forward..Rs| 2,940 8 9 [3,19611 14 6
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Names of Works. Amount. Total.
Rs. «. p. s, a. p.
Brought forward..Rs,| 2,040 8 9 |3,19,611 14 &
Draining Revenuo Commissioner’s office com- !

pound. . .o .o . 584 8 2
Stoue gutters under caves of atngmg peuda]ls. . 358 13 0
Tiling the new roof of the Collector’s bun-

galow and its out-houses at Ootoor ..l 1,034 3 3
Constructing a cook-room to the Kopergamn

travellers’ bllngalow, in the Nuggur Col-

lectorate . . . .. .. 180 156 &
Kurkallah Kutcherry . .o 919 12 6
Repairing the roof of the Wye tmvellers bun~

galow .. .. . .. 552 10 4.
Annual repairs to travellers buugalow, for

1850-51 . . 954 9 9O

Ditto to staging pendails, for 1830 51 222 7 11
Ditto to travellors’” bungalow in the
Nuggur Collectomte, for

184-50 . .. .. 22 0 0

Ditto ditto ditto for 1850-51.. 211 10 4

Petty repairs .. 1,317 15 0
Constructing five tnwellera’ bunf'ulows be—

tween Poona and Indapore. . .o 5212 2 8
Constructing a travellers’ bungalow at Patus.. 100 7 11

Ditto ditto at Jeejoorie. . 837 15 9
Repairing the chowkce at the top of the

Deweh Ghaut.. .o 15 0 0
Annual repairs to the travellers’ bun"alow nt

Indapore .. . . .. 120 13 8
Furniture for six travcllers’ bungalows be-

tween Poona and Indapore .. .. 417 1 3
Annual repairs to travellers’ bungalows and

dhurrumsallas.. .. . .. .. 207 14 1
Petty repairs to ditto ditto’ .. 100 1 0
Repairs to furniture .. .. . 10 9 3
Annual repairs to military bmldmgs . . 12512 1
Annual and special repairs to ditto.. . 832 8 7
Petty repairs to Nassick jail .. .. 28156 7

Ditto  to Moonsifi’s court house at le-
pulgaum.. .. 16 0 7
Extra work done in the jail compound at]

Nassick .. .. .. 48 14 11
Aunual repairs to mxhtary bmldmgs . . 6 9 8
Petty repairs to ditto .e 43 2 0
Building a toll-house on the Thull Ghaut new

road .. . 4,961 4 1
Annual vepairs to travellors’ bungalow and

dhurrumsalla, for 1850-51. 159 156 7
Ditto to store-room at Bhewndy,
for 1850-61 . .. . 35 4 2
Carried forward..Rst 22,921 11 2 |3,19,611 14 6
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Names of Works.

Amount.

Total.

Brounght forward. . Rs.

Providing & new tie-beam for one of the)
trusses of the travellers’ bunga-

low at Padgah .. . .

Ditto ditto  ditto  at Kussarah..

Roplacing bamboo battens, tiles, &c. of the
dlhurramsalla at Kussarah .. .

Annual repairs to the hospital of the Nntw
Veteran Battalion at Bhewndy, for 1850-51.

Providing new bolts, fastening hooks, screws,
&e. to the travellers’ bungalows at Bassein,
Datewra, Seergaum, Chinclmec, Dhanoo,
and Oomergaum .. . .

Providing new bolts, fastemng paues of glass,|
&e. to the travellers’ bungalows at Kalhair,
Pudgah, and Shahpoor . . .

Providing new bolts, fastenings, rattaning
chairs, &e. attr avellers’ bungalows at Khar-
dee and Kussarah ..

A new chair supplied to the Khm'(lee
bungalow ..

Nips and ridge set.in chunam, of the hospltnl
of the Native Veteran Battalion at Bhewndy.

Providing oil, towels, &c. to the travellers’
buugalows .

Providing iron bolts, shdes, fnatonings, &e. to
the doors and wmeWs, setting in chunam
ridge of the hospital of the Native Veteran
Battalion at Bhewndy.. ..

Re-constructing the quarter guard of the
Notive Veteran Buttalion .. .

Adding defaulters’ room to the above WOlk .

Erccting a new quarter guard and defaulters’
room a.t Tanna . . .

Annual repairs to the mlhtm'y bulldmns, for,
1850-51 .. .

Providing additional accommodatlon for the
head quarters wing of the lst Grenadior
Regiment, at Tanna .. .. .. .

Renewmg the verandah ceilings of the Col-
lector’s oflicial residence at Tanna .. -

Annual repairs to the buildings in the Eccle-

siastical Dopartment at Tanna,
for 1850-51 ..
Ditto ditto in the Customs Depal t-
ment at Tanna, for 1850-51 .. .

Putting up bonrded weather-frames to the
doors and windows of the Church at Tanana..

Putting up boarded weather-frames in the
General Department, at Tanna .. o

TT

Rs. a. p.
22,021 11 2

207 10
231 11
67 4.
19 1
4 5 7
30 11 10
131511
416
17 6
24 0
3411 9
406 0 O
203 7 8

d
~3
o
=]

t

»
-2
—
bt
(41
- O W

205
97 4

w0 e

Rs. a. p.
3,190,611 14 6

Carried forward. . Rs.
10

30,804 12

=]

3,10,611 14 6
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Names of Works. Amount. Total.
Rs. a. p. Rs. a. p-
Brought forward..Rs.| 30,804 12 1 [3,19,611 14 6
Putting up boarded weather-frames to the
premises oezupied by the Collector of Tanna,
for 1850-51 .. .o 41 7 4
Re-roofing the Custom House at Tanna 2,788 8 4
Annual repairs to the travellers’ bungalows in
the districts of Bassein, Mahim, and Sun-
geon, for 1850-51 .. . e 127 11 4
Potty repairs, for 1830-51 .. 2,060 9 5
Erccting pendalls for certain of the pohce
parties stationed in Salsette. . .o G0 0 O
Constructing a privy with a covered passage
to the military hospital at Tanna .. 322 0 0
Annual repairs to the travellers’ bungalows in
Northern Konkan, for 1849-50. 6 90
Ditto ditto in Southern Konkan,
for 1850-51 .. 370
Ditto ditto in Northern Konkan,
for 1850-51 . 369 4 4
Repairs to Government bungalow and out—
houses at Qorun .. 608 9 8
Constructing cook-rooms and plntforms at
Chowke, and Panwell pendall . 850 0 0
Extra work performed to the staging pendalls
at Panwell and Chowke 132 12 4
Constructing a new travellers’ bunrralow and
out-houses at Nagotna . . 671 10 2
Ditto ditto ditto at Mhar .. 702 15 4
Constructing a new line for the sepoys of .
Native Veteran Battalion, at Penn.. 80 0 O
Adding bath-rooms and necessaries to the
Panwell travellers’ bungalow 561 7 &
Erectmg arm-racks and shelves to the stao-
ing pendalls at Panwell and Chowke . 323 3 7
Petty repairs, &e. .. .o . .. 220 2 2

Total buildings.. ..

42,281 5 10

Grand Total, Company’s Rupces Three Lacs, Sixty-one

thousand, Eight hundred and Ninety-threo, annas Four,

and Dios FOur ceevecervoreracscnscnnes

v s tesss e

S

3,01,803 4 4

W. D. GRAHAM, Brevet Captain,
Superintendent of Roads and Tanks,
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List of Lstimates prepared by the Officers of the Road and
Tank Department, und submitled for sanction between the
1st May 1850 and the 30th April 1851.

Camp Singhur, 24tk May 1852.

Names. Amount.
Rs. a. p.
‘Superintendent.
Estimate of the proposed alterations to the Bombay mail
road between Khundallah and Wulwund.. v .. 65,382 0 0O
Captain Cowper.
Estimate for widening the Akoordee road from 20 to 25 feet,
and constructing protection-mounds to the
embanked approaches of the differont bridges
along the line .. . .o 8,038 0 0
Ditto for I)mldm« bath-rooms, necessaries, and servtmts’
‘room to Poona travellers’ bungalow .. . 928 0 O
Ditto for deepening the quarry near Collector’s Oﬂ‘ice .
at Poona.. .. 1,716 0 0
Ditto for clearing out the aqueduct wlnch conveyb
) water from the Katruz tank .. 3,364 0 O
Ditto for constructing two single, and two doul)le drums,
on the Singhur and Murrah Ghaut road.. .. 650 0 O
Ditto ditto four single drains of 25 feet span,
on the Nimbadora Ghaut .o .. . 2,650 0 0
Mr. Armitstead.
Estimato for constructing a new line of road from Poona,
vid¢ the Deweh Ghaut, to Joejoorie, with a
branch to Sassoor .. . .| 1,57,440 0 O
Ditto for erecting standards at the Kur ra rivor. . . 223 0 O
Ditto for constructing a new line of road between Jam-
setjee bund and Waghoolee .. . 35,300 0 O
Ditto for constructing a branch road between 3 mnscgee
bund and the Cantonment of Poona .. 4,785 0 0
Ditto ditto ditto and Ohmpurlee 5,100 0 0
Ditto ditto Military  ditto and Kirkee.. .. 6,653 0 0
Ditto ditto ditto and Waghoolee, to
Jjoin Bombay road .. .. 5,000 0 0
Ditto for building cross-drains over ﬁvo dips betwcen
St. Mary’s Church at Poona, and the Wa-
nowree bridge .. 1,982 0 o0
Ditto for widening the apploaches to tho Wanowrcc
bridge, and adding stone railing.. .. .. 522 0 O
ettty
Carried forward, Rs.| 3,00,083 0 0
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Names.

Amount.

Brought forward, Rs.

Estimate for providing furniture, visitors’ books, and peons’
belts, for six travellers’ bungulows on the
Sholapore road . .. ..
Ditto for constructing a bnd"e over n. rivulet nem
* Daluj, on tho Patus and Indapore road.. ..

Captain R. Dennis.

Estimate for new works, for the purpose of building ma-
sonvy, wooden, und flying bridges, on the

Nagpove dawk line
Ditto for clearing a fair-weatlier road botween the Goda-
very and the Wurda uvers, on the Nuﬂpou

dawk live .
Ditto ~for new masonry, woodon, and ﬁymg brid"cs on
the Nagpore dawk line. . .. ..

Licutenant Chapman.

Estimate for making rollers for the road repairs . ..
Ditto for two bridges at nullahs Nos. 20 and 21, on tlu
main road between Nassick and 'l‘hull Ghaut..
Ditto for sinking a well near the toll house on tin
Thull’'Ghaut new road .. .. .. ..
Ditto for erecting a Post Office at Nassick .o ..
Ditto for constructing a ford with approaches near ths
site of new flying bridge at Nassick .. .
Ditto for building a bridge over the Undwell river
Ditto for carrying out certain improvements betwee:
the Undwell river and Manickhamb, on the
great Agra road. . .
Ditto for building a travellers’ bnngalow at Egutpoox nll
‘Ditto  for connectmg the old road on either side of th
Undwell viver ..
Rough estimate for completing the pm-tmn of tho Agw
road between the Thull Ghaut aud Nassick..

Lieutenant Scott.

Supplementary estimate for completinrr the dam across thc
Kurtoonda viver .
Estimate for the 3rd dnmon of' the mnd bu\\een Kuasmnh
and Khardee ..
Ditto for fimproving the portion of the ol(l road Dbetween
Kussarah and Khardee, denomionated the por-
tion of tlie 2nd and 3rd divisions .o ..

. Carried forward, Rs,

Rs. a. p.
3,00,683 0 O

580 0 0
25,057

=}
[~}

800 0 0
4,087 0 0
1,106 0 0
1,007 0 0
2,387 0 0
16,445 0 ©
25956 0 0
5,320 0 0

903 0 0

3,00,112 0 0
2,640 0 0

1,73,765 0 0

8,264 0 0

9,00,766 0 ©
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Names. Amount,

Rs. a. p.

Brought forward, Rs.| 9,00,766 0 0

Estimate for repairing the portion of the road from termi-
nation of 3rd division between Kussarah and Khurdeo .. 2278 0 O
Lieutenant Trevor. .

Rough estimate for improving the portion of the Agra
road from Shahpore to Colsette forry .. e .| 2,04,033 0 O

Mr. Scott.

Estimate for increasing the water-ways of the Sankoy, Gore-
gaum, and Dhysur bridges . 2,826 0 0

Ditto for repairing the horse-boat between Ghorebunden
and Bassein, .. .. . 650 0 O

Ditto for building lines for the seveml parties of Po]xcc
employed in the Island of Salsette .. .e 1,520 0 O
Ditto for building a raft for the Colsette ferry .. - .. 1,300 ¢ O

Ditto for building u horse-boat for the ferry between
Ghorebunder and Bassein. . .. 1,490-0 0

Ditto for thoroughly repairing the slmce~gntes at
Abgassee . .. . 111 0 0
Ditto for repairing horse-boat at Co]sette ferl-y. . . 583 0 O

Ditto for building privy with a covered passage tothc
Military Hospital at Tanna .. 938 0 O

Ditto for repairing the Cooley bridge at Maloondee, in
the Mahal of Bussein .. 1622 0 0

Supplementary estimate for repairmg the forry-boat at
Dhanoo. .o .. . 126 0 O
Ditto ditto : ditto at Oomergaum.. 145 0 O

Ditto ditto  of taking up and relaying the
pavement of the ramp at Colsette  +. 2348 0 O

Ditto ditto  of building & necessary for th(
Custom House at Tanna .. 278 0 O

Estimate for taking up, and relaying the pavement of tlu
ramp of the Colsette bunder at Tauna. . . 1,621 0 O
Ditto for rcpairing the raft at Colsette ferry .. .. G3¢ 0 O

Licutenant Fulfer.

Estimate for constracting new lines for the Scpoys, of th
Native Veteran Battalion on troasure gaavd

Ponn .. . 370 0 0
Ditto for building « tmvcllors’ bungalow and ont-

houses at Mhbar.. .. - . 4,498 0 0
Ditto ditto ditto  at Nugotna.. 4303 0 0

—— e,

Carried forward, Rs.| 11,32,530 0 0




80

Names, Amount.
Rs. a. p.
Brought forward, Rs.[ 11,32,539 0 0
Estimate for raising the cxtra plinth to out-houses at
at Nagotna e 343 0 O
Supplementary estimate for the conshuctlon of bath-room~
and vecessaries to the travellers’ bungulo“
at Panwell .. . 91 0 0
Estimate for constructing a new bunder at Nnﬂotnn . 6,266 0 0
Ditto ditto a branch road leadmg from the|
main road to the new travellers’ bungalow
at Nagotna . . .. 1,232 0 0
Ditto for repairing the out- houses of the travollels '
bungalow at lnd'lpore, on the Mahableshwar|
road .. 400 0 O
Ditto for constructing a ramp at the end of the Panwell :
buunder 807 0 0
Ditto for repairing the out-houses of the travellers’
bungalows at Panwell and Chowke .. .. 478 0 O
Ditto for constructmg a dam with sluices over the creek
near the village of Wansee .. 7,759 0 O
Ditto for patting up “the ceilings to the tlnve]lers -
bungalows at Panwell and Chowke .. 226 0 0
Ditto for annual repairs to roads and bridges for the
year 1851-52 .. . 1,36,280 0 O

Ditto for annual repairs to tmvelle\‘s bungalows,
Dhurrumsallas, and buildings in the General,
Military, Judiejal, Territorinl, and Ecclesi-

astical Departments, for the year 1851-62. ..

Grand Total, Company’s Rupees....

6,642 0 0

12,93,1583 0° 0

W. D. GRAHAM, Brevet Captain,
Superintendent of Roads and Tanks.
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ABSTRACT STATEMENT or rae EXPENDITURL
IN THE

GARRISON ENGINEER AND CIVIL ARCHITECT’S
DEPARTMENT,

For tHE YEAR 185152,

Bombay, 1st May 1852.

Names of Works. ] Fotal.
Rs. a. p.
GENERAL DEPARTMENT.
Annusl repairs to the buildings in the Ge- .
neval Departinent, for 1851-52 .. . Rs, 10,771 9 1
Petty repairs to the buildings in the Geueral
Departinent .. .. . .. 6,660 10 2
' e ———[ 17,488 38 3
Other works .. . . e ee o +e| 20,180 1 S
Including—
Alterations required to adapt the present
quarters of the Medical Oificor in charge
of the Lunatic Asylum at Coluba for the .
reception of Junatics . . . 4,888 14 4
Reservoirs on the Esplanade . - 2401 0 O
Deepening the Phanses tank on the Esplu-
nado . 1,068 0 ©
Alterations to the Jmnect.]ee JeJeebhoy Ho&-
pital.. . . . e 2645 9 6
Drainivg the Cmes ut Flephanta ‘e 803 0 O
Making improvements and alterations to the
Luuatic Asylum at Colaba . . 3,500 0 OI
New buildings .. .. ve ee o] 15,460 5 @
Including—
Construction of new wells on the Esplanade,
at the expense of Ramlall ’I‘hauooxsoy-
dass, Lisq. .. .. . . 13,686 56 9
JUDICIAL DEPARTMENT.
Annual repairs to the buildings in the Judl- -
eial Dopartment, for 1851-52 .. . Rs. 1,065 8 0O

Carried forward, Rupees 1,065 8 0, 53,098 1u &



Names of Works.

Total.

Brought forward, Rup2es 1,060 8 0

Petty repairs to the baildings in the Judicial

Department .. .. .o .. 1,98 8 0
Other works .. . e o ee s
New buildiugs . - o ee e

TERRITORIAL DEPARTMENT.

Annnal repairs to the buildings jn the Terri~

torial Department, for 1851-62 .. -« Rs. 1,327 0 O
Petty vepairs to the buildings in the Terri-

torial Departinent .. .. . . 250 4 3

Other works. .. ve .e .o .o ..

ECCLESIASTICAL DEPARTMENT.

Annual repairs to the buildinas in the Eccle-
sinstical Departinent, for 1851-52. .. Rs. 286 0 0
Petty repairs to the buildings in the Eccle-

siastical Department .. .. .. 578 5 0
Other works .. . .. .. . ..
New buildings e .. e ee e

MARINE DEPARTMENT.

Annual repairs to the buildings in the Ma-

rino Depuartment, for 1851-52 .. .. Rs. 1946 0 O
Petty repaivs to the butldings in the Marina

Department.. .o .. .. .. 1,465 1 8

Other works .. . . o aa

MILITARY DEPARTMENT.

Annual repairs to the pablic bnildings oceu-

pied by Troops, &e. in the Castle, Fort

George Garrison, on the Bsplanade, on

Cclnba, and ut Ontposts .. . . Rs. 25,110 6 0
Petty repairs to the pubhc blllll]ln"'s occu-

pied hy Troops, &e. in the C(Nlc, Fort

Rs. a. p.
563,023 10 &

2664 0 O
2,478 0 9
1,468 0 0
1,577 4 3
402 0 0
864 5 0
979 0 0
352 0 0
3411 1 8
289 0 0

Carried forward, Rupees 25,110 6 0O

67,513 6 1



5

" . Nawmes of Works. Totuh
. Rs. «. p.
'lirong-hb forward, Rupees 25,410 6 0| 6%,513 6 3
George Gawison, on the Esplanade, on o
‘€olubn, and at Queposts .. . o 10,029 5 ¢
. et ch odilane } 35,1'89 11 4
@thor wourks. . e e e ee o) 82258 8 4
3Hseellnngous works o eeel] 12,533 15 @
Including— . .
Levelliug tho Esplauade, supplying water to
the dhobees, annunlrepairs tothe Dirobee-
wadn, &e., covering the rubbish with- sand
near the €oluba ecausoway, and’ exponses
in collecting the fees, &e. .. .. .. 7_,550 12 6
TPotal expenditure, rupeces one lue, nineiy-sevon thonsana,} 5'9'7’ 45 O 1

four hundred and forty-five, aunas nineg, and-pie one.. ..
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MARINE DEPARTMENT.

Statement showing the Actual Expenditure upon Works carried
on under the Engineer to the Doclkyard, during the
Official Year from lst May 1851 to 30th April 1852.

Bombay, Dockyard Engineer’s Office, 1st May 1852

Names of Works. Tutal.
Rs. a. p.
New works.. e ee es .. 87570 9 b

Including—
Construction of a portion of the work conuected

with the proposed Basin and Breakwater .. 22,045 4 ¢
Repairs to the fortifications and buildings e .o ee oo} 6997 5 2
Emergent works executed e . s T 421 11 4

Total..Rupees 64,939 9 11

.

Comparative Statement of Expenditure and- Establishment in
the Marine Department under the Engineer to the Doch-
yard, from 1st May 1851 to 30tk April 1852.

Bombay, Dochyard Engineer’s Office, 30th October 1852,

Staff salary s . Rs. 7,200 0 O

Regimental allowances, less net f)ny . .e . .e 8,523 8 0
Permanent establishment . . . e .o 2,849 14 11
i Ay e St
. 13,5678 6 11
Other expenditure . e . .o .o e 64,989 9 11
Gross expenditure .. .o . . e o 78,553 0 10
Per-contage of staffsalary and establishment, less net pay, on
gross expenditure .. .o .e . . .. 17,278 0 0O

C. W. TREMENHEERE,
Lnginecr to the Dockyard.



No. 8! or 1853.
MiritarRY DEPARTMENT.

To the SecrETARY TO THE MIiLITARY BoOARD,
Bombay.
Commanding Engineer’s Office, Aden, 12th February 1853.
S,

* I have the honor to send tracings of the drawbridges over
the ditch of the Isthmus line of works, as requested by the
Military Board, for publication in the Bombay Engineers’
Report for the year 1851-1852, should there be no objection
thereto.

2. The drawbridge was designed by Colonel Waddington,
"C. B. It was found, however, necessary to make the escarp
from the bridge to the top of the parapet perpendicular,
instead of with a hatter of 1 in 8, as originally designed, and
as in the rest of the escarp. An iron axle turning in brass
plummer blocks has also been added ; the wooden gudgeons
first made having too much friction to turn in the stone beds
cut for them.

3. The escarp was made perpendicular, because it was
found, in raising the bridge, that after passing the centre it
fell against the wall with a shock that was felt sensibly by a
person standing on the banquette ; and because great difficul-
ty, amounting alnost to an impossibility, was experienced in
pushing the bridge back over its centre, when it was required
to be lowered.

4, The bridge under Jibbel Hudeed, which was originally
fitted with an iron axle, now that the wall is perpendicular,
cau be raised and lowered with facility : the weight of the two
counterpoise rollers is 2,800 Ibs, ; the gudgeons of the iron
axle are 3 inches in diameter.

5. The level of the bridge being 9 fect above that of
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the gronnd at the Isthmius, the long passage leading to it,
shown in the plan as within the mass of rampart, was neces-
sary, that the road to it should be of a moderate slope.

6. The section also shows the section of the ditch as made
throughout the Isthmus line of works, with the invert arch
and beton foundation. The level of the water “under the
Isthinus is also the level of the lLottom of the ditch ; the
invert and beton are always under water, and the sand form-
ing the Isthmus being in some places very soft and fine, it
was found necessary, therefore, in carrying out the work, to
retain the sides of the excavation with piles and planks, as in
Sketch 1, in which a « ave the piles ; 4 & b the planks between
them, fitting into grooves in the piles; A B the surface of the
water or level of bottom of ditch; C D the bottom of the ex-
cavation: the piling was only used at the sides, the beton and
invert being made in bays, separated by a masonry wall built
ou the beton, across the line of the ditch. The method adopt-
ed (Sketch 2) to bale out the water was with baskets lined
with leather, to which four strings were attached, when. two
men, one on each side of a trench running out from the side
of the excavation, and cut on purpose, lifted the water into a
wooden trough, from which it was conveyed away in a chan-
nel, and allowed to sink in the sand : three pairs of men, with
practice, could stand side by side, and bale with baskets, deli-
vering the water into the same troughs. 1 have shown ina
sketch on the annexed sheet the trough and trench, being
supposed in section. This method of baling was found more
economical than any other, and very successful and expedi-
tious : as many men as were necessary could be employed at
the same time ; and when the excavation was too deep for
one lift, which it was under the bills, the water was lifted
twice, by another set of men working above, and at a little
distance from the other. .

7. The pile-driving machines are two in number, on four
wheels, running on sleepers with edge rails fixed along them.
The sleepers, four in number for each engine, were laid on
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A

either side of the proposed line of piling, so that the machine
could readily advance along it (the sleepers passed over being
carried to the front) ; the machine had trunks, into which the
pile to be driven was put, under the monkey, which last
worked in the trunk, and was moved by a rope over a pulley,
the use of the trunk being as a guide for the monkey (a piece
of iron ship’s ballast); and to prevent the pile twisting. The
whole apparatus answered very well. :

8. The invert arch, in experiments now in progress, has
proved a most formidable auxiliary for the defence of the
ditch—cannister fired along it, with low charges, and at a’
low elevation, from an 8-inch short 50 cwt. gun, recochetting
along the ditch in every direction. IHad there been no ﬂlvel't,
nine-tenths of the shot would have been buried in the sandy
bottom of the ditch, and, therefore, without the invert, it
would have been difficult to have effectually flanked the ditch ;
as large charges sufficient to carry the cannister to the sali-
ents without grazing cannot be used without great injury to
thes masonry, and much elevation cannot be given, as the
cannister shot would spread over the parapet : as it is, the fire
from the 8-inch gun with cannister shot is most formidable,
sweeping the ditch from 40 yards from the muzzle of the gun
ina very effective manner. Within forty yards the grape
passes as a ball, but this ground is defended by numerous
lIoop-holes in the parapets of the retired flank gorge wall of
bastious, and of curtains ; and in the right redan and demi-
bastions 20 feet of this 40 yardsis occupied by a cunette
ditch, that effectually prevents the embrasures from being
entered.

9. I also annex two tracings of loop-holes as made in the
‘gateway redan, and on Jibbel ‘Hudeed ; the parapet being
perpendicular in the former, but having exteriorly a batter ‘of
1in 8 in the latter. The plang gnd estimate of their cost
were made by Colonel Waddington, C. B., when Command-
ing Engineer.

10, The tracings show everything connected with the
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“leop-holes very clearly, and it is enly neeess'mfy'*l-levé to drvaw
attention te the much greater comqﬂex«"ty of construction in
Joop-holes of nearly similas external epemugs in a wall with
an externalt batter dike that of Jibbel Hudeed, espevially when
the foop-holes gre askew.

1 2 I alse aniex a side ¢levation of a ﬁiva-ve#smg platform,
" with a plan of ils stone bed, shewing the anner it is placed
on the bed in the gateway. redan.

12. Yhe iron vagers ave sexewed to the stone beds, holes
“heing anade at the necessary intervals in the ston¢s, and-filled
- with lead to hold the screws. '

Ihave the henor to be,
Sir,
Your most ebedient Servant,
W. 8. SUART, Captain,
Cemmanding £ngineer, Adean,
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Notes extracted from a Memorandum by Licutenant J. C.
ANDERSON, of the Madras Engineers, of the formation of
the Tunnel through the Hill of Rus-el-Girreff, at Aden.

The tunnel through Ras-el-Girref was commenced on the
10th June 1845 ; from which date until the 15th August, a
party of Madras sappers and miners was employed in scarp-
ing the side of the hill on the left, or north-west end, for the
purpose of getting a clear face for the entrance. The drift-
way was commenced on the 15th August 1845. The work
at the right or south-east was not commenced until some
time afterwards. The date on which the scarping at the side
of the hill was commenced cannot be ascertained, but the
driftway was not opened until the Ist August 1846. From
the 12th August to the 12th September 1846 no progress was
made on either side, as the men were required for military
duty in camp ; but, with the exception of this delay, the drift-
ways were pushed forward without interruption from the dates
of commencement, viz. 15th August 1845, and 1st August
1846, until the 23rd of June 1847, on which date an opening
was formed, by the two working parties meeting at the dis-
tance of 232 feet from the left entrance, and 163 feet from
the right. The rock in the right portion of the tunnel was
generally of a much softer description than that in the left,
and the progress was of course proportionally greater. In
the left tunnel the length of driftway excavated from the 15th
August 1845, the date of commencement, to the Ist May

#1846, 94 months, was 1094 feet, or at an average of 11} feet
of progress per month.

In the right tunnel, during the first 9 months, the driftway
was excavated to the length of 150 feet, or at the average
rate of 163 feet per month.

In the tunnel through Ras-el-Girreff the workmen had to
wait a long time, after the mines were fired, before the smoke
cleared away sufficiently to enable them to re-enter the shaft,
and continue the work. This evil could have been obviated, in
a great measure, if there had been a veatilating apparatus.
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The number of privates, sappers and miners, employed in
the preliminary scarping of the left tunnel, was 2,329,
The number of pounds of powder expended was 1,074.

The preliminary scarping and excavation in the right tun-
nel was executed by miners and biggaries : the exact number
of men cannot be ascertained, nor can the expenditure of pow-
der, but as the soil was of a very soft description, it is not
probable that it exceeded 1,000 lbs.

20,144 privates, sappers and miners, were cmployed in
excavating the tunnel, the content of which is 56,293 cubic
feet (not allowing for irregularities), and 14,020 lbs. of pow-
der (as near as can be ascertained) were expended; con-
sequently, the average amount excavated by each man was
nearly, but not quite, 2 cubic feet; and 4 cubic feet was the
amount excavated for every pound of powder expended.

For dressing off the sides of the tunnel with hammers
and chisels, 194 bildars, 463 stone-cutters, and 812 privates
of sappers, or in all 1,469 men, were employed in dressing a
surface of 32 x 393=12,676 square feet, which gives an ave-
rage per man of 84 square feet.

The expense of excavating the tunnel was very much
‘greater in proportion than the preliminary scarping; as, from
the driftway being so confined, a large quantity of powder is
required to produce small effects; for, if the rock be hard, it
is impossible to bore holes of greater depth than from 1 to 13
feet; and the resistance offered by the tamping is so slight,
that the charges in many instances have to be repeated several
times before any effect can be produced. A great quantity
of powder was expended in removing the projecting portions
of rock from the sides, floors, and roof of the tunnel: when
this could not be effected with hammmers, chisels, &c., small
charges were applied ; but from their being so very numerous,
the expenditure of powder, as well as labour, in this operation,
formed a considerable item ; also the conveying of thé soil
from the interior of the tunnel was a laborious operation.

The excavation of the driftway was the most tedious por-
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tion of the work, but it formed comparatively a small item of
the expense, the quantity of soil excavated in forming it being *
about one-tenth of the whole cubical content of the tunnel. 1t
would have been desirable to have had the tunnel cleared out to
its full size, nearly simultaneously with the driftway, or at all
events to withina few .feet of its inner end. Only a small
party was at work for many months after the commencement
of the tunnel, the consequence of which was that the progress
in clearing the tunnel was not commensurate with the advance
of the driftway ; and although a larger working party was
afterwards employed, they were not able to keep up with the
men in the driftway. The evils resulting from a great length
of driftway are excessive heat, and the delay caused when the
mines are fired, a considerable time elapsing before the smoke
clears away.

Note of the Expense of the Tunnel, by Captain W. S. SuagrT.

From the longitudinal section it will be seen that the drift-
way of the tunnel was not carried out horizontal (I believe at
first it was intended that the road should slope from the cen-
tre outwards) ; that the tunnel is higher in the centre than
was intended ; and that more rock had consequently been
excavated than was necessary.

The expense of the tunnel, as shown in the books of the
Executive Engineer’s Office, was Rs. 7,526 ; but this sum is
exclusive of the value of the labour of the sappers and min-
ers; but includes the value of the powder, which, as 16,094 1bs.
were used, will, at 5 annas per lb,be ...... Rs. 5,029 6

And the pay of the workmen belonging to

the Executive Engineer’s Department,
with the value of the cotton thread, bas-
kets, coal, steel, drinking water on the
works for the sappers, in fact everything
paid for by the Executive Engineer .... 2,496 10

e

Rs. 7,526 0
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To the above must be added—
Tlie working pay* for 31,473 sappers and
miners, at Rs. 7-8-8 per 100 2:........ Rs. 2,374 0
And the pay and allowances,} also for the
same number, at Rs. 563-9-4 per 100.... 16,864 0
The total cost of the tunnel may therefore
be considered to have been............ Rs. 26,764 0

W. 8. SUART, Captain,
Commanding Engineer, Aden.

* The working pay to tha sappers is of course part of the cost of the tunnel,
and a rate per day for it has been thus formed :—

1 Subedar,5annas «..cctiiiiiiei it iiiiiienasaeee.. RS, O 5 0
1 Jemadar, 4 aNNa88 covv e niiearoccrcenverneevans onara 0 4 0
4 Havildars,2 annas each ......ccviieviunnsnneennan.s 0 8 0
8 Naiques, 1} ditto cebtesncsessrtaerenansacatnen 012 0
100 Privates, 11 pieseach ... evevevevaccnsiencoscnnnns 511 8
Cost of working pay per 100 privates,” sappors and miners ....Rs. 7 8 8

t It may bo a question (asthe sappers only work just three-fourths of the
time of the lahourers of the department) whether the full pay of the native com-
missioned and non-commissioned officers, or even of the privates, should be
charged to the wark, leaving nothing to pay for the soldier. I have,however, con-
sidered, that as soldiers with very efficient supervision, they should in 7§ hours
do as much ag workmen in 10 hours ; and in the rate used above have taken all
the pay, but for only the number of privates absolutely present, and the propor-
tion of native commissioned and non-commissioned dueto that number; leaving
the Sundays, holidays, the men on, guard, &c. to be charged to the Military
department. The details of the rate will thus be for a month of 30 days :—

Total
No. Pay. | Batta, ‘;{‘Jﬂﬁn: f Pay to | Total.
- | each.
Rs. &, p.|Bs. a. p.|Rs. a. p.|Rs. a. pRs. a. p.
1|Subedar «seeee.---[42 0 0|15 0 O[3 6 3158 6 8 58 6 3
HUJemadar ..........f24 8 0/7 8 0/3 6 385 6 3 35 0 3
4|Havildars ......eachjl4 0 0[5 0 0{3 6 322 6 3 89 9 0
6|Naiques. ... eee 5 {12 0 0/ 5 0 03 6 320 6 3 163 2 ©
100|Privates........ » |8 0.0 17 8 013 6 381214 31209 4 4
1|Smith® .oevvne.. /10 0 03 8 0[2 6 91514 9 1514 9
1/Hammermon ......|7 8 03 0 0{2 6 gheg14 9 1214 g
}{Bellows Boy........|]2 8 018 0 0/2 6 91714 9 7 14
Pay, &c. for & month of 30 days +eeocssereenceoeeenser 1592 8 1

Pay, &c. forasingleday .....ceocvneicsoceqeconeaces 53 1. 4
Add water supplied to sappers in their Jines,.occooaeves ! 08 0
The total expense per day of a working party of sappers of]

100 privates, with their superintending native officer, &c.! 53 9 4

* No carpenters’ work in tunnel.



16

No. 222 or 1853.
Mipirary DEPARTMENT.

To the CommanDpinG ENGINEER,
Aden.
Executive Engincer’s Office, Aden, 24th March 1853

Sir,

I have the honor to acknowledge the receipt of your
Memorandum No. 3, of 3rd January last, transmitting copy of
Military Board’s letter No. 12565 of 1852;. and with refer-
ence to the latter, I propose briefly to notice the subject of
blasting to form the scarp of the defenswe position now in
progress of construction here.

2. 1 fear, however, that any details I am able to afferd
will not be of any very general interest ; for it must be borne
in mind, that excavation by Dblasting, as practised here, has
not for its sole object the detaching of the largest quantity of
material, as in the case of quarrying for stone, but the cutting
away of the hill side to a constant and regular figure : rates,
therefore, obtained from the work under notice, must be ex-
pected to be higler than those that would probably be found
sufficient for removing rock in a quarry for building or other
purposes.

3. The line, I must premise, runs along the crest of a
steep range of hills, and the scarp is excavated to a uniform
height of 30 feet, and to a batter of 1in 8, the side of the hill
having an average angle of depression of about 35 degrees; the
mass to be removed has, consequently, an average section in the
form of 2 49 degree sector of a circle of 30 feet radius; and in
cutting away the rock to sucha figure it is apparent that the
same attention to the positions of the blast, the lines of least re-
sistance, depths of the hole, &c. as would be practicable and
indispensable in a quarry, cannot be given. DBut though the
rates obtained from the work are, perhaps, higher than would
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be necessary, were the removal of a given quantity of material
alone the object, yet really valvable data as to tasking miners
is available. .

4. The miners work either singly orin pairs, with the
single or double bar—the former weighing from 30 to 36 lbs,,
with a cutting edge of about 2} to 2 inches, and a length of
about 6 or G} feet ; the latter weighing from 20 to 25 lbs., with

-a cutting edge of about 1} to 1} inch, and a length of about
43 to 5 feet. The double bar is the tool in most general use,
the single bar being only necessary for trimming off the face
of the excavation, and for removing projections: and small
masses of stone, in situations where it would be inconvenient
to employ the larger tool.

5. The positions for the blasts are selected by the Over-
seers, Maistries, and a class of higher paid miners called
Butteewallas (or men who attend to the train and firing),
butin a confined ditch-like excavation it is appavent that
much attention to this point is not practicable, and that all
that can be done is to place the blasts at regular intervals,
and to endeavour so to fire them that the explosion of one
line shall leave a favourable line of least resistance for those
in the next row, or, in other words, to work as much as possi-
ble along an edge.

6. The miners are of different classes, and on different
rates of pay, and are tasked in proportion; but, to prevent
confusion, I shall only notice the first class, or Rs. 15 men,
who would probably be considered in India as worth Rs. 10
per mensem. A pair of miners with a double bar will do
from 8 to 24 rununing feet as a daily task, according to the
nature and texture of the rock -worked through, the working
time being taken at ten hours per diem, and one man with a
single bar will do half that quantity. Table No. 1 shows the
tasks in different kinds of rock. The holes used have all
been of the same average depth of between 3 and 4 feet,
nothing under the former depth being admitted or counted
in the day’s work, except under special circumstances.
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7. The waste of steel in repointing and tempering and
sharpening the bars is about as follows for rock of an average:
degree of hardness :—for every 178 running feet of rock bored
1 1b. of steel will be expended.

8. The charge varies of course with the depth of the holes,
and the natuve of the rock in which they are bored. For the
softer description of stuff, and those of a cellular cindery
nature, in which cracks, hollows, &c. are numerous, as well °
as in seams and masses of volcanic indurated mud, which,
though not exactly of the nature of rock, are still too tough
and hard to be touched with the pick, a larger charge has
been found necessary than is requisite in the more .compact
and harder kinds. In the first instance, the rate for calculating
the quantity has been taken at 4 ozs. to the running foot,
and this has been found to answer very well, all attempts to
decrease the charge giving unfavourable results; for .the
harder rocks 2 to 2} ozs. per running foot have been found
sufficient : between these two quantities, viz. 2 and 4 ozs.
per running foot, as minimum and maximum, all the charges
have ranged in different degrees, proportioned to the varymg
nature of the soil worked through.

9. The powder used is the ordnance cannon powder, sup-
plied from the Government arsenal, and it appears well adapted
for blasting purposes. Some native-made powder, obtained
from the Sultan of Lahedge, was used during one period, but it
was of inferior quality, and the results given by it are not
worthy of notice, except as, I think, going towards refuting a
commonly received opinion, that slow inferior powder is bet-
ter adapted for blasting purposes than that of greater strength
and quickness It is difficult to comprehend on what line of
reasoning this opinion has been founded, and I am myself
inclined to consider it a fallacious one, and that, in blasting, as

well as in every other operation in which that article is employ-
ed, the better the powder the better the results obtained, pro-
vided the charges are properly proportioned.

10. The tamping is performed in the usual manner, the
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material used being a kind of volcanic earth or mud ofa
homogenous texture, free from stones, and not unlike a very
hard description of brick. This is fopnd in masses and seams
about the hills, and is apparently the volcanic mud of ancient
_eruptions, partially calcined, especially near its surface, by the
contact of subsequent streams of burning lava which have
passed over it. It forms a very strong and safe tamping, and,
considering the extent of the operations that have been carri-
ed on (the daily average of powder blown away in blasts being
at one time 500 lbs.), accidents from premature explosions
have been comparatively rare. " :

11. The strength of the tamping material is so great that
it has been found impracticable to use copper or brass priming
rods, neither of these metals being sufficiently strong to resist
the torsion of turning the rod during the tamping. The min-
ers themselves, with good reason, object to their use: .they
twist and break almost immediately ; and it has been found
necessary to substitute iron ones.

12. Dry sand tamping was tried by the men of the sappers
- and miners, but discontinued as ineffectual. T have great
doubts”f the efficiency of this description of tamping under
any circumstances, except where the line of least resistance
is disproportionately small with reference to the length of hole
tampered ; but here, with shallow blasts,.it was found a com-
plete failure.

13. The train for ﬁrmg the blasts is a quick-match, com-
posed of cotton thread steeped in gunpowder and water, and
afterwards dried in the sun. The proportion of material to
compose, and mode of construction, are as follows :—11b. of
cottan thread, cut into Iengths of about 3 feet, and twisted into
loose strands, composed of nine-or ten threads, is steeped in &
mixture composed of 21bs. of powder and water, and is then
dried for use: this quantity will give about 166 running feet
of fuze, which will burn at the rate of about 15 feet per minute,
and is not easily put out by the falling stones and rubbish of
the blasts as they explode in succession. It is necessary to

c
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fix the train firmly into the top part of the tamping of each
hole, so that the jerk of the adjoining blast going off may not
disengage it, and so cut off the communication. It is also -
necessary to provide against this accident still further by con-
necting each blast with several others, so that if the train is
cut off at one point by a falling stone, or in any other way,
the ignition of the blast may still be effected from another
quarter. When these precautions are attended to, misfires are
not of very frequent occurrence, although the train is some-
times apparently completely-buried in the débris of the mines
which*have first exploded, and the train has, asit were, to burn
almost under ground. '

14. Table No. 2 shows the classification and distribution
of the labour, and the number of the different denominations
of workmen, &c. per each 100 miners, taken as a standard.

15. Table No. 3 gives an average detailed rate for exca-
vating in rock, obtained from the work scarping.the Mun-
soorie height, from the accounts of which all the data here
given have been obtained. '

16. The practice of using large chamber mines in excavat-
ing to form scarp has been abandoned, owing to the diffi-
culty of regulating their effects ; it having, I believe, been found,
on the explosion of a.large charge, as difficult to break up for
removal the large masses thrown down, and reduce the
excavation to the required figure, as it would have been to
execute, in the first instance, the entire portion of scarp by
blasting alone : added to this, the difficulty, expense, and
delay, in cutting shafts, galleries, and chambers in solid rock,
is very great, and these considerations have led to the disuse
of large mines.

17. In the Munsoorie scarp ouly one large double mine
was sprung, which was intended to blow off the point of a very
marked and projecting spur, round which the scarp line had to
be carried : the distribution of the layers of volcanic matter
which composed it was such as to lead to the belief that the
rock could at once be blown out very nearly to the required
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figure; and though I have to record a partial failure in this
particular, yet I think the experiment was not without its re-
sults, as demonstrating the facility of snmultaneously explod-
ing two, or-even more charges, when placed at ho very great
intervals from a common centre.

18, The method employed of firing the charges was very
simple, and as [ have seen it nowhere noticed, I will venture to
describe it. The galleries, as usual, branched off from the
bottom of the shaft, and terminated in the chambers. The
boxes containing the two charges (300 1bs. each) being placed
in position, the ends of two stout tin tubes, cased ih and
strengthened by wooden battens, were introduced, one into
the centre of each charge, the 6'ther ends meeting in a small
box placed midway between the chambers at the bottom of
the shaft. In this box was placed an exploding charge of
11 1b. of powder, into which was inserted the hose leading up
through the famping in the usual manner. The exploding
charge, being fired by the hose, acted through the tubes like
the discharge of a couple of muskets into the chambers, and
the mines went off quite simultaneously. In this instance the

“distance between the two chambers was only 12 feet, but I
have tried the same arrangement, experimentally, at greater,
and also at irregular intervals, with success : up to certain
limits it qight always I think, be employed with confidence;
but for long distances strong piping would probably be requir-
ed, to resist the force of the large exploding charge that would
be necessary.

19. T am not aware that I can say anything more of inter-
est on this subject : perhaps 1 have already dilated more than
may be considered necessary, for the subject of blasting and
quarrying in rock is so well known, and the mode of operation
so familiar, that it seems mere repetmon to dwell on either.
I trust, however, the table of miners’ tasks given may be found
useful for guidance elsewhere. I can only add that I believe
we obtain here a fair amount of labouyr: the system of fining
is very strict, and rigidly attended to, so that the tasks we
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exact may be taken with confidence as nearly the utmost that
men can be expected to perform for a continuance.
I have thé henot to be,
Sir,
Your most obedient Servant,
M. K. KENNEDY, Licutenant,
Exeeutive Engineer, Aden.
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TABLE No. 1.

Statement of Miners’ Tiashs.

o 1 4 1 3
255 (E8y1cd
o ~a I0E8Em
ZZegEBRnEy
Nature of Rock. |= ¥ , 8|25 |>a Remarks.
. < < = 'ED z ale g
58 SgelP=
&g g - =2 )
“5& |"27°s *
ft. ft. | oz.

Brap rock of a porphyri- 8 4 |2 |Agood building stone.
tic  character, very
hard.

Basaltic lava, the crystals 8 4 | 2 |This rock is about the same
composing the paste of] : density as the Dlue trap of
which are so minute as . the Deccan. It is very brit-
hardly to be separately tle, and difficult to work ;
distinguished, also very and, though extremely hard
hard. when first excavated, is unfit

- for building purposes, as the
exposed surfaces soon de-
compose. .
..Bnsaltic . lava, very like 11 5 2} |Quite untit for building.

the above in appear-
ance, but not so hard. _ .

Basaltic lava, similarto] 13 G} | 24 | Ditto  ditto,
the above in appear-
ance, but still softer,
and less brittlo.

Igneous rock of a cindery] 18 9 | 4 ([This, owing to the fissures it
description,  cellular, ’ contains, is very difficult to
and full of -holes and . get through, some of the
cracks. blasts producing very little

effect.

Indurated voleanic mud,] 20 10 |4

containing stones, and
streaks of harder mat-
ter.

Ditto  ditto  ditto,| 24 12 |4
of an uniform texturo,

There are of course many intermediate descriptions of stuff: those above
noticed I have selected as marked specimens of each class. The first and
second might be taken as of about the same hardness and density as Deccan
trap rock, and a standard of comparison for tasks in India thus instituted.
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TABLE No. 3.

Detailed Rate for Excavating, per 100 Cubic Feet.

3
W2
oS
s g Description. Rate. | Per Amount. Total.
=&
LABOUR. Rs. a. p. R3. a.' p. Rs. a. p.
4°845Miners .....oevvnee.... |12 11 G | Month.| 2 0 10-383
1:052|Marwallas ......... e/ 8 00 ” 0 4 586
084!Smiths ..covveverneee..j]18 14 9 ' 0 010172
057 |Hammermen «.........l 9 04} 0 0 3291
2:071|Biggaries «veevenneeaa {7 00 ' 0 7 878
Superintendence ¢.....cf ... »» 0 01111738
215 2256
Deduct fines, &c.v.couvifereeeaas vavuea i 010 11°555
Total amount of labour +.j.eeeees | . ceesssssese |2 47 2701
MATERIALS.
*232(Pounds Cotton Thread ..[| 0 4 9 1b. 0 1 114
*018{Pounds Swedish Iron ..] 2 09| Md. | 0 O 0262
‘009|Pounds English Iron....| 1T 12 0} ' 0 0 0108
.072|Pounds Bar Steel Blister.. 0 2 1%| Ib. | 0 0 1-812
6:439/Pounds Powder ¢¢......| 0 60 . 2 0 2:340
‘077|Cwt. Coal +veevevene. |23 8 34} Ton. | O 1 5384
SUNAries voeeecvevenene| oees ’» 0 1 3301
L £:17:) P e ’ 0 1 8183
Total amount of materials vv.ovveev.eno...[2 5§ 10614
Total for 100 cubic feet of rock excavated ....[4 10 -1-315

M. K. KENNEDY, Lieutenant,

Executive Engineer, Aden.
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Comparative Statement of Expenditure and Bstablishment in

the, Eneculive Engmeezy s Department, Aden, for the Year’

$801‘»5‘2, called for in Military Board’s Ciréular No.

'$1464, of 26tk October 1852. _ -
b Rs. @ p.
Staff Salary..c.oovee eovoienences 6,000 0, O
Executive Enginecr.. { Extra batta.....oooveoerecoreons 703 1 8
' { Regimental allowanees, lcss net pay.. 1617 4 6
sans Booutivof SAT ST vvovr U 08
Bngineer ........ . Regimental allowanees, l”ess aotpay.. 184 4 1k
Pepmanont establishment ...cvvovvvorerrniciaciciiion 10,438 0 7
R e ]
19,660 0 8

Othor exponditure coveeevceereerecrinseocssrocsecseosses 1606 + 8

qu——— Ty

. Gross exponditure.c.oooeoevese 1,979,856 2 4

Per-centage of staﬁ? salary, extrn ‘batta, regimental allow- .
ances, less net pay, and penmunene estnblishmenb, on gross .

CXPERAILULE « ¢ enreseoroorstresdaoccrosocaesivemesone 10903

M. K. KENNEDY, Licutenant,
Executive Bugineer, Aden.
Ezecutive Engineer’s Office,
Aden, 25th January 1853.
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A

Comparative Statement of Expenditure and Establishment for
the Year 1851-52.

.o

Staff salary
Extra batta

Regimental allowances, less

Permanent establishment .e

Other expenditure

Gross expenditure

.o e

nett pay

X .o

Per-centage of staff salary, extra batta,
regimental allowances, less nett pay,
and permanent establishment, on

gross expenditure,

ses0seveccsnnse

«+Rs.

3,600 0
730 8
1,618 8

8,804 12

oco

PURESSSEERE Y

14,843 12

36,082 12

2

3

50,026 8 65

20147

P
This amount in-~
¢ludes Rs. 701-13-8
batta of 8urveyor
and Maistry ; Rs, 545
office. tentage and
tent carringe; Rupees
134-6-2 for puggees
employed for the pro-
tection of publicbuijld-
ings at Kaira and
Hursole ; and Rs. 120
horse allowance to
kSm:lexmt Overseer.

This amount in-
cludes Rs, 120 oil
allowance for public
guards, and Rupees
337-0-7  stationery
allowance.

W. R. DICKINSON, Lieutenant,

Ezecutive Engineer’s Office, Ahmedabad,
6th January 1853.

Executive Engineer, Ahmedabad Division.
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Comparative Statement of Expenditure and Establishment for
the Year 1851-52.

2nd Lieut. D. Nasmyth..Rs. 1,103 8 7
Staff ““‘“"’"{ Licut. C. Nasmyth = .. 1,296 12 4

m’rhe extra %“qu for
. eutenant . Nas-
Extra batta.—2nd Lieut. D. Nasmyth .. 251 13 64 myth is druwn in
. the 4th Troop Hovse
Arxtillery abstracts.
Regimental z )

allowances, ;2nd Lieut. D. Nasmyth.. 593 13 6  Nitto ditto  ditto.
less nett pay.)

([ *This amount in-
cludes Rs. 104-7-4
batta and allowance
of Burveyor and
Matistry ; Rupees
119-5-0 horse allow-
ance to acting Over-
. 3,575 10 74 seer 0. Droft ; Rupces
47-11-10 horso rent
to ditto ; and Rupees
90-9-2 for puggees
employed for the pro-
tection of public
buildings on- Mouns
( Aboo.

Pormanent establishment .e

—

6,721 & 6

- This amount in-

. cl]llxdcs Rs. 120 ot

. allowance for pub-

Other expenditure e eeee 20,911 6 09 jic”fuards, and Re.
| 148-13-8 for station-

\_ery supplied.

Gross expenditure .. .. .. 27,632 11 6
Peor-centage of staff salary, extra batta,
regimental allowances, less nett pay,

and permanent establishment, on
gross expendituré..ce coeeveceasss

C. NASMYTH, Lieutenant,
Late Acting Executive Engineer, Deesa Division.

sees 24°324

Lxecutive Engincer’s Office, Camp
near Deesa, 17th March 1853.



38

Comparative Statement of Expenditure and Establiskment for
the Year 1851-52.

{ Tisis not in the
bills called a staff
salary, bzrxtRs h2 the
amount of . 2 per

-+Rs. 220 0 0 diem draown by the
Muajor of Brigade,
while he Is superin-
tending public works.

Staff salary .. .. .o

( The Major of Bri-
gade draws this in

Extra batta % .. . .e . cesave his other abstracts in
the Military Depart-

ment.

Regimenta! allowarices, less nott pay* .. ceeves Ditto ditto ditto.

Permanent establishment . ve sesees None.

This amount in-
cludes Rsiu{“ for al
i writer ; 60 o
Other expenditure . . .o 1,647 7 994 Dilomnnes for public
guards ; aud Rs.0-2-4
|_the cost of stationery,

—— ——e

Gross expenditure .o .o . 1,867 7° 9

Per-centage of staffsalary, extra batta,
regimental allowances, less nett pay,
and permanent establishment, on
gross expenditure..... teaceansaes

B. R. POWELL, Captain,
Major of Brigade, in Charge of Public Works.

eees  11°780

Rajkote, 20tk March 1853.
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Comparative Statement of Expenditure and Establishment for
] the Year 1851-52.

bills called a staff
salary, but is the

[ “This is not in the
3 lar e .o Ve . amount of Rs. 2 per
Staff salary ) +«Rs. 334 0 0 diem driwn by the
. Line Adjutant, while
he is superintending

publlc works.

a The '}'Ane %djumnt
raws thisin his other
Extra batta . . . . ceenen {nbsmm in the Milie

tar$ Department,
Regimental allowancoes, less nett pay .. vesone Ditto ditto ditto.
Permanont establishment . s censae None.

334 00

This amount in-
’ cludes Rs. 132 for a
p writer; Rs. 60 oil

Othor exponditure .e .. . 3,882 1 104 allowance for public
guards ; andRs, 17-2-2
the cost of stationery.

" Gross expenditure . . . 4,216 1 10

Peor-centage of staff salary, extra batta,
regimental allowances, less nett pay, .. 7922
and permanent establishment, on ('

gross exponditure.scccoeececnnese
-

R. LAURIE, Lieutenant,
Line Adjutant, in Charge of Public Works, Bhooj.

Bhooj, 5th April 1853.
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Comparative Statement of Expenditure and Establishment for
the Year 1851-562.

s' Lieut. M. Kennedy......Rs. 1,260 0 O
Staff salary.{ Captain T. L. Jameson.. 1,718 4 4
 Brevot Major J. Kilner . 501 11 6
s‘Lient. M. Kennedy...... 255 10 9
Extra batta.{ Captain T. L. Jameson.. 440 13 1
lBrevet Major J. Kilner.. 198 5 10
- . The regimental
Regimental Yy ;00 M. Kennedy -... 408 4 g{?;::wunjgmgon()api;
> ¢ Brevet Major J. Kilner.. 44 d tn the 20tk
leas nett p ay's . Rr:g\iv:len;s t;‘l,)alrnct:

This amount in-

ciudes Rs. 832:13-3

for horse allowance

to ‘Buropean Over-

. . scors 3 f:is 3-8;{) pus-

. sage to ditto ; Rupees
Permanent establishimont .cceeeacence 8,364 18 5 375-1-11 o b':xttu
and allowanees to

Burveyors, Writers,

Maistry, and Peons,

&c.; and Rs. 240 for

office rent at Broach.

13,648 14 11

1Y This amount in-

cludes Rs. 120 oil

| allowanee for public

11,371 4 5< guards; Rs. 312 for

i stationery  nllowan-

Other exXpenditure .ovessseevvsrosess kw A v
suge money.

Gross expenditure ........cive0000.0 25,020 3 4
Per-centage of staff salary, extra batta,
regimental allowances, less nett pay,l

and permanent establishment, on 5
gross expenditure ..............

T. L. JAMESON, Captain,
Acting Executive Engineer, Surat Division.

Executive Engineer’s Office, Surat,
© 28th March 1853.



No.

Pusric Works.

A1 -

1784 or 1852.:

(IR}
GENERAL DEPARTMENT.

To the SecrRETARY TO THE MirLiTARY- BoARrD,

Sir,

Bombay.

I have the honor to forward the Annual General Report of
the proceedings of the Public Works Department -in Scinde,
during the official year 1851-52. ‘

2. The expenditure from the 1st of May 1851 to the 30th
April 1852 in the Military, Civil, and Marine Departments,

is as follows :—

Expenditure in the Military, Civil, and Marine Departments
of the several Executive Officers in Scinde.

Amount of Superin-
Names of Divisions. ‘;l\lg:;()lun; g:::h Superintend- jtending Per-
p 0 * ence. centage.
Rs. a. p.| Rs. a. p|Rs. a p.
LOWER SCINDE.
Military Department.
Repairs .. oo . . 7,986 11 0
Annual repairs .. . 3,235 1 38
Barrack Department .- 2,145 15 7

New works ..

Total Military Department..

Civil Department.

Repairs . .. .
Annual repairs .. .
New works .. . .o

Total Civil Department.., ..

1,08,569 7 .0

—

1,21,937 2 10

6,218 5 4
90 9 4
74,840 111

et

81,140 0 7
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Amount of | Superin-
. Amount ex- . R
Names of Divisions. Superintend- [tending Per-
pended on each, ence. centage. _
. Rs. a. p| Rs. a. piRs a. p.
LOwWER SCINDE (continued).
Marine Department.
. Annual repairs .. . . 85 7 9
New works .. .o .o . 285 1 10
Total Marine Department .. 370 9 7
Total Military Department ..{ 1,21,087 2 10
Total Civil Department ....} 81,149 0 7 ]
Grand Total..| 2,03,456 13 0/18,709 3 11| 9 31:57
CENTRAL SCINDE.
Military Department. ,
Repairs .. .o .. .. 6,587 12 7
Annual repairs . .e . 997 13 3
New works .. .. . ol 17,080 9 4
Total Military Department..| 24,6818 8 2
Civil Department.
Repail‘s . e .s o 1,577 13 8
Annual repairs  ,. . o 2,034 7 6
New works .. . .o . 4,138 4 6
Total Civil Department.,..| 7,750 9 8
Marine Department.
Repairs .. . .o .o 159 3 4
Total Military Department..| 24,616 3 2
Total Civil Department ....; 7,750 9 8
Grand Total..| 32,5625 156 9]15,805 10 8 48 13 11
UrPER SCINDE.
Military Department.
Repairs .. . . . 3,408 3 1
Annutl repairs . . .. 692 13
New works .. . ve ol 3,131 12 5
Total Military Department- - 7,132 12 11
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Amount ex Amount of | Superin-
Names of Divisions. * | Superintend- [tending Per-
pended on each. ence, . centuge.
AR
Rs. a. p| Rs. a. p|Rs. a. p.
UpPER SCINDE (continued).
Civit Department.
Repairs .. .2 . 3,108 12 1
Annual repairs .. . . 242 4 5
New works .. . .. .. 8,076 4 7
Total Civil Department..| 11,427 § 1
Marine Department.
Repairs 424.15
Annual vepairs 247 9 G
Total Marine Department .. 672 9 1
Total Militury Departinent. . 7,132 12 11
Total Civil Department ....] 11,427 5 1
Grand Total..[ 19,232 11 1| 8,863 11 G| 43 1 10}
Total of oxpenditure..| 2,565,216 7 10

»

3. I annex for publication, should the Military Board
think fit, Lieutenant Fife’s report on a style of roof introduced
by him, which its peculiarity, cheapness, and the general
success that has attended the various instances in which it
has been tried, induce me to regard as a paper of special
interest.

4. Under Lieutenant Fife’s superintendence, such roofs
have been built for the sum of Rs. 9 per 100 square feet. In
Central Scinde it is estimated to cost Rs. 13 ; but, I expect,
when the labourers become more accustomed to the work, the
rates will nearly correspond. Even Rs. 13, however, is so
moderate a rate for a durable roof, that wherever white-
ants abound, I consider it well worthy of a trial.

5. Lieutenant Fife’s attention was probably attracted to
the style of roof by the circular hollow-tiled Syrian roof,
®
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which has, T believe, been largely adepted aﬁ Mada as, ‘and of
which the dome of the ice-heuse in Bombmy is a specimen ;
but the great superiority of his invention consists in the pecu-
Har form of the hollew tiles, from which a vault can be built
with pe;fect safety €as yet 22 feet spau is the largest) witheut
any centering whatever.

1 have the henout to be,
Sir, *
Your obedient Servant,
i. B. TURNER, Major,
Supel intending Engi tneer, Scinde.
I{wmcizee, Es¢ Scptembcz 1852.



Pusric Works. (GENERAL, DEPARTMENT.

To the SurERINTENDING ENGINEER IN SCINDE,

Kurrachee.

Sir,

I have the honour to acknowledge the receipt of your letter
No. 1790, of the 5th instant, calling on me to report the result
of the experiments in vauiting roofs on the plan lately pro-
posed by me.

2. The first experiment made was that mentioned in my
first communication on this subject. After succeeding in
making the voussoirs, I constructed about 7 feet of the crown
of an arch of 15 feet span, to ascertain whether the method
was practicable. The result was most satisfactory. It was
evident, that beyoud the difficulties a workman experiences in
constructing anything new to him, nothing existed against the

-*practicability of the plan.

3. The next thing to ascertain was whether the hollow
voussoirs would really bear the great strain to which theoreti-
cally they were equal. The small vault mentioned in the pre-
ceding paragraph was turned on the ground in one of the
verandahs of my bungalow, and during the months it remain-
ed there it was continually crossed and recrossed by myself
and my office establishment. It did not suffer the slightest
injury. But to ascertain what the result would be in the case
of a complete vault, as it would be constructed in roofing, I
-made another experiment. I constructed a semi-circular vault
(Figs. 1 and 2) of 15 feet span, springing from the ground.
The haunches were carried up 5 feet with sun-dried bricks
and mud, and the remainder vaulted in with the voussoirs. As
this was béing done, I placed three rods (a, a, a,) directly un-
der the crown of the vault, and almost touching it, to see what

\
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amount of settlement would take place. This completed, 1
commenced loading the vault with bricks. They were piled
on without any bond or cement, till they were 1} foot
deep on the light portion of the vault, and rather more on the
haunches. During this process I carefully watched to see what
amount of settlement in the vault would take place. When
the loading was about 1 foot thick, I observed that the vault
had settled about half an inch, I believe that even this trifling
settlement was principally due to the haunches, which, being
constructed of biick, and having, therefore, a greater number
of joints, were more liable to settlement than the other portion
of the vault. I did not observe any further settlement when
the load was increased. [ allowed the vault to remain loaded
for two or three days, after which I took it to pieces, to sce
whether the voussoirs had sustained any injury. Of the 700
vouss'qirs which formed the vault, only two were broken, and
of these one was misshaped (having been hastily removed
from the mould), and the other had not been properly burnt,
Among those which had borne this severe test there were
many so thin as not to weigh more than 3} lbs., the solid
voussoir weighing 151hs. The load borne by the light upper.
portion of the vault amounted to 13 tons. .

4. The practicability of this plan, and its trustworthiness,
being thus proved, I made a third experiment, to see what
thickness of wall would be sufficient to bear the thrust of a
vault of this description. With this view I constructed a vault
(Figs. 3, 4, and 5,) of 12 feet span, on walls 1} foot thick, and
9} feet high, the haunches being carried up 4 feet with brick,
The side walls had two arched openings of 4 feet; the end
wallg had each an arched opening of 10 feet, the wall above the
crown of each being carried up to the requisite height in open
brick-work, as shown in Fig, 5, With the exception of the
arches over the end openings, which were turned with burnt
brick, the whole of the walls were constructed with sun-dried
brick and mud. Thus constructed, the side walls, which had
to bear the thrust of the vault, were but little tied together by
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the end walls, and the latter had little substance to prevent
their being thrust outwards by any longitudinal thrust the
vault might exert in leaning against them. While the vault
was being constlucted Icarefully watched the walls, to see
whether any movement took place. None, however, occurred.
I allowed this vault to stand about six weeks. On taking it
down, I found the voussoirs uninjured.

5. It is evident, from the result of the last experiment, that
in ordinary spans we have nothing to fear from the thrust of
the vault. We seldom make verandabs 12 feet wide. The
verandah vault, therefore, may be considered to act ‘as a flying
buttress to the main vault, supposing there were anything to
fear from the thrust of the latter.

6. I had it in view to make further experiments with flat
sweep vaults, and also with larger spans. I, howeveg, had
no leisure before leaving Shikarpore.

7. The buildings at Shikarpore are being constructed on
this plan—the travellers’ bungalow lately sanctioned, and a
barrack and quarter guard for the Upper Scinde Police. The
fitst of these was commenced very lately, and the vaulting
had not been executed when I left Shikarpore. The main
vault is to be 16 feet in span, and will rise 5 feet 4 inches,
walls 2 feet thick, of sun-dried brick. The verandah vaults
are to be 8} feet in span, and will rise 2 feet 10 inches ; walls
13 foot thick. The walls of the quarter guard only have been
constructed. The vaults are to be the'same as those of the
travellers’ bungalow. The main and verandah walls are also
respectively 2 feet and 1} foot thick. The barrack is nearly
completed, It consists of two vaults, 240 feet in length,
with binding arches about every 30 feet, except in the centre,
where there is one interval of 50 feet. The vaults are semi-
circular, and of 15 and 9 feet span. It was originally intend~
ed that this last building should be ‘domed, and, with this
view, its walls had been commenced 5 feet in thickness,
There would have been fourteen domes of 15 feet span on
the main walls, and the building would have been divided
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into as wany compartments by thirteen massive binding
arches. When, at the suggestion of the Commissioner, Cap-
tain Stanley consented to have this building constructed on
my plan, I carried the walls up about one-half the thickness
that had been determined on, omitted more than half the
binding arches, and carried the remainder up to within a
foot of the vault; thus not only reducing the walling ‘and
arch-work by about one-half, but also obtaining better ven-
tilation, by having the building open from'end to end,—an
advantage but imperfectly attained in the original plan. This
building is a very good example of the advantages of the
new p]an

8. The experiments made by me do not furnish data fon
calculating the exact cost of each item of work, as the work-
men employed had to be taught at the same time; and it
was, moreover, requisite occasionally to work with great cau-
tion. The police barrack, also, is almost useless for this pur-
pose, because it was partly done by convict labour. From
this work, however, I have ascertained that the voussoir
vaulting 1s done more rapidly than brick vaulting, i. e. a
workman cando a greater day’s work; and that from' the
- small number.of voussoirs required, and the small quantity
of cement used, fewer labourers to assist the masons are neces-
sary. As the voussoirs in superficial measurement do not
cost more than common bricks, the plan is, therefore, less
costly than the brick vault, irrespective of the enormous sav-
ing in the walls. I believe that a rate of Rs. 8 or 9 per
100 square feet will cover the expense, supposing the exterior
and interior plaster to be of mud and bhoosa. If chunam
plaster for the exterior is used, an addition to the above
rate must of course be made. The brick-work in the
haunches scarcely differs from common walling.

9. The accompanying papers, prepared in a convenient
form, explain the method of making the voussoirs, and the
mapner in which they are used. It will, probably, be remarked,
that the plan -is troublesome, and, at first, tedious; but I think
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that if the method of cutting and seasoning timber, and the
time required for the latter process, with the description of the
manner of sawing it up, forming it into trusses, and - finally
constructing the roof, were similarly detailed, the result would
be in favour of vaulting. It frequently happens, in carrying
_on public works in this country, where there is no regular
market for timber, that bLuildings are delayed, or have to be
constructed in a faulty manner, from want of seasoned timber.
How great, then, is the advantage of a plan which can be in
full operation in a few months, and how convenient to be
enabled to manufacture the material on the spot, and under
your immediate superintendence. These remarks are equally
applicable to the Syrian roof described in the Corps’ Papers by
Major Underwood, of the Madras Engineers, and which con-
struction suggested mine.

I have the honour to be,
Sir,
Your most obedient Servaut,
-J. G. FIFE, Lieutenant,
. Executive Engineer, Upper Scinde.

Kz};}ee, West Bank of Nara,24th December 1851,

Description of the Method of making Hollow Hexagonal
Voussoirs, and Vaulting Roofs with them.

To form the moulds, a solid wooden voussoir is first made,
in the following manner :—a piece of wood about 15 inches
in length, and Y inches in diaweter, is shaped into a tolerably
accurate cylinder. Itsends are then sloped off; till it becomes
" oblique, as shownin Fig 1. Hexagons are then inscribed
in circles of about 8 inches diameter, at each end, (Figs. 2
and 3,) care being taken, by previously drawing a straight line
from top to bottom of the cylinder, to make the hexagons -
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parallel.  From the sides of the hexagon at the bottom: half
an inch, or whatever may berequired, is cut off (Fig. 3).
The superflous wood is then pared away, leaving the solid
voussoir, as shown in Figs. 4 and 5, a piece of wood being
inserted at the broad end as a handle.

Some common earthen koondas (Fig. 6) are then made, in
the ordinary manner, having their tops sloped at the same
angle as the voussoir, but accuracy in this case is not neces-
sary. When the koondas are dry, they are sawn in two;
after this they may be burnt. They may also be made of
wood ; but the earthen ones only cost a few annas each, and
are not liable to warp.

To make the moulds, clay mixed the day previous, and con-
taining rice bhoosa, to prevent cracking, -is beaten into” flat
cakes with the hand, and placed in the half koondas, and well
pressed against the sides and bottom with the hand. The two
pieces of koonda are then bound together with a piece of rope.
An iron rod something less than a quarter of an inch in dia-
meter is then inserted into a hole at the centre of the bottom of
the koonda. Next, the wooden voussoir, which has a hole
bored through it for the reception of the rod, is forced iiito the
koonda, pressing the clay against the sides and hottom. This
is repeated four or five times, care being taken to keep the
voussoir wet, to prevent it adhering to the clay. If there
" appears to be too little clay in the koonda, from the cakes
having been too thin, more can be added, until the ‘wooden
voussoir, by compressing it, forms a mould as accurate as
itself. The voussoir ought to be carefully withdrawn from the
mould, otherwise the mouth will be spoiled.

The mould ought not to be removed from the koonda for
four or five days, as, the mass of clay being great, it is liable
to crack ; it ought, moreover, to be kept in the shade, and,
whil® drving, any cracks that may appear ought to be stopped
with moist clay. As the moulds are removed from the koon-
das, the weight ma).' be greatly reduced by taking an adze, and
paving the exterior into the form of a hexagon, corresponding
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with the inside of the mould. When they are dry, holes
should be made in the bottom, to correspond with the tenons
on the wheel (Fig. 8) on which the hollow voussoirs are form-
ed. By doing this before the burning, much labour is saved,
the dry clay being easily cut with a chisel. “The moulds may
then be burnt. Litter is the best fuel for this purpose, wood
creating too great a heat, and cansing them to lose their shape
from fusion.

Two coolies, after a few days’ practice, will make from 6 to
8 moulds per day, and a carpenter can reduce the weight, and
otherwise complete 15 in the same time. A great number are
required, but this is only troublesome at first, for they last a
long time. Those I made had been three months in use when [
left Shikarpore, and had suffered no injury up to that time. If
they do break, it is in the burning, or the first or second time
they are used afterwards ; and the damage is always caused by
carelessness in not mixing the clay well, or in not pressing it
into the koonda sufficiently.

I used three different moulds for my vaults. They were
radiated to suit spans of 8, 15, and 22 feet. I have now, how-
ever, discontinued those for the 8 feet span circular arc, as I
intend making the vaults flatter. To enable the workmen to
readily distinguish the different kinds, T inserted small pieces
of wood into the bottoms of the wooden voussoirs. In this
manner all the moulds are stamped, and, consequently, all the
hollow voussoirs receive the same distinguishing mark as the
wooden ones. I found this simple little precaution of very
greatuse. Before commencing the mould making, the wooden
voussoirs should be kept under water for two or three days,
and afterwards they should never be allowed todry; other-
wise, from increasing or diminishing in bulk while they are.
being used, the moulds made with them will not be of the same
size.

To make the hollow voussoirs, the clay used should be what
is commonly called “ strong earth,” or what "is used for
pottery. It should be beaten into dust, and then mixed with

G
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dry horse-dung, also beaten to dust. Water should then be
added. An hour or two afterwards, when the clay is com-
pletely saturated, it should be well mixed with the hand, suffi-
cient water being added to make it of the consistency of paste
or puity, so that it can be taken up in. the hand, and easily
compressed into any form. It should remain in this state for
twenty-four hours, after which it is fit for use.

The mould is filled in the same manner as the koonda. A
piece of clay, taken from that before mentioned, is well work-
ed up with the hands on a piece of plank, in the same way
in which a native makes his bread. Itis then beaten out
with the palm of the hand into two flat cakes, which are care-
fully placed agaiust opposite sides of the mould, and overlap-
ping each other a little. The clay should then be well pressed
into all the angles of the mould with the knuckles. After this,
a piece of clay, about the size of an apple, should be thrown
smartly to the bottom of the mould. If this is well done, it
drives the clay previously placed most effectually into the
acute angle at the bottom. The pressure of the knuckles is
not sufficient there, and, moreover, this last piece of clay
makes the circular wedge (Fig. 7) act more effectually, The
mould is then placed on the wheel, and a small chip of wood
(a Fig. 7), an eighth of aninch thick, inserted between the clay
and the lower side of the mould:-- This is to prevent the wedge
from making that side of the voussoir too thin, There is no
necessity for a similar precaution for the other sides. Apiron
rod, like that previously mentioned, is then passed through the
bottom of the mould into the top of the wheel. Nexta circular
wedge (Fig. 7), about half an inch less in diameter than the
breadth of the mould, so as to leave round it about a quarter of
an inch of clay for the thickness of the voussoir,and havinga
hole bored through it for the rod, is placed in the mould, and
plenty of water sprinkled on it. The wheel, with the mould
on it, is then set in motion with the foot, the wedge being
firmly held with the hands, and gently pressed dowawards.

If it descends very rapidly, it will be-found, on taking it:
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out, that the cakes of clay are too thin: whenever this
appears to be the case, more must be added with the hand.

Ifthe wedge does not descend to the bottom, it is -owing to
there being too much clay, and this will have accumulated
under it. This should be removed, care being taken, in doing
so, not to tear the sides of the voussoir. The hand should be
conveniently placed against the clay, and the wheel set gently
in motion. The surplus clay is neatly cut off in this manner.
The wedge should then be again inserted, and the process
continued, till the inside of the voussoir is perfectly smooth,
and free from flaws. The wedge should be slowly removed
from the mould, the wheel being kept in motion. The wedge
ought to go to the bottom of the mould. This isascertained
by looking at_the indentation made in the clay by the pro-
jecting piece at the bottom, and which is made to prevent
the wedge descending too far, and destroying the bottom of
the voussoir. It will be observed, from the manner in which
the voussoir has been made, that the acute angle at the bottom
is solid. This must be scooped out with the hand, and, at the
same time, the water which. collects. there during the process
above described should be removed with a piece of clotli.

The next process is the closing of the mouth. The surplus
clay and chip of wood are first removed. A good piece of clay,
tolerably stiff, is then rolled between the hands, until it is-
almost a foot long, and an inch in diameter. One end'of
this is attached to the mouth of the voussoir, and thé wheel
being set gently in motion, it is carried all round, and well
joined to the voussoir, by pressing it and the side together
with the'thumb and the finger. This effected, the projecting
clay is tightly held between the thumb and finger, and the
wheel being kept in motion, the mouth is gradually closed. If
there is not suflicient clay, a small cake about the size of a .
rupee should be gently placed on the aperture, and the escape
of the air inside immediately stopped by adding water, and
Jjoining the cake to the clay previously placed. .If thisis not
done quickly, the mouth will sink.
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The mould containing the voussoir may then be placed in
the sun to dry, and when the clay begins to stiffen, the mouth.
must be hammered flat, a small hole being wade-to allow
the air to escape. . In three or four hours the voussoir is suffi-
ciently dry for removal from the mould ; the mould being turn-
ed upside down, the voussoir drops out,

In four or five days the voussoirs are dry enough for burn-
ing. This is done in the same way as with commoy pottery.
A layer of dry sheep’s dung is first laid on the ground, and
over this a layer of light litter. On this bed two lavers of
voussoirs are placed, and over the whole is another layer of
litter, covered with ashes. The ashes prevent the flame from
escaping too soon.

Orné coolie, with two assistants to fill the mould
for him, will, after a month’s practice, make 70
voussoirs per day. Allowing the first, in con-

sideration of his skill ceceeenreenenns .....Rs, 0 2 6
And paying the assistants at the usual rate. (viz.
2annaseach) ceesvecerisessntonecccocns 0 4 O

——— .

WehaveRs. 0 6 6
for the cost of making 70, or say 10 annas per 100.

Again, one “ Buttee” maker,  assisted by two
coolies, will prepare a “ Buttee” containing
700 voussoirs in a day.” Allowing the buttee
maker for his work, and for watching the

buttee during the night ....... cereoracans Rs. 0 5 0
Paying the assistants at the usual rate of two
annas each ..... ceesarann crseans «+e.2..R8. 0 4 0

And allowing one cart and a coolie 8 annas per
day for two days for collecting litter,.......Rs, 1 0 0

We have,Rs. 1 9 0
for the cost of burning 700, or say:4 annas per 100. * Adding

-
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this to the cost of making, we have 14 annas for the cost of
“making and burning 100 voussoirs.

Until the coolies are éxpert, of course the voussoirs cost
more than the above; but if the work is only cautiously com-
menced, and the number of hands gradually increased, the
difference is not very great. In my manufactory I employ
the carpenter, who makes the. wooden voussoirs, to superin-
tend the mould making. I find this a good plan, as he readily
detects flaws. I also employ a potter to show the coolies how
to mix-the clay.

In order to employ convicts to make voussoirs for a bar-
rack for the police, I used two wheels : on one the convicts
made the voussoirinthe rough, on the other the surplus clay
was removed, and the mouth closed by a potter. The potter
finished 150 voussoirs per day, with ease, in this manner. I,
however, found, that from the voussoirs being frequently left
standing in an unfinished state, they were not so well made,
the clay becoming too stiff. By giving a man a wheel, and
making him do the whole of the work himnself, he can be
held responsible for the quantity and quality of his work.

- The first voussoirs I made had a hexagonal interior, as
well as exterior, and were formed outside a mould ; one of
my reasous for preferring the hexagonal voussoir being, that
of all regular figures which fit accurately together, the
hexagon is that which has the greatest area compared to the
perimeter, and is therefore the hghtest form that -can possi-
bly be chosen.

This peculiarity has been remarked in the honeycomb, the
cells being héxagonal. After a great many trials, however,
I was obliged to relinquish this form for the interior, as the
voussoirs could not be made free from flaws. By the present
method of making them, however, the object 1 had in view
is partly attained by a natural process. It will be observed,
that while the circular wedge is being forced into the mould,
the sides of the voussoir undergo greater compression than
the angles; consequently, when the wedge is removed, the
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clay at the sides to a small extent expandsagain ; and this
change is further carried out during the drying, for the clay.
being thickest at the angles, they shrink more than the sides.

Another object I had in view, viz. making all the sides of
the same thickness, even at the bottom, where the voussoir
is an elongated hexagon, is also attained by the present
method. The circular wedge, being only steadied by the
hand at the top of the voussoir, oscillates a little as the wheel
is turned, and being almost equally checked in each direction
by the clay, forms, provided the process is not. continued very
long, a circular aperture, which corresponds with the regular
hexagon outside it. At the bottom, however, where the wedge.
is kept steadily in the centre by the .iron rod, it forms an -
elliptical hore in its oblique section, a form which exactly
suits the elongated hexagon. (Figs. 10 and 11.)

It may appear from the preceding description, that these
voussoirs can only be made with clay of rare quality ; but I
feel sure, that wherever the clay is good enough for common
pottery, (and there are few places where it is not,) they can be
made equally well.

The Construction of the Vault.

The haunches and end walls having been carried up to the
requisite height, the first voussior is let into the end wall at
the crown of the curve. (Fig. 12.) Other voussoirs at proper
intervals are then similarly let into the wall, till the haunches
are reached. About one-half of each voussoir ought to pro-
ject outside the wall, and the- interval between each should
be sufficiently large for the reception of half a voussoir and
its cement. The vaulting is then commenced at the angles,
which are gradually filled in, each course of voussoirs being
commenced at the end wall, and carried obliquely down to the
haunch in the following manner. The sides ‘of voussoirs 6
and 7 (Fig. 12), and the wall in front, being covered with
cement, No. 8 voussoir is thrust in (care being tuken in doing
80 to keep the top parallel to the direction of the vault) with
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two or three blows from the hand. It penetrates like a
wedge, making the joints quite smooth. After this, the joints
should be closed above and below, to make them air-tight, till
the clay has stiffened a little. No. 9 is then thrust into its
place in the same way as No. 8, forcing thé latter, if it is pos-
sible, still tighter into its place. This completed, No. 10 in
the next course is placed; and so on throughout the whole
length of the vault.

It will be observed, that by keeping the haunches of the
vault advanced at this angle, any settlement at the crown is
prevented. Two sides of each voussoir being perpend1cu]a1
to the direction of the course, they are dnectly opposed to any
settlement. The vault.is kept in the proper curve by a circu-
lar piece of plank, standing on the projecting bricks of the
cornice ; and so little settlement takes place, that this can be
made to slide back under the completed portion of the
vault.

The voussoirs run about 450 to 100 square feet, and a
workman tolerably expert can vault 40 square feetin a day.
From the small number of voussoirs required, and the small
quantity of cement used, he requires very little assistance.

In all the vaults constructed on this plan, mud and bhoosa
has been the cement used, and it has been found quite suffi-
cient. Being thrown against the voussoirs, and spread with
the hand, it will be found more expedltlous than chunam, and
of course more economical.

With regard to the haunches, it is evident that they should
be carried up as far as ever they will stand securely without
the assistance of the thrust from the vault, for the more the
centre of gravity of the wall and haunch is brought inwards
in this manner, the greater is the stability of the structure
when completed. I fourid from experiment that the haunches
of a semi-circular vault of 15 feet span could be carried up
to a height of 5 feet. To prevent accidents from a number.

*of work-people congregating on them before the vaulting was
commenced, I carried the haunches up to a height of 4 feet
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in the first instance, completing them to the requisite height
while the vaulting was being executed.

It appears to me impossible to apply the accurate theories
of the arch to these vaults, the strength of the cement bearing
so great a proportion to the weight. It is evident, moreover,
that a portion of the vault is supported by the end wall
against which it leans—it may be almost said to rest upon it,

The perfect manner in which the strain is distributed
through the mass, owing to the hexagonal form of the vous-
soir, and the peculiar bond arising from that form, and the
obliquity making a rupture extremely difficult, also contribute
to render calculation ‘erroneous. Actual experiment must
determine the extent to which the principle can be safely
carried,

J. G. FIFE, Lieutenant,

Executive Engineer, Upper Scinde.

Kipree, West Bank of the Nara, 24th December 1851.
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No. 3627 or 1852.
Pusric Works. - GENERAL DEPARTMENT.

To the SecrETARY TO THE MiLiTARY BoARD,
Bombay.
Sir,

I have the honor to submit the statement of expenditure in
the construction and repair of public works from the Ist of
.May 1851 to the 30th of April 1852, amounting to Rupees
2,69,082 (two lacs, sixty-nine thousand and eighty-two).

2. The following are the names of the Officers who com-
posed the department :—

Lieutenant Jenkin Jones, 1st Assistant.

Lieutenant W. Waddington, Acting 2nd Assistant.

Mr. Armitstead, 2nd Assistant.

Captain Macdonald, in charge Nagpoor dawk line of road.

Lieutenant J. A. Fuller, 2nd Assistant.

Mr. Scott, 2nd Assistant,

Lieutenant C. Scott, 1st Assistant.

Lieutenant J. S. Trevor, 2nd Assistant.

3. The expenditure duringthe year amounts to Rs.2,69,082.
(two lacs, sixty-nine thousand and eighty-two), whilst the cost
of superintendence comes to 23} per cent. on that sum. By
a reference to the reports for former years, it will be seen that
the expenditure for the last year, as compared with the average
of that for the two preceding years, has decreased to the
extent of Rs, 88,758 (eighty-eight thousand, seven hundred
and fifty-eight), whilst the cost of superintendence has in-
creased from 19} to 23} per cent. The cause of the diminu-
tion in the expenditure is to be ascribed to three circum-
stances :—

1st.—The suspension of Lieutenant Scott’s road from Kus-
sara to Khurdee.

H
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2nd.~The completion of the Thull Ghaut.

3rd.—The completion of the portions of the Poona and
Sholapore road which had been sanctioned for a large amount.

4. T am happy, however, to vemark, that the recommence-
meunt of the first work has been lately sanctioned, as also a
large number of other works under different. Assistants ; and
there is every prospect of the expenditure amounting during the
present year to what it came to for the two preceding years.

5. I will now proceed to notice the works of importance
which have been carried out under each of the Assistants. I
shall not refer to the repairs of the roads in the department,
which occupy so much of the time and attention of the dif-
ferent officers.

‘Works CONNECTED WITH THE COMMUNICATIONS OF
* THE COUNTRY.

Lieutenant JENKIN JoNEs, 1s¢ Assistant, in charge of Public
Works in the Poona Collectorate.

6. The improving and widening of the mail road from Da-
pooree bridge to Akoordee has been completed, at a total
cost of Rs. 10,256-4-3 (ten thousand, two hundred and fifty-
six, annas four, and pies three). The road originally was only
20 feet wide ; it is now 25 feet wide; and the raised portions of
the road have been protected by means of mounds of earth,
as a security against accidents. This portion of the road was
in very bad order before it was widened. It is now about the
best piece of road along the whole line from Poona to Pan-
well, which circumstance I ascribe to the wear and tear of the
road having been diffused over a greater surface, and to the
surface of the road having been kept as flat as possible.

7. A cross-road from Chakun, to join the mail road near
Wurgaum, was sanctioned under date the 18th March 1851,
for Rs. 12,800 (twelve thousand and eight hundred). Con-
siderable progress was made in the execution of the road
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during the year, and the traffic between Panwell and Ahmed-
nuggur has already adopted this route, in preference to the
old road vi¢ Lohgaum and Waghoolee. :

8. A branch road, sanctioned under date the 31st Octo-
ber 1851, for Rs. 3,837 (three thousand, eight hundred and
thirty-seven) has been opened out between the mail road
and the city bridge at Poona, and it affords a direct com-
munication between the two, which was much wanted. The
work has been completed.

9. One double and four single drains on the Nimbadee-
rah Ghaut, beyond Ahmednuggur, have been built, ata cost
of Rs. 320-9-5 (three hundred and twenty, annas nine, and
pies five). The road was made many years ago, by means of
prisoners, and these drains were left undone; in consequence
of which carts were unable to adopt the new line of road
which has now been made available. )

10. A sum of Rs. 1,304-3-9 (one thousand, three hun-
dred and four, annas three, and pies nine) has been expended
during the year in marking out and improving the road up
the Moota river in the direction of the Mgirrah Ghaut. The
anjount sanctioned was Rs. 3,000 (three thousand), derived:
from certain funds placed at my disposal by the Collector of
Poona. The road was nearly impassable for carts before the
new line was opened out. It is now_ much used, and has
proved of much convenience to the public.

Lieutenant WADDINGTON.

11. This officer was appointed to the department under
date the 18th October 185], and he has been employed in
the construction of two roads,. one from Narraingaum to
Jooneer, and the other from Narwingaum to the Alleh Khind,
in the direction of Sungumnair and Nassick. These roads
were sanctioned under date the 18th March 1851, at the rate
of Rs. 800 (eight hundred) per mile. Curb stones have been
dispensed with, The road has been very well drained through-



62

out, and, when completed, there will not bea dip along the
whole line. Both roads have been considerably advanced.

12. I should also mention, that the road through the

Alleh Khind, which was made some twenty years ago, has
" been put into thorough order. From its not having been
repaired for years, it had got into a very bad state, and it
was nearly impassable for carts. When the road is sanctioned
as far as Sungumnair, and the Chundunpooree Ghaut is pro-
perly made, a direct communication for cart traffic between
Nassick and the valley of the Godavery will be opened out
with Poona and Panwell. -

Mr. ARMITSTEAD, 2nd Assistant.

13. This Assistant has been principally employed in the
construction of the road from Poona towards Sholapore ; and
as nothing has been published regarding it for the last three
seasons, it may be as well that I should show concisely what
has been done up to the present time.

1st.—The first portion of the road from Indapore to Patus,
a distance of 44 miles, 6. furlongs, and 17 yards, was sanc-
tioned under date tlge 17th December 1845, for Rs.2,54,732
(two lacs, fifty-four thousand, seven hundred and thirty-tw&),
and it was commenced under date the 5th of February 1846.
The road is 22 feet wide, well raised, levelled, bridged, and
drained throughout, with the exception of the ten streams
which require bridges of a large size to be built over them.

2nd.—The second portion of the road from Poona to
Patus, a distance of 36 miles, 6 furlongs, and 170 yards, was
sanctioned under date the 31st August 1848, for Rs 1,31,221
(one lac, thirty-one thousand, two hundred and .twenty-one),
and it was commenced under date the 1st November 1848. It
is of a similar construction tg the portion above described. It
is completed, with the exception of fifteen bridges, which are
required to be built over the large streams that intersect the
line. The plans and estimates of these bridges have been
submitted for sanction.
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3rd.—The third portion of the road from Indapore to the
Bheema river, a distance of 5 miles, 5 furlongs, and 100 yards,
was sanctioned under date the 21st November 1850, for
Rs. 20,711 (twenty thousand, seven hundred and: eleven); it
was commenced by the late Lieutenant Donne, and complet-
ed by Mr. Armitstead.

4th.—The fourth portion includes the continuation of the
road from the Bheema river to Tunboornee, a distance of 7
miles, which was sanctioned under date the 15th January 1862,
for Rs. 29,430 (twenty-ninethousand, four hundred and thirty);
and the construction of the road on both sides of the Leena
river, was sanctioned under date the 21st November 1850, for
Rs. 6,735 (six thousand, seven hundred and thirty-five). Con-
siderable progress was made in the construction of both pieces
of road during the official year, and it is expected that about
four miles of road will be made beyond Tunboornee within the
amount sanctioned.

It appears from the above statement, that 98 miles, 2 fur-
longs, and 67 yards of this road have been constructed in the
course of the last six years ; and the following Table shows the
masonry works that have been executed, on each portion of
thie line :—
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List of Bridges and Drains built on

SLABBED DRAINS.

i Three | Four | Five Six
Single. Double. Water | Water [Water {Water
Ways. | Ways. (Ways. [Ways.

Sl S |sle Sl o
=3 @ [ E-R Qlolo Q
S8 Bl |&ES &
g o Bl el PO D= D o o PR DR PER GG -3 [FE O Q3 QR +3
~| R [R IO O[NP |*iIDiID]|D]|D o | o @ D
slelelslei@islelel@lR@iSigim & & | &
S'ez o [Blo [F|a o] inle [Tlelo| F|o | ¥
Poona to Patus ....[..] 38 29[38/15}..]..1..; 6113]| 2[..| 1} 4] 38| 1 1 .o
Patus to Indapore ..{30] 85 42[23| 2| 3! 6[18118|..1.. 4i..] ..V .0 .. 2
Indapore to Bheema)
River ...-.--0-+] 8] O 17} 8]..1..[..1 1} 7..{..0..] 9l..] ..| .. 1 1
Bheema River to Ye-
NEZAUM svsrconsse 21 6| 12) 3.0 |- 2 L.ofoo]o]oo]oe] o] oof o 1
Total....[40]i35/100/69(17}. 3] 6[21132/113| 2| 1| 7, 4] 8] 1 2 4

RemAaRKs.—Total length of road from Poona to Yenegaum 98 miles, 2 furlongs,
and 67 yards. :
Masounry slabbed drains of sizes.... 400

9 culverts of sizes.......... 32
» bridges «¢coveevvronares 19
”» s 2arches........ 1

» el 3 39 terseceras 1



65

the Road from Poona to ¥enegaum.

ARCHED CROSSINGS.

Calverts. BRripnces.
. Three
Single. Single. Double. Water
- Ways.
ilsl5lsl5lslslslsls] B ls| 6 | 8 | ¢
A AR A A - - Romarke.
wepEiempeRig 8] Xl 2 | 8 |
eefeoleod Bloofoel Heoloo]en 2 |1 1 . .o
13, 8/ 6| 114 8{1[3[ 21 .. I..] .. 1 1 Nineteen aqueduets for
garden irrigation are not
. qeefeede I . . .o [incloded ~ under the
1 1 works of road drainage.
13181 7[ 414/ 321 3] 22 2 [1 1 1 1

(Signed) T. P. ARMITSTEAD,
2nd Assistant Superintendent of Roads.
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14. Roadways have been cleared from the main line to
the seven travellers’ bungalows between Poona and Indapore,
at a cost of Rs. 275-4-9 (two hundred and seventy five, annas
four, and pies nine). !

15. The bullock track over the Deweh Ghaut, between
Poona and Sassoor, sanctioned under date the 20th February
1850, for Rs. 500 (five huudred), has proved of great conveni-
ence to the public, and numerous carts even prefer this route
to the road over the Bapdeo Ghaut. A new line down this
ghaut has been marked out, with a slope of 1in 20, and the
sanction for its construction is daily expected. .

16. Cuptain MacpoNaLDp succeeded the late Captain
Dennis in charge of the dawk road from Ahmednuggur to the
Whurda river, in the direction of Nagpoor.

17. Independent of the repairs to this line of road, which
are principally made to facilitate the dawk from Calcutta to
Bombay, more particularly during the monsoon, a number
of masonry, wooden, and flying bridges have been construct-
ed, at an aggregate cost for the years 1850-51-52 of Rs.
4,914-15-6 (four thousand, nine hundred and fourteen, annas
fifteen, and pies six);and a fair weather road has been cleared
between the Godavery and the Wurda river, the cost of which
has amounted on the whole to Rs. 12,237~1-4 (twelve thou-
sand, two hundred and thirty-seven, anna one, and pies four).
The work is completed.

Lieutenant FULLER, in charge of Roads in the Northern and
Southern Concan.

18. No new roads or bridges have been carried into execu-
tion by this officer during the past Official  year.

Mr. Scorr, in charg ge of Roads in Salsette.

19. No new roads have been carried into execution by this
Assistant.during the past official year, but a number of small
works in connection with the communications of the country
under his charge have been performed.
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20.- The Dysur, Goregaum, and Saunky bridges, on the
Ghorebunder road, have been enlarged, and their respective
approaches improved. A raft has been provided for the Col-
sette ferry, at a cost of Rs. 1,107 (one thousand, one hundred
and seven), and a horse-boat for the ferry between Ghore-
bunder and Bassein, at a cost of Rs. 1,276 (one thousand, two
hundred aund seventy-six), whilst several of the other ferry
boats have been extensively repaired, and the ferries generally
are now well provided with boats. A new horse-boat for the
ferry at Satputty is in course of construction, at an estimated
cost of Rs. 1,500 (one thousand and five hundred).

21. Milestones have been put up on the Bandoop and
Tanna road, at a cost of Rs. 13-11-8 (thirteen, annas eleven,
and pies eight). ‘

Licutenant ScotT, in charge of the new Road from Kussarah to
Khurdee, and of the Line from thence to Colsette and
Kusseylee Bunders.

22. The sanction of the new line of road was suspended
during the past year, pending a rveference to the Government
of India, and the extensive works along the line were stopped,
with the exception of the viaduct over the Mokhownah river,
which was carried up to the springing of the arches. The
amount expended thereon during the year came to Rupees
5,059-12-7 (five thousand and fifty-nine, annas twelve, and
pies seven). The sum sanctioned for 12 miles, 7 furlongs, 95
yards, and 2 feet of road, comes to Rs. 2,565,849 (two lacs,
fifty-five thousand, eight hundred and forty-nine), and the
amount already expended to Rs., 1,17,138-5-4 (one lac,
seventeen thousand, one hundred and thirty-eight, annas five,
and pies four). Itis expected that the greater portion of the
line will be opened to the public by the next monsoon.

23. The steps to the bunder at Kusseylee have been
repaired, at a cost of Rs. 138-10-2 (one hundred and
thirty-eight, annas ten, and pies two). Land-slips have been
removed on the Ist division of the new road, at a cost of

I
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Rs. 517-1-4 (five hundred and seventeen, anna one, and pies
four), and temporary bridges have been erected across all the
impassable nullas below the ghaut, for the convenience of the
mail during the monsoon, at a cost of Rs. 155-10-6 (one
hundred and fifty-five, annas ten, and pies six).

24. Lieutenant TreVOR succeeded Lieutenant Chapnian,
under date the 13th August 1851, in charge of the roads and
public works in the Nassick Sub-Collectorate.

25. The Undwell bridge, of 100 feet span, built by Lieu-
tenant CHAPMAN, was completed in January 1852, and its cost,
exclusive of approaches, came to Rs. 16,444-8-4 (sixteen
thousand, four hundred and forty-four, annas eight, and pies
four).

26. It would be too tedious to mention separately all the

new works which have been sanctioned on the great Agra
road, between the Thull Ghaut and the limit of the Candeish

boundary, more particularly as most of them were only com-
menced at the beginning of the present year, and will not be
completed for the next twelve months, I should observe, how-
ever, that they are comprised ofa number of large bridges
over the Wakee, Kaprah, and Waldevi rivers, designed by
Lieutenant Trevor, besides several extensive alterations to the
present road between the Thull Ghaut and Nassick, and small
bridges and drains over many of the nullas that are at pre-
sent unbridged, the names of which are all specified in the
statement of the expenditure.

27. Numerous other bridges on the same line have since
been sanctioned, and the estimates for nearly every improve-
ment required have been submitted. I shall, therefore, mere-
ly add, that the greater part of the road will most likely be
furnished from the Thull Ghaut to Nassick by the next mon-
soon, by which time all the large bridges will have been finish-
ed, and gpened to the public, with the exception of that over
the Nassurdee river, close to Nassick.

28. 1 will now merely refer to a few of the works which



69

Lieutenants Chapman and Trevor conjointly carried into
execution during the past year. -

29. The flying bridge at the Kadoo river, between Nassick
and Chandore, was completed in May 1851 ; the amount ex-
pended on the whole came to Rs. 651-11-0 (six hundred and
fifty-one, and annas eleven). The work consisted of new
masonry ramps on each side of the river.

30. Constructing a ford with approaches: near the site of
the new flying bridge at Nassick has been nearly completed,
and has for a long time past been’ open to the public. This
work was designed by Lieutenant Chapman, and is a great
improvement to this portion of the line of road.

31. The new flying bridge, also, connected with the above
work, was completed in June 1851, for Rs. 9,418-10-11 (nine
thousand, four hundred and eighteen, annas ten, and pies
eleven).

32. A new boat has been built for the ferry at Sungum-

.nair, at a cost of Rs. 604-8-2 (six hundred and four, annas
eight, and pies two).

33. The principal improvement carried into execution dur-
ing the year on the Agra road was the construction of a new
piece of road, for the purpose of removing a steep and dan-
gerous ascent near the town of Chandore; and, though not
quite finished in April last, it was then open to the public.
The work has been very well done, and a small skew bridge
has been built over the nulla at_the foot of the ascent, both
of which works do Lieutenant Trevor infinite credit.

34. The improvement also to the Agra road has been con-
tinued during the year, from & sanction which has been
periodically granted to the extent of Rs. 9,000 (nine thousand),
and the road has now been widened, levelled, and drained
from the top of the Thull Ghaut to a spot near the Wakee
and Kaprah rivers, a distance of 5 miles, 141 yards, a.nd 2 feet.

35. The Undwell bridge was connected with the old line
of road, ata cost of Rs. 902-6-1 (nine hundred and two,
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annas six, and pie one), to meet the convenience of the public
during the monsoon, and the few remaining improvements to
the Thull Ghaut sanctioned after the line was opened were
completed at a cost of Rs. 8,678 (eight thousand, six hundred
and seventy-eight).

36. The roads in the Peinth States were made over to the
charge of Lieutenant.Trevor, under date the 21st November
1851 ; and the road from Sawul Ghaut to Oomralla, and its
continuation to Peinth, as also the road from the Suttee
Ghaut to Hursole, have, with the exception of the latter, been
advanced to as great an extent as the sanctions would
"' permit,

Tanks, Buxps, AND WELLS.

37. Lieutenant JENKIN JonEs hasincurred an expenditure
of Rs. 4,065-9-6 (four thousand and sixty-five, annas nine,
and pies six), in the construction and repairs of tanks, bunds,
and wells in the Poona Collectorate.

38. The Jooneer aqueduct has been ¢leaned.out and
thoroughly repaired, at a cost of Rs. 950-5-1 (nine hundred
and fifty, annas five, and pie one). It is an old aqueduct,
which had fallen into decay. It is intended to afford water
to the inhabitants of Jooneer, and it now furnishes a very fair
supply.

39. The aqueduct leading to the Hafiz Bagh, near Joo-
neer, another old Mahomedan work, is intended for irrigation,
and it has been partially repaired, at a cost of Rs. 978-13-6
{(nine hundred and seventy-eight, annas thirteen, and pies six).
It has been necessary, however, to submit a fresh estimate for
the completion of the work, which has been duly sanctioned,
under date the 19th of Malrch 1852.

40, A well at Loonee, for the use of travellers, has been
built, at a cost of Rs, 421-8-11 (four hundred and twenty-
one, annas eight, and pies eleven).

41. The large tank or reservoir in the Civil Lines at
Poona has been deepened, and the stone used for the purpose
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of filtering the water, at a cost of Rs. 368-15-8 (three hun-
dred and sixty-eight, annas fifteen, and pies eight). This
water, which is the drainage of a part of the cantonment, has
been so purified by means of cleaning out the tank, and filtra-
tion, that it is now used by most classes for drinking and
cooking purposes.

42. The aqueduct which conveys water from the Katruz
tank to the city of Poona has been cleaned out, and the work
has been completed, and the supply thereby somewhat increas-
ed. An experiment was sanctioned for the purpose of ascer-
taining whether an increased supply of water could be obtain-
ed for the use of the Katruz and Kondwah aqueducts, near
to Poona, which has turned out very favourably, and the
result will be made known in a future report.

43. Lieufenant WADDINGTON made some repairs to the
Narraingaum dam, at a cost of Rs. 77-3-8 (seventy-seven,
annas three, and pies eight), which have succeeded in stop-
ping a considerable leakage that occurred in some parts of the
‘aqueduct,

44. Lieutenant FuLLer, This Officer has completed the
repairs of the Wuddalah tank, at Panwell, and it holds water
very well now, and does not leak. He has also built a ramp
at the Panwell bunder, for the purpose of landing carriages
and horses, and he has been. employed in the construction of
a masonry dam at Wasee, for the purpose of irrigating the
salt-pans at that place, from which a large revenue is yearly
derived. An excess is likely to occur in the completion of
this work, which has been caused in different ways, one of
which was the giving way, on three different occasions, of the
earthen dam thrown up for the purpose of keeping out the
tide.

45. Mpr. Scort has executed some petty works in Salsette,
and he has built a ‘sluice-gate to the Government Khar at
Bhinder, near Ghorebunder, at a cost of Rs. 234-9-5 (two
hundred and thirty-four, annas nine, and pies five). The
work has been completed satisfactorily.
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46. Lieutenant Scorr has completed the dam across the
Ruttoondah, which he built the year before, and he has opened
out two wells, one at Kussarah, and the other half way between
that place and Khurdee, both of which have answered very
fairly ; but in the month of May the supply is not so good
as it was expected to be.

47. Lieutenant TreVOR. This Officer has constructed and
repaired several bundaras in the Nassick Sub-Collectorate, at a
cost of Rs. 2,131-12-2 (two thousand, one hundred and thirty-
one, annas twelve, and pies two), and he has sunk a well near
.. the top of the Thull Ghaut, which will prove of great conveni-
ence to travellers and cartmen, it being close to a great halt-
ing place.

Buirpings.

48. Lieutenant JENkIN JonEs has incurred an expenditure
of Rs. 4,748-5-6 (four thousand, seven hundred and forty-
eight, annas five, and pies six) in the construction and repair
of the buildings under his charge. The most important seem
to be the addition of bath-rooms and necessaries to the travel-
lers’ bungalow at Poona, and the construction of arm-racks
and shelves to the different staging pendalls above the Ghaut,
at a cost of Rs. 1,666 (one thousand, six hundred and sixty-
six). The other works are, more or less, of a petty kind,
requiring no particular notice.

49. Mr. ArmirTsTEAD has finished the building of the fine
new travellers’ bungalow between Poona and Indapore ; and
the one at Jeejooree, on the same plan, was nearly com-
pleted in April last. These buildings have two sitting-rooms,
with a verandah all round, and a bath-rocom and necessary at
each end of the verandah, on the rear side. They are built
entirely of masonry ; and the estimated cost, including out-
houses, comesto Rs. 2,117 (two thousand, one hundred and
seventeen),

50. - Furniture has been provided for all the bulldmgs, at
the cost specified in the statement.
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51. Lieutenant FULLER has finished the construction of the
new travellers’ bungalows at Mhar and, Nagotna, and they are
both very nice buildings. The estimated cost came to
Rs. 4,736 (four thousand, seven hundred and thirty-six), and
the one at Mhar to Rs. 4,498 (four thousand, four hundred and
ninety-eight). Both have been completed within the estimates.

52. The arm-racks and shelves to the staging pendalls
below the Ghauts have been completed, and the furniture snp-
plied to the new bungalows above mentioned, for the sums
specified in the statement.

53. New police lines have been built at Penn, at a cost of
Rs. 370 (three hundred and seventy).

54. Mr. Scorr has incurred an expenditure of Rs.
5,076-10-3 (five thousand and seventy-six, annas ten, and
pies three) in the eonstruction and repairs of the buildings
under his charge, none of which are of that importance as to
require particular notice, with the exception of a number of
pendalls or chowkies, which he has built for the police in dif-
ferent parts of Salsette, and which have been completed at a
cost of Rs. 1,346 (one thousand, three hundred and forty-six).

55. Lieutenant Scorr, 1st Assistant, has expended the sum
of Rs, 925-3-3 (nine hundred and twenty-five, annas tlwee,
and pies three) in the repair of thé buildings under his charge.

56. Lieutenant TrEVOR has incurred an expenditure of
Rs. 2,759-8-9 (two thousand, seven hundred and fifty-nine,
annas eight, and pies nine) in the buildings under his charge.
A building for stores, and the use of Overseers, has been built
half way between Nassick and Chandore, at a cost of
Rs. 712-13-4 (seven hundred and twelve, annas thirteen, and
pies four); and the travellers’ bungalow at Egutpoora has
been altered and much improved, at a cost of Rs. 994-6-1
(nine hundred and ninety-four, annas six, and pie one).

57. The above concludes the remarks that I have to offer
regarding the works which have been carried into execution
during the preceding year in this Department; and the only
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thing now left for me to add is, that I have every reason to
feck pleased with the exertions made by the Assistants and
their subordinates in the execution of the works entrusted to
their ehm’o’e

I have the hener to be, '
Sie,
Your mest obedient Servant,
W. D. GRAHAM, Brevet Captain,
Superintendent of Roads and Tanks.

Poona, Supevintendent of Ronds™ Office,
25th December 1852,
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Statement of Expenditure in the Construction and Repair of
Public Works in the Road and Tank Department, from
the Ist of May 1851 to the 30th of April 1852.

Superintendent of Roads’ Ofjice, Poona, 25th Decembcr 1852.

Names of Works. Amount. *° Total.

Rs. a. p. Rs. a. p.
Works connected with the Communications,

Of the COUNLrY.cesvecsvsorocrnvansenss ceeves 2,31,4064 10 7
Including—
Ann.al repairs to roads, bridges, &e. for
1850-51.. v i ierecnncnnnraccnsnes .. 6274 4 8
Improving and widening the Akoordee road 8,283 6 -1
Aunnual repairs to loads, bridges, &ec. for
. 1851-562 evevvnvvasnaae.| 15,643 10 10
Ditto to roads from Poona to Se-|
roor, for 185162 ....... 8,557 b5 5

Construchng 8 new cross-road from Chakun
vid Tullegaum, to join the Poona mail road. 3,385 13 1
Constructing a new road from the old Panow-
loe road to join the presént Joona mail road,
and widening the road from new Poona
bridge to old Panowlee road .......... 2,493 11 10
‘Annual repairs to roads, bridges, &ec. for 1851-A

62, in the Ahmednuggur Collectorate .... 8,78¢ 4 9
Constructing one double and four single drajns

on the road from Nuggur to Neembadeera. 320 9 §
Improving Murra Ghautroad ..cccovecuuees 1304 3 9
Making a road from Narraingaum to Jooneer| 1,006 1 2

Do. do. do. do. to Alleh Khind. 1,340'11 ©
Constructing & new line of road between

Poona and Patus....coeevviveeninea.d] 14371 0 0
Constructing a new lino of road between Inda-|

pore and Bheema...coceevveencs sesnosf 17,583 14 10
Coustructing a new line of road between the

Bheema river and Timboornee ..........l" 2,836 10 1

Annual repairs to main road from Poona to

Patus, for 1851-82 ......... 7,712 10 &
Do. do. from Patus to Indapore,
for 1851-52 ...c.ivtivinnnns 5,311 10 ' 0
Do. do. from Poona to Necra
‘bridge, fordo. ..... 2,711 & 4
lemg standards from Poona to N eel'a bmdge 1,060 14 2

Anannal repairs to masonry, wooden, and flying|
bridges on the Nagpore dawk line, for|
1851-52 v cevsnnsiorrsassonnsnsasanesst 0,868 9 1
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Names of Works. Amount, Total
Rs. a. p. Rs, a. p.
Building masonry, wooden, and flying

bridges for the year 185051 .......c.0.. 2,191 4 6
Maintenance of ferrymen and haulers along

the dawk line of road, for 1851-52........ 3,297 3 11
Clearing a fair weather road between the

Godavery and the Wurda river .......... 4222 1 8
Building masonry, wooden, and flying bridges,

for the year 1851-52...... 2,723 11 0
Annual repairs to mail road, for 1851-52.... 5,425 8 1

Do. to cross roads in the Northern
Konkun, fordo. .......... 3,412 8 2
Do, to main road fordo, ........ 4,572 9 1

" Do. to cross roads in the Southern
Konkun, for do........... 1,601 9 1

Improving the Dhysur, Ghoregaum, and

Sankey bridges, and their respective ap-

proaches on the Ghorebunder road......., 1,519 1 8
Constructing a hovse boat for the ferry be-

tween Ghorebunder and Bassein...... ... 1,026 0 0
Repairing the ferry boats at‘Oomergaum and

Dhanoo ««cecevvnecncsnsonsenssossns - 1,007 0 O
Annual repairs to the several lines of roads in

Salsette, for 1851-62 .....cevuveecnen..] 19407 2 5
New line of road between Kussara and Khar-

s 0. 5,059 12 7
Annual repairs to'main road, for 1851-52....1 11,980 5 8
Building a bridge over the Undwoll river and

approaches .....oceiveeeans recusecneeas *,777 15 4
Constructing a bridge over the Waldevi river. 1,282 12 11

Do. bridges over the Wakeo and

Kaprah rivers, and over a nulla near Egzut-

pooree, and making a .new roud on both

T L R 1,441 0 2
For constructing ford, with approachos, near

the site of the new flying bridge at Nassick. 1,524 111
For the new flying bridgo over the Godavery

river, at Nassick...c.oeevenenenanan... 3,04l 15 6
For removing a steep and dangerous ascent|

on the great Agra road, near the town of

Chandore .....eseeretieinanensiionenns 3804 3 6
For the improvement of the portions of the

Agra line of road between the Thull Ghaut

and Chandors Ghant ...ocecennennas, 8,853 6 3
Annual repairs to the completed portions of

the road hetween Kussnrah and Egutpoora,

FOr I1B51-52 +vvvnreerernennnecneannnes] 1,805 4 0
Repairs to main road in the Nassick Sub-

Collectorate, for 1851-62........] 13,427 16 4

Do. to crosr roud in the Nassick Sub-

Collectorate, for 1851-52........ 1,883 8 7
Msking a new Yodd from Sawall Ghaut to

Oomeralla  vevrcretrovrsocosorsvavsss

3,724 7 11



Names of Works. Amount, Total.
1
Rs. a. p. Rs. a. p.
Tanhs, Bunds, and Wells.o oo ves. seseee 10,711 4 8
Including— ’
Repairs to Jooneergqueduet ..ve.oveen..n.. 861 6 1
Do. to Hafiz Baugh aqueduct, at Jooneer.

Clearing out the aqueduct which conveys wa-
ter from the Katrnz tunk to the city of]
Poona

Constructing a rump at the end of the Pan-

R I S P P I )

978 13 6

1,210 13 11

well bunder «.cocevoveennns 807 0 0
Do. a dam with sluice over the creck
near the villuge of Wassee.... 766 7 5
Do. a well at Kussarah .......... 574 1 5
Building a bundara at the villago of Lones-
VAR coveconetsverorsocacnrsrenssonss 680 14 b5
Sifing a well at Tullegaum, botween the
* Thull Ghaut and Egutpoora ............ 669 9 10
Repairing a bund at the villago of Boralah,
Talooka Dindooree sceeeiiveecerecranen 539 14 1
Buildings «osoveeeeanecan. cevsoe 26,906 10 0
Incluling—
Construction of bath-rooms nd necessaries to
Poona travellers’ bungalow............. . 810 0 0
Arm-racks and shelves to staging pendalls] 1,666 0 0
Annual repairs to travellers’ bungalow in the
Ahmednuggur Collectorats, for 1851-52 .. 620 0 0
Erecting five travellers’ bungalows between
Poona and Indapore ........ 3,375 8 9
Do. anew travellers’ bungalow at Jee-
JOOree .eeeiciieniniiaaan., 645 10 10
Constructing a new - travellers’ bungalow at
MhOar ceoneevrvnsnneneneenas 3,276 8 5
Do. do. do. at Nagotnah.| 3,763 15 9
Erecting pendalls for certain of the police
parties stationed in Salsette +......ieen 696 0 O
Petty repairs for 1851-62 .....o.0v0eaalin 2,102 1 3

Grand Total Company’s Rupees two lacs, sixty-nine thousand,
and eighty-two, Annas nine, and Pies three, «.eeoeeeveeess

2,690,082 0 8

W. D. GRAHAM, Brevet Captain,
Superintendent of Roads and Tanks.
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