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No. 420 OF 1847.

MILITARY DEPARTMENT.

Garrison Engineer s Office.

Bombay, 24th Juljf 1847.
K

13
Sir,

1. Agreeably to the instructions coiitaihp^in your circular letter.s 
No. 4395 of the 11th November 1843, and 3316 of the 18th Au­
gust 1845, I have the honor to enclose a statenient of the expenditure of 
my Department during the past official year, drawn up in the prescribed 
form.

2. In 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 kindf •

. this shews the charge for Engineering to be 8| per cent, on the out'ay 
on account of Public Works, but if tlie sums expended on account of 
artificers and materials supplied to distant stations, such as Aden and 
Scinde, are to be added, the charge for Engineering will be reduced to 

per cent, on the butlay.

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 portloh of a work. •

1 have the honor to be,

Sif, • '

Tour most obedient Servant, 

(Signed) II. J. WILLOUGHBY, Capt. 

Acting Garrison Engineer at the Piksidency.

Bombay, 24lh July 1847.

To THE Secretary to the Mixitary Board,
Bomb.iy.
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AccouTit of ihe Expenditure in the Garrison Engineer s i)eparl)hsn\ 
for the year 1846 | 47.

' Bombay, bZ May 1847.

Name op WoEks. Amount. Total.

Annual and Special Repairs.

Making annual and special Xnairs to ji'e public build- "J 
ings occupied by troops &c.^ thfe Castle, Fort George, \ 
Gwison, Esplanade, ColabalLShd^^out-posts...............J

Certain

Repairing the Jetty at Mahitn.................................... ...............
Tools for the office of the Gan-ison Engineer, and oil for 1 

the Chowkies and Offices........................................................ 1
Contingencies, additional temporary assistance required I 

in the Garrison Engineer’s Office.......... . .............................1
Cowdunging clay -floors of the Barracks &c. at Colaba... 
Cleaning out the Fort ditches.....................................................
Making alterations &c. in the Laboratory...............................
leaking alterations and repairs in the Hospital of the ) 
^2nd Battalion Artillery in Fort George.............................. j
Aiaking alterations to the Quarter Master General’s Office ) 
, at the Presidency.....................................................................j

Constructing two private staircases and bathing rooms 1 
to two of the Officers’ Quarters in Fort George..................j

Constructing two windows in the dead wall in the Nortliof ) 
the Military Pay Master’s Quarters at the Presidency.. 5 

White-washing the Pendalls, Native Officers’ Quarters,
Store-room, Quarter Guard, Seijeant Major’s Quarters, Z 
Qr. Master Seijeant’s Quarters, and School room, of the Z 
Marine Battalion Liiie^ on the Esplanade..........................J

White-washing the Pendalls of the 20th Regiment Native ) 
Infantiy on the Esplanade........ ............................................ j

White, grey,‘j'ellow and pink washing inside the Hospitals, ) 
out-houses, and Assistant’s Quai’ters at the Presidency.. 

Constructing mat'frames and naaking^ repairs to the Bar- ) 
racks at Colaba....................................  <

Repairing the stays, fastenings &c. of the different flag- 1 
staffs at the Presidency................................  J

Repairing the bamboo wall See. of. the depdt privy at Co- 1 
labah.........................................................  $

Putting up the mat frames,repairing the ceiling Scc.of the")
Quarters of the Adjutant, 23rd Rd^iment N. L. I. at > 
Boreebunder................    5

Making necessary repairs to the buildings in the Grand
Ai'senal.....................................;..................................... '• • • • 1

Eepaii-ing the dungaree ceiling of the quarters formerly's 
occup’31 by the Surgeon of the Native General Hospi- > 
tai on the Esplanade...............................................................5

Making tatta wall and repairing a post of the Cooperage ) 
sheds on the Esplanade..................................................... ' • (

Repairing a portion of a wall in the lines of the 23rd Be- ) 
giment N. L. 1. on the Esplanade..................................... )

Carried forward Rs.. 1

I

Jte- •

443
95

830
41

2,474
31
90

200

1^80

225

388

349

674

713

136

23

17

60

4

a. P-

10 2

I
I

16

20

•5
5

10
7

0

•3
0
0

0
11
7
0
0

0 0

0 0

0 0

3

4

8

12

9

0

8

1

0

0

0

3

4

0

0

2

0

0

5

0

0

0

1 23,946 10 o
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Expenditure.—( Continued.)

Kame op Works. Amount. Total,
I I

' Brought over Rs....
Repairing dungaree ceiling of three Officere’ Quarter^ and "I 

part of the bamboo wall in the Sonataiium on thj Es- ; 
planade.....................................................................................j

Repairing the Ordnance Bunder................... .... .. ............
Repairing the drain passage through the compound of the 1 

Adjutant of tlie Moi-ine Battalion............................     (
Repairing the outer tattas of the necessaries used by the t 

women of the 20th Regiment Native'Infantry.... .... ji 
Constructing drains to the compound and foot-paths to S 

the out-oflices of tlie Brigade Hospital on tlie Rsplan- > 
• ade..'..........  J

White-washing the Barracks at Colaba....................................
Making minor improvements and alterations to the Hos- } 

pitals at the Presidency................. 1...................................... 5
Rebuilding tlie wall 9a both sides of the entrance ta the 1 

packing room in the Grand Arsenal....................................)
Fitting up the .places at the entrance of the offices and"^ 

new Quarters both in the Town Bari'acks and Fort > 
George.........J...............  5

Repairing the Godowns in the Mondavee Lunette, in / 
charge of the Deputy Commissary General................;. {

Making mat veranda and glass casement to the South S 
and West vejoindas of the Adjutant’s Quarters, 23rd Re- 
giment N. L. L at Bore Bunder..........................................J

Repairing a wooden ti-ough of the European- General
HuspitM........................ .*..........................................................j

Repairing the wall round the compound of No. 32 Bun- ) 
gulow at Colaba.......................................................................5

Making four additional windows to the packing room in..... J

s 

i 

Filling in the space of giamntl in the Gun Carriage yard 1 
atColaba.............................   j

Substituting Pore Bunder stone floor for the present one
of chunam in the Billiard Table Veranda in th»; Moss t 
House, and rebuilding the privy and fitting it up with a ? 
water-closet at Colaba.......................................................... 5

Preserving the mat frames removed from the BarrScks ) 
at Colaba................................  5

Repairing the gates of the Fire Engine shed............................
Repairing the railing and gates &c. of the Lines of the ) 

24th Regiment Native Infantry............................................ J
Constructing additional cook-house accommodation for S 

tlie Hospital used by the regiment quartered at Co-> 
laba, and the Depdt Queen’k Troops..................................3

Making alterations in the Gun Carriage Manufactory at ) 
Colaba....................... . ........................................................... )

Repairing the gate leading to tlie Town Barrack, and re- ) 
placing to top stone of the drain in tlie square &c......... 5

, Carried forwAd Rs....

the Arsenal &c........ .......................... ...................................
Eene'ving the ceiling of tlw bedroom of No. 56 Quarters 

at Colaba....................... .........................................................
Putting a railing round the Ditch from the outer Gate to 

■ the Otficers’ Mess House in Fort George........................

Rs.
7,003

4a

87.
69

3.

250

106
7,200

750.

02

32

260

9

5

136

24

290

240

265

18
- 6
109

1,360

87

13

19,045

a.
5

P-
1

0

0
0

0

4

0
0

0

0

0

0

5

12

0

0

0

0

0

6
4
0

0

0
0

0

0

0
0

0

0

0

0

0

0

0

0

0

0

0

10
6
0

0 0

0 0

0

5

0

5

Rs.
23,946

a.
10

P--
2

23,946 10.2
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Expenditure.—C Continued.)

t
Name op Works.

'' I
Amount. J Total.

Brought over Rs....
Malting a weather frame to the Town itnjor’s office.............
Making repairs to Bungaltw No. 106 at Colabah..................
Replacing the wooden post of veranda of the Gun Shed ■) 

in Fort George.......................................................................... j
Converting the Northern end of the veranda of the Town j

Major’s office into a small room by trellis work................ )
Making repairs to the railing? and one of the Gateways j 

of the Marine Battalion Lines............................................. i
Repairing the Door of the Sally Port leading from Fort )

George towards Boree Bunder............................................ J
Making alterations and additions to the Commissariat ) 

shod for Bullocks and Carts in Mody Bay.......................... 5
Putting up a punkah in the office of the Deputy Adjutant j

General, Her Majesty’s Forces..............................................5

Buildixgs.
13 &

Putting an upper story on tlie petty store room in the ) 
Grand Arsenal.......................................  J

Erecting a Guard room in the Church Gate Ravelin...........
Erecting a work shed and store room in the Cooperage, 

making an office &c.............................................................. )
Constructing a carriage road from the Castle Gate to the 1 

Mint Tank................................................................................. )
Erecting a Privy for tlie use of the Serjeant at the Salut- ) 

ing Battery................................................................................ >
Enclosing and recovering from the Sea a portion of) 

ground adjoining the Gun Carriage premises onColaha ) 
Erecting solitary cells for the Eui'opoan troops in Gar- 

rison........................................................................................... )
Erecting solitary cells for the European troops at Colaba.. 
Erecting three pendalls for 2nd class servants to the Na- ) 

tive Infantry Hospital on the Esplanade.............................)
Erecting a pendall for the servants of the Hospital for tlie ) 

European Regiment at Colaba.....'...................................j
Erecting a shed for the reception of the Commissariat ) 

Bullocks and Carts, near the Town .Barracks................... j
Constructing a wall of rubble masonry round tlie tank ) 

in Fort George.............,..........................................................J
Purchasing kutcha sag planks required to form a road-way S 

for a bridge of Boats for the Engineer Department in > 
Scinde....................................................................................... j

Erecting a Guard-room outside the Gate of the camp- ) 
equipage yard in the Grand Arsenal..................................... i

Purchasing rafters for Barracks to he erected at Hydra- ) 
bad in Scinde.........................................................................  5

Erecting a shed on the Esplanade for giving cover to tlie ) 
wood work for the Hydrabad Barracks............................... )

Purchasing Bamboos required for the Ex-Engineer’s De- ) 
partment at Aden.....................................................  )

Repairing doors, teakwood,for the completion of the Hos- S 
pital and out-houses of tlie new European Barracks at > 
Hydrabad in Scinde......................... ?.................................. J

Carried forward Rs..

19,515

■Rs- a. P-
19,045 5 6

20 0 0
2 8 0

12 0 0

87 0 0

21' 0 0

6 0 0

801 0 0

op 0 0

2,906 8 0
530 0 0

1,422 0 0

266 0 0

28 8 0

2,475 0 0

4,740 0 0
4,980 0 0

697 0 0

1,800 0 0

2,080

296 0 0

780 2 4

2g5 0 0

659 2 6

269 0 0

1,075 2 4

1,931 0 0

27,130 7 2 43,402

«S.
23,946

7 7
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Expenditure'.—( Continued.)

. Name op Works.

Brought over Rs....

Hommatlago and boat hire for conveying doors to Kur-"^ 
racheo,for tlie completion of tlio Hospital and out-f 
houses of tlie new European Barracks at Hydrabad in ? 
Scinde........................................................................................ *

Supplying wood and iron works for ten Barracks to ) 
be erected at Hydrabad in Scinde...................................... )

Erecting a Guard room and privy in the Gun Carriage |
Manufactory at Colaba............................................................5

Hammallage and boat hire &c. for conveying the wood ) 
and iron works of tlie Barracks to Hydrabad in Scinde. J 

Removing the Warrant Olficer’s Quarters at Colaba, and i 
erecting new Quarters in their stead..................................... )

Ils-
43,462

Amount.

Rs. a. ?•
27,180 7 2

46 15 9

62,316 0 0

1,950 0 0

2,998 3 8

4,400 0 0

Total.

98,849 10

7

7

Levelling the Esplanade, constructing flat rooms &c. for Dhobees, and the 
Establishment for collecting tlie Esplanade fees..............................................1 419,330

Grand Total, Rupees one Lac, fifty one thousand., six hundred and forty 
two, annas three, and pies six................    ) 63

Statement of the sums expended by the Garrison Engineer at the Presi- ■ 
dency,Jrom Isf 21/ay 1846 /o 30</t April 1847.

Kame or Orricsa.
Annual and 

special re** 
pairs.

Certain 
•* Works. Buildii^.

Expended t 
from Espla- 1 Total, 
node Fund. |

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

Its.

23,940

a.

10

p
8

Rs.

19,515

a.p.

13 5

Rs.

08,849 10 7

Rs.

0,330

Rs.

1,51,642

a.'|P

Statement stieiving the cost of Engineering and General Superintendence 
of the Garrison Engineer's Department for the above period.

• w

Name op Oppicer.
Expense of Es­

tablishment 
per annum.

Expenditure. Bate per cent.

o
Captain T, M. B. Turner, Garrison Engineer ) 

at the Presidency............................................

Rs. .
13,263

a.
12

p-
9

Rs.
1,51,642

a.
3

p-
6 8i
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Slatement of sums expended,, not included in. the above statement, on account 
of icorkmen and materials forwarded to Out-Stations.

Amount. Total.

Rs.
41,503

2500

a.

0

P-
9
0

To amount paid to artificers proceeding to, or returning ) 
from, out-stations &c............■............................................... )

To amount paid for materials forwarded to .Scinde...............

Total, Rupees forty-four 'thousand and three, annas seven, and pies nine..

Rs.

44,008
44,003

a. ?•

7
7

9
9

(Signed) H. J. WILLOUGHBY, Capt
Acting Garrison Engineer at the Presideiicy^

♦
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No. 218 of 1847.

GENERAL DEPARTMENT.,

Civil Architect's Office.

Bombay Q.^th July 1847.
Sir, .

1. Agreeably to the instiiictions contained in your circular letters 
No. '4396 of the 11th November 1.843, 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. 

(Signed) IL j. WILLOUGHBY, Capt.

Acting, Civil Architect at the Presidency.

(True Copy.)

(Signed) N. H. THORN BURY, Capt.

Secretary Military Board.

To THE Secretary to the Military Board, 
Bombay.
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-./ItfdoHzzZ of ihc Expenditure in the Civil Architect's Department fot 
^heyear 1846 | 47.

Bombay, IsZ May 1847.

Name op Works. Amount. Totai,,

General Department.

Annual and Special Repairs.

Annual and special repairs to the buildings in the Gen- > 
eral Department for 1843..........................       5

Certain Works.

Substituting plank ceiling for the present One of clotli ) 
in the Roman Catholic Church at Colaba. -......................i

Making alterations to the Lunatic Asylum at Colaba.............
Making alterations to the General Post Office.........................
Patting glass casements to the veranda and windows of J 

the office of the Hon’ble Company’s Solicitor...................j
Cleaning out the Phansi Tank on the Esplanade...................
Putting up a water-closet in Mr. Secretary Escombe’s office.. 
Cleaning out the Town Hall enclosure.......................... ...........
Cow-dunging the floors of the Post Office.............. ............... ..
Repairing wooden posts and iron chain on the Bombay ) 

Green...., ............................................................................... 5
Making four openings within the railing between the ) 

Church and Apollo Gate........................................................5
Removing the remains of the old ramps of Phansi Tank ) 

on the Esplanade...........................  S
Putting up a new ceiling in the office of the Hon’ble ) 

Company’s Solicitor.............................................................. 5
Executing certain repairs to the different wells on the Es- ) 

planade.......................................................................................J
Putting up a temporary dam to prevent the sea water ) 

flowing into the spring in the Colaba channel..................i
Adjusting the displaced stones of the Apollo Pier and Co- j 

laba Causeways........................................ j
Securing from further damage the -wall of the Burial ) 

ground at Back Bay...............................    j
Rebuilding portion of the wall of the compound of Parell S 

Government House, which has been thrown down by > 
the rain water........................................................................... )

Repairing the out-houses of tlie Observatory, damaged by ) 
the Monsoon.............................................................................. j

Repairing two side slopes of the Colaba Causeway................
Repairing k Venetian window in the office of Suporinten- 1 

dent of Stationery..................................  j
Making additions and repairs required to the Burial ) 

Ground at Back Bay........................................................ .. j
Tixing a weather board to a window of a room on the •) 

ground floor of Parell Government House, appropriated > 
as an office, for the, purpose of keeping out the rain.... J 

Repairing the roof of the Cow House and Buffaloes’ shed ) 
at Parell..................................................................................... j

Carried forward Rs....

Rs.Rs. a. ?•

14,809 10 9

^74 0 0
7)775 0 0

470 0 0
400 0 0
185 0 0
349 8 0

24 0 0
16 0 0
0 13 10

295 0 0

900 0 0

104 0 0

126 0 0

97 13 10

. "31 11 2

328 1 6

73 b 0

9 0 0
65 0 0

. 9 0 0

3,834 0 0

50 0 0

48 0 0

15,482 0 3

14)800

14,809

a.!p.

10

I

9

lo; 9
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Expenditure.—( Continued.)

Name of Works. Amount. Total.

Brought over, Rs.... 
Repairing broken panes of glass in the Soijcant’s Quarters ) 

and chowkey attached to the Pound................................... >
Making the necessai’y repairs to the Southern Veranda of A 

the sleeping Bung^ow at Malabar Point, damaged by > 
the late high winds................................'.............................. J

Repairing the weather frames of the Seci'etariate Premises, ) 
blown down by the late high winds....................... T.... 5

Exchanging the brass bolts at present fastening the se- 
veral doors of the basement room of the Town Hall, as > 

■ also two door locks.......................................... ....................j'
Putting up a pfank ceiling to and paving the floors of ) 

the General Post Oftice.......................................................... 5
Repairing posts and iron chain on the Bombay Green..........
Removing the stuccoed ceiling of the large Hall of the

Secretariate and substituting a cloth one......................   5
lessening the depth of the bathing pool at the Lunatic

Asylum at Colaba....................................................................5
Reconstructing a portion of the front wall of the office of ) 

the Hon’ble. Company’s Solicitor... l.................................5
Making the Venetian window in the Hon’ble the Gover- ) 

nor’s bathing room at Parell.................................................5
Putting up two plank screens in the Lunatic Asylum at

Colaba......... ,...........................................................................)
Making three punkahs, two bathing places, and a new S 

mouthpiece for the princij)al fountain in front of Go- > 
vemment House at Pai’ell....................................................j

Repairing two lamp posts at the Government House at ) 
Parell.......................................................................................-J

Raising tiro lintll of a door and converting the five stalls ) ■ 
into loose boxes of the principal stable at Parell...........)

Making alterations and additions to the Jamsetjee Jeejee- ) 
bhoy Hospital.......................................................................  )

Wliite-washing inside the Jamsetjee Jeejeebhoy Hospital... 
Watchman in the Civil Architect’s yai-d, and behind the ) 

Town Baivacks...'............................................'..................... J
Conveyance for Maistree to superintend the civil works.... 
Additional temporary assistance required in the Civil ) 

Aichitect’s Office.....................................................................)
•

Buildings.

Erecting a Dliunnsalla for the use of the de’stitute poor of “J 
the Island of Bombay, in connexion witii the District > 
Benevolent Society................................................................. j

Improving the communication between the Fort and Es- ) 
planade at the Apollo Gate..................................................5

Excavating four old additional wells on tlie Esplanade.... 
Constructing a road from the Boree Bunder Custom ) 

House Chowkey to the main road................................    5

Carried forward Rs. • • •

10
Rs. a. P- Rs.

15,482 0 3 14,809
10 II 0

13 8 0

8 0 0

9 8 0

4,470 0 0
17 6 0

221 0 0

10 0 0

91 0 0

27 0 0

20 0 0

203 0

19 0 0

337 7 6

500 0 0
112 0 0
84* 12 0

240 0 0
411 8 •0

22,300

32,247 6 0

13,373 12 0
100 0 0
590 0 0

_
37,17046,310 12 0

213

11

a.Ip-
-- 9
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Expenditure.—( Continued.)

Name op Works. Amount. Total.

Brought over Rs.... 
Constructing right portion of Jamsetjee Aejeebhoy Hos- ) 

pital...........................  J
Constructing compound gates, enclosure wall, and railing ) 

.for Jamse^ee Jeejeebhoy Hospital...................................... $
Making roads within the compound of the Grant Medical j 

College and Jamsetjee Jeejoebhoy Hospital....................... J
Making fittings See. for the Grant Medical College................
Making up two carts for removing tlie sweepings Sec. of ) 

the Jamsetjee Jeejeebhoy Hospital...................................... )
Levelling the gi'ound generally within the compound of ) 

Gi'antMedical CollegeandJamsetjeeJeejeebhoyHospital 1 
Erecting two Pendalls for the thirty-nine second class S 

- Hospital servants attached to the Jamsetjee Jeejeebhoy > 
Hospital....................................................................................3

Judicial Department.

Annual and Special Repairs.

Annual and special repairs to the buildings in the Judi- ) 
cial Department for 1846.............................  ji

Certain Works.
Making certain improvements and alterations in the ) 

House of Correction................................................................i
Making alterations and improvements in the House of) 

Correction.........................   i
White painting the Chambers of the Hon’ble Sir Erskine > 

Perry in the Supreme Court................................................ 1
Cleaning and oiling the ceiling of the trial wards in the Jail. 
Preparing a scaffold and all other things, for. a native'^ 

named Rugoonatb Muddon, sentenced by the Supreme > 
Court to be executed......................................................... i. j

Putting a screen over a portion of the new Tread Mill in.) 
the County Jail.......................................................... ... .. .. j

Boxing in the ends of the Tread Mill now in use at the J 
County Jail.............................................................................J

Repaii'iug a broken wheel of tlie Tread Mill in the Coun- ) 
ty Jail..................................................................... ;................ 5

Half yearly white and grey-washing the interior of the ) 
County Jail............................................................................. j

Preparing a scaffold and all other things, for' a native S 
named Pestonjee Jamsetjee, sentenced by the Supreme > 
Court to be executed............................................................. J

Buildings.

Erecting an Iron Tread Mill in the County Jail.....................
Constructing a cart with Iron Tank for tlie use of the'J

House of Correction, similar to those in use at ’ the By- > 
culla Schools...........................................................................J

Carried forward Rs....

49,316

Rs.
40,310

a.
12

P-
0

126 0 0

600 0 0

240 0 6

117 13 0
274 15 1

622 o 11

1,225 0 0

3,450 7 10

3,193 0 0

800 0 0

163 0 0
40 0 10

12 10 10

198 0 0

30 0 6

9 4 9

130 0 0

n 2

100 0 0

136 13 0

236 If 0

3,460

4,587

Rs.
37,170 11

14 0

710

4 1

1 10

    
 



11

Expenditure.—( Continued.)

Name of Works. Amount. Total.

Brought over Its,

Erecting an iron Jread Mill in the House of Correction 1 
at Uyculla...................................... i

Territorial Dbfart.xext.

Annvol and Special Jicpairs.

Annual and special repairs to the buildings in the Ter- ) 
ri tonal Department for 1846.... • ,. ' ..5

Certain Works.

Making one new iron-baiTed window, and lengthening's 
tile lower part of the tu’o present windows, and white- ( 
washing walls and ceiling in thelnspectors’ ottice of the ( 
Custom House in the Fort................................................... j

Malting repairs to a Bungalow and 5 Chowkies lately
made over by the farmer of salt- pans to the Depart- > 

• ment of the Collector of Land Revenue.............................J
Repairing the dry stone retaining -wall at the Boree Bun- "I

der, and the Masonry wall near Cpojy ©under, injured J- 
by the late gale and high tides,.. > j . ......^...............j

Levelling and draining of the Town Custoto, House wharf )
and inner Court yard...............;............................................ j

Making, certain alterations to the General Treasury,... 
Making additions to the wall and constructing a gate at)

Cooiy Bunder................................    |
Removing and re-constructing the Custom Chowkoy at i

Mazagon Bunder.................................................................. 3
Removing certain posts and rails in the Town Custom .S

House wharf, and making and fixing new rails in other > 
places...................... J

Removing and re-erecting the Custom Chowkey at Coolee 
, Bunder, and for securing from tlie effect of the Sea the >

Custom House Chowkey at Sonapoor...............................J

Buildings.
Erecting a covered pathway across the open Court yard'a 

' behveen the office of the Collector of Land Revenue and Z 
the Custom House; and for drawing off the watey that ? 
usually collects there during the Monsoon........................J

Carried forward Rs

2,059

Rs.
236

1'^23

a.
13

0

P-
0

0

7,631 10 0

50 0 0

162 0 0

94 0 0

20 0 0
200 0 0
474 0 0

226 0 0

770 0 0
1

370 0 0

. . 455 6 0

7,631

2,366

•*

1,07,037

Rs.
94,525

455

10

0

8'10

0

0

0

0

0
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Expenditure.—( Continued.}

Name op Works. Amount,. Total.

Brought over Rs

Marine ^Department.

Annual and Special li^pairs.

Rs. a. P-

3,039 0 0

62 0 0

19 6 0

1,100 0 0

129 0 0
16 0 0
9 12 6

161 15 5
30 0 0

1,541 0 0
34 0 0

6 0 0

2 0 0

71 12 8

189 2 1
240 0 0
180 0 0

847 0 0

Annual and special repairs to the Buildings in the Marine 1
Department for 1846............... •• ........................................ j

Certain Works.

Raising the drain which runs between the two ranges of "I 
Carpenters’ Barracks in Tod Lane, to the level of the ;• 
drain running down Tod Street...........................................J

Executing repairs to the cooking places of the Admiral’s ) 
establishment.........'.................'.......................................

Pulling down the Naval Captains’ Bungalow with com­
pound and out-offices on the Esplanade, and re-erecting 
them after the rains..............................................................

Removing the Admiral’s Bungalow with compound and ) 
out-houses on the Esplanade..............................................

Making repairs to the Colaba coal shed..............................
Repairing pulleys and other parts of the dropping board 

in the Astronomical Observatory at Colaba....................
Paving certain passages adjoining the Artificers’ Barracks 

in Tod Lane..................................................... '....................
Repairing the wall of the Coal shed at Upper Colaba..... 
Re-erecting the Admiral’s Bungalow on the Esplanade.... 
Replacing the large stones at the lower part of Colaba 

Pilot station Bunder................... .. ..............................
Making repairs to the. dropping board apparatus at the 

Observatory...........................................................................
Placing a post under one of the flooring beams in tiie 

Artificers’ Barracks in Tod Lane....................................
Repairing tlie cock of the water pipe lately broken on the 

Commercial Bunder pier, and cleaning and repairing 
the drain.................................................................................

Making repairs to the Mazagon Bunder..............................
Conveyance for maistree to superintend the Marine works.. 
Additional temporary assistance required in the Civil 

Architect’s office....................................................................

Buildings.

Constructing the buildings for a residence for the Naval 
Dubash, on the Esplanade..................................................

Grand Total, Rupees one Lac, fourteen thousand', six 
hundred and ninety-four, annas three, and pies six.... *
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Statement of the sums expended hy the Civil Architect at the Presi­
dency., from Xst Maij 1846 io 30iA April 1847.

CGrtaiii 
Works.Kame op Opficee. Total.

CitrcKi^ T. M. B. Tunsun, <5ivii. JlBcinnicr. 

Gonoral Separtmont..........................................

Judicial Doparhuont................................................

TcrritoriiU Doparbnont............................... .............

Marine Department...................................................

Grand Total....

BuihHngs.
Aniiuul and 

special re-

Bs.

bU>00433,084 11 11

80,48^

10^007

10,433

7,0S0

a*

It

ir
10

5

8

Statement shewing the cost of Eagineerhig and General Sup'^ntend- 
once of the Civil Architect's Department for the above period.

Nam® op O®®1geB.
Exponce ^fEs- 

tablishment 
per annum.

Expenditure. ‘ Rate per 
cent.

Captain T. M. B. Turner, Civil Architect at
" Rs. ■a. p- Rs. a. P-

tlie ^Presidency....................................................... ' 13,786 ! 0 0 1,14,694 6 0 12

(Signed) H. J. WILLOUGHBY, Capt.
Aciijyr Civil Architect at the Presidency.

    
 



14

No. 86 of 1847.

MARINE DEPARTMENT.
■I.

To

The Secretary to the Military Board.

Sir,

1. I have the honor now to la^ before you the Transactions of this 
Department during the past olficial 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 importance 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 loweV 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 Datft 
here ceased. During the ensuing two spring tides the excavation of tlie 
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 gVeat exertion was drawn. I 
also extracted some others by this means, as well ^s by means of a 
long heavy spar used as a lever, the fulcrum 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 drawn 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 tlie 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 easily 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.

•> 8. The “ improvements to the Apollo Pier ” were commepced 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 (including the filling in), had reached the height of about ten 
feet, a slight settlement was apparent; this increased till the work reached 
a height of about eighteen feet, whei^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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gethfer. Since the completion of the work, the settlement has 'been so 
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 constnic- 
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 cprofessional 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 weight of the superstructure 
must cause it to yield in some degree.

11. In the Board’s letters No. 5717 and 202, dated respectively 8lh 
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 experiments is shewn in the annexed 
statement No. II. By this it will be seen, that all the different clays, 
brick and tile earth and mooiaim, 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 pulverized.

18. 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 Ganee 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 • hydraulic, though 
slow setting below water, but when used above the surface of the water 
they set quickly enough for'almost any purpose. I would not therefore
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recommend the cement being usetL except under water, or where it 
would not he allowed to dly, as I found that; when this was the ease, 
after long immersion it craclted for three or four feet above low tide 
mark: in damp situations it may he’used with great'advantage.

• t 1

I ha\ e the honor to he^

. i5h’,
<9

Your most obedient servant,

(Signed) J. ESTRIDGE, Captain,

En.gine<ir.. to the Dock Yard^

Bombay, Dock Yard Engineer's Oj^iee,
Qtk August 1847.
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No. I.
Statement ■ sJieLoiug tke Actual J^xpenditure upon Warks canning on 

under the Enqineer to the Dock Yao-d, for the oiRcial gear from Isf Mag 
■ 1846 <0 2Qth April

o Name op Works. Amount.
I

Total.

2

3

4

'5

6

7

8
9

10

1
2

S
4 
.5

6

7
8

Constructing a Building Yard to the South East of the A 
Dock Yard and Saluting Batterj, comprising three { 
slips foivbuilding ships of war, of the 1 st class, of ? 
Her Majesty’s Navy...................................................... J

Erecting a Coal Depot on the East side of Colaba. y 
Causeway, between the Merchants’ Ground and' > 
Apollo Pier........................................................................3

Erecting a new Smithy on the New Ground and con- Y 
verting the old Smithy into a store for machinery > 
for the Factory.................................................................. J

Erecting a teak palisading enclosing the ground pro- S 
posed to bo made over to the Dock Yard, and^ re- / 
moving the coal and mast-sheds, and erecting in > 
lieu two double tiled sheds with a cook-room for I 
the boat crews...................................................................j

Making additions and alterations to the oiSces of the Y 
Superintendent of the Indian Navy in the Dock > 
Yard....................................................................................)

Making a channel along the Southern wdll of the..^
New Ground....................................................................... 5

Placing fender posts along the face of the wharf wall ) 
under the large crane near the Factory......... ...........5

Erecting a shed at the bead of the Dock............... ..
Furnishing stones for the benches of thenewSaw Mill,^ 

and backing up the footing wait of the shed with i 
rubble masonry................................................................ j

Erecting a gun-shed in the Dock Yard............................

Repairs to Fortifications and Bnildings.

Widening the entrance of the Stem Duncan Dock...........
Widening the upper Duncan Dock and constructing ) 

grooves for a Caissoon......................................  )
Erecting a cadjan shed over H. M. Ship Meanec...........
Covering with cadjans the Brigs Zenobia and Goshawk. 
Erecting a cadjan shed over the new Stoam Packet | 

under construction in the upper Duncan Dock.... } 
Special repairs to the buildings in the Dock and > 

Building Yards for 1846..................................................S
Securing Uie blocks for the Satellite to be hauled upon... 
Annual repairs to the Buildings in the Dock and )

Building Yards for 1846...........................  5

Rs.Rs. P-

2,995 14 8

5,269 10 2

5,257 15 6

1,700 0 0

4,835 14 4

83 4 4

815 1 6
3,713 0 0

27 8 0

6,315 0 >0

13,642 14 5
1«1 14 0

4,080 0 0
850 0 0

1,057 0 0

420 0 0
124 2 10

2,483 0 0

22,668 15 3

J

30,963

80,963

a. P-

4

4

6

6
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Statement.-—(' Continued.)

6 
Ss

Name op Works.

9

w
11

12

13
14
16
16

17

Brought over Its....

Itopairingjitoro room ahd removing the chains for the ) 
water contractor......................................................... j

Bepoiring the Boiler-makers* shed-on tlie New Ground... 
Cdnstru'cling masonry work for tlie Boiler of the Bock 7;

Yai-d Steam Kiln..................................................... t.. $
Impi-oving the ventilation of the Smithy attached* to ) 

the Factory in the Bock Yard......................  y
Improving the Apollo. Pior,.......................... .'....................
Putting up a revolving light in the Bight Biouse...........
Expoi’iiSonts for water cement.... .......................................
Making alteradons to the Lanthorn of the Light 7

House'at Colaba.............. 1 ........................................
Annual repairs to tlie public buildings in tlie Bock 

and Building Yards for 1847....................................

I

ir
I 
>

Rnpoes....

Amoost.

Bs, <7.. p.
22,668 15 3

2S5 10 8
879 0 0

49 ‘2 3

84 0 0
28,032 & 7

277 8 9
1'00- 5 10
SI 0 0

400 0 0

Bs.
30,963

Totai..

o.
4

62,288 0 4

83,251 4 10

Erboes Excepted.-

(Signed) J. ESTRIDGE, Captain,

Engineer to the EocTi Yai'd..
o

Eombagi Dock Yard Engineer's Office, 
^th August .
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No. IT.

Schedule of Experiments in Water Cement.

Montlii! and 
dates.

Num­
ber of 
experi­
ment.

Propobtioxs. R E at A n K s.

. 1847.
January 30th 1

2

One part Poona lime fresh calcined V
and slaked, one part calcined S
white clay pulverized................. ..

One part Bombay limo sifted and k
ground, one part calcined white/
clay pulverized.............................. »

r

February

1

1

1st

3rd

i
I

3

4

.5

6

7

8

9

10

11

12

13

16

Common Bombay lime and sand, 
taken from the Gar, worked iip< 
and placed into water...................

One part Bombay lime sifted, one 
part calcined wliite clay pul ver- > 
ized.................................................... )

Two parts Bombay limo sifted, one'r 
part calcined white clay pulver- b 
ized....................................................5

One part Bombay lime sifted, one
part calcined white clay pulver- \ 
ized, one part Sea sand................ J

One part Poona lime fresh slaked, A
one part calcined white clay pul- \ 
vorized..............................................j

Two parts Poona lime fresh slaked, }
one part calcined white clay pul- ’ 
verized.................................... _j

Ono part Poona lime fresh slaked, >
one part calcined white clay pul- J 
verized, one part .Sea sand...........)

One part Bombay lime sifted, one J
part calcined white clay pul ver- > 
ized.....................................................5

Two parts Bombay limo sifted, onel
part calcined white clay pulver- J 
ized........................... 5

One part Bombay lime sifted, one') 
part calcined white clay pulver- J 
ized, one part Sea' sand.................J

One part Bombay lime sifted and
ground, one part calcined white J 
clay pulverized.,.............................J

One paart Poona lime slaked, one 'J
part calcined white clay pulver- J

Two parts Poona lime slaked, one \ 
part calcined white claj' pulver- ’ 
ized.....................................................)

This began to sot almo.st im­
mediately, and in 48 hours 
was quite hard.

This after 48 hours had set 
firmly, but not so hard as 
the above—has since be­
come quite harfl.

Set slowly and gradually hard­
ened ;—on the 8th July it 

. .was' taken out anti i’ound to 
have hardened so much ns 
to require some, force to 
break it.

This mixture lias also set well.

Tills has sot vety hdrd.

This has set firmly, but not 
so hard as tlie above.

This has set very liard.

Ditto ditto.

Ditto ditto.

This has set very well.

This better than the above; 
very good.

Has set firmly, but inferior to 
tiic above.

Very good.
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Schedule—( Continued.)

Months and 
dates. R B SI A R K S.

Knm- 
bcr of 
experi- 
nicnt.

_____

I

1847.
February 16

>9 4th 17

18

99 Sth 19

99 •23rd 20

•

21
22
23

24

24th 25

26

25th 27

March .9 th .28

29

>7 nth 30

ff 12 th
31
32

33

99 16 th 34

3.5

1

) I

One part Poona limo slaked, one"^ 
part calcined white clay pulver- 1 

' ized, one part Sea sand.................._J
One part Bombay lime sifted, one ■) 

part calcined red clay pulver- J 
ized....................................................5

One part Bombay limo sifte'd and 
ground, one part calcined red , 
clay pulverized.........it..................j

One part Poona lime fresh staked ">
and sifted, one pax't calcined red J 
clay pulverized............................... ,

One part Poona fresh slaked, one ) 
part calcined Aden pumice pul- : 
verized, one part Sea sand..........j

Poona lime alone pulverized...............
Aden pumice alone pulverized.............
One part Poona lime fresh slaked,') 

one part calcined Aden pumice > 
pulverized........................................ j

Ono jiart Bombay lime sifted and S 
ground, one part calciued Aden > 
pumice pulverized..........................J

Ono part Poona limo, one part Sea I 
sand pulverized...............................J

Ono part Poona time, one part cal- .
cined Aden pumice pulverized y 
with salt water..................  y

One part. Bombay lime sifted and
ground, one part calcined Aden \ 
pumice pulverized with saltwater. 5 

One part Poona lime, one part cal- ) 
• cined brick earth pulverized. •.j 

One part Bombay limo sifted and') 
ground, one part calcined brick 
eartit pulverized.............................j

One part limo Tarapooree fresh )
slaked, one part calcined brick > 
earth pulverized.......................... ..J

Tarapooree lime fresh slaked by itself. 
Poona lime first sort fresh slaked > 

by itself.............................................$
One part Poona limo fresh slaked,') 

one part calcined brick earth > 
pulverized........................................5

One part Poona lime, one part cat- )
cined brick earth pulverized.... 5' 

One part Bombay lime sifted and') 
ground, one part calcined tile J 
earth pulverized..............................j

Very good!

Ditto.

Ditto.

Ditto.

Ditto.

( Sots firmly, and hartloned in 
/ three or four days.

Will not harden.

Very good.

Set slowly, but vert' bard.

Set well and'firmly.

Set very hard.

Set slowly, but very bard.

Set in 24 hours, and in a 
week very hard.

Ditto ditto.

Ditto......... .ditto.

$ Set very slowly, but gradu- 
i ally hardened.

Set slowly, but gradually har­
dened.

Sot in 24 
ed.

hours and harden-

Ditto......... .ditto.

Ditto......... .ditto.
I
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Schedule—( Continued'.) _

Pbopohtioxs. R E M A B K 3.
MontiH find 

datc3.

Num­
ber of 
c.t peri- 
inent.

1847. 
Slarch 18 th 36

79 20th 37

24th 38

77 26th 39

40

79 29th 41

97 30th 42

April 1st 43

February fith 44

Two-parts Bombay limo ^Ground to- 
with sand as taken from / gether in 
the Gar, one part cal- V the com- 
eined clay pulverized L 
find silted •»••••«• •••• n66s«

Two parts Bombay lime'^'^roun'l ♦<>- 
with sand as taken from /
the Gar, one part cal- mon chu- 
cined Aden ] 
verized and

One part Poona limo first sort, one ' 
part tile earth without I 
fresh calcined, pulverized..

One part Poona limo first sort fresh 4 
slaked, one part calcined red > 
moorum pulverized..-...................3

One part Poona lime first sort fresh 1 
slaked, one part calcined yellow > 
moorum pulverized.......................J

One part clay lime fresh slaked by ) 
itself...................................................j

One part clay lime fresh slaked, one S 
part calcined yello-w moorum > 
pulverized........................................ 3

Surat lime fresh slaked by itself.....

'■/I piece of rubble masonry 
about 2 feet cube was built 
in the harbour at the low 
tide mark spring tides when 

: they were going off, and on
1 being inspected the next 
I springs, wa.s found to have 
V set very hard.

le pare cai- s mon chu- > 
pumice pul- L nitm 6u- I

I sifted. .... J 3
■t, one 4 ■ 
being > S„

ditto.

Set in 24 hours and hardened.

Ditto.

Ditto

One ■ part Bombay lime, one part 
sand as taken from the Gar............

ditto.

ditto.

Set well and quickly, and har­
dened well.

Ditto ditto.

This has not set at all.
f This was allowed to remain 
) under water 5 months, and 
3 when taken out was quite 
C hard.

(Signed) J. ESTRIDGE, Captain,.

Engineer to the Doclt Yard..

Bombay, Dock Yard Engineer’s Office, 
Gth Avgvst 1847.
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To

Sin,

The Secretary to the Military Board,

Bomb ay.

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

*
'(Signed) A. C. PEAT, Major,

Superintending Engineer, ■

Scinde.

Kurrachee, Qth Aiigust 1847.

(True copy,)

(Signed) N. H. THORNBURRY, Captain,

Secretary Military Board.    
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. Account of the Expenditure in the Public Work Depcp-tment in the 
Province, of Scinde, during the year 1846' | 47.

♦»
I

- Names op Works. Amount. Total.

Lower Sbi.vnE Divisiox.

1
Rs.

a.^p. Rs. (n.l/i.

■

i
Kurrachee.

Annual and special repairs to the Buildings in the Mili- ) 
taiy Department........................................................ \

Watering and preserving trees both round the European 
Infantry BaiTacks, and on the sides of the road be- > 
tween the Kurrachee Bunder and Cantonment.................y

Repairing wells and water-wheels............................................
Whlte-wiisbiug Hospitals, &c............ '............. .........................
Cow-dunging tlie whole of the Militaiy Buildings occu-) 

pied by the European Troops..............................  ji
Fixing panes of glass to different buildings iu place of ) 

those broken by storms........................................................... 5
Petty supplies for purifying European necessaries................
Repairing and keeping in order the boring apparatus...........
Constructing the railings for the Engineer’s Store Yard.... 
Repairing the General Hospital.................................................
Repairing cracks of the Chunam floor of the European

Infantry Barracks water-room............................................. 5
Removing the railings of the Engineer Store Yard...............
Skittle alleys, 60th Royal Rifle Barracks......... .. ....................
Repairing doors and Windows of the 12th Regiment Na- } 

tive Infantry Hospital......................................................... |
Repairing the ridge pole of the European Sappers and )

Miners’ Chuppers.................................................................... J
Cleaning the drains that feed the Ram Bany Tank...............
Sprinkling quicklime, &c. over the graves of all the cho- ) 

leva cases....................................................................................}
Repairing the European Sappers and Miners’ Chuppers.... 
Skittle alleys in 1st Fusiiiei's Barracks......................................
Making a large press for the Executive Engineer...............
Repairing the Office Theodolite........... .'....................................
Cleaning the lines of His Excellency the Governor’s escort.. 
Removing the two necessaries in the Old Artillery lines.... 
Repairing the doors and windows of the European In- ) 

fan try patcheries.  ................................................................ )
Making a box for the Executive Engineer’s Office...............
Building fire-places in tlie cook-rooms of the Artillery ) 

pendalls on the heights.......................................................... )

8
4,161 7 8

4,161 7

• 483 6 0
98 1 7

793 8 8
1,615 4 «

82 3 4
71 0 6
00 4 6
71 IC 8
76 10 7
0 15 6

14 11 9
105 2 8

15 13 1 J

12 12 0 i
106 8 9

61 3 1
62 14 II
37 6 2
10 0 .0
6 C 0 i

21 to 101 i
94 10 5 I f

9 4 2 1
33 1 10 i

3,030 10 7 4,161 7 8Carried forward Rs....
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Lowe)' Scinde Division.—if Continued.)

Amount. Total.Names op Works.

1

Brought over Rs.... 
Constructing gate-ways ’n the paling of llie Bngincei-’s 

Store Yard.............................................................................
Piling stones at Rain Bang......................................................
Repairing doors and windows of the IIoi-so Artillery Pat- 

chories....................................................................................
Plastering the walls of the old Necessary and Cook-house ) 

of the European Infantry-Hospital............................... ...
Removing the rubbisli of the old Quarter Guard .ip the 

European Infantry lines......................................................
Raising the portion of the gi'ound upon which the butts Y 

of the Rifles rest in the arm racks of the European In- > 
fail try Barracks........... ...........................................................j

Levelling the ground at the extreme left of the European ) 
Infantry Barracks................................................................. j

? applying copper b.-isins for the use of the solitary cells.. 
Repairing the 3rd Regiment Native Infantry Hospital ) 

Cook-room...............................................................................5
Repairing the windows of the Secretary’s Office.....................
Disbursed for the damages sustained by the brick contrac- J 

tor during the rain storm...................................................... J
Making iron tent pegs for Her Majesty’s 86th Regt.............
Removing the temporary Cook-room and Necessary near 

the General Hospital........................................... J
Removing the anchor from Clifton to tho Engineer j 

Store Yard....................................................................^.... J
Repairing the beacon of tho Meuora Fort Light House.... 
Excavating wells in the Belooch Battalion lines...................
Enlarging windows in the lock-up room of the Horse Ar- ) 

tillery Quarter Guard..........................................................
Turning Tiles of the No. 3 Hoi-se Artillery Barracks ve­

randah....................................................................................
, Constructing a semi-circular wall at the cud of, and dis- Y 

tant a few feet from, the troughs of 4 J 1 s. o. Artillery > 
well..........................................................................................)

Removing and re-building the teinporaiy Cook-room and Y 
Necessaries of Her Majesty’s 8Gth Regiment and 1st A 
Bombay Fusiliers.................................................................

Repairing verandah of the European Infantry Barracks.... 
Repairing tiio^rdnance Workshop'..........................................
Additions to the old well in the Hoise Artillery lines...........
Removing an old shed from the Artillery lines.......................
Repairing the temporary Cook-room attached to tho 2nd 

Troop Horse Artillery Barracks.......................................
Levelling tho new Parade ground.......... ..............................
Making a press for Government House...............................
Digging drains about the Engineer’s Artificers’ lines.... 
Supplying two lamps and one new reflector, and ye-^Rver- 

ing an old reflector, for the use of the Light House at 
... ..............................................................................................

Rs. a. P- Rs. a.
3,939 10 4,161 1

6 6 6e
85 8 3
4 8 0

24 5 6

11 4 0

83 13 1

97 6 0
19 8 0
21 7 0
4 2 4

42 0 0
.86 4 0

7 8 0 ••

7- 9 0
86 6 6
61 1 8
29 4 6

40 12 4

145 8 5

157 8 3

219 2 8
105 12 1
98 15 II

. 8 3 10
16 14 5

127 7 9
144 3 6
45 to 3

-16 0 0

5,738 4 3 4,161 7Carried forward Bs
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Lower Scinde Diviswu.—(Continued.)

Names op Works. Amount. Total.

Brought over Bs...............
Making a press for the Assistant Quarter-.Master'Genoi'al’s 4 

Office......................................................................................  )
Repairing the sentry boxes in the Ordnance Department.... 
Cleaning tho drains of No. 2 Barrack • of Iler Majesty’s .J 

60th RiHes......................................................    )
Repairing the 3rd Regiment^ Native Infantry ..Hospital ) j 

doors, windows, &c................................................................. i
•Repairing the 2d 'Troop Iloree Artillery temporary Hosjntal. 
Repairing the trusses of the Church Bungalow.....................

^•Partitioning the European New Pendalls, for the accom- 4 
modation of the families of the 1st Bombay European > 
Fusiliers.....................................................................-..........J

Cleaning the pendalls of the Belooch Battalion.. ................
Building eight fire-places in four of the European New J 

Pendalls....................... (
Partitioning No. 10 European New Pendall for a guard ) 

room for the 60th Royal Rifies......................  $
•Placing a rafter in order to support the corner of the S 

house occupied by the Jemadar of the 4tli or Rifle > 
Corps......................................................................................... 5

Renewing a broken post plate, &c. of tho H-ospital occu- ) 
pied by the 60th Royal Rifles............................................... 1

Plastering with mud, tho roof of the Hospital Guard-room j 
of tho 60th Royal Rifles.......................................................... 5

'Oiling the trunks of the Pire-engine..........................................
Repairing Horse ArtilleryPatcheries....'................................
Replacing Tiles on a portion of the Church Bungalow.........
■Repairing the drains leading from tho wash-house to the

Cess Pools at No. 7 Ban-ack-room Occupied by Her > ! 
Miyesty’s 60th Royal Rifles..................................................J j

Partitioning the European New Pendalls for eight mar­
ried men, of the 1st J’ ’ “
siliers......

Rep'acing a broken principal in one of the verandahs of 4 
the European Barracks, occupied by Her Majesty’s! 
60 th Royal Rifles.................................  j

Fencing the Secretary’s Oflice compound with mangi-ove.. 
Re-building an old well in the Horse Artillery Lines...........
Excavating drains round the 25th Native Infantry Lines. 
Ditto...........ditto, European New Pendalls..............................
■Ditto wells for three Companies of Artillery......... - ............
Punkering the Pendalls on the heights...................
Repairing and making gbod the road, between Canton- 1 

meut and Bunder...............................................  j
Placing cover's over the cess-jrools of the European In- j 

fan try Barracks..........................................................................\
Fixing arm-racks, shelves, and pegs to tlie ArtilJei'y Pen- 1 

dalls on the heights........................... j
Ditto........... ditto................. ditto, to the European New J

Pendalls....................................................................................... J

lean New Pendalls for eight mar- 'I 
Bombay European Kegiinent ^’u- S 

ineinal in one of the verandahs of 1 I

Cairied forward Rs....

Ils.
5,738 

74'
o

.5

a.
4
5

12
7

I 
P- 
3

10
3
6

U.S.
4,101

a.
1

P-
8

•10
.82

118

■348

9
58

Da

1

6

22
3

•8
4

1

40

1

136
358
800
363
262

3,254
49

95

1,029

5,589

10
5

15

13

.0
1

a

o

12
10
12
12

8
i

7

5

0
7
0 

10 
14

8
1

13

0

11

3
4
4

1

,0
0

a

4

0

1
0
8
0

10

10

0

5
0

0
3

10
7
2

8

2

7J 8
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Lower Scinde Division.—CContinued.)

Kames of Wohks.

BroUglit over Bs....
Planting a milk bush hedge insido, and a prickly thorn | 

•hedge OHt<ido, tho old gi'ave yard........... .. .. i
'Draining the cuntouinont.. .... .. .. ....
Making and fixing nmv glass windows to tlte Serjeant’s‘Y 

i-oonis in the Burraeloi occupied by tho 60th Royal > 
Rifles............... .. .. .. .. .. .. 5

Cliunaming the eaves of the roofs of the SJtli Barrack oc- )' 
enpied by the 60th Royal Rifles... .. .. .. $

Building a stone pillax', and replacing another of the grave 
yard gate-way........................................................................... S

Additions and idtorations to tlxe Artillery Pendalls on tho < 
heights.. . .... .................................... i

Enclosing the Burial-ground with rubble stonCj and mud} 
pointed with line masonry wall. .. .. .... )

Building well for the 2ud Troop H. A-...
Armourer’s-shed in the E. I. Lines. .. .. ....
Building three Urinaries, one to the Rear-guard, and two } 

to the School-rooms of Her Majesty’s 60th Rifles.. j
European Now Pendalls far 1800 Europeans.........................
’I'einporary Bathing-elicds, Cook-rooms, and Necessaries }- 

to European New Pendalls........  .... ............... J
Government House additions, out-offices, &c.... ... .
Metalling a portion of the road between Camp and Kur- } 

rachee Bunder................. .— .... ............. -j
Jlole at the KuiTachee Bunder..................... ...............
Additional Cook-room in the E. I. Lines...........  ....
Additional Necessary in the European Infantry Lines. • .. 
25th Native Infantry Lines.. .. •• ....
Horse Artillery Bariacks..
Horse Artillery Hospital.... .. .. ....

Ditto
Ditto 
Ditto 
Ditto 

■Ditto

Urinarios..... .... .... ...........
Sick hoi'sestable.. .. ........................
Hospital male Cook-rooms...........  ....
Ditto female Ditto..
Ditto Necessary and Urinai'ics.........................

Building 28 Fire-places under the verandalis of the Euro- } 
pean New Pendalls................................................................. J

Guard-room Necessary, and Sentry walls at ^the Ordnance )
Stores..«....'..................................................  1

Building temporary Necessary to the Horse Artillery'S 
Patcheries, and temporary Cook-room to theHorse Ar- > 
tillery Hospital......................'...............................................>

Ditto Workshop for the 1-1 I s. o. or Captain Bailey’s } 
Company of Artillery...................  $

Ditto Ditto for the 1 | 2 s. o. or Captain Forster’s }
Company of Artillery............................................................1

Ditto Ditto for the 3 | 2 s. o. or Captain Turnbull’s )
Company of Artillery..............' ............... .... $

Ditto Ditto for the Artillery FniTiers................... ............

2,54,003

Amount.

Rs. a. ?’•
18,577 13 9

218 0 . 0
«33 9 6

332 5 9

686 1 7

11 3 2

5,640 0 b

200 0 0
218 12 0
84 5 7

136 14 3
93,533. 5 4
2,555 0 0

34,342 4 9
809 2 6

30,721 0 11
561 11 7
528. 15 6

38,310 4 6
22,924 10 6
2,298 9 4

54 8 0
96 12 9

112 10 6
77 6 0
37 2 0

140 0 0

444 4 7

57 13 7

64 11 4

64 11 4

64 11 4
. -64 11 4

9 2

Rs.
4,161

Total.

a.
1

P-
8

CaiTied forward Bs.> • • 4,161 7 8

    
 



28
, . . >

Lower Scinde Division.—Continued.)

Names op Works. Amount. Totad.

Brought over Rs.... 
Building an .Office for the Ordnance..........................................
Ditto, three temporary Cook-rooms for tlie 1st Bombay ) 

European Regiment Fusiliers............................................... i
Ditto fivo temporary Necessaries for Ditto...........................
Ditto two temporary Cook-rooms and two Necessaries ) 

for H. M.’s86th Regiment.................................................... $
Building two temporary Cook-rooms, one Necessary, and S 

one Bathing-shed for the families of the 1st Bombay J 
European Regiment of Fusiliers...............  5

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

Building one temporary Cook-room and one Necessary 
to the General Hospital..........................................................5

Rs.
2,54,003 

80
218
148
293

120

2G

61

Total Company’s Rupees

n.
9
0
0
0
0

P-
2
0
0
0
0

Rs.
4,161

P.
8

2,54,900

0

8

4

0

5

Q

5 c

Gakrah.

Repairing tlie 10th Regiment Native Infantry Lines at J 
Garrah............ '....................................................................... j

Total Company’s Rupees.

1,498 2 
l.
10

1,498 102

Barrack Department

Supplying Barrack Furniture...................................................
Ditto Charpoys....................... '.......................................
Ditto Copper ware for European Troops....................

Securing the ends of Cotboards (100).....................................
Supplying empty water casks for European Troops.............
Removing, arranging, and repairing Barrack furniture... 
Supplying Oil and Cotton Wicks for the European Troops

679
343 

2,038 
2.5

112
629

1,219

8
0
0

14

Total Company’s Rupees. 5,047 5 0

Total Lower Scinde Division. 5 3

Central Scinde Division.
Hydrabad.

Names op Works.
New European Infantry Barracks............................................
New Line of Road from Entrenched Camp to Port of Ily- ) 

drabad..................................................................................... (
Metalling 600 feet of road...........................................................

2,65,657

Rs. a. P-

74,208 10 2
4,028 11 4

347 5 7

78,584 11 1Carried forward Rs....
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Central Scinde Division.—(iContinued.)
I

Names op Works. Amount. Total.

Brought over Rs....
Making two Treasure Chests for Collector of Hydrabad ....
Building a wall round the oliicc Bungalow of the De- ) 

puty Collector Hydrabad...................................................  (
Alterations to the Deputy Collector’s Bungalow nt Hydra- ) 

bad.......................................................................................... j
Repairs to tlie Artillery Hospital in tlio Entrenched Camp..
Making Shot Terraces............... ....................................
Petty Repairs................................ ; .............

Total Company’s Rupees.

jMahmed Khans Sanda.

Itopairs to the Deputy Collector’s Bungalow at Malimed J
Khaus Sanda...........1.-.........................., )

Total Company’s Rupees.

Kolrce.

Amount expended on the works at Kolree

Total Company’s Rupees

Total Central Scinde Division.

Upper Scinde Division.
• Suttkur.

Names op Works.
Alteration to old European Barracks.................................. .
Constructing European Hospital...........................................
Additions and alterations to Medical Store-room G. Hos­

pital ............................................ ...........................................
Constructing Gun-sheds in Fort Bukkur................................ ,
Repairing Huts of tile 7th Regiment Native Infantry Lines. 
Constructing Arm-racks for H. M’s. 17th Foot....................
Making up jewassa tatties and watering them........................
Repairing Pontoons...........
Clearing out Fort Bukkur
Filling water-casks............
Repairing Hospital 11th Regiment Native Infantry..........
Repairing Verandah and Chicks Hospital 11th Native In­

fantry......................................................................... '...........
White-washing Ilth Regiment Native Infantry Hospital....

Carried forward Rs....

!

Rs. a.
78,584 11

1G7 1
sw 15

124 15
326 o
125 13

' ^,947 11

Rs. a. p-

4 9 0
129 0 0
10 14 0

1,526 15
4,164 12
1,217 3 8
4,774 12 6

300 15 10
66 8 0

.37 '1 0
3 3 0

20 8 0
n 11 0

12,208 2 0

    
 



upper Scinde Dicision.—f Continued.}

Names op Works. i MOUNT. Total.

Brought over Bs
Repairing filth cant... - -..................... .................................... .
Removing liarrack furniture.....................................................
Repairing and putting u'p‘CliickS'European Barracks...........
Removing Field park to the Fort.............................................
Constructing Sentry Box.............................................................

, levelling old Tombs about Cantonmeirt..................... .............
Repairing General Hospitals.....................................................
Cleaning out well in front of European Barracks...................
Cleaning and deepening well in the Horse 'lines of the )

4 I 1 s. O'. Artillery...........................   —.............................. 5'
White-washing New European Baivacks..................................
Putting up Chicks-4 | 1 s. o. Artillery......................................
Clearing out2 wells in rear of H. M’s 17th Regiment Bazar. 
Constructing temporary partition between the sick Euro- ) 

peans and Natives of the 4 | 1 s. o. Artillery...................j
Constructing tempoiary Verandah to H. M’s 17tli Regi- ) 

ment........................................... i......................................... y
M aking up Targets........................ '.............................................
Repairing Residency buildings................................................ ..
Constructing quarter guard 4 | 1 s. o. Artillery.............:...
Cowdunging Barracks 4 | 1 s. o. Artillery................-...........
Repairing doors and win^ws 4 | I s. o. Artillery.......... ..
Repairing a beam in a hut of the 11th Native Infantry.... 
Constructing solitary cells 4 | 1 s. o. Artillery.......................
Repairing Sepoys’ lines'11th Regiment Native Infantry.... 
White-washing Hospital 4 | 1 s. o. Anillery................... ......
Cleaning out Fort Bukkur..........................................................
Blasting Rocks on the high roads..............................................
Repairing Sepoys’lines 11th Regiment Native Infantry.. 
Repairing Collector’s Cutcherry................ ........... . ...................
White-washing Hospital 11th Regiment Native Infantry.. 
White-washing Hospital Baggage Corps, and Dooly J

Bearers. .■...............................................................
Constructing lascar lines in Fort Bukkur.............
Painting a pontoon train.... .... ....
Constructing huts at Meerpoor..................................

Ditto... .do. at Moolarickpoor..
Ditto Infantry lines at Shahpoor...... 

Repairing HospitM at Shahpoor........ ' .........
Constructing godown at Shahpoor.... .....
Constructing godown at Meerpoor.... 
Packing Medical Stores........  ....
Making up mining frames.... .... ....
Repairing a hut 11th Regiment Native Infantry 
Removing Barrack furniture...
Hanging up Chicks Hospital 7th Regiment Native Infantry 
White-washing General Hospital.............................................
Making chicks for ditto..........
Repairing privy seats in Hospital of the Camel Baggage ) 

Corps......................................   5

5

4

Can'ied forwai'd Bs..

R.S.
12,268 

5*
3

23,
8
1

284
25
3.
1

109 
0
4
7

871
334

10
979

5 
3
1

827
3

14,
21
29

7
10
10
6

4,507
278
119
119

1,709
75'
84
30

1
208 

0
28
4
6

81
10

23,154

n.p.
0
O' 
0

11
0-
0
0-
5
0
0
.3
5
0
9

2
6
8

10
2
8
2
0
7
4
5

15
5
5

10
8

12
14
12 
10
0
0

13
12
14
15
15
9
o

12
10
8
4
0 

12
14
15

1
8

15
8
7 

12 
10
4

14

.7J
0
9i
2 
0 
4 
0

11
10 
0

11
7 
0

10' 
6
0

34
0 
0 
0 
a 
9
3
8 
0 
0 
0
9.
2 
0 
0
4

7 11.i

Rs,
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Upper Scinde Division.—( U^^nlinued.)

Names op Works. Amount. Total.

Brought over Rs.... 
Clearing the open space of gconnd on the right the )

Golunduuz Lines....................................................................i
White-washing Hospital 7th Regiment Native Infantry.. 
Wliite-washing Hospital 11th.Regiment Native Infantry.. 
White-washing Officers’ Qis, in Fort Bukkur.......................
Making up chicks for dooi-s and windows. Hospital Camel

Baggage Corps........................................................................$
Repairing Collector’s Kutchevry................................................
Repairing a hut in the Lines of the 11th Regt. N. Infantry. 
Repairing Barracks and Ordnance Store-rooms in Fort /

Bukkur....................................................................................j
Repairing Commissariat godown............... ....................

Total Company’s Rupees..

Shiltarpoor.

Repairing and cleaning wells..........'..........................................
Re-roofing Infantry Hospital and Medical Store-room, 

and repairing and replacing Hamps....................................1
Re-roofing Commissariat. Stoi'e-room, and constructing ) 

a drain in tho Noiv Fort....................................................... 5
Rc-pairing wells in flic Lines of the 3rd Cavalry...................

’ Re-nwfing Residency Bungalow...............................................
Re-roefing Cavalry BaiTacks............................. .... ’....
Re-roofing Cavalry Saddle-room...............................................
Repairing a well in the Artillery Lines..................................

’ Replacing and repairing hamps to the Hospital 3rd Light )
Cavalry..................................................................................... i

Constructing a wall in front of the entrance of the New )
I^rt...............     -..............)

Repairing Infantry Barracks............... ............................
Repairing a well in the Infantry Lines....................................
Repairing two Cavalry -wells. .1................... ...........................
Repairing Cavalry Barracks......................................................
Re-roofing Infantry Barracks....................................................
Re-roofing Cavalry Lines...........  ....................................
Repairing and cleaning wells in the Golundauze Lines.... 
White-washing Hospital 3rd Cavalry...........  .................
Cleaning wells in the Artillery Lines...........................

, Repairing three wells in the Lines of the 3t-d Light Cavalry. 
Repairing well and godown in Commissariat Fort.................
Repairing Infantry Lincs.....................1..................... ....

- Repairing theRiding Master and Quarter Master Serjeant’s )
Bungalows 3rd Light Cavalry...........  ................... 5

Repairing a well in the Artillery Lines....................................
Repairing veiandah in the Commissariat Fort, and two ) 

Barracks in tlie Irregular Cavalry Lincs........................... 5

Carried forward Bs...

Rs.Rs. a. P-
23,154 7 Hi

2 4 0
4 6 7
5 0 0
3 8 0

42 11 6
■ • 8 4 4

11 1 0
33 1 3
12 10 1

05 10 44
256 6 8

162 9 6
90 8 0

133 6 6
178 0 3
102 o 3
50 13 0
53 3 10.4

16 14 0
44 0 5.4
8 13 1

97 8 61
6 0 6

89 2 5j
128 11 44
45 15 4
26 4 .»2
11 11 0
30 15 6
10 14 0
44 15 1
11 13 0

1 13 6
23 8 7

1,716 7 9i

23,272

23,272

1
«. p.

68i

8i6
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Upper Scinde Uivitsion.—(Cijnlinned.)

Names op Works. Amount. Total.

Brought over Rs....

White-washing Hospital ith Rilles........... ..................
Repaii-iiig a well in the Cavaliy Lines...............
White-washing Artillery titaff Serjeant’s Bungalow.........
Rapairing Quarter Guard 3rd Light Cavalry...........
Repairing saddle-room 3rd Light Cavalry..........................
Repairing six Barracks 3rd Light Cavalry..........................
Repairing Collector’s Bungalow.. ..............................
Repairing two Barracks 4th Regimfent Rifles...................
Repairing well in the Artillery Lines....................................
Repairing a well in the 3rd Light Cavalry Linos...............
Repairing a well in the Conimissariat Department............
Repairing a well in the Lincs of the 3rd Light Cavalry. 
Repairing Barrack 4th Regiment Rifles.... 
Repairing two wells 3rd Light Cavalry..

, Removing Barrack Furniture..
Repairing Acting Serjeant Major’s Bungalow 7th Regi- ) 

■ : ment Native Infantry.... .... ' .... j
Repairing the Residency out-offlees...........
Repairing Huts 7th Regiment Native Infantry.....................
White-washing Staff Non-commissioned Officers’ Quar- ) 

teri 7th Regiment Native Infantry. . .. .... j
White-washing Staff Non-commissioned Officers’ Quar- j 

ters 18th Regiment Native Infantry. ........................j
Repairing a well in the Commissariat godotvn.....................
Repairing Hamps Artillery Hospital. .*....
Repairing Hams Hospital 7th Native Infantry...................
White-washing and repairing Hospital 18th Regiment ) 

Native Infantry......................................................... . i
Repairing two wells in the Lines of the 18th Regiment if 

Native Infantry.....................................................................J
White-washing and repairing Artillery Staff Seijeant’s ) 

Quarters.. ., ............................................. .. )
White-washing and repairing Artillery Barracks..
White-washing and repairing Artillery Quarter guard.... 
White-washingArtilleiy Hospital.. .. ...........
Repairing Lines of tho 7th Regiment Native Infantry.........
Repairing Artillery Gun-sheds.... 
Repairing Commissariat godown..

Ditto..two Artillery Necessaries 
Ditto.. Artillery workshop.... 
Ditto.. two Artillery wells....

Total Company’s Rupees

Rs.Rs. rt. P-

1,716 7 0!

10 2 10
64 9 114
3 9 0

18 8 11
21 11 5

190 10 3
241 12 10
54 8 9

8 >1 10
1 14 0
3 5 0
1 13 04) 14'10
0 12 6
1 8 0
0 5 3

■ 102 7 6'
21 10 0
4 9 0

G 9 2

5 3 7
12 0 4
11 13 7
16 8 4

il8 13 9

8 10 3
92 5 0
14 14 5
60 7 o
21 16 6
49 14 6

129 3 11
I 9 6
3 2 0
8 14 0

23,272

3,047
>

a. P-

2f

Carried forward Rs. 20,319 14 lOi

G

i

8
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Uppci' Scinde Division.—( Continiied.)
4

Names, op Works. Amount. Total.
I t

Brought over Rs... 

, Larkhaiia.

Making and hanging up Chicks Hospital Camel Corps.. 
White-wasliiiig Hospital Scinde Camol Corps -.. •
Repairing ten Biu-racks for Scinde Camel Coips...........
Repairing one Bairack for twenty Sepoys.... ....
Repairing oiit-ofliccs attached to tlie Collector’s Bungalow
Repairing upper story Scinde Cunidl Corps Hospital....
Repairing Collector’s Bungalow......................................
Repairing one Line for Suwars.............................. ..............

Total Company’s Rupees

193 4
SO 8
a? 11

2 0
34 13
15 11
7 7

65 8

Total Upper Scinde Division
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CreUiei'al Statement of Expenditure,

(Signed) ,A. C. PEAT, Mfyer, 
Svpa'intending J^ngmieer Scinde.

    
 



To,

Tub Segretary Mjmtary Board,

• Bomiaij.

I have the honor to fonvard the Annual Report of Works in 
the Northejn Provinces, for the year ending 30th April 1847.
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Statement shewing the cost of Engineering and General Superintend­
ence of each Office]' under the Superintending Engwieer Nwthem 
Provinces, from IsZ May 1846 to Z^th April 1847.

Names oV Offigbrs.
Expense of 

Establisliraout 
per annum. Expenditure

Rato .per 
cent.

Rs; P- Rs. P-

Captain Mart and Brevet Major Goodfellow,') .
Acting Executive Engineers at Surat and > 10,952 3 9 26,712 9 4 41
Broaclr.............................................  j

Captain Morse and lieutenant Dickinson, Act- ) . 8,984 2 8 36,015 3 0
ing and Executive Engineers of Ahmedabad.. )

lieutenants H'oollcombo and Robertson, Acting ) 
Executive Engineers at Deesa........................... ) .S&ie 8 0 17,116 7 10

lieutenant Peaeocke, in charge of Public Works 
at Rajeote................  $ 326 0 0 i,931 8 6 .16^

lieutenants Davison and Moyle, in charge of)
Public Works at Bhooj......................................... 5 300 0 0 1,928 ■ 9 0

! •----------- - -

' Total Rsi... 14 0 1,03,704 5 8

z

During 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 publication.

I have the honor to be,

Sir,

Your most obedient servant, 

(Signed) W. B. GOODFELLOW, Bt. Major,.

Superintending Engineer', N. P, 

Superintending Engineer's Office, N. P,
Surat, bth Navemhet' 184*7. 5
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No. 3176 OP 1847.

To,
GENERAL DEPARTMENT.

The Secretary to the Military Board, 
Bomiay.

Sir,
I have the honor to forward the Annual Qeneral 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 1st 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 tli£ Public Work D(partment in the 
Southern Provinces.

Names of Divisions or Stations.

POONAH.

Military Department.

Repairs.............
Annual Repairs.
Special Repairs 
New Works....

Military Department Total

Civil Dopoi'tment Total

Grand Total....

Civil Department.

Repairs.............
' Annual Repairs. 
Special Repairs. 
Now Works....

♦

Civil Department Total... ■

Es.

Amount Ex­
pended on 

each.

Rs. 0. P-

12,740 10 6
10,608 4 0
6,197 10 0

22,317 10 7

61,864 3 1

35,608 6 7

87,472- 9 8

8,910 5 3
4,167 4 6

563 11 6
21,967 1 4

35,608 6 7

13,661

•
Amount of 

Superintend­
ence.

a. P-

13 2

Superintend­
ence per . 
centage.

154;

    
 



Names of Divisions or Stations.

AHMEDNUGGUR.

Militart Department.

Repairs..
Annual Repairs 
Special Repairs, 
Now Works..

Military Department Total.

«

Civil Department Total

Grand Total

Civil Department.

Repairs...............
Annual Repairs.. 
Special Repairs,. 
New Works..

*

Civil Department Total

BELGAUM.

Military Department.

Repairs.
Annual Repairs.. 
Special Repairs.. 
Now Works-

Military Department Total

Civil Department Total

Grand Total

Deduct for Extra Establishment.

Civil Department.

Repairs..
Annual Repairs.. 
Special Repairs.. 
New Works..

Civil Depai’tmcnt Total
»

40

Rs.

Amount Ex­
pended on 

eacli.

Rs. a. P-

1,656 13 6
6,659 14 3

850 4 3
11,462 7 2

20,628 7 2

14,664 6 9

35,292 13 11

5,429 1 0
1,036 3 11

45G 15 5
7,742 2 5

14,664 6 0

787 5 6
5,884 7 3

975 15 6
6,800 4 8

14,448 0 11

33,856 13 8

48,304 14 7

1,450 13 4

46,854 1 3

269 13 6
13,708 2 2
10,883 14 10
8,004 15 2

33,856 13 8

12,524

11,909

Amount of 
Superintend­

ence.

a.

11

P-

6

1

8

Superintend­
ence per 
centagc.

33i-
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Names op Divisions or Stations.
Amount Ex­

pended OU 
each.

Amount of 
Superintend­

ence.

Superintend­
ence per 
contnge.

DUARWAR.

Mii.rtARr Department. Rs. (Z. P- Rs. (J. p.

Repairs..
Annual Repairs 
Special Repairs. 
New Works..

22.3
111

8
5

6
2 0

161. 2 2

Military Department Total

Civil Department Total

Grand Total

4Ud

26,607

27,103

Id 10

12

12 15,387 56}

4

o 6 8

Civil Depart.ment.

Repairs....
Annual Repairs 
Special Repail’S. 
New Works....

Civil Dcpartmont Total

15,692
3,314
2,555
5,045

15
2
7
2

7
10
3
8

26,607 ■
1

12 4

1

KOLAPOOR.

Military Department,

Rcpaii-s....
Annual Repairs.. ..
Special Repairs..............
New Works.. ....

8,602

1,937

■2 11

5 4

Military Department Total •10,539 8 3

Civil Department Total. 842

Grand Total 11,381 3,395 15

1 9

0 1 2911

Civil Department.

Repairs..................
Annual Repairs... 
Special Repairs.. 
New Works.. • .842 1 i)

Civil Department Total 842 1 9
*
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Names op Divisions on Stations.
Amount Ex­

pended on 
each.

Amount of 
Superintend­

ence.

Superintend­
ence jier 
centage.

SHOLAPOOR.

NIilitaby Detabtmest.

Repairs... ■ 
Annual Repairs. 
.Special Repairs. 
New Works....

Rs.

2,302
370

2,669

a.

fl
0
8

T- Rs. a. P-

0
0
0

Military Department Total. 5,347 8 0

Civil Department Total

Grand Total

139 14

6,487 1,148 21

6

6 8 0 0

Civil Department.

■ Repairs.. 
Annual Repairs. 
Special Repairs. 
New Works—.

Civil Deparbnent Total

69
80

139

12
2

14

3
3

6

1 
t

KHANDEISH,

Military Department.

Repairs.............
Annual Repaii-s. 
Special Repairs 
New Works....

1,290
587

33

4
1
0

0
7
0

Military Department Total lj910 5 T

Civil Department Total

Grand Total

53,272 11

55,182 12 25,110 13 45i

6

6 5

Civil Department.

Repairs.. •.
Annual Repairs 
Special Repairs 
New Works....

Civil Deiiartment Total

14,646
1,472

106 
37,047

. 53,272

7
Q

0
13

6

1
3
0
7

11
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Names op Divisions or Stations..
Amount Ex­

pended on 
each. '

• Amount of 
Superintend­

ence.

Superintend­
ence per 
contage.

ASSEERGHUR.

Military Department.

Repairs..
Annual Repairs 
Special Repairs 
New Works..

284
645

a. P- Rs. a. P-

Militorj’ Department Total 829
•Cl 

0

0 8
0 0

3

Civil Department Total

Grand Total 829 0

Civil Department.

None.

D.1POOI.EE.

Military Department.

Repairs.
Annual Repairs. 
Special Rcpuii'S. 
New Works..
r

Militaiy Department Total

Civil Department Total

Grand Total

Civil Departme’jt.

None.

ffrand Total amount of Expenditure....
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3. The works dinring Che last year have wot been of swch a natra?e. 
as to afford opportonily for w»y remarks not alliieady offered 'in the 
last report.

’4. But I would beg to forward for the inforwiation of the Board, 
the aecompanying Annual Rejjorts, in the General and Territorial 
Departments,- and the Civil Engineer in Candeish, which are most 
detailed and clear, and on which great labor has been bestowed by • 
Lieutenant Hart. ..

J have the honor to he^

Sir,

Your most obedient scryant;

/ (Signed)' W. riARBIS, Major, 

Acting &^i2)crinten(litig Engineer.

Sitperimtenfyg Engineei-'s OiPce, E.) . . /
Poona, Eecembei- ISd"/. >
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No. 703 OF 1847.

•»

GENERAL .DEPARTMENT,

To,

The Superintending Engineer Southern Provinces,

Poona.

Sir,

]. I have the honor to submit my Report for the official year 
1846 I 47, of the proceedings of the Civil Engineer’s Department in 
Khandeish.

2. Tlie account of the Expenditure is as follows :

Names op "Works, Amount. Total.

IT’orZts connected with the conimunieationc of the 
Prueinccs.

Annual repairs to the Agra road, between the foot of the )
Cliandoro Ghaut and Scindwa.,.... .... .... j

Annual repairs to the road between Rawere and Jlhurun- 1
gaum.............................................................................J.... S

Annual i-epairs to the road between JoregahandNussoera- )
bad........ •■• • , •••• • • • • .... $

Agra road, Chandore Ghaut, to Scindwa (monthly sane-
tien of 1,001) Rupees)........... ... ........ .... $

il unila Causeway...........  .... . — ...........

Ks.

9/300

2,222

2,425

19,078
22

fl. P-

6

1

10

2

8 0

5
1

9
2

Oarricd fonvard Ks 33,348
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Names of Works. Amount. Total

Brought over Bs

Bhimdarras and Tanlm.

Lone Klieira Bliundarra 
Cuiiassee Bhiindawa... 
Paloiide Bhuntlarru...

SuUdings,

Cotton gin house Dhurungaum.. .. .. ’......
Annual atid Special repairs, TeiTitorial Department Col- ) 

lector’s.. .. .. .. .. .. .. ■.. j
Kutclierries, &c. at Dhoolia, Special repairs to the Col- j 

lector’s Dwelling-house at Dlioolia.... ................... j
Constructing ventilators in the Dhoolia .Tail....
Annual and special repairs Judicial Department to Jail ) 

Adawlut &c. at Dlioolia.. .. .. .. .. )
' Annual repairs to tlie femporary Buildings in the Fort of f 

Malligaum.... ■ - ■. .... .... ............
Altering the Centre Guard-room to the Dhoolia Jail....... 
Constructing Urinaries to the Jail at Dhoolia......................
Constructing a Bungalow for the W. Bhcol Agent Nun- ) 

doorbar. — .. ........... . — .. $
Building six Wells, Agra road, between Scindwa and | 

Ackberpoor.. .... .. ........... .... S
Constructing three travellers’ Bungalows, Agra road, in j 

Nimar.. .. ........... .. .... .... i
Planting.Trees between Malligaum and Cliandore Ghaut... 
Constructing three Wells, Agra road, in tho vicinity of ) 

the Scindwa Gliaut.... • • • • .............. .. )
■ Annual and special, repairs to tiTivellers’ Bungalows.............

Constructing a Church at Malligaum.. .. ...........
Constructing a Store-room and Work-shed (Civil En- J 

gineePs) at Malligaum. — ■■ .... ........... 1
Constructing a Feiry Boat for crossing the Mails over ) 

the Taptee River.... ........... .. ... j
Fords and Ghauts............... .. ... ...........
Annual repair.s Military Department.................... ....
Emergent repairs to the Military Lines at Dhoolia.................
Bl lie-washing the Military Detachment Hospital at Dhoolia...

7,97G

Rs. a.v P-

239 11 0
7,338 4 9

393 7 1

7,976 6 10
1

379 11 11
406 11 2

100 0 0
967 0 6
392 0 0

176 10 11
1,370 7 8

649 0 0
1,078 12 5

827 0 .5

807 10 3
99 10 0

180 8 2
436 12 2

2,778 3 7
405 2 8

081 4 C
170 8 10

15 V 1
1,140 9 2

11 0 0 13,114

Rs.
33,348

a.
1-2

6

1

fi­
ll

10

&

Grand Total, Rupees Fifty-four thousand, four hundred and thirty-nine, )
Anna.s eleven, and Pies two........... ............... ............... j 64,439 11 2    
 



47

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

Works connected with tho communications of tho Province 
Buildings............... ............... ............... ...
Bhundarriis.. .... ........... ...............

Grand Total as above Rs,...
I I

Rs. n. P-
33,348 12 U
13,114 7 5
7,976 6 10

.54,439 11 o

Statement shewing the Expense of Engineering and 
with reference to actual outlay.

Names op Oppicers, &c.

Superintendence.

Rato per
Expenditure

Expense of 
Establislunent

1st I.ieiitenant P. L. Hart, Civil Engineer in 
Khandeish...........  ............... .... 5

2nd Lieutenant M. Kennedy, Assistant Civil S 
Engineer (appointed on Special duty at Asseer- > 
gliiir, left 31st December 1846).. ........... 5

2nd Lieutenant Jones, Assistant Civil Engineer, ) 
joined 13th January 1847... ■ ........... )

2nd Lieutenant Boddam, joined as Acting ) 
Assistant Civil Engineer 9th January 1847... .) 

Air.. Assistant Surveyor and Builder T. Price, 
in charge Assistant Civil Engineer’s Oflico 
Dhoolia, from let May 1846 to 13th Janu­
ary 1847.. ........... .....................

Four Assistant Surveyors and Builders, includ- ) 
ing Mr. Price..' .. .. .. .. (

Detachment Sappers and Miners, their Batta j 
and Working Pay.. .. .. .,.. (

Office Establishment from 1st May tb SOtli Ho- ) 
vemberl846.. .... .. .... j

1,448

4,218

Total Rs....

Expenditi^re during llie ollicial year 1846 | 47............
Expense of Civil Engineer’s Establishment, including > 

all charges...........................................................  5
Rate per cen.ss45|<H^ nearly 46 per cent.

Rs.
54,439
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'Rupees 20,000111- 
eiease of per ccii- 
tagp over former 
year.

Reason 
ercase.

of iii-

Tlie necessity of 
having sanctioned 
■works always in 
hand to fall back 
upon.

Average strength 
ofKIianrtcish work, 
ing parties.

Rupces 1,89/276

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 cause of increase .in 
the per centage; it has also tended, in conjunction with 
considerable sickness e.xperienced by those engaged on

' the Cunasse Bhundarra, to partially disorganize the 
working parties. It is scarcely necessaiy 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 strength 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

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

at Dhoolia............................................
Emergent repairs to the Military Lines

Dhoolia.......................................................
Repairing the Datoortee Bhundarra. 
Supplimentary estimate Work-shed and Store­

room .............................
Ditto Dimnair Bhundarra. 
Military Pendalls, Dhoolia. 
Bheel Lines various parts of Khandeish.

Rs.
1,834

240

1,272
8,811

» • 405
62

16,393
15,052

Carried forward Rs..., 44,059
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Brought over Rs.... 
Cotton Press House at Dhurrungaum. . . 
Cliowdana Bhundarra...................................
Kundana Bhundarra.....................................
Much Mull Bhundarra. . . .• .
Solitary Cells, two Native Regiments. . ,.
Suppliinentary Estimate Sultana Kutcherry. 
Bungalow W. Bheel Agent, Nundoorbar... 
Record-room, Chaleesgaum. 1. • 
Remedying insecurity of Cells, Dhoolia Jail. 
ErecHng weather frames Dhoolia Jail. 
Bridging and draining the Nimar Line, that 

, portion of the Agra road between Scindwa 
and the Nerbudda. .. ....

Suppliinentary Estimate alterations to Centre 
Guard-room of the Dhoolia Jail.. . .

Ditto travellers’ Bungalow at (in Nimar) 
Koorvunpoora.. .. .. -

Defences of Pimpulnair Kutcherry.. 
Agra Road Kanoolee Nulla Bridge. 
Annual repairs Territorial Department.. 

Ditto.......... Judicial... . ditto..
Ditto...........General.... ditto..
Ditto made Roads and Bridges.. 
Ditto.......... Military Department..

Annual and Special repairs J udicial Depart- 
ment.. .......... .. .... 5

Malkurries Kutcherries..........  ..........
Supplimentary Estimate Cunassee Bhundarra 
Wall to surround Work-sheds,&c. Dhoolia Jail 
Dhabarree Patna Bhundarra.. ....
Modee.......... ditto...........  .....................
Mandul. i.. .ditto..;...
New Court House Dhoolia Jail.. ....
Doosana Bhundarra..........  ......
Alterations Malligaum Kutcherry................_

Total....

44,059
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

■
1,89,276

• *
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Abstract of the above Description of Work executed.

Summary of work 
perform^.

Original Sutios 
of the Civil Engin­
eer’s Department 
in Khandeish.

52
37

1549 
I' have 
for the

To what extent 
carried out?

Estimates prepared.......... ...........
Plans prepared ...... ... i...

Number of miles travelled by the Civil En­
gineer as per written Journal..
5. The Civil Engineer’s Department was, 

generally understood, formed more particularly
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 1 37 to the close of the present year 1846 [ 47, 
and whether the original intentions of Government have 
been carried out or not.

t

Year.
Works connected 
with tho commu­
nications of tho 

Province.
Bhundarras. Buildings.

• Rs. Bs. Rs.
From 1836 37 1,29,070 68,361 18,608to 1842 1813 j

1843 1844 32,530 6,302 6,958
1844 1845 35,092 14,729 11,159
1845 1846 47,353 17,319 13,274
1846 1847 33,348 7,976 . 13,114

Total 11 years.... 2,77,393 1,14,687 63,113

Proportion of 
time occupied in 

1st—Buildings,

Taking, then, Buildings at...
Bhundarras will be..........

..................... 10
• • ...... 1'81

2d—Bhundarras, 
3d—Roads &c. Works of communication.... ..... 4-39

and supposing nine hours daily, to be devoted.
H. M.

Buildings will engage.......... .... 1 15
Bhundarras...... ... .... 2 151
Works of communication.. .............. 5 29;|f
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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 supposition, the foregoing calculation has been 
based. There, can be no doubt of the value of the Irri­
gation Works: and if this Department was originally 
formed principally for the purpose of.itheir repairs, 
by increasing or sustaining the Irrigation, and only 
(2 M. 15 M.) one quarter of its time devoted to them, 
it is very clear its use has been somew'hat subverted.

7. In several of Captain Scott’s (late Civil Engineer) 
communications, the employment of his time on such 
miscellaneous Works, to the detriment of the Revenue 
Works, formed a subject regret. I 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.

As a general rule, 
most time and at­
tention will be re­
quired in those 
branches of the 
work where tlie 
greatest expendi­
ture is.

Of the works 
of In-igation form­
ed ; the principal 
cause of the forma­
tion ofthe Depart­
ment; and only 
one-fourth • of its 
time is engaged 
on them: its use 
has been somewhat 
subverted.

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

8. Of all the miscellaneous Works in Khandeish 
which engages an unusual portion of time, is the Dhoolia 
Jail. I'here appears to me to be no termination to 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 tw’elve thousand seven hundred and

The Dhoolia Jail 
requiring much 
time.

sixty-four, viz.

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

New Drains, Dhoolia Jail.....
Work-shed, Dhoolia Jail....
Hospital over Guard-room, Dhoolia 

Jail.. .......... ...........
Stair and Court House Privy, Dhoolia

Jail..........  ........... ...
12 Solitary Cells, Dhoolia Jail..........

Rs.

2,040 .

1,888

Carried forward Rs.

a.
0
0

P-
0
0

258 ' 14
5,087 * 0

9,353 5 1

7 1

0
0

    
 



52

Brought over Rs.... 9,353
Emergent Repairs temporary Build­

ings Fort of Malligaum (Prisoners 
removed out of Dhoolia Jail).......... .  351

Constnicting Ventilators,Dhoolia Jail. 
Annual Repairs temporary Buildings

Malligaum Fort, (Prisoners re­
mained there)....................

Altering centre Guard-room, DhOolia
Jail............ : ............................

Constnicting Urinaries, Dhoolia Jail

957

176

1,376
549

14
0

JO 11

5

7
0

1

5
6

8
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 I 46.. 63 8 5
Ditto 1846 147.392 0 0

. 786 ,6 6
Expense of alteration as detailed above.. 12,764 6 7 

Total Rupees....

Rupees 13,550.

Nothing further 
should be done to 
the Dhoolia Jail 
beyond the neces­
sary periodical re­
pairs.

13,550 13 1

There are several fresh calls 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 net actually and bona 
fide absolutely necessary. I am free myself to confess, 
that with the unfinished state of the principal fine of 
communication running through the Province, the Agra 
Road, and the ruinous state of many of the works of Ir­
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
taining five or six hundred W'ell-fed human beings, sup­
ported entirely by (lie “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 might 
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 labour.” Five 
hundred of these prisoners properly worked on the 
road, would make it a beautiful line in two or three 
years. ,,

9. I will now proceed to make a few remarks on the

A pity the Pri­
soners cannot be 
made available for 
the public works 
of the Province, 
particularly the 
Agra line of road.

Works connected with the Communications
OF the Province.

I. AGRA ROAD.
M.

Chandore Ghaut to Scindwa.... 116
Scindwa to the Nerbudda..........  37
To the Khull Ford of the Nerbudda 3

F. 
.6
0
0

y.
214
162

0
156 7 156

Chandore Ghaut to Malligaum.—156m. 7f. 156ys.
During the past oflicial year, the Wakee Nulla Bi-idge, 

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, oft a pitched foundation 
of the same. A second bridge has been constructed 
across a branch of the same large nulla, called the second 
Wakee Bridge. It is composed of two wooden trusses, 
each 54 feet in length, firmly fi.ved in rubble mhsonry 
abutments, the road being laid on the lower beams of the 
trasses. It has a waterway of 46 feet in the clear, the

No. 1. Wakee 
Nulla Bridge.

No 2. Wakee 
Nulla Bridge.

I
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road crossing the nulla some­
what obliquely. The trus.ses 
are composed of pieces of 
teak, none exceeding 10 feel 
in length, taken out of the 
ruinous buildings in the Fort 
of Malligaum. The subjoin­
ed figure will give an idea 
of one of the trusses, and I 
hope to be able to give a 
more detailed account of this 
work iii the Appendix an­
nexed to this Report.

Setween Malligmim and 
Dhoolia.

10. A nibble masonry 
bridge has also been con- 

Wulwarree Nul- stnicted over a bad nulla 
la Bridge.

Kanolee 
Bridge.

(Wulwarree Nulla,) between 
the Town oT Malligaum and 
the Village of Dlicrryghaum, 
consisting of two semi-ellipti­
cal arches of 18 feet span, 
and a rise of 1 foot each, 
constructed on a pitched 
rubble masonry bottom. An 
oblique or skew bridge has 

Nulla been commenced, to cross the 
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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Belicecti Dhoolia and Siipoor.
11. The approach on the north bank of the Taptee 

3ias been completed.- The approach on the south side, of 
ti 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 
fear I shall not be able, with this Report, to give an ac­
count of this work; I will, however, enddlivour to do so, 
^nd should I be able, it will be found in the Appendix 
annexed.

Approach of north 
biuil: oftlic Taptee 
River.

Approach of south 
bank of tho Taptee 
River.

Between Sirpoor and Scitidwd.
12. Nothing has been done to this portion, beyond 

the usual periodical repairs.

Between. Seindwa and the Nerbudda.
13. Thi.s portion of the Agra road, called the Nimar 

Line, has not been touched since it was cleared by Cap­
tain Ottley, a large balance remaining unexpended of 
the original sanction. Plans and Estimates have been 
submitted for bridging and draining the line, with a 
viewing of appropriating such, as far as it will go, to so 
useful an end.

Nimat Line,

Plans and Esti­
mates submitted 
for bridging the 
Nimar J,ino.
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General Slate.
14. As regards the general state of this highly im­

portant line, extending from the Chandore Ghaut to 
General state of the Nerbudda, 156 M. 7 f. and 156 YS. from this 

the Agia load. ghaut, Souiigeer maybe pronounced a good mooruin 
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 ftiir weather traffic; 
the slopes of all the ghauts are good, and the banks of 
the nullas cut down. 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 moorura or metalled, as may be required.

II. Rawere and Dhurunganm Road.—54 Miles.

Rawcre and Dfiu-. 
ruDgauin road.

Bridges and drains 
required to this 
line.

Jorcgali and Nus- 
seerabad road.

Bridges and drains 
very much requir­
ed to this line.

Have been un­
der reference a 
year and .a half.

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

III. Joregah and Nusseerabad Road.—63 Miles.

16. This is also a fair weather road, and ninning 
somewhat parallel to the Boree and Geerna rivers, cross­
es in a Pleasure tlie drainage of the Country.. Without 
bridges and drains, it is in many parts quite useless; 
long detour.? 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 about a year and a half 
ago.
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IV. IdalliijauiH and Surat Road.
17. This line of road never appears to have received 

any regular repairs by this Department, as a line of road. ' 
Captain Scott repaired one or two small Ghauts on it. 
It was made by the Pioneer Corps upwards of twenty 
years ago. The slopes of the ghauts are all bad, and 
the largest ghaut on the line, the Koondaibharree, 
between Dhywell and Beesurwarree, is, in some 
parts 1 in 6. A detailed report on this line, and some 
others, to Surat, was made by me in July 1846. The 
sickness of the Surveyor employed on the survey of 
the Koondaibharree ghaut, which compelled him to 
proceed to the coast on medical certificate, has much 
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 Communica­
tion in Khandeish.

18. A sketch. Map of the present lines of road 
in Khandeish, and those most required, accompanies 
this Report. The principal expenditure on these works 
has been on the Agra Road. I think the junction of 
the Rawere and Dhurungaum Road with Dhoolia would 
be very beneficial, and complefe 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 cut into the Malligaum and Surat 
Road, a few miles from Dhywell. The Koondaibharree 
Ghaut being at the same time put in an efficient state, 
would render the communication between the EasternDis- 
tricts of the Province and the coast complete. The Koon­
daibharree Ghaut Road has been suiweyed, and the plan 
and estinate will be shortly submitted; it should be con­
structed in a permanent manner—the other lines might 
merely be cleared. With respect to the roads in the 
Western Districts, many of the barrees of ’ passes are 
scarcely traversable for carts. The direct road from the

Malligaum and 
Surat road.

No repairs exe­
cuted by this De­
partment to it.

Greatest impe­
diment on the line 
the Koondaibhar- 
ree ghaut, slope 
1 in 6.

Reason of delay 
in the survey of 
this ghaut.

Lines of com­
munication in 

Khandiesh gene­
rally.

Communicatidd 
between the coast 
and Eastern Dis- 
,tricts.

Roads in the 
Western Districts. 

The Barrees or 
passes in very bad 
order.
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Barrees requir­
ing to be put in 
efficient order.

■Road between 
Shy well and N un- 
doorbar very bad. 
Bo. between San- 
kay and Zeytana.

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 the valleys of the 
Geerna-Arrum and tributaries, Moosin Panjur Race 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 bairees in its line, would be 
of great utility. The road at present between Dhywell 
and Nimdoorbar is particularly painful, while the one 
between Sankay and Zeytana, by the Gutbaree, is ter­
rible.

1.
2.
3.
4.

Sail Barree very 
T)ad.

Roads over these 
hills require to 
be constructed in 

■a, permanent man­
ner.

100 Rupees al­
lowance quite in­
adequate.

Between Baze and Suttana—Hutroa Barree. 
Between Suttana and Zeykheira—Doll Barree. 
Between Zeykheira and Pimpulnair—Sail Barree. 
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 Bairee, one of the most used, is particularly bad.
.19. The roads 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 baildafs, the next season after 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 be a work of time. My at­
tention, however, should leisure permit, shall be directed
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io 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,, bear­
ing his endorsement, Noi 801 of 1847.

. Bhundarras.

VII. Buildings,

21. With respect to the works constructed, 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, 
Tlie 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. It is 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 applied, in 
very few instances, by job work. There can be no doubt, 
to a hard working man, pay by work and not 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 em|)loyment 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.

Buildings.

Remarks on day- 
labour.
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, 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
ed.

Under the pre­
sent system of day- 
labour, impossible 
to obtain a proper 
portion of work 
from the artifi­
cers.

22. To introduce a system of payment to artificers 
for measured works, would be quite impossible to the 
Engineer Officer with common labourers. As I 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 what extent it might be con­
sidered expedient to give such assistance, if at all, I can­
not say, but very 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. If 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 measured 
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 in the 

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 satisfactorily to the 13th January 1847, when 
Second Lieut. Jones beingapppointed, relieved Mr. Price. 
Lieut. Kennedy, Assistant Civil Engineer, was detached 
to Asseerghur on special duty, 1st January 1847, and 
Bieut. Boddam joined as Acting’Assistant Civil Engin­
eer, 9th January 1847. Such changes are, ofcouree, very 
detrimental. The two young officers 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 every reason to Native Surveyors, 

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 iny 
Office from being in charge of Lieut. Hill’s duties, I can­
not say he has exhibited his usual zeal and industry.

, Narrayen Witul, No. .45, having caught a 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.

I have the honor to be,
Sirj

Your most obedient sei-vant, 
(Signed) R. HART, Lieut.

,, Civil Engineer.
Malligaum, Civil Engineer s 
Office, Xlth August 1847.

    
 



    
 



APPENDIX
TO

ANNUAL REPORT
IN THE

I »

GENERAL DEPARTMENT,

FOR THE YEAR 1846 [ 47.

TOOLS.
Most of the tools generally procurable from the Ai‘- 

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 tool are in 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, 3, 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 a 
somewhat light, broad, and shallow blade riveted on.

Tools generally 
procurable from 
the Ai-senal not 
well adapted to. 
heavy works.

Musters IiaVebeea 
made up by tlie 
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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No.. Names. Description'.

1

2

3

4.

5

6

8

9

Sootkco

Do. or Gun»

Soomba.

Kodalce

Felling axe or Koorar.

Phaora.

Small 'Sootkee.

Hammer

Hand HatchetorPhnr- 
see...............................

This is a large heavy description of Sledge Hammer, with a 
steel Tongue (Butt) for squaring large stones in tho Quarry, 
and reducing them to a tolerably square form for the stone­
cutter. Its weight is lbs.l7|.

A description of Sledge Hammer of an oblong form for break­
ing stones in the Quarry; particularly useful in detaching 
pavements loosened by blasts, very useful in cuttings in rock, 
in excavating wells, &c. Its weight is lbs.l9i.

A thick round heavy species of Kodalee ; very useful in exca­
vating in rock and hard moorum, loosening stone cracked 
by blasts, &c. Its weight is lbs.l2J.

The common native Pick-axe,—a very useful tool in excava­
tions of all sorts'; a much stronger and more economical tool 
than tho Pick-axe—not so liable to break. Its weight 
is lbs.7.

Narrower and thicker than the English one—more adapted to 
the strength of a Native. The eye, in which tlie 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, is a great objection un­
less a carpenter is at hand. Its weight is lbs. 6.

This is the common Phaora; broader in the blade, shallower, 
and not so heavy as those usually supplied. Its weight, 
islbs.?^.

This is a small Sootkee (Sec No. 1), or Qoundies 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 Ibs.S}.

A Hand-hammer for breaking metal for roads. Its weight 
is lbs.2J.

‘,"“,5“;'“ .ve,j wfcl Wl.

    
 



WEIGHT. 
171 lbs. 

19i

12.i
7 
6 
H81
2i
3

Sootkee, or Sledge Hammer. .........................
Ditto... or Gnn.... do...................................
Soomba, or another description of Hammer.. 
Kodalee, or Native Pick-axe...........................
Koorar, or Felling-axe........................... '.....
Phaora, or Native Hoe.................................. .
Small Sootkee, or Goundees Hammer...........
Hammer.............................................................
Hand Hatchet...................................................
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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 j 47, 
the following Plans of Bridges executed on the Agra 
Road, with a short description of each.

Plan No. 19,1847 J 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,iS. 
of Malligaum.

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

Plan No. 23, 1847 | 48. Details of the Rubble Mason­
ry Bridge constructed across the Choukey I^ulla, N. 
of Malligaum.

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

Description of the Trussed Bridge across

WAKEE NULLA, No. 2.
This Bridge is composed of two vertical trussed frames, Wakee Nulla

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 ffoor 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 partly on the 
stringer. These joists were Only slightly knotched down 
in some places, and laid without any fastening on the 
upper side of the string pieces. They ate teak logs in 
the rough, about 14'long x 7J"x 8", laid at about 2 
feet apart.

Composed of ver­
tical trussed frames

Trussed frames 
completed.

How placed ;a 
positiona

Headway joisrs.

Not fastened to 
st, ingers.

    
 



Wooden arelies.

Radiating; posts.

Railing.

Vertical posts.

Joints of fram­
ing broken.

Bolting blocks.

Stiffening the 
framing.

68

This trussed frame is composed of a pair of string' 
pieces, with a pair of wooden arche.s (rod 70), each arch 
being composed of five piece.s of teak 10" x 4". The 
ends of the arches are knotched down to tlie ends of 
the stringer, and fastened thereby two iron straps at each 
end, and one screw-bolt to each framing between the 
two straps. These straps embrace the ends of both 
stringers, there being a screw-bolt, as before 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 stringers and arches 
by eight screw-bolts, four through the.stringers, and four 
through the arches. The posts are single, and the string­
ers and arches of the framings are fastened in pairs 
upon their side.s 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 piece.s in pairs bolted through the heads of the 
posts. Besides the eleven radiating posts, there are ten 
other vertical ones, one at each end of the framing 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, and bolting iron 
bars along their sides, a block of wood, the thickness of 
the radiating posts, being inserted at the place.s 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 pieces 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 bolted together,
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.short transverse blocks of wood, of a triangular shape, 
were let into the upper 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 
fitted on (no tenon), the upper ends of these struts being 
let into the radiating posts near tl}(? lower edge of the 
arches. A similar block, of a more oblong shape, was 
also fitted on to the upper sides of the arches extending 
oveo the pair of framings, and a corresponding one on 
the lower side of the string pieces through these three. 
Round iron 1 J" 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 pf 12 feet. 
The flooring of the bridge is composed of round teak 
rafters (goals) about 3" diameter each, placed close to one 
another, and well nailed down to the flooring beams of 
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, 
rescued from rotting in the ruinous native buildings in 
the Fort of Malligaum. The roadway joists were fur­
nished from the Work-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 2j"or3".

The general construction of this'workis as follows: viz.
Foundation—Filled in of uncoursed nibble masonry. 

No pitched foundation.
Abutments—Sides and ends of coursed rubble masonry.

How?

Distance between 
truss frame.

Flooring.

Side planks.'

Timber.

ScapUiug of tim­
ber.    

 



«

Effibankineiit.

Cost

Cost of different 
portions.

Tarring.

7Q

Parapet wall—Of coursed rubble masoniy coped with 
single stones laid transversely across the wall. Third sort 
cutting.

Embankment—Of stiff clay and nioorum with sand.
The embankment on the S. approach is about 530 feet 

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

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
way, including Carpenters’ work, nails, 
iron, &c. &c.................................... .

15,959 cubic feet of rubble masonry, 
including every thing at 12 Rs. per 
100 cubic feet

34

Rs.

■750

1,915
1030 running feet

\ of embankment = 
__________ 2477-15, at eight an-

13 13 nas per 100 cubic feet* 1,238
Sundries, including scaffolding, excavat­

ing foundation, &c.............................. 216

a. P-

3 7

1 3

9

2

•2

0

Total Rs4,120 0 0

•Running ft, of abutments=80'—then 80 x 2=160 running ti. 
Then 160'X 19'X4J= 12920c./. 24
Wall protecting road

48'x3ix 14^=
Parapet Walll38'x 1J 

x3J=.................

2436

603

15959

13 i3 = c./r.
13x.(H=42-25 a 2477 15 

13x^=42-25 \ 240-5 

24x6”i=156 0 7

All the wood-work received three coats of tar. The 
mooi-um at the sides of the road is 4" deep, and 2" of 
good broken metal over it; and in the centre of the 
road, 8" moorum, and 4" metal. *
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No. 20 OF 1847-48.

Description of the Rubble Masonry 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 Poadway is em­
banked on the N. side 250 feet in length, and on the S. 
side 450 feet, at an average height of 51 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 masomy. The parapet wall is 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.

Wakeo Nulla 
No, 1.

Rs. 3,744 5 6.    
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No. 21 OF 1847-48.

Desgrh’tio.v of the Rubble Masonry Bridge
CONSTRUCTED OVER THE

MOONGSA NULLA.

Moongsa Nulla.

Bs. 1,232 13 10

Rs. 1,300 0 0

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 diy rubble.

This bridge was constructed about the middle of an 
embanked 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 5i 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 been 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.

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.
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No. 22 OF 1847-48.

Description of the Rubble J\Ia8ONRy 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, froni end to end, 60 feet. The roadway. 
is 22 feet broad, and embanked on tlie N. side of the 
bridge 420 feet in length, and on the S. side 630 feet, 
and an average height of 5 J feet. Therd is no dry stone 
retaining wall. On tlie np-stream side are two dwarf 
walls, about 6 feet high, to protect tlie junction of the 
embankment with the bridge in heavy floods.

This work tliroughout 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 masomy arches, of hammer-dressed rubble ma­
sonry., . The parapet wall is coped with cut stone, 3rd 
sort.

The cost of this work was Rupees three thousand and Rs. 3*004 lo 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 OF 1847-48.

Description OF THE Rubble Masonry Bridge

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 60 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 shammer-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 OP 1847-48.

Description of a small Viaduct constructed» t

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 
tills 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.
Civil Engineer Khandeish.

Sirpoor viaduct.

Rs. 526 11 »

Rs. 629 0 O
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No. 704 OF 1847.

To,

THE COLLECl’OR OF KHANDEISH, 
DHOOLIA.

Sib,

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 op Works. Amount.

Lenekheira Bhundarra 
Cunassee
Patoonde

10

Rs.
329 

7338
398

A.
11
4
7

79.76 6

P.
0
9
1

Ditto 
Ditto

Total amount expended....

Leneklieira 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. 7,3.38 4 9 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.
a
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Paloonde JB1iwulan-a.
. The amount expended on this work was for some rs. 393 7 1 

slight repaire. No return may be expected from the 
outlay, as from tlie usual want of water in the River and 
the extent to which deposit has accmgaulated behind 
the Bhundarra, no great benefit dan 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 tlie 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 originally formed 
for the repairs of the Revenue works, 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 will be ........................ 1*81
and works of communication........4’39•

5. During the period I have held the appointment of 
Civil Engineer in Khandeish, I 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 ftvenue derived has been in some cases 
rather unsatisfactory, and in such results I have been 
inclined to look for other causes than a want of attention 
and exertion as relate ,to these works in the Engineer 
Department. My predecessor. Captain Scott, received 
high testimonials of his assiduity and exertion; and
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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 
would do me the favor of sending me any Records for 
perusal bearing on the subject; to which you replied, 
“you regretted you could not comply with my request.” 
I then addressed you a letter containing fifteen 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 ha% traversed the 
Western Districts of the Province, that the cul; '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, and 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 ^eraged thirty 
Rupees ( 30 Rs. ) 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.
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8. The subject of assessing the land instead of the 
tiTop (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 a 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 aU applies as far as Government is 
concerned, I leave tp you. But as regards the effects on 
the Engineer Department more particularly, my present 
objections would certainly apply, if their efforts are to be 
at all measured by the number of beegas irrigated.

9. I conceive all the Engineer’s labors in connection 
with these •Works 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 Depqj-tment 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 decrease of irriga­
ted land (see Mr. Pringle’s Jumma Bundee Report, dated, 
31 st 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 mined 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 
muet 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 numl^r of beegas 
under irrigation, the value of it must appear in any but 
a favourable light. All the efforts of the Engineer should 
tend to produce an unfailing supply of water; and if a 
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, c, or n, 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 Engineer Khandeish.

Malligaum, Civil Engineers 
Office, Yltk August 1847.

“ True copy. ”

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

To, *
E. 1-1. TOWNSEND, Esq.,

Revenue Commissioner, S. D, 
Poona. •

■ Handing up Re­
port of Expendi­
ture.

Rs. 3,14,795.

Br. 1R and five- 
.eighths.

Cost of Superin- 
tondcuce.

"Mode'of calcu­
lating cost of Su­
perintendence.

Sir,
I have the honor to submit the following Report of the 

Proceedings of the Road .and Tank Department for the 
official year 1846 | 47, with a Statement appended of 
Works performed, shewing a total expenditure of Ru­
pees three lacks, fourteen thousand, seven hundred and 
ninety-five, and an average charge for Superintendence 
of Rupees eighteen and five-eighths.

2. 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 tlie 
per centage varies so widely, a word or two of explanation 
may here be appropriately introduced in order to render 
the causes intelligible.

'3. In addition to the consolidated Staff pay and 
tentage of the Executive Officer, the pay and allowance 
of thepermanent establishment” are alone admitted into 
the calculations from which the 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 centage.
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4; In .the case of Mr, Arinifetead, I do not mean to , Mode of ca'cu- 
lating cost of bn- ■ 

say, that even were the pay of the temporary establish- perintendenco. 
merit he has been thus compelled to employ included in 
the calculation, it would materiaUy increase, the rate for 
Superintendence, or cause it to exceed 2^ per cent. The • 
rates at which his karkoons and other temporary employes 
are paid have been so low, and the number oflabourer%so • 
unusually great, that the total charge of the former is the 
merest trifle when compared with the expenditure incur­
red in labor and materials on such- an extensive line of 
works; but under different circumstances, and with works 
scattered over the country and of greater vanety, 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 as at present are'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 ii 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 estiraater 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 “Superintendence,” when ' 
probably two-tliirds 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 proposed 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

Performances of 
1st Assistants.

Captain Jasob. 
New Terminus to 
MailRoad on Hog 
Islatid. '

    
 



84

together with the several designs for bridges, drain.s, 
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.

Bs. 2,65,539.

Bs. 40,000.

Bs. 17,000.

7. The bed of the creek was accordingly prob'ed 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 creek was being 
examined, which materially interfered with the mode of 
constniction proposed by Captain Jacob; for it was as­
certained, on removal of the surface cnist 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..

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 Directors i n 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 will not now dwell upon 
the subject,

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

Kating Tank.
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Captain Jacob 
withdrawn from 
tlio Department, 
and appointed to 

• Superintend tho 
Jamsctjco Bund.

12, It merely remains for me to add, in allusion to* 
' Captain Jacob, that as soon as all the designs and esti­

mates connected with. tlie improvement of the Rating 
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 
frona 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 talentdd and able. 
Captain Jacob’s removal, unavoidable as it probably 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 it 
otherwise might have done. The vacancy occasioned 
.by his withdrawal is yet unfilled.

Lieut. Bruce’sper- 
I formances. Wan- 

goolie new lino.

Rs. 88,986.

Lieiit. Bruce re­
manded to his Re­
giment.

13. Lieut, Bruce, at the date of my last Report, wa.s-. 
engaged, as therein mentioned, in preparing designs and 
estimates for a proposed newline of road between Poona 
and Wangoolie; but these documents, instead of being 
ready for transmission to the Military Board, by ihe 
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 8 J miles of bridged and finished road, which 
was minutely worked out and tolerably accurate, amount­
ed after correction to Rupees eighty-eight thousand,, 
nine 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 rej)resented to be in a 
-dangerous state, and a serious impediment to cart traffic. 
A sketch survey, remarkably well''drawn, and accom­
panied by a Report, was accordingly despatched to die 
Military Board’s Office on the 25th 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.

A

'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 perspicuity, and also with the view of shew­
ing the greater importance that has been attached of late 
to works 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.'

Performances of 
2ad iissistauts.

I. The Agha- Road.

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 roatl 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.

Jchoor Ghaut;

Between ColsettS 
Bunder and Q'hull 
Ghaut,

State and ex­
penditure.
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Unfair treatment 
of Road.

Proposed new 
line between Kiis- 
E>ai-a and Kui'dee.

Proposed means 
of carrying it on.

Thnll Ghaut new 
Road. Expendi­
ture.

17. When the opium traffic is at its height, strings 
of unwieldy and greatly over-loaded carts may be seen 
descending the steep dips below the ghaut, their wheels 
locked, and acting like ploughs orf the surface of the 
road; and as if they were not sulTicient 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 tlie 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 
of road between Kurdee and Kussara was sent in to the 
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. Secretary 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 Joo steep 
for traffic, and no slope is to exceed one in nineteen.

19. The preparation of the several designs for the 
works 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 
thereon, 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.

20. The portion of the new road at the bottom of the 
Thull 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 27 th of Decem­
ber last, when, in conjunction with the portion previously 
finished, it was opened to the public, and has since been 
in constant use. The expenditure on the entire completed 
piece of road, which is in length a mile and a half, amount­
ed to Rupees 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 
over it.

22. On the completion of the lower portion, the en­
campment of labourers, with store-house and w'ork-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, 12j 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 September last, 
the total amount being Rupees one lack, forty-eight 
thousand, three hundred and ninety-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. 70,266.

Rs. 148,391,

Ghaut estimate 
and plans.    
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Road • between 
Thnll Ghaut and 
Nassick, and be- 
tTveen Nassick and 
Chandore. State 
and expenditure.

Rs. 12,936.

Flying Bridge at 
Kukiingaoin.

Rs. 565.

Pi’oposed Bridge 
■at Pimpulgaoin. 

Lieut. Cowper, 
■of tlie Engineers, 
appointed to tho 
liepartment ' and 
engaged in esti­
mating for other 
improvements re­
quired on the line.

1845 I 46, having been considej ed unnecessarily e.vpen- 
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 state 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 pn indifferent, 
order. Considering the state that I found it in on my 
first inspection, this improvement is very creditable to 
the Onicer in charge. The e.xpenditure 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 hundred and thirty-six.

25. The ferry boat on the Radwa river at Kokungaoin 
has been converted into a flying bridge by the addition 
of standards and ropes : ramps have also beeii cut through 
the banks for landing places, and approaches from the 
main road have been constructed, the whole at 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 
appe^’ed desirable, with a view to diminish the cost, a 
month or two will probably elapse before the proposed 
work can receive 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 Lieutenant 
Cowper of the Engineers, who has been attached to this 
t>epartmcnt for the purpose of estimating for these and
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etliQi- improvements between Egutpoora and Chandore^ 
which the Post Master General has in a late report to 
Government represented to be advisable.

II. Mail Road. I

, 27. Captain Pruen and Lieutenant Cowper still retain
charge of the portions below and above the ghaut respec­
tively ; the expenditure for repairs under the former having 
amounted to Rupees five thousand nine hundred and 
seventy-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 been approved of and 
accepted.

28. The raising of the Panwell 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 njost 
stringent remedies the terms of the agreement allowed 
of in order to prevent his succeeding in these fraudulent 
practices.

29. The sum required for bridging and metalling the 
New Akoordie line, amountingin the aggregate to ^pees 
twenty-eight thousand four hundred and twenty-six, 
was sanctioned by the Court of Directors under date the 
25th November last, and theworks are now in progress by 
contract under tlie orders of Lieutenant Cowper. The 
entire cost of this piece of road, which is 8^ miles in 
length, will on completion have amoiuited to Rupees

Below the Shore 
Ghauf,

Above do. 
Expenditure.

Ra. 5,973..

Rs. 15,540i

Panwell BuuJer.

Es. 5,725.

Completion of 
new jVkooi'dio liua 
sanctioned by the- 
Hon’ble Court.

Rs. 23,428.
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Rs. 48,8.58.
Rs. 5,512.

Probable date of 
completion and 
saving in annual 
expenditure for re­
pairs.

Rs. 4800.

lineJunction 
with Seeroor road 
by Holkar bridge.

Rs. 7827.

Rs. 63.50.

andCulverts 
drains required be­
tween Poona and 
Khundalla.

forty-six thousand 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 
PanoAvlie and Bhojapoor lines will be abandoned on the 
completion of the Akoordie road, the saving in road re­
pairs wilhamount to no less than Rupees four thousand 
eight hundred per annum.

31. A short line of junstion between thie Dapoorie 
and the Holkar Bridge Avas 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, Avhen the Bhojapoor line shall 
have been abandoned; but it is believed, that during the 
fair season the greater portion of the traffic between 
thos^laces 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 netv road and Khundalla, 
were despatched to the Military Board Office on the
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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 generality 
are small, and are chiefly to be objected to as being in­
jurious to the road.

33. Plans and estimates Jirepared by the same Of­
ficer have also been sent in for widening that part of the 
Mail road which lies between Dapoorie Rridge and the 
point of junction with the Seeroor road, and the ma?si,- 
mum width of which is at 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 wndth 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 ‘SSI yards, 
and the estimated cost of making it uniformly 25 feet 
broad, inclusive, of the cost of drains, amounts to Rupee's 
ten thousand five hundred and sixty-seven.

III. Road between Poona 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, especia% 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 staled to have been 
sanctioned by Government for the nullahs at Kondapoor

Rs.

Widiping 
road tJivongl* *•**’" 
kee.

State- of the 
road and expendi­
ture.

Rs. 8223.

(

Two new stone 
bridges.

Failure of mud 
centering.
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Rs. 6995.

Rs. 4305.

Shikarpoor bridge.

Rs. 309.

Seena river. 
Rest way of bridg­
ing it.

and Wusudwadee, the onte ata contract cost of Rupee.'? six 
thousand nine hundred and ninety-five, and the other at 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 operations 
till the re-opening of the fair season. Of course the con­
tractor 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, thQugh 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 thereforfe 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 M r. 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 bearing 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 forced to penetrate 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 suited 
to the locality, and incomparably the cheapest, would be 
a wooden one, and the Military Board have sanctioned 
an experiment being made to ascertain this point. 
Though styled a river, and in point of breadth alrqost 
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 which forms its bed is 12 or 13 Ret in 
depth, a masonry bridge, with foundations springing 
from the rocky stratum, would be enormously expensive, 
considering the ordinaiy shallowness and insignificance 
of the 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 flj ing 
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 charge 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 liability to oxidation, 
but this may possibly be re^iedicd 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 season 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 cfliciency.

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
fixing of a block necessitated the uhfastening and refast­
ening of the rope itself; and 4thly—that it costs seven 

Rupees 7. 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.

J

Front riew
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40. The new line between Poona and Wangoolie 
vid Kurradee, I have already alluded to in mentioning 
Lieut. Bruce’s performances, but as it is not improbable 
that at some future day this may be the only established 
line of communication towards Nuggiir, I may here take 
the opportunity of stating, that the construction of a 
bridge across the Moota Moola at Kurradee having been 
deemed by yourself of greater primary importance tlian 
the completion of a road without the bridge, the Military 
Board have directed the subject to be taken into consi­
deration.

Proposed new 
1 i lie between Poona 
and Waiigoolie.

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 tlie 
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. Road BETWEEN Poona and Neeka 
Bridge.

42. This road

Removal of Poona 
flying bridge to 
Kurradee.

Rs. 1,031.

diture.

•Rs. 2,646.

Bapdco Ghaut.

is still under charge of Mr. Scott, and , Stele and expen- 
has been repaired during the jiast 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 traffic, which is not however 
so important on this line as io 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 arid 
Jeejoorie, for the use of the dawk runners on this line,

Huts for dawk 
runners.

Rupees 530.
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^tate and ex­
penditure.

Rupees 50'25.

Ceiling to bun­
galow at Indapoov. 

Removal of rocks 
in Nagotna river.

Rupees 101.

Rupees 33.

V. Road 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 irt 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 
tliis 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 Roads in the Poona 
COLLECTORATE.

46. The roads which are classed under this head, 
and which are in length 54^ miles, have been repaired

Expenditure.
Portion of road 

now used as Mail 
Road will revert to during the past season at an aggregate cost of Rupees 
its former use of 
cross road.

Rupees 4,348.

Rupees 303i.

Rupees 08,

Rujiecs 737.

four thousand three hundred and forty-eight. The por­
tion of road which connects the Dapoorie bridge with 
the Bhojapoor road, which is 2 m. 5f. 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 theNarriangaumroadonthe 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.

Vn. Cross Roads in 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 dost 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 Roads IN the 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 a large nullah on the road between 
Nassick and Sinnur, and about a mile distant from tlie 
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.

State and expen­
diture.

Rupees 1,639.

Injury to a bridge 
from last inoiisooii 
flood.

Rupees 297.

IX. Cross Roads in the Tannah 
CoLLECTORATE.

50, The aggregate expenditure on these roads for 
the past season amounts to Rupees three tliousand 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. .

61. The Collector of Customs at the same time re­
commended the constiTiction of branch roads to the Salt 
works at Wansee and Oomarda, w hich 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 traffic. Plans' and estimates 
for these works are consequently in course of prepara­
tion. '

Expenditure. 
Proposed im­

provement.
Rupees 3,.522.

Two salt-water 
creeks proposed to 
be bndged near 
Penn.
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State and expen­
diture.

Rupees 1,1C9.

State and expen­
diture.

Rupees 11,731,

New line of road 
.in Salsette under 

constrirction by 
subsidiary Jail.

Do. Representa­
tion by Trainjee 
Cowasjee, Esq. re­
garding liis estate 
of Poway.

X. Cnos.c Road.? in the ROtnagherRy 
CoLLECTORATE.

.52. The roads in the above Gollectofate have been 
repaired during the past season at a cost of Rupees one 
thousand one hundred and sixty-nine, and are represented 
to be in good order.

't
XI. Roads in 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. Though a 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 i.s under the supposition, that the roads 
have been so deteriorated for some years past by the 
admixture of bad nioorum 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 pf road between Coorla and the 
twentieth mile-stone vid, 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 corhmenced 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 irretrievably lost. 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 hnd cross-drains, with the 
exception of the parapets.

55. In the month of February last, when 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 effect 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 having passed 
through the estate, while the latter would merely skirt it; 
and it was further attempted to be sjiewn, that a shorter 
and a better line than the Bhandoop one might be carried 
through another part of Poway, w'ith 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 J 
Captain Ash when engaged on the Vehav 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 plainly 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
nally contemplated; but with the view of preventing 
any injury to Framjee Cowasjee’s estate, instnictions 
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 preparation by Lieutenant Mungavin.

67. It was originally intended, 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 k

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

Cause of extra 
expense on account 
of present Subsidi­
ary Jail.

105414
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Bridge undercon- 
structiou at Erla 
Paris.

Failure of mud 
centerings.

Advantage and 
defects of mud cen­
terings.

this Countiy 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 
Mungavin 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 arphes being completed, and the mortar 
set, before the usual period of the first monsoon showers.
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XII. Poona,AND Suolapoor Roads.

60. The piece of metalled road leading out of the 
town of Poona in the direction of Sholapoor, is 27«. 
3f. 200y. in length, and has been repaired by Mr. 
Scott during the past season at a cost of'Rupees six hun­
dred and thirty-one. That part of it 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 

Tor other metalled roads under this Department.
61. That portion of the Poona and Sholapoor Road 

which is now under construcWn 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. OntheSOth 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 
mites completely finished. On the portion cross-drained, 
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 trifling proportion of superin­
tendence.

62. An estimate for the completion of the road and 
all the works required thereon, accompanied by appror 
priate and well executed designs, was received from Mr. 
Armitstead in Febniary last, and forwarded to the Mili- 
taiy Board on the 16th of that month. It provided for 
all work that remained to 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

Portion leading 
out of Poona.

Rupees 631.

New road under 
consti'uction be­
tween Patus and 
Indapoor.

Progress and ex­
penditure.

Rs. 1,42,284.

Rs. 1,23,208.

Estimated cost 
of completion.

Rs. 1,31,643.
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amounted to Rupees one lack, twenty-two thousand, nine 
hundred and eighty-five, the total probable cost Ibr the 
entire piece of road between Patus and Indapoorwill .be 
Rupees two lacks, fifty-four thousand, six hundred and 
eighty-eight, or Rupees five thousand, six hundred and 
ninety per mile.

63. After visiting Indapoor in November last, and 
carefully examining the works in progress, I was enabled 
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 description was excellent. 
The masonry of the culv^s and drains' is composed of 
hammer dressed, or rough cut, stone and chunam, and tho 
workmanship is inferior to none that I have seen in thi.s 
Presidency. The curb stones are of an almost uniform 
.size, and of the best basalt, varying not more than from 
10"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 expen^ve, I have 
only to mention, that good a.s they are, the curb stones, 
only 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
derate sum of Rupees six hundred and forty-seven.

64. This road, as I mentioned in my last Report, 
was undertaken for the sake of affording employment to 
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.

65. Thus it-is, that the entire raising of 44 miles 
was almost completed before a single bridge or drain had 
been commenced; but under other circumstances, where
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cliaice 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 traffic, would be 
the first step to be accomplished in opening a new line 
of communicatioir.* The Military Board, indeed, guided 
by the same views, have already instructed me .to soiid 
in rough estimates of the cost of bridging the remainder 
of the Sholapoor Road.

XIII. Nagpoor Dawk Line„
66. Captain Dennis still retains charge of the line of 

works between Nuggur and the Wurda River, and the 
e<\penditure 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 line, was 
comjileted in the month of July of last year by Captain
Dennis, who reported favourably of its utility and suit­
ableness for the dawk runnel's or foot passengers; but he 
at the same 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 been so ill-adapted.

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

Expenditure.

Rupees 10,306.

Fewer delays than 
formerly.

Sample of rope 
suspension bridge 

' completed in last 
monsoon.

Possibility of a- 
dapting then to the 
passage of horses.
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Proposed flying 
bridge at Toka.

New bridge 
Poona.

at

Rs. 28,212.

Rs. 10,382.

Rs. 1,352.

-Rs. 29,564.

Gokhirwa bridge, 
exceia upon tho 
estimate.

stantiality of bridges of this description as would admit of 
horses crossing over without difficulty or fear, an experi­
ment is about 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 will 
be, the standards will require to be of unusual height and 
strength, and the rope it is intended shall be of wire
in circumference, 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 
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 uponthe estimate unavoid­
able. In addition to the fact of buildifig materials having 
turned out to be much dearer in that neighbourhood 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 springs 
the piers and abutments were covei’ed 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 constnjcted 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 tlie 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 haying amounted to Rupees- 
one thousand seven hundred and eighty-two.

74. Lieutenant Mungavin completed the boat in­
tended for the feriy at Oomergaom, at a cost of Ru­
pees five hundred and seventy-one, and despatched it to 
that place in the month of January 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 be commenced 
by contract under the orders of Captain Praen, on tha 
opening of the season..'

Rs. 5,702,

Rs. 97C.

Works at Cal- 
liaii and Kussey- 
lee Bunder.

Rupees 43.

Rupees 1,782.

Oomergaom 
ferry Beat.

Rupees 671.

Cutcherry at 
Oorun.

Rupees 1,3(17^
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Cutcherry' and 
Bungalowat Kelwa 
Mailim and Bas- 
sein.

Rupees 4,914.

Rupee!) 5,400.

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 Bungalow for one of the • Un­
covenanted Assistants of the Collector of Continental 
Customs and Excise at Bassein, the former arRounting 
to Rupees four thousand nine hundred and fourteen, arid 
the latter to Rupees five thousand four hundred ; but 
nothing has been communicated in regard 
sanction.

to their

Regimental build­
ings at Tannah.

Rupees 117.

Tannah 
for Ru-

Rupees 3,470.

Rupees 212.

Rupees 779.

New Hospital at 
Tannah.

Rs. 4,340.

Two additional 
pendalls tbrOhaut 
liglit Infantry.

Rs. 2,138.

XV. Military Buildings.
77. The repairs to the Military Buildings at 

have .been completed by Lieutenant Mungavin 
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, a saving of Rupees two hundred 
and twelve having been effected on the estimate for the 
repairs, and a saving of Rupees seven hiindred 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, 661 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 tlie 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 Buildings, which were stated to 
be in progress at Nassick at the date of my last Report, 
were completed under the orders of Lieutenant 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 wh<yn 
the superintendence 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 account.

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; but that the 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 sura of Rupees two hundred and thirty, with 
which he liquidated a private debt. The fault 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-

Bnildingsat Xaa- 
sick.

Heavy excess. . 
Sub-Conductor 
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duct.
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fore removed from this Department, and remanded 
to his Corps as a 2nd 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- 
nin<^, and are now progressing towards completion.

A
XVI. Tanks, Bunds, and 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 fumished 
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 encountered^ 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 Revenue Officer; but as 
far as rendering them efficient may be concerned, nume­
rous are the instances in which a trifling expenditure, and 
a very small amount, of engineering skill, would suffice 
to secure the desired result; and surely, 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 
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 Pirst Assistant of the Department should be employed 
in reporting on and estimating for the whole. This duty 
would have been in consequence performed by Captain 
J acob long ere this, but for his untimely removal from 
the Department, to superintend the re-construction of the 
damaged portion of the Jamsetjee Bund at Poona; and 
as no other Officer’s services have been available for the 
work, it still, remains in abeyance.

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 constiiicted with effect, there are

Bunds in the Nas­
sick Collectorata- 
requiring repair.

Two essentials 
in tlie site of a 
bund.
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Clearing out and 
improving the 
Ratraz Tank.

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 facility for the construction 
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 Engineer might detect desirable sites for 
drains and bunds; but few there are in comparison, where 
the Revenue Ollicer could see any prospect of a pro­
fitable return to Government.

89. The most expensive project which has been con­
templated during the past year, in connection with the 
subject of an increased supply of water, is that which has 
already been briefly alluded to in the 11th 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 proposition was made by Lieut. Hart, while a Second 
Assistant in the Department, to make 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 Honorable Court of Directors 
in their letter to Government of the 21st May 1844, and 
directions were given, that a very careful siuwey might 
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 result 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 sei'tions, for tlie excavation and removal of a mass of
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earth whose solid contents amounted to 2,900,000 cubic 
feet, and for the re-opening of a channel and repair of a 
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 had 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 quantity of water which Captain Jacob calcula^d 
would be available for the inhabitants of Poona, 
ainounted 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 Pfuggur, 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 -29^97 
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 tlie 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 been 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 I 
found to be but too well founded. The wells in the town 
and its immediate vicinity, which are the only available

Ils. 4G,76d.

Pwposwl aque­
duct at Yeola on 
the Nuggur and 
Malligaum Road.
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Trojccte for in- 
'creasiiig tho sup­
ply • of water on 

'Thull Ghaut Road.

sources of supply, tliou2;h numerous, are for the most part 
of little use, and many of them, even in the month of 
January, were 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 [rro portion of the towns-people during the 
ho^weather. The depth of water at the time of my visit 
was eleven feet, and the rate of supply, on being carefully 
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 reservoirs; 
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- 
^.selves of any liberality the Government might be pleased 
to extend towards tliem, manifested a very great and 
extraordinary reluctance to bear any portion of the ex­
pense of thus 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.

92. Various projects have been under consideration for 
increasing the supply of water on the 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 
are either in progress for proposed new works or improve­
ment at Kussara, Kurdee, and Kulluingaom, or else that 
the necessary preliminaiy 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. llie work proposed at tlie last mentioned place 

is a new bund, which 1 think, might be constructed at a 
very trifling outlay, and with a certainty of success. The 
original one was built by this Department in, 1837, and' 
appears to me to have been faultily designed, loosely 
constructed, and injudi’ciously placed,, so that its failure 
so shortly afterwards is easily accounted for. Though J 4 
feet in height, its thickness at the base is only 5.1 feet; 
and though intended to stem a stream of some forcq, as 
well as to resist the pressure of a column of water of the 
height first stated, the masoni-y 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 .been 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.

Pl-oposdl new 
Iniiid at KuUaui— 
gaom..

    
 



(t. Old Bund. 
A. Breach in do.
c. Propcs'jd Bund.
d. Well.

i*. Feeding NiiUab.
7'. Outler.
y. Main Hoad.
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94. At the requisition 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, tlie 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 
offered 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 Taimah.

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 office labour. It appears that 
during a flood which occurred in 1844, the earthen em­
bankment 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 
was promptly repaired by an individual of the name of 
Sookul Sing, to the extent, tliat 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

E-stiinatc for clejr>- 
ing out and im­
proving the lank 
at Colsette.

Hs. 2,325.

Rs. 2.51.

Profioscd me­
thod of improving 
tlie Wnddnla Tank, 
at Pan well.
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Large Tank at 
Tannah attempted 
to be cleared out; 
cause of ill success.

Chowdar Tank 
at JIhar cleared 
out.

Rs. 6,047.

Bs. 1,614.

snggestion, an estimate has been called for, and is un­
der preparation by Captain Pruen.

9(1. On the recommendation of the Judical Commis­
sioner for Goozerat and the Concan, an attempt was- 
made in the month of May of last year to clear Out a 
large tank in Tannah which affords the chief supply of 
water to that town, and which had become choked up to 
a great extent with mud and weeds. As it wa.s found to 
be a too expensive work to be done by free labour, I 
suggested that all .the con nets who w’ere then available 
from the Tannah Jail might be employed on it; and this 
proposition having been approved of by Government, Mr. 
Mungavin took out 250 piisoners 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 fioni the Civil Surgeon, 
and this exceedingly useful work was thus abandoned.

97. The clearing out of the Chowdai’ Tank a(^ Mhar, 
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,J feet 
in depth instead of 5i as had been originally calculated 
on and estimated for, a corresponding deduction has been 
made from that sum, so that there is an unexpeiided 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 which are in a dilapidated 
state.

Sluice gates con­
structed in the 
bund at Kiillud,

Rs. 6:17.

98. The sluices which it was propo.sed to make in 
the bund across the Kuna at the village of Kulhid, as 
mentioned in my Report for 1844 | 45, have been com­
pleted by Mr. Scott during the past season, at a cost of 
Rupees si.v hundred and thirty-seven, the expen.se’ hav-
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iiig been dcfraycil partly by jMaluiduo Ibio Nilkiint Puo-' 
runduiry 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-one; 
and as the site is well chosen, there is eveiy 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 atthisconstant- 

' 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.

New well at Egnt- 
poorco and im­
proving a well at 
Shikrupoor.

Rs. 761.

Rs. 176.

XVII. Building and Building 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 constme- 
tion of ornamental or highly finished work. I 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 advantage of it; in other words, that 
where stone was to be had on the spot for the mere cost 
of quarrying, 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 expense from the Calicut or Dhang forests,

“Cheap work.”

Explanation of 
tho toiTO “good 
■work" as relates to 
the Doccan.
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Good work need 
not be costly, and 
it is in reality 
cheaper than bud.

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

Instances of im­
policy of “ cheap 
work.” .

and a still 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 ott 
permanent lines of communication in the Deccan I 
respectfully contend for, is any thing but a costly one; in 
fact,I it is not 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, and it 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 is in 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 cany 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 N assick, are either solely or in part attributable to 
the fact of a very inferior description of work having con-

•
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tented the designer 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 
arcj of greater magnitude, which might be adduced as 
examples of the fault I complain of, but at present, it 
comes not within my province to notice them.

XVIII. Department and Establishments.

105. Several changes have taken place amongst the 
European Overseers. Mr. Sub-Conductor'Viges was re­
manded to his Corps in December last for the extreme 
negligence and untrustworthiness which he had 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.

European Sub­
ordinates. Kcino- 
vals and appoiiit- 
uients.

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 
OverseA 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 of last year. Gunner 
Morgan of the Horse Artillery was admitted into the 
Department, and joined in October following, as an Act­
ing Sub-Assistant Overseer; and Serjeant Assistant 
Overseer Roberts was also transferred to the Department 
and placed under Captain Prueh’s orders in March last. 
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.
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■Promotions and 

■conduct. '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 Overseers to that 
of Overseers. On the conduct of the former, no further 

, commendation need now be bestowed, as it was solely 
on account of his exemplary behaviour and superior 
qualifications that he w'as- selected by the Militaiy 
Board to fill the responsible situation in which he is at 
present placed, and to hold the rank he now does. Ser­
jeant Levien is also well worthy of his promontion, and 
his steady conduct and high attainmferits 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 to 
their duties, and Serjeant Brockis also favourably spdken 
df by Lieutenant Chapman.

Bad conduct 
-an Overseer.

of

Assistant Sur­
veyors and Build- 

-crs.
Changes. 

’Conduct.

108. The only Overseer whose conduct hafe 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 kii^ 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 Report, 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 
diligefifcfe, as well as for his qualifications, and Ragoba 
Hurjee has also maintained his previous good character.
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riO: That all of the Assistants have been diligently 
employed, either in carrying on sanctioned works or in 
estimating for proposed ones, will be fully credited, I 
trust, after a persual of tlie foregoing account, and an in­
spection of the appended list of. estimates which have 
been submitted for consideration or sanction.. And hav­
ing now concluded my Report of the proceedings of the 
Department for the past olTjcial year, I am contentedi 
to hope that the satisfaction which Government, were 
pleased to express at its performances of the preceding 
year, may be augmented in pioportion to the increase of 
work which has been herein detailed.
I , ,

I have the honor to be, &c.

(Sig'ned) ^H. BERTHON, Captain,

Svpo'intendent Roads aaid Tanlis^ 

Poona, Avffust 1847.

—»>♦©©««—

    
 



124

STATEMENT of Expendittire in the Construction and Repair 
of Public Worlts in the Road and Tank Department from the of 
Alay 1846 to the 2Qth of April 1847.

Kamks op Works,

cminecterl with the communication of the Country.

Constructing a bridge in tlio City of Poona.............................
Overseers Superintending .... ditto........................................
Annual repairs to Mail road, Poona to Khopoolie, for tho ) 

official year 1845 | 4(1...........................................................$
Annual repairs to cross roads .... ditto..............................

Ditto Bridges and Drains, Mail road ditto.........
Special repairs to Mooseo flying bridge................................ '.
Annual repairs to Poona and .Moosee flying bridges, 46 | 47 

............. Mail road, Poona to Khopoolie. .ditto... 
Cross roads.........; ditto ............ditto...
Fair weather roads....................... ditto...
Bridges and Drains,'Mail road, ..ditto... 
Bridgesand Drains, cross roads..ditto...

Special repairs to Bridges and Drains, Mail road, .ditto... 
Ditto Bridges and Drains, cross roads.. ditto...

Rebuilding approaches and parapet walls of a bridge on 
the Mail road near tho Sunguin.......................................... 5

Minor Works....................... •......................................................
Building stone coping to parapet walls of Poona bridge , 

approaches.............................................................................. j
Repairing Fords Poona Collectorate........................................
Constructing stone foundation to piece of road connectii^ > 

Karleo bungalow with Mail road................................... $
Annual repairs to Mail road Poona to Soroor for 1846 | 47. 
• m;..„ Bridges and Drains on ditto........ditto...

Main road Poona to Neora bridge ditto... 
Bridges and Drains on ditto .... ditto... 
Sholapoor road.............................. ditto...
Bridges and Diains on ditto ... .ditto... 
Cross roads.................................... ditto —
Bridges and Drains on ditto .... ditto... 
Flying bridges at Soroor and Kore- ) 

gaum............................................ ditto., i
Cleared tracks................................ ditto....
Bridges and Drains on ditto........ditto.__

Repairing approach ofs'liikrapore bridge...............................
Minor Works............................................................... . ...............
Making four brass sheaved blocks for flying bridges...........
Building Bridge over a nullah at Wusudwadee.....................

Ditto.......... ditto............at Kondapoor.........................
Constructing a new road between Patus and Indapoor........

Ditto ' 
Ditto 
Ditto 
Ditto 
Ditto

Ditto 
Ditto 
Ditto 
Di»o 
Ditto 
Ditto 
Ditto 
Ditto

Ditto 
Ditto

Carried forward Rs... • b'

1,!

Amount.

Rs. 0. P-
7,513 7 3

183 13 2

6,762 14 10
235 10 8
746 0 0
738 4 2
378 0 0

8,946 9 11
3,93.5 0 0

155 0 0
826 0 0

18 0 0
498 10 8
220 0 0
533 1 11
221 12 5
680 0 0

13 8 4
66 0 9

4,860 16 6
424 3 4

2,646 9 8
443 14 0
631 11 4

20 1 3
413 11 8

72 6 7
700 0 0
283 3 8

48 7 2
309 0 4
151 5 11
116 0 0

1,720 0 0
2,940 0 0

,25,721 3 0

74,068 11 6

Total.
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Stutbmmt.—( Continual.)

■Names' op Works. Amount. Total.

Brought over Rs
Annual repairs to Main road .Seroor to Nuggur 4C | 47 

Ditto " ■ ■ 
Ditto 
Ditto

Minor -Works
Annual repaii*s to works on Nagpore Dak line.......................
Special repairs to...........ditto............. ditto............................
Erection of New Works ditto ...........ditto............................
Maintenance of Feirynien and Haulers ditto.................
Taking charge of stores....................... ditto...........................
Annual repairs to Main road from Thull to Candore ( 

Ghaut............................................................. 1846 | 47.. J
Annual repairs to Bridges and Drains................. ditto '....

Cross roads Nassick Sub-Collectorate.., • 
Bridges and Drains ditto....ditto .... 
Ferry boate and Flying bridges..................

Bridge and Drains ditto .......... ditto
Cross roads..................................... ditto
Bridges and Drains........................ditto

Ditto
Ditto 
Ditto

Special repairs to Main road..........'............. 7........................
Converting Kadoo feiTy boat into a flying bridge..............
Repairing a Bridge on Sinnur cross road.... .......................
Minor Works................................... .. .........................................
Putting down and stacking frame work of the Undwell ) 

Bridge...........................................  j
Completing lower and experimental, portions of road on ) 

tho Tliiilt Ghaut......................  5
Ditto upper portion .........................ditto ......

Special repairs to Main road, Colsette ferry to Thull Ghaut. 
Annual repairs to ditto ditto................1846 | 47..
Repairing Bridge at GokhirwtC................................................
Minor Works.......................................................................
Constructing steps to Jetty at Callian.......................................
Repairs to Bridge at Bassoin......................................................
Annual repairs to roads in Bhewut^ 1846 | 47...................
Special repairs to Kus.«eylee bunderfcalled erroneously in'^

Inst year’s Report, owing to a mistake of tite copyist, > 
“Callian Pier”)...............................  3

Conveying four guns from Tannah to Kusseylee bunder.... 
Repairing road from Anick to Chemboor...............................
Building a Boat for Oomergaem ferry........................... ..........

. Breaking down and re-building wing walls ofMnUar Bridge 
Constructing four roller frames........ .........................................
Annual repairs to main road,.Sionto Colsette, 1840 | 41....

Ditto ditto Bandora to Ghorebunder ditto,...
Ditto ditto Trombay to Sion................ditto..........

Special Ditto to ditto between Tannah and Perseek...............
Minor Works................................. ........ . ...................................
Annual repairs to road from Chemboor to Mhoul.................
Special repairs to Sankie bridge and Vohar bund...................
Removing guns from the ramps of the Tannah Causeway 

and substituting mooring rings...............    )
Erecting a bridge at Erla Parla..................................................
Constructing new road from Coorla to Bhandoop bycon- 

vict labour,.....................................................  )

Carried forward Rs.

Rs. fi.'p.

1,74,068 11 6
3,36-2 9 10

447 13 •)
737 2 10

73 12 o
24 2 2

5,841 3 4
1,733 7 7
1,660 5 2
3,092 1 1

240 ,0 0
12,936 o 7

178 15 11
1,639 13 6

83 6 7
162 14 7
23 14 10
64 la 7

296 15 5

85 6 2

16,691 11 9
6,702 0 11

89 0 7
9,070 10 4
5.30.5 9 11

18 12 0
43 3 6

102 14 5
134 6 8

1,006 7 6

21 0 0
115 4 5
421 10 1
404 7 0
120 0 0

5,042 15 0
6,095 0 0

093 7 0
51 0 2
45 4 5

165 0 0
16 5 2

152 11 6
1,500 0 0
7,500 0 0

2,68,152 12 10

«
r
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Statement.—( Continued.)

Names op Works. Amount. Tot.vl

Ditto 
Ditto 
Ditto

Brought over Rs............
Providing metal for tho Mail road from Panwell to Kho- ) 

poolie out of the sanction for 184.5 | 4G...........................
Annual repairs to Nagotna and Mahabicshwur road ditto.. 
Repairing Platform of panwell bunder....................................
Annual repairs to Mail road, 184G | 47...................................

Bridges and Drains....................... ditto..
Nagotna and Alahableshwur road, .ditto.. 
Cross roads Tannah Collectorate ..ditto.. 

Constructing a piece of road leading into the Town of} 
Chiploon................................................................................... )

Annual repairs to Cross roads Southern Concan, 46 | 47..

TANKS, WELLS, AND BUNDS.

Deepening Wells at Wursoolic...................................................
Building coping of cut stone to two wells in tho Khundal- ) 

la Tank.....................................................................................5
Opening sluice gates in the Dhuirum at Kullud.....................
Opening sluice gates of Kutrass Tank.....................................
Closing........................ ditto.....................ditto..........................
Repairs to wells, Nassick Suh-Collectorate.............1.............

, Deepening and enlarging well at Kussara......................... .
Improving the Tank at...................ditto..................................
Cl raring Tank in the Town of Tannah......................................
Clearing out Chowdar Tank at Mhar.......................................

BUILDINGS.

Annual and special repairs to Travcllei’s’ Bungalows and )
Furniture, for 1846 | 47................................... 5

Building a Post Office at Khundalla........................................
Supplying plank weather frames to Karlee and Wurgat^

bungalows and out-houses.............................. *....................i
Building a Privy at Neora llridgo bungalow............................
Repairs to roof of Seroor Bungalow..........................................
Repairs to ditto of Chandore bungalow out-houses...............
Erecting Military Buildings at Nassick....................................
Certain additions to.... ditto... .ditto....................................
Annual repairs to store room at Bhewndy...............................

Ditto Military Buildings ditto...............................
Special repairs to Tannah Church.............................................
White-washing Kospital at Bhewndy.......................................

. Annual repairs to buildings in Customs Department at ) 
Tannah.................................................................. )

Special repairs to............... ditto.........................ditto................
Constructing a gate and repairing enclosure wells of Mam- ) 

Intdar’s Cutcherry at Callian................................................J
Annual repairs to Civil and Detacht. Hospl. at Tannah....

Ditto . Store room....................... ditto.....................
Weather Screens for entrance to Tannah Church..................
Special repairs to Office of Collector of Customs Tannah.. 
Annual repairs to permanent and temporary pendalls...........

Carried forward Bs.....

P-Rs. a. P- Rs. a.
2,68,162 12 10

146 1.5 7
3,026 0 0
4,342 8 8
6,973 7 1

. *•» 10 8
4,670 0 0
3,357 13 2

1,439 0 0
1,169 1 5

— — 292,367 it

16 4 4
651 9 'o'
637 15 10

6 0 0
47 0 0
34 7 11

221 12 10
109 16 7

9 5 6
4,35.5 0 0

— 5,989 7

4,145 12 3
286 0 0
113 4 5
171 0 0
37 3 2
20 14 0

3,852 4 8
497 7 10

9 2 9
6 9 0
9 11 10

34 5 6
165 4 1

10 4 0
258 3 1
90 15 3
42 0 0
93 7 0
40 7 3

117 9 6

10,001 13 7 2,98,356 12

5

5
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Statdncnt.—(Continued.)

Names of 'Works.

• Brought over Rs 
Erecting four now and improving two old ditto..............
Constructing three Sentry boxes...................... ................
Ei-cctiug a now Detachment Hospital................................
Constructing a new Bungalow ntl’-ai'.............................;.
Puniiture for....................... ditto.........................................
Nuinda Ceiling to Indapoor Bungalow.............................

10,439

Amount.

Rs. <z. P-
10,001 13
3,470 7 8

24 15 8
1,500 0 0
1,250 0 0

90 0 0
101 11 11

Rs. '
2,98,350

Total.

0

!’■ a

10

Grand total,. Three Lacs, fourteen thousand, seven hundred and ninety-) 
live, thirteen annas, and three pics...........................  ) 3,14,795 IS 3

STATEMENT shewing the Amount expended by each Officer 
■of the Road and Tank Department from-the \st of May 1846 Zo the 
ioth April 1847. *

Names op Officers.

Eioutenant Cowper...
Mr. Scott....................
Mr. Armitstead.........
Captain Dennis.........
Lieutenant Chapman.

„ Scott.........
,, Mungavin.

Captain Pruen............

Total

Roads and 
Bridges.

Tanks, Wells 
and Bunds. Buildings.

Rs. a. P- Rs. a. P- Rs. a. P-
32,565 14 1 667 13 4 1,581
20,427 2 5 690 1510 1,072 2 10

1,25,721 3 0
12,567 1 2
38,856 5 9 34 7 11 4,085 10 0
15,792 0 11 331 12 5 919 7 7
22,223 1 6 9 5 6 5,471 14 4
24,214 8 7 4,355 0 0 1,508 6 9

2,02,367 5 6 5,089 7 d 16,430 0 10

Total.

Hs. a. P.

34,716
23,090 

1,25,721
12,507
43,870
17,043
27,704
30,077

3,14,795

3
5
3
1
8
4
6

14

0 
1
0
2
& 

11
4
4

13 3
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RETURN sheioing the Expetise of Engineering and Superintend­
ence with reference to actual outlay. "

Kambs op Oppickrs.
Expense of. 

Establishment 
per annum.•

Expenditure.
Rate per 
cent.

Lieutenant Cotvpcr........................................................

Rs.

8,048

Hs.

34,715 23,^

Mr. Scott............................. .......................................... 9,047 23,090 39-.

Mr. 'Armitstead............................. ............................... 1,5(0 .1,25,721 U

Captain Dennis.............................................................. 7,140 12,507 *

Lieutenant Chapman.................................................... 7,805 43,'870 17?

„ Scott............................................................ 8,859 17,043

„ Mungavin................................................... 7,773 27,704 28

Captain Pruen................................ ........................... 8,415 30,077 28

Total Expenditure during the year. 
Cost of Establishments.......... do..
Average rate per cent.................... .

Rs. 3,14,795
„ 58,663

18-^

(Signed) IL BERTHON, Captain,
Supt. Roads ^c.

Note.—Captain Dennis is Post Kiaster as well as in charge of the Nagpoor Dak Line, and 
tlie allowances drawn by that Officer should not therefore bo all debited to the Hoad and 
Tank Department, especially as his engineering duties arc confined to one lino of works.

(Signed) H. BERTHGN, Captain, 
Superintendent Roads, ^-c.    
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List of Estimates prepared by the Officers of the Road and Tank 
Department, and submitted for sanction between the IsZ of May 1846 
and the ZQth of April 1847.

Amount.

CAPTAIN JACOB. Ils. a. P-
Estimate for a new Terminus to the Poona and Panwell Mail road, ) 

accompanied by a survey, sections, and 11 designs..................................... 5
Supplementary estimate for certain alterations to ditto....................................
Estimate for clearing out and improving the Tank at KuhTij, accompanied > 

by a suiwey and sections...................................................................................5

2,55,592
9,947

40,765

LIEUTENANT NORTH.

Rough estimate for a new line of road between Kussara and Kurdeo, 7 
accompanied by a survey and sections......................................................... j 1,33,391

LIEUTENANT BRUCE.

Estimate for a new lino of road between Poona and Wagoolio, accom- 
panied by a survey, sections, and 22 designs...............................................5 88,986

LIEUTENANT COWPER.

0
0
0

0

0

0
0
0

0

0

Estimate for a coping to the approaches of the Poona bridge..........................
Ditto. — for re-building approaches and parapets of a bridge on the Mail I 

road, accompanied by a plan.......................................................................... j
Estimate for supplying plank weather frames to Karlee and WargaonTra-, 

vellers’ bungalows and out-houses..........................  5
Estimate for ccWistructing a piece of road to connect tlie Karlee bungalow { 

with the Mail road...................    5
Estimate for securing railing posts of Wellesley bridge.....................................
Estimate for 63 Drainsand Culverts on Bombay road, accompanied by plans.

680
1,060

120

195
216

31,224

0
0

0

0
0
0

0
0

0

0
0
0

Mr. SCOTT.

Supplementary estimate for construction of Toka raft...................... ................
Estimate for repairing retaining wall of Shicrapore bridge...............................

Ditto for removing the Poona flying bridge, and establishing it at )
Kurradee, accompanied by a section of tlie river, plan &c.........................)

. 424
460

2,493

Mr. sub-conductor ARMITSTEAD.

Estimate for completing tho new road between Patus and Indapoor, ac- ) 
coinpanied by a survey, section, and numerous designs............................... ) 1,31,643

LIEUTENANT CHAPMAN.

Estimate for a well at Egutpoora, accompanied by a plan...............................
Ditto for additions and alterations to Military buildings at Nassick, ) 
accompanied by plans....................................................... 5

751
915

0
0
0

0
0
0

0 0

0
0

Carried forward Rs. 7,04,762 0 0
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Estimates. Amount,

Lieutenant Chapman.—(Continued.) 
Brought over Rs........

Estimate for repairing a bridge on Sinnur crossroad, accompanied by apian. 
Ditto for completing new road on the Thull Ghaut, with several designs. 
Ditto for improving tho main road at Kokungaoin....................................

Rs.
7,04,762

297
1,48,391

258

LIEUTENANT SCOTT.

Estimate for a weighing shed for the Tannah Custom House, accompanied ) 
by a plan......................................................................   j

Estimate for repairing Mamlutdar’s Cutcherry at Callian........ ;.....................
Ditto for constructing stairs to the Callian setty, accompanied by plan.. 

Estimate for a bungalow for the Assistant Collector at Kelwa Mahim, J 
accompanied by a plan.....................................................................................5

Estimate for a bungalow for the Assistant Collector of Customs at Bassein,. '. 
Estimate for building a well at Bhewndy....................................... ....................

Ditto for removing rubbish from gutters of Ruttoonda pass.....................
Ditto for clearing out and improving the tank at Colsette, with plan &c..

LIEUTENANT MUNGAVIN.

770
260
49

4,914
6,400

136
99

2,325

0
0 
0
0
0 
0
0 
0

Estimate for a Bridge at Erla Parla, accompanied by a plan 
Ditto for an Hospital at Tanna.... ditto..:.........ditto..

6,310
4,569

O' 
0

CAPTAIN PRUEN.

Estimate for a numda ceiling to Indapoor Travellers’ bungalow...................
Ditto for a Mamlutdar’s Cutchen'y at Oorun, accompanied by a plan....

103
1,367

CAPTAIN DENNIS.

Estimate for a suspension Bridge over a nullah on the Nagpoor Dak Line, / 
accompanied by a plan.....................................  5 767 0-

ANNUAL REPAIRS.

Estimates for annual repairs to roads for the year 1847 [ 48. 
Ditto for.......... ditto.. to Bungalows &c..............................

97,060
4,878

Grand Total.... 9,81,714

0
0

0
0

6
0

0

0
0

0

0
0

0
0

0

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

IN the'

GARRISON ENGINEER’S DEPARTMENT,
FOR

THE YEAR 1848-49.

Bombay, IsZ May 1849.

Names of Works.

Annual Repairs.

Making annual repairs to the public buildin 
occupied by troops, &c., in the Castle, F( 
George, Garrison, Esplanade, Colabah, and 
Out-posts.............. .... ....

Petty Repairs.

Making petty repairs to the public buildings oc- 
occupied by troops, &c., in the Castle, Fort 
George, Garrison, Esplanade, Colabah, and at 
Out-posts.............. .... .... ....

Certain Wor Jis.

Making a new entrance through the Bastion to 
the Sowroe Fort, and converting the present 
entrance into a Magazine.................... ....

Whitewashing tho whole of tlie buildings occu­
pied by the Wing of Her Majesty’s Sth Regi­
ment at Colabah.. . — ...

Putting up a ceiling to the office room of the
Assistant Garrison Engineer.. ..__ ....

Cleaning out the Fort ditch, and. caulking the 
sluice gates .... .... .... . ?..

Repairing tlie roofs of the Government bake­
house .. .... —. .... ...

Repairing the stable slope leading into it from 
tho road belonging to tho Military Pay Office..

Repairing and whitewashing the store rooms, &c., 
at the Government Cooperage...........  ...■

Carried forward, Rs.

Total.Amount.

Rs. a. P-

14,786 3 11

6,474 10 4

276 0 0

694 11 0

101 12 0

164 0 8

23 5 11

• 36 0 0

126 6 0

1,421 3 7

20,260 14 3

20,260 14 8

Rs. a. p.

    
 



2

Total.Amount.

a. P-
1,421 3 7

00 8 0

317 13 0

143 7 11

680 0 0

411 15 i
32 11 8

425 0 0

05 6 0

14,646 15 5

51 6 0

168 9 8

107 0 0

65 7 0

206 0 0

344 0 0

63 0 0

08 0 0

880 0 0

150 0 0
075 0 0

400 0 0

70 0 0

100 0 0

21,944 3 4 20,200 14 3

J?.’, a. Ji.
20,260 14 3

Names of Works.

Brought forward, Rs........
Repairing the well and stable at Sion Port------ -
Repairing the road leading to the Officers’ Quar­

ters, and the Mess-house at Colabah................
Renewing the present boarding, and building a 

new facing of Porebunder stone to the Bel­
court of the Town Barracks............... ....

Building a wall at the Marine Battalion Line,
N. I., on the Esplanade.... .... ....

Constructing a chimney to the furnace in the Gun
Carriage Manufactory, and a door in the 
Foundry................ .... ....

Sinking a well outside tlie tank in Fort George.. 
Making palisade railing, &c., in the gorge of

Hodge’s Ravelin.. .... . ■.. ....
Constructing open verandahs for the protection of

the fire engines in charge of the 26th Regiment 
N. I., and Marine Battalion .... ....

Supplying with water the troops quartered on
Colabah, by laying down pipes from the wells 
in the neighbourhood of the Cooperage............

Constructing a temporaiy shed for the sentinel 
of Her Majesty’s 22nd Regiment at Colabah.. 

Constructing two masonry platforms for pivot 
guns, on tho left flank of the Colabah Barracks. 

Making alterations to the Seijcant’s quarters,
&c., of the Rowleo Hill Magazine... ....

Making alterations to the Artillery Hospital in
Fort George . ... .... ....

Extending the compound of the Sanatorium and 
the Native Garrison Hospital .... ....

Making alterations and improvements to the
Brigade Hospital at the Presidency.. ....

Constructing four plank partitions, and a corres­
ponding number of doors, to the privy for Na­
tives at the Gun Carriage Department..............

Putting nine glass windows to the Mess-room at
Colabah .... .... • ....

Making alterations, and opening sky-lights, to the 
Turners’ shed in the Gun Carriage Department 
at Colabah .... .... .... ....

Constructing a verandah to the prisoners’ room
in Fort George .. .... .... ....

Draining the Native Lines at Boreebunder.........
Dispatching 3,000 teak rafteft to Kurrachee, 

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

munication between the Petty Stores and Sail­
makers’ workshop in the Grand Arsenal

Renewing tho boarded floor of the light ammu­
nition room in tho Grand Arsenal.....................

Carried forward, Rs....
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Names of Works. Amount Total.

Brought forward, Rs........
Fitting gloss tvindows to the quarters occupied 

by the Adjutant of the 22nd Begiment N. I., 
at Boreebunder .. .... .... ....

Constructing a tank and oven for copporising 
timber.. .... .... .... ....

Bebuilding the charcoal cylinder furnace, Moza- 
gon Powder-works.............. .... ....

Putting a shed over the well in the compound of 
the 22nd Regiment N. I.. .... ....

Hammallage and boat hire, &c., for conveying 
the wood and iron works of tlie Barracks to 
Hydrabad in Scinde ....

Making a bed of masonry, composed Of one stone, 
in tho Artificers’ yard in the Grand Arsenal..

Substituting iron net work for wire gauze to tlie 
doors and windows of the Laboratory in the 
Grand Arsenal .. .... .... ....

Putting up two punkas in the Military Board Office. 
Making alterations to tlie stable attached to 

Mqjor Greatbed’s bungalow at Colabah .... 
Constructing a bed of masonry in which to fix the 

crane in the Foimdry of the Gun Carriage De­
partment. .... .... .... ....

Rs.
21,944

150

68

75

20

21

4

184
49

93

75

Buildings.

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

Erecting two lightning conductors to tlie Gun­
powder Magazine situated on the brow of 
Bowlee Hill, near Sion ...., ..... ....

Preparing doors and windows for the buildings 
appertaining to the new European Barracks at 
Hydrabad in Scinde .................. ....................

Supplying wood works of framed and unframed 
timber for various buildings for a Troop of 
Horse Artillery at Kurrachee .... ....

Preparing the wood work required for tho Home
Artilleiy buildings at Kurrachee.... ....

Supplying wood work required for the roof of 
the Canteen, Library, and Quarter Guard to 
the new European Barracks at Hydrabad in 
Scinde.. .... .... .... ....

Preparing the wood work for four trusses requir­
ed for tho Artillei'y Barracks at Kurrachee — .■ 

Preparing the frameworks for doors and win- 
• dows of the temporary pendalls at Kurrachee..

3,500

193

403

129

833

602

73

1,699 
--I—

Carried forward, Bs.

a.
3

P-
4

Bs.
• 20,260

a.
14

P-
3

0

0

0

0

2

0

0
0

11

0

0

0

0

9

8

10

0

9

('

11

0

0

0

0

0
0

0

0

0

0

0

4

3

9

0

8

22,684

7,434

1 3

6 0

50,379 5 6
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Names of Worlts. Total.

6Us. a. 'p.
50,SIS 5I • • Brought''forward-, Ils....

Levelling tlte Esplanade, sujiptying water to tho ©hoboes,
. annual repairs to the ©hobeewada, andfexponses in eolleeHng 
tlie Esplanadftfccs, See. .... .... ..j.. ....

Amount paid, to artificers and- labourers engaged- far, or return*
' ing freun out-stations .... .... - .... .......

'Total, ilupecs Eighty-three Thousand Seven 'tlundred and )
-Bigh^-^tix, Annaa-feght, a^'j.PlcQ.ng.. • • j

(Sigaed) H. J. MAHGARY, Capt., 
Acting Garren Engineer at tJie Presidency.

8,007 3

25,393 15 5
— —

33,786 8 i
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The Account of the Expenditure in the Civil Architect's 
Department for the YeaY 1849.

Bombay, IsZ May 1849.

Sanies of Works. Amount. Total.

GENERAL DEPARTMENT.

Annwil and Petty Repairs.

Annual repairs to tlie buildings in the General 
Department for 1848- 49 .. .... ....

Petty repairs to the buildings in the General De­
partment .. .... •••• .... .•••

Certain Works.

Making repairs, &c., to the verandah of the Ob­
servatory at Colaba .... .... ....

Erecting a new privy, and making some altera­
tions to the old one, in the Secretariate com­
pound ....................................................................

Making certain alterations and repairs to the
Office of the Deputy Secretary to Government 
in the Persian Department.. .... ....

Making certain alterations and additions to the
Government House at Parell .... ....

Cudjanning a portion of a wall on the monsoon 
side of the Government House at Parell..........

Erecting a considerable portion of new railing, 
and making other improvements to the Go­
vernment Grounds at Parell................ ....

Making certain additions to the new privies lately 
erected, and altering the two entrances to the 
Secretariate compound ____ ... .x ....

Making certain alterations to the Lunatic Asy­
lum at Colaba.... .... .... ....

Making certain repairs to the road between the 
houses of the Hospital servants and the cook- 
rooms of the J. J. Hospital............... ‘........

Making certain repairs to the road and bridge of
the Sally-port to the North of the Church Gate. 

Making several petty repairs to the buildings at
Parell .. .... .. - • •. • • ....

Making alterations and additions required to the 
buildings at Parell............... • • • • • • • •

Carried forward, Rs.....

Us. a. V- R-e-, a.

2,081

836

840

265

453

32

1,575

262

1,075

133

174

474

1,028

0 0

0

3

0

0

0

2

0

0

0

0

0

0

8

1

0

0

0

0

0

0

0

0

0

0

0

0

8,047 13 0

10,889 0 1

W/

10,889 0 1
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Names of Works,

7

Amount. Total.

Brought forward, Rs........
Making tho necessary repairs on the windows of 

tho Grant Medical College, to prevent the rain 
from coming in .. .... .... ....

Making certain works, and supplying articles for 
tho use of the Government House at Parell....

Ufaking alterations and repairs to the Govern­
ment buildings at Malabar Point.... ....

Making certain improvements to tho buildings of 
the Jamsetjee Jojeebhoy Hospital, and its com­
pound . • ■. ■ • .... .. • ■ ' . —‘

Rs.
8,047

88

212

2,390

475
I

Buildings.

Constructing a privy for the use of the Serjeant 
in Charge of the Malabar Point Flag-staff. ..

Constructing a building, -with fittings and cook- 
room, for tlie use of the students of the Grant 
Medical College .. .... .... ....

Constructing quarters for the Assistant and Ap­
prentices attached to the Jamse^ee Jejeebhoy 
Hospital. .... .... .... ....

Erecting a new building required for the accom­
modation of the servants at the Government 
House at Malabar Point .. .... ....

Making eAtitf stabling and shed for the carriages 
at the Government House at Malabar Point....

Constructing a temporary building at Parell for 
the use of the Governor’s establishment............

150

2,730

2,515

770

1,052

959

JUDICIAL DEPARTMENT.

Annual and Petty Repairs.

Annual rcpaii-s to the buildings in the Judicial
Department for 1848-49. 1. .... ....

Petty rejiairs to the buildings in the Judicial De-
parhni^nijf .... .... ... ....

Certain Works.

Repairing the shed which connects the Police 
Office at Mazagon to an adjoining out-house, 
used as a Chowkey ...... ....

Providing further accommodation in the female 
prisoners’ ward in the House of Correction....

Constructing a raised wooden stop at tlie caiTiage 
entrance to the Supreme Court House..............

' Carried forward, Bs.

a.
13

P-
0

Rs.
10,889

a.
0

p-
1

0 0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1,100- 0 0

947 3 2

93 3 0

,156 10 0

12 0 0

11,212

8,176

2,047

261

13 0

0 0

3 2

13 0

32,586 13 3

    
 



Names of Works.

8

Amount. Total.

Brought forward, Rs.

. Buildings.

None.

TERRITORIAL DEPARTMENT.

Anmutl and Petty Repairs.

Annual repairs to the buildings io the Territorial
Department for 1848-49 .. .... ...

Petty repairs to the buildings in the Territorial 
Department........................................................

Certain War Its.

Making glass casements to the 27 windows of the 
Custom House, and a -rubble masonry gutter 
for the cargo shed of that establishment..........

Making repaid to tho Soolamon Cadoo’s Salt­
pans .... .... . •■•• ••■• .•••

Erecting four stands for hanging scales.in tho
Port Custom House, and railing-in one weigh­
ing place............... .... .... ....

Constructing a wooden privy over the Sea, and 
converting a room into a privy for tho use of 
tho Custom House establishment.... ....

Constructing two ventilators to the molting room 
of the Mint .... •••• . •••• ••••

Making alterations to the Musjed Bunder Custom
H ouse •. .... .... .... ....

Making alterations and improvements to the Go­
vernment Salt-pans and Chowkies.....................

Raising the embankment of the Soolamon Shah 
Salt-pans............................... • .......................

Buildings.

None.

ECCLESIASTICAL DEPARTMENT.

Annual and Petty Repairs.

Annual repairs to the buildings in tho Ecclesias­
tical Department for 1848-4S> . i.. ....

Carried forward, Rs.

Rs. a. p.

2,874 0 0

355 '4 0

465

694

90

310

'636

395

510

3,118

0

4

6

0

0

0

0

0

0

II

0

0

0

0

0

0

100 0 0

100 0 0

Rs.
32,586

3,229

6,218

a.
13

4

10

P-
3

0

11

____________ I
42,034 12 2

    
 



Names of Works.

9

Amount. Total.

Brought forward, Ra........
Petty repairs to the buildings in the Ecclesiasti­

cal Department .. .... .... ....

Rs.
100

308

a. p.
0 0

3 0

Rs.
42,034

a.
13

P-
2

408 3 0

Certain Works.

Replacing 12 broken panes of glass in the win­
dows of St. Andrew’s Church............. ....

Making slight repairs to St. Andrew’s Church...
Making repairs to tho Roman Catholic Chapel at

Colaba.. .... .... .... . •. ■

2
93

28

4 
IS

124

0
0

3 0 6 0

Buildings.

None.

POLITICAL DEPARTMENT.

Anmtal and Petty Bepairs.

Petty repairs to tho buildings in tho Political De- 
partmeut........................ .... .... ... • 15 10 6

15 10 6

Certain Works.

None.

Buildings.

None.

MARINE DEPARTMENT.

Annual and Petty Repairs,

Annual repairs to the buildings in the Marine 
Department for 1848-49 ... .... ....

Petty repairs to the buildings in tlie Marine De­
partment ............... .... .... ....

J
2,827 0 0

’ll! 12 6
3,598 12 6

Cferfnvi Works,

Making repairs to the Mazagon Bunder...............
Removing the Admiral’s Bungalow, with the 

compound and out-offices, on the Esplanade..

111 10 0

66 15 6

2
Carried forward, Rs. 178 0 6 46,181 12 2
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Names of Works.

10

Amount. Total.

' llroHght forward*,' Ns. • • • •
'Removing the Naval* ‘Captain’s Bungalo.w, witl« 

‘tile compound and ouf'-ofTices,. on tiio Nspla.^ 
nude.;.. ,.... .................................. .

Making repairs'to thc Pilot’s Bunder at Colaba.. 
Nomedying the dangerous state of tho Apollo

Pier.... ........................................................
Enlarging the head of Ih'o Mozagon pfor..............

9
0
ti

0

Bs. '
119 B

■F
440 8

dJO 0
7,»17 0

»•
3

J?s.
46,184

a.
12 2

/'

I

8,302 3 3

BuildintfS. '

None. ’
I

Grand Total, Nupecs Fifty-fouvThousand Four M'undred and 1 
^i81*ty~^hrec, Anpas Fifteen, and jWes Five.. ■.. | 34,483 43 5
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No. 159 of 1849.

Marine Department.

X

To

THE SECRETARY TO THE MILITARY BOARD,

J3ombay.

Sib,

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 exe­
cuted during the year, are as follows:—

1. The Basin.
2. The Breakwater.
3. The Cofferdam.
4. Fitting the Gate of the old Duncan 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 :—

Gate sill ....
Caisson

Cut stones............ .
Do. for Gate wheels 
Do.
Do.

No. Cubic feet.
3' X 2' X 2' 459 5,438
3i X 2 X U 51 459
3J X 2J X H 21 255J
4i X 2 X 11 19 256

2.—The Breahwater.

6. Plan No. 1.—On this Plan is entered the total portion 
of tlie sea wall of the Breakwater, completed to the 30th April 
1849, and by deducting the work finished up to the 3()th 
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 ....................... 10,667 0

And the portion to the 30th April 1848 is square 
feet.......... ........................... ................................... 1,482 5

Square feet of sea wall facing, cut stone,
with backing, completed in 1848-49 ........... 9,184 6 0
Which is equal to an extent of sea wall four hundred and 
fifty-nine (459) feet long, and twenty (20) feet high, con­
structed according to the Section Fig. III. 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 w’ith aver­
aged about two hours each 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 even 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 II. the original Section of the new sea wall of the 
Breakwater, and

Fig III, 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. 6, the following 
quantities of stone have been collected t-—

Squared stone.........................
Rubble stone.................... ..
Khandkees for facing............
Chunam ready for the mill..

10. In my last year’s Report 
contract prices of the stone.

34,710 Cubic feet.
10,41,332 ditto. 

8,057 Running feet. 
3,492 Candies.

I annexed a List of the
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3.—The Cofferdam.
11. The following is the quantity of materials prepared for 

this work :—
Wood Wo7'k.

■ Main piles..................
Sheet piles..................

Do. do. small........
Outer sheet piles.........
Wales, 279 in number
Plank, 3 inch ..........
Do. 2 do.......... .

No.
n
ff

ff

94
771
760

95
Running feet 6,273

253
255 .

No.

Iron WorTi for Piles.

Shoes, iron, large...................
Do. do. small...................
Do. do. do.-...................

Iron bolts, round.....................
Rings, iron, large and small..

Winches.

827
653
368

95

Crab crane.................. ...............
Monkeys.......... . .........................
Pile, wooden frames .......... ;..
Wheels, iron, with axles...........
Plumber blocks..........................
Ketches, iron, wrought..............
Sheers, iron, with wooden blocks

12.

5?

J?

6
4 
6 
6

12 
12
5

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 further supply of articles that may be required 
can be easily furnished as the work proceeds, without in the 
least delaying its execution.

4.—Pitting 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 63J 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 ruinous and precarious state, 
with those removed from the Duncan Dock.

14. On the completion of the Duncan Dock, these gates 
were floated out 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 thorough repair; and be­
fore the Dana was commenced to the Bombay Dock, they 
were floated from the mast-shed slope into the Dock, and lai^ 
on the 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. 4 is 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 width. 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 w'ell let 
into the masonry of the Dock walls. The framing is again 
strengthened by four-and-twenty boltsj 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 on a 
straining beam, between each pair of struts, above each of the 
wale 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.
• Plan 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 
planking, 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-carriage 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 set in 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 
easily seen.

Plan No> 8.—This Plan shows the substitution of iron 
anchors for the wooden caps above described; a written de­
scription will, scarcely be necessary, as a glance at the Plan 
will immediately show the alteration effected.

16. This work was commenced the loth 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
work was.................................................. Rupees 6,687 0 0

And the total cost.................................. „ 4,813 0 0

Leaving a saving of.............................. „ 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 may be pronounced a cheap 
undertaking.

20. A list of the prices of materials and workmanship is 
annexed, in Statements III. and IV.

I have the honor to be, &c.

P. L. HART, Captain,

Engineer to the Dockyard.

(Signed)

Bombay,
Dockyard Engineers Office, 

1th July 1849.
(    
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No. 1.

Marine Department.

Statement showing the actual Expenditure upon Works cars'y- 
ing on under the Engineer to the Dockyard, for the Official 
Year from IsZ May 1848 to the3iith April 1849.

Names of Works. Amount. Total.

1.

2.

3.

4.

6.

7.

8.

9.

10.

11.

Reto Worts.

Constructing a Building-yard to tho S. E. of 
tlie Dockyard and Saluting Battery, com- 
pri.sing tliree slips for building ships of 
war of the 1st Class of Her Majesty’s Navy.

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

Basin........
Breakwater 
Cofferdam

Rs.
t

1,525 8 0
29,762 1 3
16,011 1 1

Rendering the huildings in the Dockyard 
more secure against the risk of fire..............

Erecting the various portions of the timber for 
the Horse Artillery Barracks at Kurrachee. 

Enclosing with railing tho Battery premises 
between the Colaba Causeway and Ajiollo 
Pier.................................................................

Erecting a work-shed and store-room for the 
Engineer to the Dockyard.............................

Repairs to Fortifications and Buildings.

Annual repairs to the buildings in the Dock 
and Building-yards for 1848 .... ....

Replacing the cadjan on tho shod erected 
over H. St.’s ship “ Mecanee” .. ....

Erecting a shed over the schooner now build­
ing for the Crown .... .... ....

Stoking certain alterations to the Indian 
Niival Storekeeper’s premises .... ....

Fitting the old gates of the Duncan Dock to 
the Bombay Dock .... .... ....

Carried forward, Rs,

Rs. a. P- Its. a. P-

1,168

47,898

730

542

140

2,236

2,080

820

175

426

4,813

12

10

15

7

0

0

0

0

0

7

4

4

4

10

I,

0

0

0

0

0

5

1

52,722 13

8,314 12

11

0

1,037 9 ) I

    
 



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

2.3.

24.

25.

20.

27.

28.

29.

30.

31.

Names of Works.

20

Brought forward, Rs.

Emergent Worlts.

Building two wooden posts on the Duncan 
Dock, on the new ground, witli rough ma­
sonry .... .... ... ....

Repairing a breach in the face of the old Sa­
luting Battery wall .... .... ....

Repairing the parapet wall of the bridge and 
road from the arch to the new ground.........

Replacing wooden frame and sluice-post of 
the slips on which the “Meeaneo” was 
built................. .... .......................

Enlarging the accommodation of the Dock­
yard Guard.... .... .... ....

Adjusting tho cadjan roofing of the Police 
hulk “ Zenobia.” .... .......................

Repairing the railing round the engine house 
boiler trough.. .... ...« ....

Repairing a portion of the wall of I. N. 
Storekeeper’s yard .... .... ....

Making the necessary repairs to the water­
courses in the Storekeeper’s yard and the 
Conductors'room at the Depot .. ......

Replacing the few broken • windows of an 
apartment oftlie Officers of the Indian Navy, 
and also repairing the whitewashing in pas­
sage and kitchen of the same building ....

Erecting a cadjan shed over the schooner 
lately built on tho now ground ... ...

Cutting a doorway and fitting a door in the 
warjiing Lascars’ Bank Shall .... ....

Repairing the slip outside the wall ofH. M.’s 
gun ship •• Meeanoe.”.. .... ....

Removing the cadjan from the side of the 
moultl loft.... .... .... ....

Repairing and whitewashing the wall of tlie 
mould loft.... ....' .... ......

Removing the sea wall of the slip No.'l, for 
the purpose of launching U. M.’s gun ship 
“Meeanee”... .... ....... ....

Removing the shed from the “ Meeanee” as 
soon as possible .... .... ....

Repairing the road between the outer and in­
ner gates of tlie new ground .... ....

Repairing the masonry work of the Dockyard 
steam kiln .... .... .... ....

Constructing masonry work for the new 
ground steam kilu .... .... ....

Carried forward, Rs........

Total.Amount.

Rs. a. P-

10 12 1

77 7 10

268 12 0

3 8 2

23 1 0

73 7 0

65 11 5

28 5 1

23 6 4

4f 7 7

71 12 8

8 6 2

14 7 6

2 11 0

63 12 8

142 6 10

200 12 10

33 9 1

12 9 •7

37 15 0

He. a. p.
61,037 9 11

1,290 3 8 01,037 0 11

    
 



32.

33.

84.

35.

30.
37.

38.

39.

40.

41.
42;

43.

44.

45,

4G.

Names of Works.

21

kraount. Total.

Brought forward, Rs........
Conveying the stores from the Dockyard to 

tho Engineers’ yard on tho new ground .... 
Fitting tlie grooves of tlie caisson to the iron 

brace of the caisson .... .... ....
Making a small opening or aperture in the 

lower part of the chimney of the Dockyartl 
Engine-room.. .... .... ....

Effecting tho several repairs to premises in 
the Dockyard.................. .... ....

Repairing the gates of the Dockyard .... 
Completing tlio slope on the new ground by 

tho 15th January, for the launch of the “Co­
lonial Scheme.’’ .... .. i. ....

Fixing forty bolts on the slip on which tlie 
schooner for the Colonial Goveinment is 
under construction .... .... ....

Effecting the necessary repairs to the pilot 
and warp boats Lascars’ Bank Shall 

Reconstructing that part of the sea wall of 
new ground, at tho end of the slip lately oc­
cupied by H. M.’s ship “ Meeanee’’ 

Rctixing tho boiler for the Dockyard engine. 
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 Govoruof’s bunder boat .. ....

Removing the railing between the rampart 
and Superintendent’s Oliiee, and enoloshig 
the Office veranda of tho Master Attendant’s 
lower Office with railing................. ....

Repairing the hinges of tho main gates of 
Dockyard, and gates on tho new ground, 
and 'also replacing sonte stones that have 
been washed out of the sea wall near Jlic 
Warden’s quarters .... ____ ....

Erecting a shed over tho small engine at the 
end of the smithy .... .... ....

Removing the stones obstructing the tho­
roughfare and cominniiication of tho Dock­
yard .......................................................

1
Rs. <1. P-
1,290 3 8

17 13 C

0 15 '5

2 7 10

91 9 10
54 7 10

275 15 4

15 3 11

G4 1 0

629 13 8
424 7 2

69 3 1

67 10 C

61,037
a.
9

V-
11

27 2 2

157

80

14

0

Rupees..

8

9
3,105 8 4

04,203 2 3

Bombay,
Doclinard, Enqineers Office, 

Ith July 1849.
I

(Signed) P. L. llART, Captain, 
Engineer to the Eockgard.
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No. Ill

Marine Department.

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

Rates. Per

jR«. a. P-
English Writer ’ . »»«• • • • • 0 .6 2 Day. '
Subuess.... • • • • 0 7 4 do.
Carpenters .... 0 12 4 do.

Ditto .... .. « ... •. 0 10 8 do.
Ditto .... .. .• 0 9 8 do.
Ditto .... ■ • • •.. 0 8 0 do.
Ditto .... • • • • 0 7 10 do.
Ditto .... • • • • 0 7 2 do.
Ditto .... • • . • 0 5 4 do.
Ditto .... .... 0 4 3 do.
Ditto .... .... 0 3 2 do.
Ditto .... • • . • 0 2 7 do.

Stonecutter Maistry • • • • 0 13 6 do.
Ditto. • • • • 0 12 4 do.

Stonecutters.. • • •. 0 7 10 do.
Ditto .... • • » • 0 7- 2 do.
Ditto .... • • • • 0 6 6 do.

Bricklayers.. •... 0 7 10 do.
Ditto .... 0 2 do.

Mahratta Writer . • • .. 0 3 1 do.
Caulkers................. 0 9 10 do.

Ditto................. .. ♦ • 0 7 4 do.
Ditto .... . * •. • • 1 0 0 do.

Drillers .... • • • • 0 9 10 do.
Ditto................. .. .. 0 4 do.

Nowghanees.. .... 0 4 C do.
■ Ditto................. .... 0 4 0 do.
Iron Smith.. .... 0 7 10 do.
Hammerman.. .... ... 4 0 4 0 do.
Waterman .. .... 0 3 4 do.
Muckadum.. .... 0 4 11 do.

Ditto .... . • • • 0 4 0 do.
Sarang................. .... 0 6 2 do.
Lascars .... .... 0 4 do.

Ditto .... .... 0 3 9 do.
Beldars .... .... 0 2 do.
Chowkeydar.. ...« 0 3 2 do.

Ditto .... . .... .. (. 0 3 9 do.
Poon ................. .... • • • t 0 3 0 .do.

    
 



't
Rates. Peri ..........

...•• '

Labourers... ..................................................... .
:£>>tto,ibbys..  ................................. _..'.•

Carts ;............................... . .................... '....
SavTors’ woi'fc .... .... .. ^. .......
Iteraoving^Ues fi’oni' tho Sam*. ...................

i?s. a. p.
0 Z 8
0 2 1

' 1 0 -0
,0 2 8
0 7 0

..4

Day. 
do.

14 Trips. 
Quad. Sqr. feet, 

do.

(Signed) P. L. IlART, Captain,
J^^ieer io the Dockyard.

DochyMd Engineer 's O^ce^ 
Ttk Jidiy i'§4^.

4
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No. IV.

Marine Department.

ZtsZ of Prices of Materials used in fixing the old Gates of 
the Duncan Pock to the Bombay Bock.

• Rates. Per
* I

Main piles, 19 in No. Length 28' X 1 Diam..
Sheet do. 12 in No. do. 19'X 9*...........

Rs. a. p.
19 11 9 Each.
4 8 0 do.

Do. do. 5 in No. do. 19' X 9'........... 2 10 4 do.
Wales Sotta, 8 in No. do. 277'X I'........... 4 14 0 do. piece.

Do. do. 6 in No. do. 209' X 9*........... 4 6 0 Ditto.
Struts, 4 in No. do. 33' X 1'........... 8 7 0 Each.

Do. 3 in No. do. 25' X 1’........... 4 13 4 do.
Sotta, Jungle ........... do. 25x9*........... 4 8 0 do.
Rafters, do.... .... .... .... 8 0 0 Gorge, 20 in No.
Iron bolts, 16 in No. do. 6'-2» X 2*........... 3 7 0 Maund, or 28 lbs.
Lai’ge spikes............... do. l'-9'X } Diam.. 0 6 6 Each.
Straps, iron, 2 in No.... .... .... 3 0 0 Maund, or 28 lbs.
Iron screw-bolts, each long 2' x i Diam. 

with screw, nuts, and washer complete .... 0 9 0 Each.
Mud or clay for puddle.. .... .... 2 4 0 Brass, 116 cubic feet.

Do. do..................... .... .... 2 3 0 Ditto.
Steel, square.... .... .... .... 4 0 0 Maund, or 28 lbs.

Do...................................................................... 3 8 0 Ditto.
Nails, two-pointed............................................... 2 8 0 Ditto.
Nails, Country, 5 to 15 inch..’ .... . • • • 2 12 0 Ditto.
Do. 10 to 15 do................................ 2 8 0 Ditto.
Do. ........................................ * .... 2 0 0 Ditto.

Nails, Europe, 2 inches. .■ .... 4 8 0 Ditto.
Spike nails .... .... .... .... 3 0 0 Ditto.
Nails, Europe, 1) inch ... .... .... 5 0 0 Ditto.
File, three sides.................................................... 0 3 6 Each.
Chalk.. .... .... .... .... 0 0 4 Seer.
Grease • • • • • • •. .... .... 0 4 0 Pound.
Stones, 3J X 2J X 1 J, seven in No................ 0 7 0 Cubic foot.
Do. 3 X 2 X li,onein No.. .... 0 7 0 Ditto.
Do. 2^X2 X ij, nine in No.. .... 0 7 0 Ditto.

Oakum .... •••• .. .■ 2 0 0 Maund, or 28 lbs.
Wax, caulking .. • • •. . • • • .... 2 8 0 Ditto.
Cotton, spun.... ....................... .... 0 1 8 Seer.
Rope, coir .... .... • • • • .. • • • 16 0 Maund, or 28 lbs.
Coirs .. .... .... • • • • •.. • 1 0 0 Ditto.
Oingely Oil .... .... •• •• ■ • • • 2 4 0 Ditto.
Cocoanut do.... .... • 0 10 Seer.
Pitch .. .... ., ,. .. •' ... ■ 0 14 0 Maund, or 28 lbs.

Do......................................................................... 0 13 0 Ditto.
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■Rates. Per

lead ... .......................................................
©o. .. .... ................... . .....

Blackwood,<foF splitting up, for lighting np at 
' -night ....................... ................. ..

Cfotli, ©ungary ...‘. ....~ .....
©o. do..... .... ..... .i

Tacks... .... . ..i ......................
Baskets, -boinboo', small' ... .................... .
CharcoalXunglowood) . . ' .... ...
eiiunain mixed with send', and double ground 
Rubblo stones.. ..... .... ... ■'
Chunam, Noroo, for setting squared stones .
Clay Of puddle, removing' ....' ■ ....[
iron eastings, for sirongtiicning the sides of

Cates, 2 In No........................... ....................

' 3
a. ]>■

1 0
3 ■13 0

0 0
0 '2 0
0 12 6
0 4 0
3 0 0
1 0 0
3 12 ,0

,3 12 0
3 8 ■0
1 8 ■0

38 9 7

Maund, or 28 lbs. 
. ©itto;

Oorgc, or 20 pieces.
Vnni’
Piece. 
jPouixl. 
H'unclrcd'. 
5 Pharos.
Candy..
4 Brass, or 'MG Gu- 
( ibic foot.

I 'Brass, of MQ' Cp- 
i ■hie foot.

(Sigtietj) P. L. mart, Caplain, 
JSngittce)'io tiie ^odkyaid.

Bonibay, 
Docliywd s Office, ’

"ilh Jidy 1849.
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No. 2811 of 1849.

General Department.

To

THE SECRETARY TO THE MILITARY BOARD,

Bombay.

Sir,

I have the honor td forward the Annual General Repoi t 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 Hflilitary and Civil Departments 
of the several Executive Officers of the Public Work Depart­
ment in the Southern Provinces.

Names of Divisions.
Ainoniit 
expended 
on each.

Amount of
Superinten­

dence.

1
<3 2? . 
So.® 
fl W)
•? ® fl
S 0 fl 
fl, © a>
S »o w 

CQ

POONAH. Ss. a. p. Rs. a, p.

MILITARY DEPARTMENT.

Repairs .... .... • • • • .... 11,109 14 1
Annual repairs............ ■• • • .... 7,093 10 0
Newworl^.. .... .... ... 71,013 7 1

Military Department, Total............. 90,116 15 2

    
 



Names of Divisions.

CIVIL DEPARTMENT.

Repairs .... 
Annual repairs 
New works..

29

Amount' 
expended 
on each.

Amount of 
Superinten­

dence.

Rs. a. P-

1,663
7,312
6,636

11
12
14

3
6

11

Civil Department, Total.. 
Military Department, Total

14,513 6 8
90,116 15 2

Grand Total.. 1,04,630 5 10 16,425 11 9

AHMEDNUGGUR.
MILITARY DEPARTMENT.

Repairs .... 
Annual repairs 
New works..

Military Department, Total.

CIVIL DEPARTMENT.

Repairs ....
Annual repairs 
New works..

Civil Department, Total.. 
Military Department, Total.

Grand Total...

2,229 10 4
6,348 12 2

3G8 1 6

8,946

3,381
1,562
6,487

11,431 0 3
8,946 8 0

20,377 8 3 6,8.58 3 7 3318

8 0

4
7
5

3
0
0

BELGAUM.
MILITARY department.

Repairs .... 
Annual repairs 
New works..

1,128 11 6
4,798''-6 11
4,641 8 11

Military Department, Total.
CIVIL DEPARTMENT.

^fepnirs .... .... ....
Annual repairs .... ....
Special repairs .... ....
New works.. .— ....

310,568 11

7,135 16
24,514 13

69 10
3,926 4

2
7
1
7

85,046 II 5
10,568 11 3

46,21.5 6 8

Civil Department, Total.. 
■ Military Department, Total..

Grand Total... 16,332 2 1

    
 



Names of Divisions.

DHARWAR,

MILITARY DEPARTMENT.

Repairs ... • 
Annual repairs 
New works..

Military Department, Total

CIVIL DEPARTMENT.

Repairs .... 
Annual rcpaii's 
New works..

30

Amount 
expended 
on each.

Rs.

665
74
0

a. P-

2
II
0

640 0

2,234 13
2,103.10

11,087 8

10
0
3

Amount of 
Superinten­

dence.

Rs. a. p.

I J

a to 
‘S S 2
© c fl 
Cm O O 
S'®© 

(>2________

8
7
0

1

1

Civil Department, Total.. 
Military Department, Total.

16,326 0 1
640 0 1

Grand Total.. 16,966 0 2 63ii-10,810 14 5

KOLAPOOR.

MILITARY DEPARTMENT.

Repairs .... .... ....
Annual repairs . if.. ....
New works.. .... ....

Military Department, Total.

744 12 6
1,953 4 7------ -- 76,389 11

8,087 12 8

z

CIVIL DEPARTMENT.

Repairs .... 
Annual repairs 
New works..

0
111

0

0
11
0

0
9
0

Civil Department, Total.. 
Military Department, Total.

111 11 9
8,087 12 8

Giiind Total. 8,199 8 .5 2.312 2 6 281V

SHOLAPOOR.
MILITARY DEPARTMENT.

Repairs .... .... ....
Annual repairs .... ....
Special repairs .... ....
New works.. .... ....

Military Department, Total.

0 0
1,905 11 

157 15
0 0

0 
7
9
0

2,063 11 4
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Names of Divisions.
Amount 
expended 
on Each.

Amount of 
Superinten­

dence.

a u

3 to •? ® « o ti £•“ §

CIVIL DEPARTMENT.

« t

Rs. a. p. Rs. a. p.

■ Repaira .... .... .... .... 0 0 0
Annual repairs .... 40 5 7
Special repail's .... .... .... 103 0 1
New works.................................................... 0 0 0

Civil Deparhnent, Total................... 143 5 §
Military Department, Total............. 2,063 11 4

Grand Total.... .... 2,207 1 0 880 0 0 39+^

KANDEISH.

MILITARY DEPARTMENT.

Repairs .... .... .... 400 b 8
Annual repairs ...'. .... .... 609 4 7
New works................... ....................... 688 2 8

Military Department, Total............. 1,697 12 6

CIVIL DEPARTMENT.

Repairs .... .... .... .... 9,556 15 8
Annual repairs .... .... .... 21,053 14 2
Special repairs ....................................... 56 9 8
New works.. .... .... .... 51,627 0 8

Civil Department, Total.. • • • • 82,294 8 2
Military Department, Total............. 1,607 12 6

Grand Total.... ...'■ 83,992 4 8 28,599 2 11 34

ASSEERGHDR. •

MILITARY DEPARTMENT.

Repairs........................................................ 390 6 0
Annual repairs .... .... .... 185 0 0
Now works.. .... .... .... 115 7 11

Military Department, Total............. 090 13 11

CIVIL DEPARTMENT*

None ,,,, ...» .... 0 0 0
■Military Department, Total............ 090 13 11

Grand Total.... 090 13 11 0 0 0 0
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Names of Divisions.
Amount 
expended 
on each.

Amount of 
Superinten­

dence.

1
23 54as O •
= ??■>

S '0 U 
Ol

JDAPOOLEE.

military department.
Rs. a. p. Rs, a. p.

Repairs •.. ■ .... .... . ■. ■
Annual repairs • • • • ....' ....
New works.. - .... .... ....

Military Department, Total.............

C^VIL DEPARTMENT.

253 3 2
400 0 0

52 15 0

706 2 2
J

None.................................................... 0 0 0
Military Department, Total.............. 706 2 2

Grand Total.... ....

Grand Total amount of Expenditure ....

706 2 2

2,83,985 3 1

140 0 0 19-14

3. I beg also, to forward Lieutenant Bell’s annual Report 
of the proceedings of the Civil Engineer’s Department in 
Cahdeish, for the official year 1848-49.

4. The separate Report called for, regarding Military 
Buildings, Roads, Cantonments, See., will be forwarded as soon 
as it is prepared.

(Signed)
I have the honor to be, &c.,

C. W. GRANT, Lieut. Colonel, 
Superintending Engineer, S. P.

Superintending Engineer’s Office, S. P., 
Poonah, 21tli November 1849.    
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- Extracts from a Letter from the Civil Erxjineei', Carideish, to the
Acting Superintending Engineer,^ S. P., No. 637, of the 
\5th Octoba-

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 decided 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, Annas 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 four hundred 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 repaired. 
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 fhe 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 ■’
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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. 
Th6 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 (1,603-9-9).
7. Improvements to the Kundanoli Bundarrah.—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-rnine, 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 Kundanah 
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.—At the 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 past 
official year had been completed with the exception of some 
trifling 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
tensive work during the past official year, but though complete 
in respect 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 Annual 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
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did not in any way injure the new work, but the shifting of 
the deposit in rear of this Bundarrah, consequent on the con- 
^ti uction of the four. (4) sluices on the left bank, and the pro­
longation of the wall on the right bank, has not given satis­
faction to the villagers of the two (2) villages Dhabar.ee 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 constructed, 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, under the 
superintendence of the proper revenue authorities, to divide 
the water proportionably to their requirements on either side 
of the river.

H. ' Improvements io the Mandul Bundarrah, improve- < 
ments to the Jappee Bundarrah, and improvements lo the 

’ Jamholee 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-fi), respectively. I have not myself bad an oppor­
tunity of visiting the localities of these works, which have 
been carried on and completed under the superintendence of 
iny Assistant, Lieutenant Jones, who reported their satisfac­
tory completion. To the best of my belief they have answered 
their purpose effectually.

12. Improvenients to the Moodee Bundarrah were nearly 
completed at the close of. the official year 1847-48, and were 
satisfactorily completed 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 explained, and the modifications made by Lieutenant 
Jones sanctioned.
. 24. Constructing two Sluices in the lower Bundarrah 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 with sand. 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 
(154-13-4), 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, unless there are springs to supply 
the Bundarrah, very little will be gained by the removal of • 
the deposit.

25. Repairs to the Bundarrah and Water-course of the 
Town of Shada.—The repairs to this Bundarrah 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 accordingly ordered’ 
to be done, causing an excess of no great amount above the 
estimated cost, fhe work has since been completed satis­
factorily, at a cost of Rupees six hundred and eighty-three, 
Annas three, and Pies five (683-3-5);
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2G. Repairs' to the Bundarrah and Water-course of the 
Town of jHuchmull.—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 four (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 
undertaken* 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 line 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-course. 
Serious difficulties have been met with in the course of this 

^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 Sahree Nullah^ 
^c. ^c. ^'c., 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 cen,tre 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, al the mouth 
of the water-course; and breaking a small open-headed scour­
ing sluice below this 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 sanctioned on 
a rough estimate furnished by me to the Collector, and was 
nearly completed at the close of the lofficial year.

30. Repairing theBundarrah and Water-course of Ahkeira. 
—The usual defects to be remedied and repahs 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. Considei'able 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 attempt was 
made 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 description on the worse portions of the 
line, the general rule with Native superintendents bmngto lay a 
coat of the best material to be obtained near at hand, of uni­
form thickness over the whole line.

50. Tmpravements to the Agra Road, from Chandore Ghaut 
to Scindwa Pass.—Executed on a monthly sanction of Ru­
pees one thousand (1,000). During the past odicial year, the 
improvements to this line of road in the Province of Candeish 
have been as follows :—

Between Cliandore Very little has been done to this portion 
and Malligaum. of the line, as it has for some time past 
been completely bridged, virith 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 
(57-15-0).

51. A similar but more extensive work of blasting has 
Between Malligaum 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 sulficient 
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 be 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 whol^ 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 fov 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, at a 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) 
feet 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. Morfe could have been done during 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 at a 
cost of between three thousand. (3,000) and four thousand 
(4,000) Rupees a mile, the work was suspended, to be resumed 
in-succeeding 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 repail's 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 mooruni road. 
Above the Scindwa Ghaut is another bad portion of the line, 
but nothing has yet been done towards its improvement.

55. 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 :—

1st. A bridge of one (1) segmental arch, twenty (20') feCt 
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, eight 
(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, (arc 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 fort^-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 Boree 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'-2''') in mean height, has been constructed 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 depo.sit 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 Isf May 1848 to Z^th 
April 1849.

Names of Officers. •
Expense of 

Establishment 
per annum.

Expenditure. Rafe per 
cent.

Major Goodfellow, Captain Hebbert, and 
Lieutenant Kennedy, Executive En-

Rs. a. p. Rs. a. p. ■

gineers, Surat Division........................
Lieutenant Dickinson, Executive Engi-

8,842 5 7 14,777 1 11 59^

neer, Ahmedabad Division...................
Captain Evans and Lieutenant Brown,

Acting Executive Engineers, Deesa

11,867 11 3 47,349 3.8 25-.JS-

Division.................................................
Lieutenant Wilkinson, Captains MacGre­

gor and Taylor, in Charge of Public

6,147 8 4 29,414 14 2 20tV

Works at Rajcote...................................
Lieutenant Moyle, in Charge of Public

242 0 0 3,795 2 8 6-b'

Works at Bhooj ................................... 158 0 0 1,751 8 2 9

Total........................... 27,257 9 2 97,087 14 7 28t't

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 publica­
tion. '

From the outlay at Ahmedabad, there have been Rupees 
21,537 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. HERBERT, Captain, 

Acting Superintending Engineer, N. P.
Superintending Engineer’s Office, N. P.,

Surat, \Qlh October 1849.
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Statement of Expenditure in the Construction and Repair of 
Public Worhs in the Road and Tank Department, from the 
Ast of 'May 1847 to the ZQth of Afi'il 1848.

Dandorah, \2th Jamu^ry 1850.

Namps of Works.

"Worhs connected with the Communication 
of tho Country,

Amount. Total.

Ss. ' a. P- Jts. a. p-

128 15 3
678 2 4

13 9 2
306 14 1

6,593 6 1
18,028 12 0

192 0 0
239 0 0

1,352 4 'o

0 0 5

4,228 0 0

10,262 0 0

806 0 0

3,828 10 6

690 0 0

158 0 0

812 1 3
1,258 10 10
1,252 0 0

9,882 10 3

2,640 0 0

2,585 0 0
12 11 6

1 5 0

1,931 0 0

67,890 0 8

Constructing a piece of road connecting Karlee
Travollors’ Bunglow with main line..........

Rolling mail road for 1847-48...........................
Minor works.......................................................
Repairing bridge on mail road near Sungum.. 
Annual repairs’to mail road for 1846-47.... 
Bridging and metalling the new Akoordee road. 
Securing railing posts of VVclesly Bridge-... 
Annual repairs to flying bridges for 1847-48.. 
Removing centering of the Poonah bridge.. 
Annual repairs to bridges and drains on cross 

roads for 1347-48...........................................
Annual repairs to bridges to cross roads for 

1847-48 ............................................................
Annual repairs to bridges to moil road for 

1847-48 ...........................................................
Annual repairs to bridges and drains on mail 

road for 1847-48...........................................
Constructing junction road between Dapooree 

and Holker’s Bridge.......................................
Renewing parapet wall of the 2nd bridge on 

main road beyond (he Sangum...................
Annual repairs to fair weather roads for 

1847-48........................... .. ..............................
Annual repairs to, flying bridges at Koregaum 

and Seroor for 1847-48 ...............................
Marine stores expended on ditto.......... 
Cost of working the flying bridges..................
Annual repairs to roads, bridges, &c. for 

1847-48, in the Poonah Collectorate........
Constructing a bridge over the Kondapoor 

nullah ............................................................
Constructing a bridge over Wussudwadee 

nullah...................................................... ..
Making up four more steel traversers..............
Transmission of Engineer stores.......................
Removing the flying bridge from Poonah, 

and re-erecting it at Khurradeo ...................

Carried forward, Rs

    
 



Names of Works.

4S

Amount. Total.

Jfs. a. p.

Brought forward, Rs...........
Removing one of the flying bridges at Scroor ; 

dismantling and repairing one at KoregaUm. 
Petty repairs and petty cliarges in the Poonah 

Collectorate ....................................................
Driving an experimental pile in the Seena 

river ................................................................
Annual repairs to roads, bridges, &c. for 

1847-48, in the Nuggur Collectorate...........
Petty repairs and potty charges in the Nuggur 

Collectorate ..................................... •.............
Constructing a new road between Patus and 

Indapoor ........................................................
Annual and special repairs to Nagpoor dawk 

line.....................................................................
Maintenance of ferry men and hawlers on 

Nagpoor dawk line.......................................
New works on Nagpoor dawk line...................
Clearing a new line of road from tho village 

of Vulludgaum to Aurungabad..................
Petty repairs of fjlieds for tho boats at tho 

Godavery and Poonah rivers .......................
Annual repairs to Nagpoor dawk lino for 

March and April 1848...................................
Constructing Thul Ghaut experimental and 

lower portions of roads...................................
Constructing Thul Ghaut new road ...............
Annual repairs to main road from Chandore 

Ghaut to Thul Ghaut for 1845-46...............
Annual repairs to main road from Chandore 

Ghaut to Thul Ghaut for 1840-47 ...............
Annual repairs to main road from Chandore 

Ghaut to Thul Ghaut for 1847-48...............
Annual repairs to the experimental and lower 

portions completed on that Ghaut new road 
for 1847-48 ....................................................

A cut across the angle formed by a sharp turn 
in a nullah near the village of Kokungaura, 
between Nassick and Chandore, for the 
protection of main road...............................

Annual repairs to Pimpree and Sinnur cross 
roads for 1847-48............................................

Annual repairs to bridges and drains on main 
road for 1847-48 ............................... ............

Petty repairs........................................................
Annual repairs to bridges and drains on the 

Sinnur cross road for 1847-48......'..........
Annual repairs to ferry boats and flying 

bridges in the Nassick Sub-Collectorato for 
1847-48.................................................... ..

P-Its. a.

67,890 9

740 .7

169 3

151 13

4,575 8

168 2

94,224 1

3,308 2

3,570 2
6,148 13

101 13

14 2

674 13

52 6
48,184 2

3 0

89 6

10,003 1

438 15

257 15

1,441 0

60 11
2 8

131 13

67 15

8

5

6

4

5

7

10

0

8

0

0

9

2

9

'9

1

2

2

10
4

10
2

8
4

a

Carried forward, Rs 2,41,300 14 9
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Names of Works. Amount. Total.

P- Rs. a. p.

Brought forward, Rs...........
Petty repairs........................................................
Clearing away rubbish from the gutter and 

roadway on the Thul Ghaut road, near the 
Rurtonda Pass........................'......................

Repairing and improving the bridge at Go- 
khurwah ..........................................................

.Annual repairs to main road for 1847-48 ■. - 
Special repairs to main road for 1847-48 .... 
Annual repairs to road in the Cantonment at 

Bhewndy for 1847-48 .........................
Special repairs to road between Tannah. and 

Purlick...........•................................................
Annual repairs to main road from Sion Cause­

way to Colsette ferry for 1847-48..................
Annual repairs to main road from Bandorah 

to Ghore Bunder for 1847-48 .......................
Annual repairs to main road from Trombay 

to Sion Causeway for 1847-48..............
Annual repair^ to main road from Chemboor 

to the Mhual boundary for 1847-48...............
Erecting bridge at Erla Parla, on the Bandorah 

and Ghore Bunder road.................................
Constructing a new road from Coorla to the 

20th mile-stone, near Tannah.......................
Surveying the Esplanade at Tannah...............
Annual repairs to mail road from Panwell to

Khopolee for 1847-48 ...............i....... ..........
Annual repairs to bridge and drains on mail 

road for 1847-48 ...........................................
Annual repairs to main road .from Nt^otna 

to Mabableshwur for 1847-48 ....................
Annual repairs to cross roads in the Northern 

Conkun for 1847-48 ......................................
Annual repairs to cross roads in the Southern 

Conkun for 1847-48 ....................................
Completing tho works of the Pan well Bander 

platform.'...................................... .................. .
Re-constructing Nudhel bridge, on mail road.. 
Re-constructing a bridge on Cullian road.... 
Minor works......................................... ..............

Its a.

2,41,360 14
65 7

98 0

1,372 6
9,070 8

221 • 7

196 13

118 3

6,117 0

5,359 0

873 0

166 0

4,500 0

1,500 0
7 8

6,686 2

170 5

5,025 0

3,163 3

1,329 2

1,591 11
773 12
220 15

67 3

2

0

4

0

0

0

0

0

5

11

0

8

10

0
0

5
4
0
3

9
8

1
11
8

2,89,053 14 .5

Tanis, Bunds, and Wells.

Deepening a well on mail road, near Wursolee. 
Constructing sluices in the Dburrun at Kullud. 
Clearing and building parapet wall to tho well 

at8hikarpoor,on main road between Poonah 
and Seroor........................................................

79
43

no

3
14

8
11

Carried forward, Rs
7

2,89,053 14 6

0 0

    
 



50

Total.Amount.

Rs. a. P-

299 2 7

13 5 4

96 14 10

450 14 0
782 10 1
137 11 3

31 14 2

974 6 9
7,224 4 0

450 12 8

280 0 0

1,263 0 0

304 10 6
18 12 1

30 10 7

93 1 3
22 0 0
28 10 3

19 12 0

613 3 4

24 0 0

222 1 2
6 14 0

73 9 5

708 7 1

360 4 11

12,810 6 2

Rs.

2,89,053 14

1,780 10

Names of Works.

a. P-
Brought forward, Rs..........

Sinking and building a well at Egutpooree, 
between Nassick and Thul Ghaut...............

Clearing out and building up an old well at 
Bhewndy..........................................................

Clearing out and effecting certain improve­
ments to a tank at Colsette .......................

Improving the tank at Khurdee.......................
Clearing out tank and well at Woundall.......

5

1

Buildings.

Annual repairs to -furniture of Travellers’ 
Bungalows for 1846-47..................................

Annual repairs to the Travellers’ Bungalows 
for 1847-48.......................................................

Constructing new pendalls on Bombay road.. 
Constructing Maraledar’s Cutcherry atKbair.. 
Annual repairs to the Travellers’ Bungalows 

in the Poonali Collectorate for 1847-48 ....
Annual repairs to the Travellers’ Bungalows 

in the Ahmcdniiggur Collectorate for 
1847-48 ............................................................

Annual repairs to the Travellers’ Bungalows 
in the Nassick Sub-Collectorate..................

Petty repairs........................................................
Petty repairs to the Military buildings at Nas­

sick for 1847-48 ............................................
Making certain additions required to the Mi­

litary buildings at Nassick...........................
Petty works..........................................................
Petty repairs........ ...............................................
Annual repairs to store-room at Bhewndy 

for 1847-48 ....................................................
Annual repairs to. the Travellers’ Bungalows 

for 1847-48 ....................................................
Repairing furniture of the Travellers’ Bun­

galows for 1847-48 .......................................
Constructing new and repairing weather 
• screens, and also constructing new gate to 

the compound of the Church at Tannah, for 
1847-48............................................................

Annual repairs to the Church at Tannah.... 
Petty repairs to the Church at Tannah..........
Constructing a weighing shed near the Custom 

house at Tannah...........................................
Annual repairs to the buildings in the Custom 

Department at Tannah for 1847-48 ..........

Carried forward, Rs 2,90,8.31 8 0

    
 



Names of Works.

51

Amount.
I 1

Total.

Us. a. P- Jis. a. P-

Brought forward, Rs......
Special repairs to the buildings in the Custom

Department at Tannali for 1847-48............
Annual repairs to the Quarter Guard-room

and Hospital....................................................
Emergent repairs to the Quarter Guard-room 

at Bhewndy........................................ ............
Annual repairs to Civil Ropartment Hospital 

for 1847-48......................................................
Annual repairs to the Travellers’ Bungalow

and out-houses for 1847-48..........................
Annual repairs to the Engineer store-room 

and out-houses for 1847-48............................
Annual repairs to permanent and temporary 

pendalls...........................................................
Erecting a new Hospital for the Military De­

partment at Tannah.......................................
^Removing Tannah Church bell from tower of

Church to Bombay, bringing back, and 
replacing...........................................................

Colouring and whitewashing Civil Hospitals 
at Tannah.........................................................

Annual repairs to the Travellers’ Bungalow in 
• the Southern Conkun for 1847-48...............

Annual repairs to the Travellers’ Bungalow in 
the Northern Conkun for 1847-48..............

Constructing a Cutcherry for the Mahalkurry 
at Oorun...........................................................

12,810

570

51

44

84

69

38

390

2,840

35

38

43

231

1,100

6 2 2,90,834 8 6

2

4

8

0

0

0

0

0

0

8

4

5

0

8

3

2

0

0

0

0

0

0

0

9

2

0

Total, Company’s Rupees Three lacks, Nine 
thousand One hundred and seventy-nine, 
Fifteen Annas, and Eight Pies........ ..............

18,345 7 o

3,09,179 15 8

(Signed) W. D. GRAHAM, Bt. Captain,
Superintendent of Roads and Tanks.
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53 .

Return showing the Expense of Engineering and Superintend­
ence with reference to actual Outlay.

Names of Officers.

Captain Cowper .... 

Mr. Scott...................

Mr. Armistead .... 

Captain Dennis .... 

Lieutenant Chapman
’ Lieutenant Scott .... 

Lieutenant Mungavin 

Captain Pruen...........

Expense of 
Establish­
ment per 

annum.

Expenditure. Rate per 
cent.

Rs. Re.
8,865 154-

10,605 27,943 37tt

3,627 94,224 34-
7,430 12,777 584.

9,257 61,239 154.

9,939 15,043 6Ct'v
8,272 21,136 394
8,176 20,539 394

Total Expenditure during the year 
Cost of Establishments.................
Average rate per cent......................

Rs. 3,09,179'
66,061

21i

(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 Reade and Tanis.
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Statement of Expenditure in the Construction and Repairs of 
^Public Worlts in the Road and Tank department, from the 

‘ Isf of May 1848 to the 3Qth of April 1849.

Names of Works.

'Worlts connected, with the Communication, 
of the Country.

62,766 3 4

Amount. Total.

Rs. a. P- ^8, a, p.

4,274 0 0

714 0 0
31 4 8

175 0 0

1,465 1 11

82 14 9

639 13 8

11,193 5 4

2,978 7 8
8,142 7 1
4,385 5 9

416 12 3

34 10 8

1,063 6 0
,278 1 3

158 0 0
227 15 3

' 700 0 0

1,502 13 6

1,007 0 0

8,073 15 3
235 15 8

0 7
4 0 0

7,500 2 6

3,628 8 1

Annual repairs to mail road for 1847-48 .... 
Annual repairs to bridges and drains on mail 

road for 1847-48 ...........................................
Bolling mail road for 1847-48 .......................
Annual repairs to cross roads for 1847-48.... 
Annual repairs to roads, bridges, &c., for 

1847-48............................................................
Annual repairs to dying bridges at Koregaum 

and Seroor, for 1847-48..................................
Annual repairs to roads, bridges, &c. for

1847- 48.......................................................... .
Bridging, draining, and metalling the new 

Akoordee road................................................
Junction road between Dapooree and Holkur 

bridge ............................................................
Annual repairs to mail road for .1848-49 .... 
Annual repairs to crossroads for 1848-49.... 
Bolling mail road................................................
New road on the South side of Bheema, lead­

ing from cross road to the town of Khair..
Annual repairs to bridges and drains on mail 

road for 1848-49............................................
Minor works........................................................
Annual repairs to fair weather roads for

1848- 49............................................................
Annual repairs to flying bridges for 1848-49.. 
Constructing a blanch road from Daporeo 

bridge to Government House.......................
Renewing one of the flying bridges at Seeroor, 

and repairing at Koregaum...........................
Annual repairs to the flying bridges at Kore- 

gaum for 1848-49 ........................................
Annual repairs to roads, bridges, &c. for

1848-49............................. ...............................
Minor works............................... .. ......................
Annual repairs to roads, bridges, and drains 

for 1848-49 ....................................................
Minor works........................................................
Annual repairs to works on Nagpoor Dawk 

line for 1848-49 ..............................................
Maintenance of ferrymen and haulers for 

1848-49............................................................

Carried forward, Bs
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Names of Works. Amount. Total.

Brought forward, Rs..........
New works for 1848-49 ....................................

, Replacing the retaining walls with throe drains 
for the masonry bridge at Sewrah, No. 8..

Petty- repairs to sheds for the roads at the 
-Qodavery and Poonah rivers, &c..................

Constructing the Thull Ghaut experimental 
portion of road................................................

Completing Uie Thull Ghaut new road..........
Improvement of Chandore Ghaut...................
-Annual repairs to main road from Chandore 

Ghaut to Thull Ghaut for 1846-46..........
Annual'repairs to main road from Chandore 

Ghaut to Thull Ghaut for 1847-4-8 ...........
Annual repairs to main road from Chandore 

Ghaut to Thull Ghaut for 1848-49 ..........
Repairs to tho experimental and lower por­

tions completed on the Thull Ghaut new 
road for 1848-49................•..........................

Rebuilding and repairing the retaining walls 
of tho Chandore .Ghaut, also building por­
tions of parapot walls of the Chandore Ghaut 
for 1848-49 ...................................................

.Annual repairs to Sinnur and Pimpree cross 
roads for 1847-48 .................-........................

Annual repairs to Sinnur and _Pimpiea cross 
roads for 1848-49 ........................................

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 

road for 1840-47 ............................................
Annual repairs to bridges and drains on main 

road for 1847-48...........  i..............
Annual repairs to bridges and drains bn main 

road for 1848-49. ........................................
Minor works.......................................................■
Constructing bridge over Pharasherry river, 

at Pimpulgaum.............................................
Annual repairs to bridges and drains on Sin­

nur cross road for 1848-49...........................
Annuol repairs to flying bridges for 1847-48. 
Annual repairs to flying bridges for 1848-49. 
Petty repairs to flying bridges...........................
Constructing new line of road from Kussorah 

to Khurdeo for 1848-49................................
Special repairs to main road.............................
Annual repairs to main road for 1818-49....
Annual repairs to road in the Cantonment at 

Bhewndy for 1848-49 ...................................

Carried forward, Rs I,'

Rs. a. P-

62,766 3 4
3,188 4 3

374 0 0

11 5 10

1,840 1 3
56,118 13 1

128 9 9

165 9 4

2,354 10 10

12,690 1 9

332 11 5

3,886 14 4

198 7 10

1,755 5 1

115 15 4
18 9 8

156 3 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 3

25,101 2 0
104 14 0

9,470 15 5

117 0 10

,88,568 6 10

Rs. a. *p.

    
 



Names of Works.

56

Amount. Total.

Brought forward, Rs...........
Repairing the bridge at Gokhurwa..................
Constructing a platform at the port of Bhewndy 
Repairs to the steps of the Kasseylee Bunder. 
Special repairs to the road between Tannah 

and Persick......................................................
Constructing a road between Coorla and the 

20th mile-stone, near Tannah...........i...........
Annual repairs to main road from Sion Cause­

way to Colsette Ferry for 1848-49..............
Annual repairs to main road from Bandora to 

Ghora Bunder for 1848-49 ...........................
Annual repairs to main road from Trombay to 

Sion Causeway................................................
Annual repairs to main branch road from 

Chemboor to Mhoul boundary...................
Completing the Bhandoop road.......................
Annual repairs to mail road from Ehopolee to 

Panwell for 1848-49.....................................
Annual repairs to bridges and drains from 

Khopolee to Panwell for 1848-49................
Annual repairs to main road from Nagotna to 

Mahableshwur, for 1848-49...........................
Annual repairs to cross roads in the Northern 

Conkan for 1848-49......................................
Annual repairs to cross roads in the Southern 

Conkan, for 1848-49.....................................
Reconstructing Needhul bridge, on mail road. 
Constructing road from Poona to Inda- 

poor..................................................................

P-Bs. a.

1,88,568 6
47 13

476 7
43 7

806 0

476 13

3,073 8

4,738 8

599 4

124 8
2,745 4

2,999 8

41 10

4,667 7

3,406 4

1,635 15
210 0

31,604 12

0

0

0

6

6

0

8

.9

2
2

0
10

10
1
1
8

s

Its. a. p.

2,45,784 11 0

Tanhs, Wells, and Bunds.

Clearing out and building up an old well at 
Bhewndy............ '............................................

Clearing out and effecting certain improve­
ments to a tank-at Colsette...........................

Improving tank at Khurdee ...........................
Sinking a new well at Pudgah, near the Tra­

veller's’ Bungalow...........................................
Building a facing to prevent leakage to the 

bund of Kussara tank...................................
Sinking a well at Egutpooree, between Nassick 

and Egutpooree...............................................
Petty repairs to Wuddalee well on main road. 
Clearing water holes below tire Layna Hills, 

near main road
Minor works

37 10 8

-f

Carried forward, Rs

834
3,908

159

99

300
50

33
27

8
5

0
1

13

12

0
0

10
15

1

0

0 
0

6
6

6,451 10 10

2,51,236 6 4

    
 



57 ■

Names of Works. Amount. Total.

Suildings.
Si. a. p. St. a. p.

Brought forward, Rs. •■ 
Constructing new pend^ls on Bombay road.. 
Constructing Mamledar’s Kutcherry at Khair. 
Annual repairs to Travellers’ Bungalow for

1847- 48.......................................... ..................
Annual repairs to Travellers’ Bungalow for

1848- 49................................. J........................
Constructing new Travellers’ Bungalow at

Akoordee..........................................................
Annual repairs to Travellers’ Bungalows for

1847- 48...;....................................................
Annual repairs to Travellers’ Bungalows for

1848- 49 ...........................................................
Annual repairs to Travellers’ Bungalows for

1848-49............................................................
Annual repairs to Travellers’ Bungalows for 

1848-49, in Northern Conkan..,.................
Annual repairs to Travellers’ Bungalows for 

1848-49, in Southern Conkan.......................
Constructing new pendalls at Chowke and 

Panwell............................................................
Emergent repairs to Mamledar’s Kutcherry at 
. Panwell............................................................
Minor works.........................................................
Annual repairs to Store-room at Bhewndy 

for 1848-49.....................................................
Annual repairs to Travellers’ Bungalows for 

1848-49............................................................
Repairing and fixing the door of one of the 

bath rooms of Travellers* Bungalow at 
Kussarah............................................ ..............

Constructing new and repairing old weather 
screen, and also constructing a new gate to 
the compound wall ofthe Church at Tannah. 

Annual repairs to the Church at Tannah 
for 1848-49......................................................

Tarring railing surrounding the burial- 
ground of the Church at Tannah...............

Repairing Venetians of the windows of the 
Tannah Church............................................... ■

Repairing plaster of the Tannah Church...'. 
Annual repairs to the buildings in the Custom 

Department at Tannah (or 1848-49..........
Repairing the 1st Assistant Collector’s bun­

galow at Kelwa, Mahim...............................
Repairing plaster ofthe buildings in the Cus­

tom Department at Tannah...........................
Repairing hips and ridges of the buildings 

in the Custom Department at Tannah........

2,51,236 6 4

3

7,974 9
2,724 3

91 9

343 12

2,026 10

127 0

399 0

955 0

9 4

8 14

11,630 0

904 6
111 13

19 14

608 7

0 9

68 6

676 10

60 7

10 6
79.13

711 7

150 14

60 7

9 12

29,643 4

3

2

0

0

0

0

0

0

2

4

3

10

2

0

9

1

3

0

9

4
11

4 
■4 J

t

Carried forward, Rs
8

    
 



Names of Works.

58

Amount. Total.

Rs. a. P- Jis. a. P-
Brought forward, Rs..........

Making props and fixing furls, &c. to the 
bamboo mat frames of tho buildings in the 
Custom Department at Tannah for 1848-49. 

Dammering gutters of the buildings in the 
Custom Department atTannah for 1848-49.

Annual repairs to Quarter Guard room and 
Hospital of the Native Veteran Battalion at 
Bhewndy for 1848-49 ...................................

Repairing hips and eaves ofthe Hospital ofthe 
Native Veteran Battalion at Bhewndy......

Whitewashing the Hospital of the Native 
Veteran Battalion at Bhewndy.....................

Remaking floor of the Hospital of the Native 
Veteran battalion at Bhewndy...................

Annual repaii-s to the Civil Hospital at Tannah. 
Annual repairs to the Travellers’ Bunglows.. 
Annual repairs to the Engineer Store-room, &c. 
Annual repairs to the Military buildings.... 
Constructing railing and fixing glass windows 

in the Military Hospital at Tannah..........
Minor works........................................................
Annual repairs to Travellers’ Bungalows for

1847- 48............................................................
Annual repairs to Travellers’ Bungalows for

1848- 49............................................................
Petty repairs....'.............•..................................
Petty works........................................................
Improvement in the Police and Civil Hospital 

at Nassick........................................................
Repairs to Military buildings for 1847-48-49, 

and petty repairs..................... ......................
Cleaning the privies of the Nassick Jail, by 

means of water from an old well, also n 
paved washing place to provide for the 
prisoners ........................................................

29,643 . 4 9

11S3

15 9

328 1

12 1

21 10

19 6
79 0
34 0

104 0
846 0

307 0
190 7

30 3

204 9
83 9

5 9

42 1

213 7

238 7

6

9

1

0

2

5

11

1

0
10

1
3
2

5
0
0
0

,0

2,51,230 6 4

Grand Total, Rupees Two Lacs Eighty-three 
thousand One hundred and Fifty-eight, 
Annas Eight, and Pie One...........................

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 Isf 
May 1848 and the Z^th April 1849;

Estimates. » Amount.

Captain Cowper.

Estimate for constructing new ferry boats on the rivers Bhama 
and Bheema, on the Narraingaum road...................................

Estimate for constructing Moonsiff’s Court-house at Wurgaum. 
Making certain alterations and repairs to the old palace at

Pboolsharo.. .... ....................... .... ....
Rebuilding tlie Eastern approach of the Shickarpore bridge... 
Estimate for constructing a Mamledar’s Kutcherry at Khur- 

kallah .... .... .... .... .... ...•
Making certain additions to the Poonah Travellers’ Bungalow.. 
Constructing additional staging pendalls on the road from

Poonah to Panwell .. ..... .... .... ....
Repairing and rendering serviceablem well at Lownee ..........
Constructing branch road to Government House, Dapooroe

Mr. Svd-ConducTor Armistead.

Construction of tho Patus and Poonah road A..........  ....
Ditto ditto ditto B........... ....
Ditto ditto ditto C..........  ....

Restoring the bund of Kassoordee tank.... .... ....
Repairing embankment of ditto ditto.... ■ .... ....
Constructing tank at Yowut .... ...'. .... ....
Statement exhibiting the probable reduction in the estimated 

cost of drains, bridges, &c. for the Patus and Poonah road..

Lieutenant Chapman.

Estimate for tho approaches to the proposed bridge over the
Undwell river, accompanying plan .... .... ....

Estimate of rebuilding and repairing the retaining walls oi
Chandore Ghaut, accompanying secUons.. • .... ....

Estimate for cleaning the privies of the Nassick Jail by means 
of water from an old well, and accompanying plan...............

Fixing the railing of Undwell river, on one side of the Nas'-
surdee causeway .... .... .... .... ....

Removing of certain defects in the Police and Civil Hospital
at Nassick.. .... .... .... ....

Building bridges over two nullahs, one between the Eadoo 
riverand Pimpulgaum, and the other near Konkungaum, on 
the main road, in the Nassick Sub-Collectorate.. ....

Carried forward, Rs...........

a. P-

660
1,276

1,013
6,134

3,574
199

31,692
445

1,608

0
0

0 
0

11
0

0
0

0 
0 
0

3
0

0
0

0 
0 
0.

1,02,000
1,08,966
1,31,221

39,656
21,562
3,070

0
0
0
1
3
0

0 
0
0
4
5
0

8,592 • 0

14,787

3,887

226

482

44

1,824

0

0 0

0 0

0 0

0 0

0 0

0 0

4,82,819 0 0
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I

Estimates. Amount.

Jis. a. p.

Brought forward, Rs.......... 4,82,819 0 0
Building a dip across a nullah on the couuecting road between 

the Camp anij, Nassick, accompanying sketch .... .... 234 0 0
Fixing a permanent site, and for making approaches and 

providing stondands, ramps, &c. to the Godavery flying 
bridge at Nassick.. .. .... .... .... .... 5,326 0 0

Lieutenant Scott.

Supplementary estimate for extending tlie facing to the Kus- 
sara tank .. .... .... .... .... .... 86 0 0

Estimate for constructing three new weather screens, and re­
pairing the remainder; also constructing one new gate to tho 
compound at the Tannah Church............ .... .... 294 0 0

Estimate for sinking a new well at Pudgha, near tho Travellers’ 
Bungalow, with plan .... ____ .... 163 0 0

Estimate for constructing a new Custom House at Oomergaum, 
with plan .. .... .... .... .... .... 1,134 0 0

Estimate for repairing cut stone steps, to the Kusseylee
bunder, with plan .... .... .... .... .... 66 0 0

Estimate for constructing a new hoi^e boat for the Dantewra 
ferry, with plan .... .... .... .... .... 1,145 0 0

Estimate for repairing the Ist Assistant Collector’s Bungalow 
at Kelwa Mahim, in tho Bassein District, with plan ....

Estimate for erecting a bund, and cutting a channel for the 
purpose of stopping the encroachment of the Oomergaum 
river on the town of Oomergaum, with plans ..;. ....

1,433 0 0

12,804 0 0
Estimate for building two new boats for the use of tho passsen- 

gei-s at tlie Colsette ferry, with plan .... .... .... 1,066 0 0
Estimate for constructing a teakwood gate, with tho po.sts, to 

the compound ofthe Native Veteran Battalion Hospital nt 
Bhewndy, with plan.. .... .... .... .... 50 0 0

E.stimate for constructing a defaulters’ room to the present 
Quarter Guard of the Native Veteran Battalion at Bhewndy. 193 0 0

Mr. Scott.

Estimate for erecting fence on two sides of the Military Hos­
pital at Tannah, and fixing glazed windows ....

Statement for completing the Bhandoop road .... ....
395 0 (t

15,400 0 0
Estimate for repairing the bungalow on tho Tannah Fort ram­

part, to bo converted into a Jail Hospital .... .... 1,851 0 0
Estimate for constructing a road at Bandora, leading to the 

hilt of Senhora de Monte ....• .... ___ .... 0,240 0 0
Estimate for erecting throe permanent pendalls for the use of 

the Detachment at Tannah .... .... .... .... 3,693 0 0
Estimate for erecting two new defaulters’ rooms joined to the 

Quarter Guard at Tannah .... .... .... .... 214 0 0

Carried forward, Rs........... 5,34,596 0 0

    
 



Estimates.

63

Amount.
J

-s---------------
Sa, a. p-

Brought^forward, Rs..........
Estimate for substituting plank ceiling for the choonam ones 

to the verandah of tho Collector’s House at Tannah ....
Estimate for repairing the injuries sustained by the Bhandoop 

road .... .... .... .... ....
Estimate for repairing tho double boat plying between Tannah 

andKuIwa.. ...................... .... .... ....

S,34,596 0 0

»
1,074

905

397

0

0

0

0

0

0

Lieutenant Boddam.

Supplementary estimate for constructing Nedliul bridge, on 
mail road ............... • -. • • • • • • • - • • •. •

Estimate for emergent repairs to the Mamledar’s Kutcheny at
Ponwoll .. • • • • • • • • • • • • • • • • •.. •

256 0 0

1,356 0 0

Captain Dennis.

Estimate for new works on Nagpoor Dawk line.... .... 
Replacing the retaining walls, with three drains, for the ma­

sonry bridge at Hewra, No. 8 ............... .... ....

ANNUAL REPAIRS.

Estimate for annual repairs for roads, &c. for the year 1849-50.
Estimate for annual repairs for buildings...................................

 Grand Total, Rupees...............................................................

3,188

374

1,10,907
6,216

4

0

0
0

3

0

4 
0

6,59,269 4 7

(Signed) W. D. GRAHAM, Bt, Captain,
Superintendent of Roads and Tanks.

    
 



    
 



THE

BOMBAY ENGINEEES’ KEPOKT

FOR THE

OFFICIAL year' 1849-50;

COMPRISING

extracts from a letter from the military board, and
FROM A LETTER FROM THE SUPERINTENDENT

OF ROADS AND TANKS j

ALSO REPORTS FROM

^lAJOR W. B. GOODFELLOW, CAPTAINS W. D. GRAHAM, J. H. G.
CRAWFORD, C. W. TREMENHEERE, P. L. HART, AND

LIEUT. H. W. B. BELL.

PRINTED POR GOVERNMENT

AT THE 

BOMBAY EDUCATION SOCIETY’S PRESS.

1852.

    
 



    
 



Extract, paras 7 to 11, of a Letter from the Military Board,
No. 625, dated SlsZ 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,

I 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 abso­
lutely necessary, if the metalling be made thick enough. A 
nietal coat, twelve inches thick, without bottoming, would be 
preferable to a coat six or seven inches thick, with a bottom­
ing of rubble stone.

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 foundation of rubble stone, never runs light; but we must 

    
 



4

observe, 1st, That six inches of metal are not 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 can'iages 
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.

IL 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 ar 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. ~ ,

Extract 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 185}. •»

39. The Akoordee Road, commencing at the Dapooree 
Bridge, was in very good repair in the month of December 
1849, but, the traflSc 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 rau^ 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 
rubbk 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 
lubble 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 will 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 far 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, a«d 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 Shikrapore Bridge, 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 practice of constructing 
a raised road over rice fields. One is that of allowing 
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 
nins 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.
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STATEMENT OF EXPENDITURE

In the construction and repairs of Public Worlts in the Rond 
and Tank Department, from the \stof May 1849 to the 
3Qth of April 1850.

Camp Nassick, 3rd April 1851.

Niimes of Works. Amount.
»

Total.

WorZw amnected toitJi the coinnatnicution of 
the Country.

Rs. a. p. Rs. a. p.
Bridging', draining, and metalling tlio now

Akooi’dco Road ... •. • ■ 1,785 9 4
Annual repairs to cross roads in tlie Poona 

Collectorate, for 1848-49 .... .. .. 1,154 0 3
Rolling mail road from Poona to Kliopolce,

for 1848-49 .. .... ___ .... 41 8 5
Annual repairs to mail road from Poona to 

Khopolou, 1848-49 .... .... .... 4,812 5 10
Annual repairs to bridges and drains on mai

road from Poona to Khopolco, 1848-49 .. 9 8 0
Annual repairs to roads, bridges, &c. in the

Poona Collectorate, 1848-49.... 739 0 9
Ditto toflyingbridgesatKhurradee, Kore-

gaum, and Seroor, 1849-50..., 083 1 2
Ditto to roads, bridges, &c. in the Poona

Collectorate, for 1849-50 ... 7,906 10 2
Ditto to mail road from Poona to Kho- 

- polee, for 1849-50 .. .... 8,040 5 1
Ditto to cross roads, Poona Collectorate,

for 1849-50 ....................... 4,231 8 10
Rolling mail road froih Poona to Khopolce,

for 1849-50 ....................... 417 15 11
Annual repairs to Moosee flying bridge, for 

1849-50................... .................... 188 0 0
*

Ditto to fair-weather roads, for
1849-60....................................... 316 0 0

Making road-way for cattle .... .... 45 0 0
Constructing a branch road from Dapoorio

Bridge to Government House.... .... 097 0 0
Constructing new ferry boats at Bbeema and

Blicema Rivers .... .... 027 0 0
Constructing a ferry boat at Kulumb .... 1,237 0 0
Constructing Sbickrapoor approaches .... 5,895 0 1
Supporting and strengthening the retaining

walls at each end of the Dapoorio Bridge. 91*11 9
Making stone rollers .... .... .... 1,020 0 0

Carried forward, Rupees 40,244 6 7
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Names of Works. Amount. Total.

Rs. a. P- Rs. a. p.
Brought forward. Rupees 40,244 5 7

Repairs to Necra Bridge .. .... .... 27 0 0
Annual repairs to roads, bridges, &c. in tho

Abroednugg'ur Collectorate, for 1848-49.. 470 3 I
Ditto ditto for 1849-50.. 3,048 3 2

Constructing a new line of road from Poona
to Patus . — .... . — .... 46,098 4 3

Annual repairs to roads from Patus to In-
dapopr, for 1849-50 .... .... .... 2.766 4 6

Clearing bullock track over the Deewah Ghaut. 229 1 4
Widening and improving the approaches to

the Wanowree Bridge .. .... .... 183 10 3
Annual repairs to bridges on Nagpoor,dawk 

line, for 1849-50............. .... .... 4,265 0 9
Maintenance of ferry-men and haulers .... 3,724 8 1
New works .... .... .... ... 4,667 10 5
Amount paid to the Military Paymaster, P. 

D. A., on account of hempen ropes receiv­
ed from the Principal Commissary of Ord-
nance .... • .... ... • 657 15 9

Petty repairs to shed for the Godavery River. 7 1 0
Annual repairs to bridges, for 1850-51 .... 749 0 0
New Works .... .... .... .... 686 4 0
Constructing Thull Ghaut, experimental por-

tions. .... .... .... .... 59 9 8
Ditto ditto new road .... 26,382 3 6

Improvement of ditto ditto .. .... 5,038 12 4
Annual repairs to main road from Thull Ghaut

to Chandore, for 1846-47 .... .... 25 10 8
Ditto ditto for 1849-50............... .... 13,294 15 5
Ditto experimental portions, for 1840-50.. 405 0 0

Petty repairs.... .... .... .... 166 11 4
Annual repairs to Sinnur and Pimpree Cross

Roads, for 1843-44........ .... .... 19 6
Ditto ditto for 1849-50............... .... 1,772 0 3

Annual repairs connecting road between the
camp and town of Nassick, for 1849-50.... 153 14 8

Building a dip across a nullah on the con­
necting road between camp and town of
Nassick .... .... .... .... 234 0 0

Constructing a bridge over tho Pharashem
River .... .... .... .... 4,566 3 1

Building bridges over the two nullahs, one 
between Kadoo River and Pimpulgaum, 
and another near Konkungaum, on the

6main road between Nassick and Chandore. 1,041 0
Improving the Agra line of road between tlie

10Thull Gliaut and Chandore .... .... 4,827 0
Annual repairs to bridges and drains, for

130 131840-50............................................................. 3

Carried forward, Rupees 1,66,842 6 2
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Names of Works. Amoupt. Total.

Rs. a. p. Rs. a. p.
Brought forward,. Rupees 1,66,842 6 2

Pettyrepairs.... .... .... .... 2 2 8
Ditto to the Sinnur cross-road .... 65 0 0

Annual repairs to ferry boats, for 1849-50.... 227 14 8
Pettv works to ferry boats, 1849-50............... 17 15 8
Petty charges, ditto ' .... ....
Annual repairs to mail road from Panwell to

29 1 9 • •
KhopoleOf for 1848-49.............. .... 1,734 14 0

Ditto to bridges and drains, on road from
Panwell to Khopolee, for 1848-49...........

Ditto to main road from Nagotnab to
85 8 5 ♦

Mahableshwur, for 1848-49. .. ....
Constructing Nudliol Bridge, on mail road

543 13 5

from Pan well to Khopolee •••• •••• 228 4 10
Annual repairs to mail road from Panwell to

Khopolee, 1849-59... .... ....
Ditto from Nagotnah to Mahableshwur,

6,206 4 2

1849-60........................................................ 4,251 2 8
Ditto to crossroads. Northern Conkan.. 8,195 6 0
Ditto to cross roads. Southern do.......... 1,102 5 11

Petty repairs. — .... .... .... 467 11 5
Annual repairs to main road from Sion Cause-

way to Colsette Ferry, for 1848-49.............. 1,027 8 0
Ditto to main road from Bandora to Gore-

bunder for 1848-49........ .... .... 1,686 8 0
Ditto to main road from Trombay to Sion

Causeway, for 1848-49. , .... ....
Ditto to branch road from Chemboor to

199 12 0

Mhoui boundary, for 1848-49. .. 41 8 0
Constructing a new road loading to the Hill

of Senhora DeMonte, nt Bandora.. ....
Completing the Bhandoop road, and repair-

7J75 6 0

in'g the damage done to it during the last
two seasons. .. .... .... .... 12,462 7 5

Annual repairs to roada in Salsette, for 1849-
50......................................................................

liepairing certain works on the Sunky and
9,459 15 0

Gborebunder roads .... .... .... 84 15 10
Repairing the double boat plying between

Tanna and Kulwa .. .... .... 856 0 0
Renewing the deck planking of horse boat

stationed at Gborebunder .... .... 141 4 3
Repairing the foundation of the Dysur Bridge. 34 2 11
Constructing new horse boat for the Dan-

tewra Ferry .. .... .... .... 1,335 10 6
Constructing two new boats for the use of the

Colsette Ferry................. .... .... 647 8 0
Constructing now line of road between Kussara

andKhurdee.. .... .... ....
Annual repairs to main roads from Colsette

83,790 0 2

Ferry to Thull Ghaut, for 1849-60............... 9,471 3 4

Carried forward, Rupees
2

3,13,413 13 2
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Names of Works. Amount. Total.

Rs. a. p. Rs. a. p.
Brought forward, Ku pees 3,13,413 13 2

Extra repairs to the main roads from Colsette
Ferry to Thull Ghaut, for 1849-50............... 2,238 3 6

Annual repairssto road in the Cantonment at
Bhewndy, for 1849-50 .. .... ....

Repairing teak wood railing of the Gokherwa
58 0 6

Bridge .... .... .... .... 9 4 9
Constructing a bridge over a nullah between

Bhewndy and Nizampoor .... .... 1,497 12 5
3,17,217 2 4

Tanks, Wells, and Bunds.

Building a well at Egutpoora .... .... 457 9 5
Repairing a well at J hulegaura .... .... 60 0 0
Building a water-course and small reservoir

for tlie water of a spring . — ....
Repairing bundarahs at Salpoor, Miisrool, and

31 8 0

Kursool ... o .... .... .... 1,034 3 7
Improvement and repairs to Wuddalla Tank

at Panwell.... .... .... .... 58 0 0
Clearing and effecting certain improvements

to the Tank at Colsette.. .... .... 1,814 0 6
Clearing the wells in the Lines at Tanna .... 60 5 11
Improving the tank at Khurdee .... ....
Constructing a well at Kussara, close to the

384 6 9

bridge .... .... .... .... 686 8 10
Excavating a well at Kussara .... .... ’30 8 2
Constructing a dam across the Rutonda River. 3,971 7 3
Building facing to prevent leakage to the

bund of the Kussara Tank .... .... 99 12 0
Facing on the inner side of the bund of the

Kussara Tank .... .... .... 172 4 6
Clearing out the Kussara Tank.... .... 38 0 0
Painting a portion of the bund of the Kussara

Tank .... .... .... .... 44 12 9
8,923 7 8

Buildings.

Constructing new pendalls on Bombay road,
above the Ghaut .... .... .... 1,522 2 3

Constructing cook rooms and platforms to
four staging pendalls, on the Ghaut .... 

Constructing Mamledar’s Cutcherry at Khur-
3,120 0 0

kalla ........................................................ 2,168 0 0
Constructing Moonsiff’s Court House at

Wurgaum .... .... .... .... 1,429 0 0
Constructing new travellers’ bungalow at Wur-

gaum .... .... .... .... 414 0 0
Repairs to Phoolshair Palace .... .... 1,038 10 11
Making certain additions to tho Poona tra-

vellers’ bungalow .... .... .... 180 0 0

Carried forward, 'Rupees 9,871 13 2 3,20,140 9 0
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Names of Works. Amqiuit. Total.

Brought forward, Rupees

Annual repairs to travellers’ bungalows, Koona 
Collectorate, for 1848-49. .. ....

Ditto for 1849-50................................
Ditto Aliniednuggiir, for 1848-49.............
Ditto ditto for 1849-50..............

Building a travellers’ bungalow at Patus .... 
Annual repairs to travellers’ bungalows and 

dliurmsalltis in tho Nassick Sub-Collec- 
tornte, for 1849-50........ .... ....

Pettyrepairs to ditto ditto, for 1849-50.... 
Annual repairs to military buildings at Nas­

sick, for 1849-50............. .... ....
Petty works to ditto, for 1849-50 ...................
Petty rejiairs to ditto, for 1849-60.. ....
Repairs to civil jail at Nassick .. ....
Making certain necessary repairs and im­

provements to tho criminal jail at Nassick.
Building a toll house on the Thull Ghaut.... 
Emergent repairs to Panwell Mamledar’s

Kutcherry.... .... ....
Annual repairs to travellers’ bungalows in the 

.Northern Conkan, for 1849-50. .. ....
Constructing cook rooms and platforms to 

staging pendalls below the Ghaut................
Constructing three new permanent pendalls 

at Tanna .... •■■ • ....
Annual repairs to the military buildings, for

V

JBs. a. P-
9,871 13 2

105 3 9
1,075 12 3

126 0 0
833 7 3

1,890 10 4

349 12 8
846 0 3

67 9 7
46 4 4
15 9 3

159 6 2

203 8 3
202 7 2

143 0 2

59 10 10

1,102 9 3

8,688 0 0

158 0 0

53 2 2

60 0 0

46 0 0

198 12 6

1,843 0 10

388 3 1

214 13 0

182 13 1
1,001 3 0

211 9 0

0 8 7

24,634 13 11 s

Jts. a. p.
1,26,140 9 0

1849-50........................................
work shop, store rooms, and 
cattle shed, for 1849-50 ....
civil hospitals and buildings ap­
pertaining to them, for 1849-50. 
travellers’ bungalow and build­
ings appertaining to it for 1849-50 
the Collector’s premises at Tan­
na, for 1840-50............ ....

Converting the old Commandant’s quarters in 
the Tanna Fort into a jail hospital .... 

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. ....

Ditto to the church at Tanna, for 1849- 
60...................................................

Petty repairs, for 1849-50. .... ....
Erecting a new quarter guard and defaulters’ 

room at Tanna............... .... ....
Annual repairs to the military buildings at 

Tanna, for 1850-51.......................  ....

Carried forward, Rupees

Ditto to

Ditto to

Ditto to

Ditto to

    
 



Names of Works.

12

Amount. Total.

Brought forward, Rupees

Renewing the veranda ceilings of the Col­
lector’s ofhcial residence at Tannah.............

Re-roofing tho Cu-stom-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 1849-60 

Providing new tie beam to one of the trusses 
of the Kussara bungalow .... ....

Ditto ditto ditto ....
■ Replacing bamboo battans, tiles, &c. of the 

dhurmsalla at Kussara .... ....
Emergent repairs to the Kussara dhurm­

salla. .... .... .... ...
Fixing panes of glass to the windows of the 

different travellers’ bungalows on the Thull 
Ghaut Road .. .. ■................. ....

Re-making floor, white and blue washing of 
the travellers’ bungalows at Kalhair, Pud­
gah, Shapoor, Kharde, and Ku.ssara ....

Repairing the 1st Assistant Collector’s bun­
galow at Kelwa Mahim .... ....

Constructing new gate to the compound of the 
hospital of the Native Veteran Battalion, at 
Bhewndy, 1849-50. .... .... ....

Annual repairs to quarter guard-room and 
hospital of N. V. Battalion, at Bhewndy, 
1849-50.............................................................

Repairing tho choonam ridge of tho hospital 
of the Detachment of the Native Veteran 
Battalion, at Bhewndy .. .... ....

White and yellow washing the hospital 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, Basseiii, Dan- 
tewra, Seergauin, Cheenchnee, Oahanoo, 
and Oomergaum .... .... ....

a. P-Rs.
24,634 13 11

408 2 5
289 1 0

18 7 3

504 11 7
2 8 6

86 12 4
96 0 0

22 12 0

29 1 3

15 4 8

129 12 0

1,233 7 5

47 9 1

30 9 0

1 10 3

45 2 6

35 10 11

1 8 0

14 7 0

Its. a.
3,26,140 9

27,595 13

Grand Total, Three lacs. Fifty-three thousand. Seven hun­
dred and Eighty-eight, anna One, and pies Seven..

P-
0

8

61 9 11

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 
15# Muy 1849 and the 30ih A^fril 1850.

Estimates. Amount.

Rs. a. P-
Superiniendcnt.

Esti mate of a proposed new road and causeway from the Dysur 
Bridge, on tbo Gborebunder road, to a place called Rai 
Moordee.... ... .... .... .... ....

Estimate of a proposed line of mail road from Kbalapoor 
Bridge to Mora Bunder, to connect the old Bombay road..

1,06,619 0

5,52,502 0

0

0

Captain Cowper.

Estimate for constructing cook rooms and platforms to Officers’ 
tents for four pendalls .... .... ....

for repairing Phoolshair Palace .. .... ....
for constructing stone rollers .. .... ....
for constructing cook rooms to Copergaum travellers’ 

bungalow .... .... .... ....
for widening the road from Kirkee to Dapooree .... 
for constructing armracks and shelves to four stag 

ing pendalls .... .... .... ....
for adding bath rooms and necessaries to Lonee 

travellers’ bungalow .... .... ....
ditto ditto Seroor and Soopa ....

for building a new travellei-s’ bungalow at Wurgaum. 
for repairing roof and out-houses of Wye travellers’ 

bungalow................. .... .... ... •
ditto Neera Bridge .... .... ....
ditto Jooneer Aqueduct...................................

for constructing paved drains round the court of the 
staging pendalls .. .... .... ....

for building a new chowkee in the Thulegaum Khind. 
for repairing approaches of the Dapooree Bridge.... 
for improving the Akhoordee line of road .. ....
for repairs to railing of a bridge over Indrawnee 

River at Allundee .. .... .... ....

Ditto 
Ditto 
Ditto

Ditto 
Ditto

Ditto

Ditto 
Ditto 
Ditto

Ditto 
Ditto 
Ditto

Ditto 
Ditto 
Ditto 
Ditto

Mr. Armistead.

Estimate

Ditto 
Ditto 
Ditto

Ditto

Ditto

for erecting six travellers’ bungalows between Poona 
and Indapnor (A) .. .... .• •. ....

ditto ditto (B) .... ....
ditto ditto (C) ...'. ....

for repairing injury done by floods to the Poona and
Patus Road .... .... .... .. • •

for erecting six travellers’ bungalows between Poona 
and Indapoor (D) ..

ditto ditto (E)

3,120
1,339
3,100

852
3,476

1,761

752
752

3,488

634
2,890

951

555
429

2,250
1,352

299

21,203
16,847
13,460

555

12,000
12,000

0
0
0

0
0

■ 0

0
0
0

0
0
0

0
0 
0
0

0

0
0
0

0

0
0

0 
0 
0

0
0

0

0 
0 
0

0 
0
0

0
0
0
0

0

0
0
0

0

0
0

Carried forward, Rupeesl7,63,186 0 0
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Estimates.
•

Amount.

\ Bs. a. p.
Brought forward, Rupees 7,03,186 0 0

Estimate for widening and rendering safe the approaches to the 
IVanowrce Bridge on the Sliolupoor road .... 286 0 0

Ditto for lumping down tlie sides of (he Patus and Poona 
new road, while bridges, &c. are in progress, to 
admit of the line used by carts .... .... 197 0 0

Ditto for constructing aqueducts for garden irrigation 
wherever the new lino of road between Poona and 
Indapoor is an impediment thereto .... .... 288 0 0

Ditto for clearing the present track over the Dewah Ghaut,
to render it practicable for laden bullocks .... 500 0 0

Captain Dennis.

Estimate for new works on the Nagpoor Dawk Line.................. 5,530 0 0

Lieutenant Chapman.

Estimate for making approaches and masonry standards to 
Godavery Flying Bridge .... .... .... 9,300 0 0

Ditto for constructing a new piece of road to supersede that 
at present in use near W'arewarah .... .... 9,090 0 0

Ditto for lessening tho steepness of the slopes of the portion 
of tho Agra road near Warewarah .. .... 12,541 0 0

Supplementary estimate for extra work done in the jail com­
pound at Nassick .. .... .... .... 48 14 11

Estimate for providing a wooden ceiling and glass windows to 
tho Egntpooree travellers’ bungalow .. .... 309 0 0

Ditto for widening the verandah of the travellers’ bungalow 
at Egutpooree ... .... .... .... 394 0 0

Ditto for making the roof of the travellers’ bungalow at 
Egutpooree water-tight, and providing glass win­
dows for the rooms. .... .... .... 398 0 0

Ditto for making the requisite .special repairs and improve­
ments in the civil jail at Nassick . — .... 724 0 0

Ditto for building a toll-house on the Thull Ghaut .... 3,010 0 0
Ditto for widening a dangerous steep ascent, and widening 

the road near Chandore .... ... .... 3,090 0 0
Ditto for paving the lower portion of the romps of the Kadwa

Flying Bridge .... .... .... .... 653 0 0
Ditto for building a house nt Piinpulgaum for Overseers .. 721 0 0
Ditto for improvements and alterations on the Thull Ghaut 

new road .. .... .... .... .... 8,078 0 0

Lieutenant Fuller.

Estimate for constructing cook rooms and platforms for an 
Officer’s tent at Chowke and Panwell .. .... 2,147 0 0

Ditto for stone rollers for the mail road .... .... 400 0 0
Ditto for arm racks and shelves to staging pendalls, do.. 9^3 0 0

Carried forward. Rupees 8,24,803 14 11

    
 



Estimates.
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Amount.
■—■---------------------------------------------- ------ -- -------------------- -—

Brought forward. Rupees 
Estimate for adding bath-rooms and necessaries to tho travel­

lers’ bungalow at Panwell.... ....
for constructing a well near the Chowke pcndall.... 
for repairs to Government bungalow and its out-houses 

at Oorun..................... .... .... ....

Ditto 
Ditto

Mr. Scott.

Estimate for renewing the deck planking of the horse-boat 
stationed at the Gborebunder Ferry.... 

ditto the fence surrounding the premises 
occupied by the Assistant Judge at 
Tanna.... .... ....

Ditto for roughly securing the foundations of tho bridges 
on the new Bhandoop road .. ....

Rough estimate of the work performed in building 4,041 feet 
of tho new Bhandoop road.... .... .. ■.

Estimate for building a kutcherry for the Sir Carcoon of the 
Continental Customs and Exci.se Department at 
Tanna .... .— .... .... ....

Ditto for building a branch road to the Poway Estate ....
Rough estimate of the protection mounds proposed for the 

new Bhandoop road .... .... ....
building a kutcherry for tho Sir Carcoon of the 
Continental Customs and Excise Department at 
Tanna .... .... .— —. ....
building a branch road between the Poway 
Estate and the new Bhandoop road .. ....
re-roofing the Custom-houso at Tanna................
renewing tho veranda ceiling of tho Collector’.s 
official residence at Tanna .. .... ....

Rough estimate for making a foundation of pavement for the 
new Bandora road.. .... .... ....

Estimate for removing a salt chowkee from Goglah, and re­
building it at Bodnaka...........  .... ....
building a quarter-guard for tho 1st Grenadiers, 
at Tanna.. .... .... .... ....
making kar-stono rollers for the metal roads in 
Salsette .. .... .... .... ....
certain repairs to the Chemboor Causeway .... 
fitting up the room in the Fort at Tanna with 
arm- racks and pegs............... .... ....
laying down masonry pavement of tho Dysur 
Bridge.... .... .... .... ....
building an enclosure wall to the compound of 
tho travellers’ bungalow at Tanna . — . • • • •
putting up boarded weather-frames to tho Church 
at Tanna.. .... .... .... ..■■
repairing the promises occupied by the Assistant 
J udge at Tanna.... . — .... • ■.
building paruputs to and coping the wing-walls

Ditto

Estimate for

Ditto

Ditto 
Ditto

for

for 
for

3

Ditto for

Ditto for

Ditto 
Ditto

for 
for

Ditto for

Ditto for

Ditto for

Ditto for

Ditto for

Carried forward, Biipues

Jis. a.
8,24,803 14

4C9
1,004

J> 69G

198

9G1

195

4,948

2,773
38,399

24,026

2,.505

10,177
2,4G5

047

2,301

G4C

1,902

498
195

118

422

G34

409

4,010

P-
11

10
0

0

0

0

0

15

0
0

0

0

0
0

0

0

0

0

0
0

0

0

0

0

0

7 
0

0

0

0

0

1

0
0

0

0

0
0

0

0

0

0

0 
O

0

0

0

0

0

9,26,713 8 7
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Amount.

Brought forward. Rupees 1 
of the drain built on tiie ■ new Bandora road, 
leading to the Hill of Senhora DeMonte •••■ 

Estimate of tho improvement proposed to tho Hill of Senhora 
l^eMonte at Bandora, in connection with the 
new road now built at that place...........  ....

for putting up boarded weather-frames to the Church 
at Tanna.. .... .... •..• ....

of tbe improvements proposed to the Hill of Senhora 
DeMonte at Bandora .... .... ... •

ditto ditto ....
ditto ditto ... •

building a branch, road between the Poway Estate
and the new Bhandoop road. .... ....
putting tho Pcrsick road in a thorough state 
of repair.. .... .... .... ....
building an enclosure wall to the compound of 
the travellers’ bungalow at Tanna .... ....

for re-roofing the Custom-house at Tanna.. ....
for additional accommodation required for the head 

quarters of the let Grenadiers, stationed at Tanna. 
for building Lines for tbe several parties of the Police 

employed on tbe Island of Salsette .... ... •

Lieutenant Scott,
Estimate for constructing two wells near the village of Kussara, 

with plan....................................................................
for constructing a bridge over the nullah which di­

vides tho town of Bhewndy from that of Nizam- 
poor, with plan .... .... .... ....

for making a deck with railing for the new horse-boat 
for the Colsette Ferry .... • — . • • •

for constructing a drain across the Rurtoonda River, 
with plan.. .... .... .... ... •

for constructing a chiselled stone pavement of six 
feet width round the well at Kussara.. ....

for facing on the inner side of the bund of the Kussara 
Tank .... .... .... .... ....

for making a bullock track leading from the village 
of Kussara and the tank at that place .. ....

for a now chair for the travellers’ bungalow at 
Khurdee .. .... .... .... ....

for making certain improvements to tbe Colsette 
Ferry, with three plans .... .... ....

Ditto

Ditto

Ditto 
Ditto 
Ditto

Ditto

Ditto

Ditto 
Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

for

for

for

Estimate

K«.
9,26,713

a.
8

426 0

11,558

375

1,975
1,854
6,060

7,770

3,765

422
3,286

2,661

2,404

2,092

4,216

414

4,635

365

341

215

6

1,70,497

Neto Line of Road between Kussara and Khurdee.
for improving the portion of the old road between the 

foot of the Thull Ghaut and commencement of the 
1st Division .... •••• .... ••••

for 1st Division .... •••• .••• ■•••
for 2nd Division .... • • • • • • • • • • • •

Ditto 
Ditto

0

0

V-
7

0 
O'
0

0

0

0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0 
0
0

0

0

0
0

0

0

0

0

0

0

0

0

0

0

0

14,577
43,298

1,01,054

0
0
0

0
0
0

Carried forward, Rnpces'13,10,979 8 7
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Estimates. Amount.

* Brought forward. Rupees
Estimate for making stone rollers for the use of the mail road. 

Ditto

Ditto

Ditto

Ditto 
Ditto 
Ditto

Ditto 
'Ditto

Ditto

for constructing addition to the Mamledar’s Kutcherry 
at Moorbaur, with plan ....................... ....

for additions to the Mahalkurrie’e Kutcherry at 
Kenowlee.. .... .... .... ....

for rebuilding the quarter-guard of the Native Vete­
ran Battalion, at Bhewndy .... .. ....

for repairing the ferry-boat at Oomergaum................
ditto atDahanoo......................

for providing new tie-beam to one of the trusses of 
Kussara travellers’ bungalow ............... ....

ditto ditto Pudgah ditto........  ....
for replacing bamboo battens, tiles, &c. for tbe 

Dliurmsalla at Kussara .... .... ....
for emergent repairs to the Kussara Dhurmsalla....

Ks.
1310979

600

a.
8
0

2,129

’1,047

406
559
519

379
379

91
43

0

0

0 
0
0

0
0

0
0

P-
7
0

0

0

0
0
0

0
0

0
0

Lieutenant Trevor.

Estimate for a proposed new line of road from Khurdee to 
Shabpoor ...................................................................

Ditto for annual repairs to roads and bridges, &c. for 1850- 
1851 .......................................................................

Ditto for annual repairs to travellers’ bungalows and build­
ings in the General, Military, Territorial, Judi­
cial, and Ecclosiostical Departments, for 1850-51.

0 0

001,21,342

7,032 0 0

Grand Total.... 15,88,889 8 7
(Signed) VV. D. GRAHAM, Brevet Captain, 

Superintendent of Roads and Tanks.

Statement shewing the Amount expended on Public Works bg 
the Poad and Tank Department, from the year 1841-42 
up to the present period, as recorded in the Engineers’ 
Reports published by order of Government.

Camp Nassick, 3rd April 1851.

(Signed) W. D. GRAHAM, Brevet Captain, 
.Superintendent of Roads and Tanks.

Year. No. of 
Assistants.

Amount 
Expended.

Cost of Super 
intending.

Ns. <7. p- Ns. I, p-
1841-42 8 1,76,108 0 0 79,260 0 0
1842-43 8 ■ 1,24,914 9 0 79,604 0 0
1843-44 7 1,27,814 0 0 71,944 0 0
1844-45 7 1,27,044 0 0 72,427 0 0
1845-46 8 1,96,367 0 0 52,572 0 0
1846-47 8 3,14,795 0 0 58,663 0 0
1847-48 8 3,09,179 0 0 66,061 0 0
1848-49 7 2,83,158 0 0 38,690 0 0

• 1849-50 8 3,63,788 0 0 68,054 0 0
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STATEMENT OF THE EXPENDITURE

IN THE

garrison ENGINEER’S DEPARTMENT,
r FOR

THE YEAR 1849-60.

Bombay, IsZ May 1850.

Names of Works.

Annual Repairs.

Annual repairs to tho public buildings occu­
pied by troops, &c. in tho Castle, Fort 
George, Gandson, Esplanade, Colaba, and 
at Out-posts... .... •... ••••

Petty Repairs.

Petty repairs to the public buildings occupied 
by troops, &c. in tho Castle, Fort George, 
Garrison, Esplanade, Colaba, and at Out­
posts .... .... .... ....

Certain Worla.

Sinking a well euUide the tank in Fort George. 
Supplying with water the troops quartered in 

Colaba, by laying down pipes from the 
wells in the neighbourhood oftlie Cooperage.

Despatching 3,000 teak rafters to Kurrachee 
from Negra Bunder, six miles below Na­
gotna .... .... .... ....

Draining the native Linos at Boreo Bunder .. 
Fitting witli glass windows the quarters oc­

cupied by the Adjutant of tho 22nd Re­
giment N. I., at Boree Bunder .. ....

Constructing a tank and oven for copporising 
timber .... . ■ • ■ .. • • • • • ■

Re-building charcoal cylinder furnace, Maza- 
gon powilcr works .... ■ ■ ■ ■ . • •.

E.siierinient of copperising wood for keeping 
away tlie white ants which at present in­
fest the Grand Arsenal.. • • • •

22,803 7 0

. Amount.

Rs. a. P-

13,440 11 3

9,302 12 0

210 9 10

605 16 3

3.5 13 0
026 0

k'
0

29 12 0

ICO 4 0

330 12 0

47 14 I

Us. a, p.

Total.

Carried forward, Rupees 2,020 1 2 22,803 7 9
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Total.Amount

Rs. a. p-
2,026 1 2

636 12 6

107 9 4

2’0' 0 0

109 0 0

339 4 0

8,226 0 0

371 0 0

1,166 0 0

365 0 0

450 0 0

950 0 0

315 0 0

244 0 0

290 0 0

173 0 0

8 0

182 0 0

165 ■0 0

8 6 0
630 0 0

J 0,782 1 0

Rs. a. p.
22,803 7 9

Names of Works.

Brought forward,

Repairing tho quarters of tho Assistant Sur­
geon to the European General Hospital.. 

Cleaning out the Fort ditch, and caulking the 
slnico gates .. .... __ _ ....

Repairs to the eudjan porch, mat frames, &c., 
to tho premises occupied by tho Medical 
Storekeeper at Colaba .. .... ....

Constructing tho veranda for tlie quarters of 
tho Serjeant Major of tlie Depot, at Colaba. 

Renewing the boarded floor of tho light am­
munition room in tho Grand Arsenal ....

Additions and alterations to tho Government 
Printing Press buildings, to adapt tliom to 
tho purposes of a Depot and Government 
Dispensary .. .... ____ ....

Providing a residence for the Superintendent 
of the Government Cooperage.... ....

Pulliug down and rebuilding the quarters of 
tho Staff Serjeant in Tort George ....

Constructing two batliing rooms, and making 
certain improvements to tlio ho.'.pitul privy of 
tho 2nd Battaiion Artillery, at Fort George. 

Cleaning the ditches round the Fort George 
Barracks .... .... ......................

Constructing iron net-work over the windows 
of the solitary cells, and adding a new room 
to tho quarter-guard of the barracks occu­
pied by H. M.’s 22ud Regiment, at Colaba. 

Constructing a pallisado railing with a gate, to 
prevent the people entering tho Grand Ar­
senal .... .... .... ' .........

Repairs to tho cook house nt the north-cast 
end of tho Barracks, at Colaba .. ....

Glazed windows and side weather-frames, also 
repairing plank shutters of windows for the 
2nd Battalion Artillery Hospital in Fort 
George —. .... .... ....

Repairing a part of the road leading to the
Hospitiil at Colaba . — .... ....

Constructing a, brick wall to tho out-oflieo
No. 110, at Colaba ... .... ....

Re-constructing the covered way from the 
barracks to the privies, at Colaba .... 

Widening the drains, and constructing a new 
cess-pool at tho entrance of the Castle .... 

Constructing a drain for carrying away the 
wastage water from tho Doctor’s quarters 
of tho European General Ilespital..............

Repairs to tho fire-engine shed......  ....

Carried forward, Rupees 22,803 7 0

    
 



Names of Works.
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Brought forward. Rupees 
Repairs to the roof and floor of tho stone pave­

ment of the buildings at Butchers’ Island 
Placing wire^ gratings over the windows of 

the solitary cells at the Queen’s Troops 
Depot, at Colaba .... .... • •. •

Copperising the wood of the boarded floor of 
the light ammunition room in the Grand 
Arsenal .... .... .... ....

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 itiar fooms of the quarters occupied 
by tbe Adjutant 2nd Battalion Artillery, in 
Fort George .. .... .... • • • •

Ruildings.

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 roof 
of the canteen, library, and quarter guard to 
tho new European barracks, at Hydrabad, 
in Scinde .... ....

Preparing the frame-works for doors and 
windows of tlie new temporary pendalls, at 
Kurrachee. ■ .... ■■■. ....

Constructing a cook-house for the Seijeant 
Major, Marine Battalion Native Infantry..

Constructing a new ball-casting shed in the 
Grand Arsenal .... .... ....

Amount.

Rs. a. P’
16,782 1 0

800 0 0

30 0 0

31 0 3
28 0 0

88 0 0

60 0 0

75 0 0

25 8 0

566 5 0

5 0 1

14 6 1

06 3 4

68 0 0

1,550 0 0

Total.

Rs.
22,803

17,909

a.
7

k

9

V- 
0

3

Levelling the Esplanade, supplying water to 
the dhobees, annual repairs to the Dho- 
beewada, and expenses in collecting the 
Esplanade fees, &c..........  .... ....

Amount paid to artifleers and labourers en­
gaged for or returning from Out-Stations, 
&c..................... .... .... ....

Total, Rupees sixty thousand, two hundred 
and 6fty-one,annas twelve, and pies ten

2,299

9,421

7,816

14

13

15

0

6

10

60,2.51 12 10
(Signed) J. H. G. CRAWFORD, Captain, 

Garrison Engineer, Presidency.
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Statement of the Expenditure in the Civil Architect's Depart­
ment, for the year 1849-50.

Bombay, May 1850.

Names of Works. Amount. Total.

t.

GENERAL DEPARTMENT.

Annual and Petty Repair a.

Annual repairs to the buildings in tho Gene­
ral Department, for 1849-50 .... ....

Potty repairs to tho buildings in the General 
Department .. • • • • .... ....

Certain Worha.

Certain alterations and repairs to the de­
tached buildings of tho Secretariat used by 
the Judiciul Department .... ...

Certain alterations and repairs to the Jam­
setjee Jejeobhoy Hospital.. ....

Alterations and repairs required to the Jam­
setjee Jejoebhoy Hospital ....

Putting up teak trellis partitions in tho now 
General Post Office .... .... ....

Placing lamps and affixing moveable chain on 
tho Town Custom Bunder .... ....

Making glass and Venetian windows to the 
room of the Section Writers of the Revenue 
and Financial Departments in the Secre­
tariat premises __ _ ___ ....

Putting two tablets in tho Grant Medical College 
Opening an extra door to the coach-house, 

and making one of tho stalls into a box, at 
the Government House at Malabar Point.. 

Additional works at tho Government House at
Malabar Point .... ....

Alterations to the Lunatic Asylum, by cutting 
a door-way tlirough a wall, and fixing a 
door at tho back of an out-house in which 
an European keeper lives .... ....

Putting in a itropor state of repair tho Go­
vernment House at Parell • • • • ....

Additional works in tho kitchon at tho Go­
vernment House at Parell .... —

Putting up a range of huts for tho use ofthe 
ghorrawallas at tho Government House at 
Parell .... .... .... ....

Constructing temporary sheds at Malabar 
Point, for the use of followers of his High­
ness tho Guikwar .... .... ....

Carried forward. Rupees

Ba. a. p- Ba, a. p.

6,901

2,330

700

2,359

01

145

902

530
196

24

67

14

2,100

55

2G0

158

I 0

0 2
9,231 7 2

0 0

2 0

0 0

0 0

0 ■ 0

0
5

0

11

9

0

14

0

6

0 
O

0

0

0

0

0

0

1

7,603 14 1 9,231 7 2

    
 



Names of Works.

25

Amount. Total.

1

Brought forward, Rupees 
Fixing in the Parell kitchen a smoke-jack, 

arrived from England .. .... ....
Making steps to the presses in the General 

Record room of the Secretariate.. ....
Alterations and repairs to the road to the Pow­

der-works through the village of Matarpa- 
, cady, at Mazagon .... .... ....

Opening two extra 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 the 
Right Honorable the Governor .. ....

Oneteak-plankshelfforsaddlery in the 2nd.4id- 
de-Camp’s stable, and one plank cover for 
retaining wall of a cistern in the garden bun­
galow at the Government House at Parell.

M^ing holes in the parapet walls of certain 
wells on the Island, for the introduction of 
the suclion-pipes of fire-engines .. ....

Certain iuprovements to tbe buildings of the 
Jamsetjee Jejeebhoy Hospital, and its com­
pound .... .... .... ....

Certain improvements in the compound of 
the Jamsetjee Jejeebhoy Hospital ....

Erecting a considerable portion of new railing, 
and making other improvements to the 
Government grounds at Parell..................

Rs.
7,603

202

70

500

423

165

33

15

a.
14

P-
1

Rs.
9,231

a.
7

P-2
8 0

14 0 »

0 0

5

0

11

15

0

10

0

0

6
1,900

467’ 2

25 0

0

4

0

Buildings.
Constructing quarters for the 'Assistant and 

Apprentices attached to tbe Jamsetjee Jo- 
jyobhoy Hospital —. «... ....

Constructing a permanent shed in the com­
pound of the Lunatic Asylum, at Colaba . ■

1,782 14 0

1,200 0 0

JUDICIAL DEPARTMENT.

Annual and Petty Repairs.

Annual repairs to the buildings in the Judi­
cial Department, for 1849-50... , ....

Petty repairs to the buildings in tbe Judicial 
Department .. .... ......................

1,758 9 0

1,355 12 6

11,409

2,082

3,114

6 9

14 0

5 6
Certain Worlts.

Adding throe windows to the Picket-chowkey 
on the Esplanade, and constructing a tiled 
shed at the Mazagon Police OiHce............... 111 0 0

4
Carried forward, Rupees 111 0 0 26,738 1 5

    
 



Names of Works.
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Amount. ' Total.

Brought forward. Rupees
Covering over and enclosing by means of 

teak plank the cog-wheels of tho treadmills 
in the Conpty Jail..........  .... ....

A new window, with iron bars, one iron grat­
ing door in Moonbadavee Chowkey, and 
one small back door for a privy...................

Ss.
Ill

a.
0

52

40

2

14

Suildings.

None.

TERRITORIAL DEPARTMENT.

Annual and Petty Sepairs.

Annual repairs to the buildings in the Terri­
torial Department, for 1840-50.. ....

Petty repairs to the buildings in tho Terri­
torial Department .... .... ... -

Certain Works.

Putting tho wheel-crane on the Town Cus­
tom-house Wharf in an efheiont state of 
repair .... .... .... ....

Making repairs to the wooden tenders of the 
boi.sting-place8 of the Town Custom-house 
Bunder .... ....................... ....

Suildings.

None.

ECCLESIASTICAL DEPARTMENT.

Annual and Petty Sepnirs.

Annual repairs to the buildings in the Eccle­
siastical Department, for 1840-50...............

Petty repairs to the buildings in the Eccle 
bias deal Department .. .... ... •

Certain Worlts.

Repairs to tlie Parsonage House.....................
Thirty kneeling boards for the Roman Catho­

lic Chapel at Colaba .. .... ....

Carried forward. Rupees

P-
0

0

0

2,673 0 0

1,780 2 9

703 5 0

583 12 0

240 0 0

287 11 0

Ai 14 0

63 4 0

Ss.
26,738

a.
1

204

4,453

1,287

527

106

0

J

II

1

11

2

P-
5

0

0

0

0

0

33,316 11 3

    
 



Names of Works.
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Amount. Total.

Rs. a. P-
Brought forward, Rupees

Buildings.

None.

MARINE DEPARTMENT.

Annual and Petty Repairs.

Annual repairs to the buildings in tlie Marine
Department, for 1849-50.............. ....

Petty repairs to tho buildings in the Marine
Department ... .... .... ....

2,279 9

1,754 11

0

6

Certain Worlts.

Remedying the dangerous state of the Apollo 
Pier.................................................. ■ .... 132 16 0

Rs. a.
33,316 11

p-
2

4,034 4 6

132 15 0
Buildings.

*
Constructing a building at tho Observatory 

for tlie reception of tho olectromotrical 
apparatus lately received from England ..

Constructing a look-out house at the Castle, 
and one at Mahaluxumee ; also a look-out 
Lascar’s house at Malabar Point..................

Constructing a tiled shed for the peons em­
ployed to watch the Coal Depdt near the 
Pilot Uunder, at Colaba. .... •.. ■

Constructing a cook-room for the use of the 
Gunnar at the Light House at Colaba ....

563

691

150

188

2 0

9 4

0 0

0 0

Grand Total, Rupees Thirty-nine thousand 
and seventy-six, and Annas ten.. ..

1,592 II 4

39,070 10 0
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No. I

MARINE DEPARYMENT,

Statement showing the actual Expenditure upon works carrying 
on under the Engineer to the Dochyard, for She official 
year from Isf May 1849 to Z^th April 1830.

Names of Works. Amount. Total.

New 'Wor'ks. a. P- Jts. a. p.

1. Constructing a building-yard to the South­
east ofthe Dockyard and Saluting Bat­
tery, comprising three slips for building 
ships of war of the 1st class of Her Ma­
jesty’s Navy............. .... ....

Constructing a portion of the work con­
nected with the proposed basin and 
breakwater

Basin......... Rs.
Breakwater .. 
Cofi'erdam ..

2.
621 2 4

3.

2,070 14 9
23,020 3 4
10,498 15 10

■Rendering the buildings in the Dock­
yard more secure against the risk of 
fire .... .... .... ....

Erecting a work-shed and store-room for 
the Engineer to the Dockyard ....

Erecting a shed over the small engine at 
the end of tho smithy............ ....

Constructing a porch at the entrance of 
the house of the Commander in Chief 
of tho Indian Navy............... ....

Erecting expense magazine, &c. for the 
battery on the Apollo Pier .. ....

HepaiTS to Fortifications and Buildings.

36,490 2 4

4.

6.

6.

7.

8. Annual repairs to the buildings in the
dock and building yard for 1849-60..

9. Repairs to the present stabling in the
Indian Naval Storekeeper’s premises..

10. Converting the ground door of the build­
ing lately occupied as a sail-loft into 
a store-room .... .... ....

11. Levelling the floor for the reception of
the iron tank for tho Indian Navy 
Storekeeper’s yard.. .,.. ....

Carried forward, llupees

3,876

673

267

274

2,836

1,990,

361

690

7 4

9 3

1 4

0
6

0
4

0 0

6 4

0 10

0 4

3,118 6 6

44,938 11 11

44,938 11 11

    
 



Namos-;0f Works. ‘

30,

Amount. Total. .

Brought forwawT, Bupees
. 12. Ropairiiig. the most shed, several of the; 

. ]>osts having sunk. ■
)3. Jleihovipi^^ tho railing tlrat stands he-i 

t^cnlthcSu{Mrinteodont’s Olhee and' 
Hie Kampnrt.... ....

)4. Making and Otting wooden rollovs to the 
stone tsiope on one side of the ^rid^ 
iiioBvfo'r the purpose of more readily 
hauling, up and launching the Gover- 
mpr’s bunder .boat., ,... ...

'i5-, erecting'.ttie eiidjun shed over the nety 
stcnm'ur Zoiiobiu”..

1'0. e>itoi'?eittand petty tyodts and repairs .

80 n

,^6

lo.

10
2,34s; .“O l,025..^9

.. Totol^JKttpcCti

0 h

44^38

6,932

a. p, M W

f ‘

S 5‘
51.,8»t 1 4

^Signed;). C. W. TRiE,&fENHEEllE> Captain, 
Engineer ha tUft ©oekyapa.;

■ Bombay, Bockyaifd, Engineer’s Office, lisf Jifuy
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No. 3089 of 1850.

General Department.
To

The Secretary 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 
Southeni Provinces during the official year 1849-50.

2. The total expenditure 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.

Kames of Divisions. Amount expen­
ded on each.

Amount of Su­
perintendence.

Superiiiteft 
donee per­
centage. •

POONA. Ha. a. P- Rs. a. p.

Military Department.

Repairs .... 
Annual Repairs 
Hew Works ..

13,462 4
9,298 4

19,583 3

2
4
7

Military Department. Total 42,343 12 1

Civil Department.

Repairs .... 
Annual Repairs 
New Works ..

4,514 0 »
4,907 4 0

11,679 8 8

Civil Department... 
Military Department

Total 
Total

21,000 13 2
42,343 12 1

Grand Total.. 63,344 9 3 18,570 12 9 a9i
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6

Names of Divisions.
«

Amount expen­
ded on each.

Amount of Su­
perintendence.

Superinten­
dence per­
centage.

AHMEDNUGGUB. Bs. a. p. Bs. a. p. •

Military Department.

Repairs —. .... .... 2,315 4 5
Annual repairs .... .... 4,743 12 0
New works .. .... .... 7,173 4 8

Military Department...........Total 14,232 6 1

Civil Department.

Repairs .... .... .... 3,338 12 10
Annual repairs ...................... 1,056 14 3
New works................................... 3,000 10 8

Civil Department................. Total 7,396 5 4
Military Department............ Total 14,232 5 1

Grand Total .. .... 21,628 10 5 5,736 11 2 26i

BELGAUM.
Militarv Department.

Repairs. ■ • ■ .... 2,175 14 11
Annual repairs .... .... 6,301 8 8
^S'ew works •. .... .... 8,617 2 0

Military Department...........Total 16,994 10 4

Civil Department.

Repairs .... .... .... 2,701 14 11
Annual repairs .... .... 10,735 14 10
New works .. .... .... 7,847 3 0

Civil Department................. Total 21,286 0 9
Military Department........... Total 16,994 10 4

Total.. .... 37,279 11 1
Deduct, for Extra Establishment. 1,661 2 2

Grand Total.. .... 35,728 8 11 14,371 5 2 40|
DHARWAB. *

Military Department.
Repairs .... .... .... 316 2 0
Annual repair's .... .... 36 0 6
New works .. .... .... 0 0 0

Military Department........... Total 350 11 6
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.Names of Divisions. Amount expen­
ded on each.

Amount of Su*. 
perintendence.

Superinten­
dence per- • 

centage.

Civil Department.

Repairs .... 
Annual repair's 
New works ..

Ra. a. P- Ra. a. p.

14,317
• 2,054
30,620

7
2

11

11
9
3

Civil Department.... 
Military Department.

Total 
Total

46,992 .5 11
350 11 6

Grund Total.. 47,343 1 5 12,783 0 7 27

KOLAPORE.

Military Department,

Repairs .... 
Annual repairs 
New works ..

0 0 0
2,967 7 11
1,284 8 11

Military Department Total 4,252 0 10

Civil Department.

Repairs .... 
Annual repairs 
New works ..

Civil Department.... 
Military Department

Total 
Total

Grand Total..

0 0 0
10.3 0 4

0 0 0

103 0 4
4,252 0 10

4,355 1 2 868 3 3 19?

SHOLAPORE.

Military Department.

Repairs .... 
Annual repairs 
New works ..

0
1,950

815

0 0
0 0
0 8

Military Department Total 2,765 0 8

Civil Department.

Repairs .... 
Annual repairs 
New works ..

0 0
204 10 

3,414 11

0
0

10

. Civil Department.... 
Military Department

Total 
Total

8,619 5 10
2,765 0 8

Grand Total ■.. 6,384 6 6 1,284 0 0 20?
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Names of Divisions. Amount 
ded on

expen- 
each.

Amount of Su­
perintendence.

Superinten­
dence per­
centage.

Rs. a. pf Rs. a. p.
KHANDEISH.

Military Department.

Repairs .... .... .... S60 0 2
Annual repairs .... .... 331 I 4
New works .. .... .... 785 12 9 ■
Military Department.......Total 1,476 14 3

Civil Department.

Repairs .... .... .... 5,307 11 2
Annua) repairs ■. • • •. • • 9,533 12 II
New works .. .... 43,159 0 11

Civil Department..................Total 58,000 9 0
Military. Department...........Total 1,476 14 3

Grand Total.... 59,477 7 3 31,525 0 11 53?

ASSEERQHUR.

Military Department. 4

Repairs .... • • • • • • • • 657 12 11
Annual repairs .... . • • • 94 13 0
New works .. .••• .... 17Q 0 0

Military Department........... Total 922 9 11

Civil Department.
•

None.

Military Department...........Total 922 9 II

Grand Total.................. 922 9 11

DAPOOLIE.
*■ X

Military Department.

Repairs .... .... .... 896 6 4
Annual repairs • ... «... 582 7 8
New works .. .... .... 0 0 0 *

Military Department. .Total.... 978 14 0
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Names of Divisions. Amount expen­
ded on each.

Amount of Su­
perintendence.

Superinten­
dence per­
centage.

Civil Department. * Rs. a. P- Rs. a. p.

Repairs. .... 
Annual repairs 
New works ..

73
37
0

8
2
0

1 
0 
0

Civil Departmeirt................ Total
^Military Department......... Total

no 10 I
978 14 0

Grand Total .. 1,089 8 1 168 0 0 15J

Grand Total, amount of Expeu' 
dittire ...................... .... 2,40,273 14 11

3. I beg 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, &c. 
(Signed) J. KILN ER, Captain, 

Acting Suptg. Engineer, S. P.
Superintending Engineer's Office, S. P., 

Camp, Suitara, 2lst November 1850.’

JSxtract of a Report of the Proceedings of the Department of 
the Civil Engineer in Candeish, during the Official Year 
1849-60.

Territorial Department.
New Works.— Constructing the Seerusmeenee BundarraJis. 

—This work was close on its completion at the end of the 
last official year, and was finished in the month of May 1849, 

I 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 constnicted. 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, oLa reservoir and sluice 
apparatus, to prevent smaller floating rubbish entering the 
water-course. The main bundarrah wall required to Jbe twelve 
(12) feet in height above the. river bed, which being of a 
nature likely to be torn up by the water-fall 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 risen 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 Excavated 
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 th§ 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 Seerusmeenee 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 Zeykheira Bundarrah, —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 securing a 
larger supply of water in its rear. The mouth of the water­
course adjoining the bundairrah has been protected by an 
inner screen wall, and complete sluice apparatus. The water­
course is carried for a length of about five (.6) 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 masoniy 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 toads 
cross the water course by means of road bridges, constructed 
for that purpose; and lastly, 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 Khutgkur 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, and was inspected as completed by me before the 
monsoon of 1849, and though I have had no opportunity of 
inspecting it since then, I have no doubt that the work has 
proved successful, as I have heard nothing to the contrary.

    
 



39

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 tlie bundarrah have 
proved quite efficacious in removing the long-accumulated 
deposit fiom 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 Wu mere, whose bundarraK 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 during 
the past working season, and was nearly completed at the 
close of the past official year.

Improvements to the Cunnassee Water-course.—The improve­
ments noticed in the last Annual Report as being in progress 
Were satisfactorily completed before 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. 1 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 Relieving 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 sluicb, by which any 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 thi.s 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).

liepairing 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 sOperintendence 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
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Jones to employ stone-cutters on the work,) but slightly 
injured in its coping by the monsoon of 1849> and otherwise 
in excellent order. Great progress had been made towards 
the completion of the works by the end 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.— 
This work was described in the last Annual Report. It was 
satisfactorily completed under the superintendence 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 a new Rundarrah at Wuzzur.—This new Bun­
darrah consists of a “ pukka” masonry 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 
are 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.

Roads and Bridges.

Roads and Bridges, Agra Line.

Improvement of the Agra Rond, from Chandore Ghaut to 
Scindwa Pass.—The amount of annual sanction for this work 
is Rs. 12,000 (twelve thousand). The e.xpenditure during the 
official year 1848-49 was only Rs. 10,284-8-1 (ten thousand 
two hundred and eighty-four, annas eight, and pie one), being
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less than the sanctioned 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 Malligaum.—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 df 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 Malligaum and Chichulwall 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, hot far from the Moosum Feri-y, 
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 seasons, 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-nine, 
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 tbe 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 Moosum, as noticed above.

Between Chiekulwall and Arnee Travellers Bungalows.— 
Ten and a half (10 J) miles. Descending from the travellers’ 
bungalow at Chiekulwall, the road is carried across the 
Kanolee Nullah by 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 approved of at the time of recom­
mendation, but the treble culvert was nevertheless constructed 
during the last official year out of the annual 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

    
 



44

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, at a 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 
lately beeri sanctioned, in consequence of a repetition of the 
flood injuries during the monsoon of 1849, and the w'ork will 
be duly noticed in the next Annual Report. Continuing 
along the road, several small slab drains are required between 
Chiekulwall 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, dnder 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 town,of 
Jhorgah 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 nuHahs, 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. Tbe design and estimate for the greatly-required bridge
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across the Boree River, with its rocky, 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 deviation from 
the old line, a high 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
scribed, 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 hundre/i 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, differing 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 thus described: The para­
pets of coursed rubble masonry (which are 18 inches in thick-
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ness) are surmounted by a semicylindrical coping of cut stone, 
and terminate at either extremity over the abutments in cylin-; 
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 plasterer 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 (26J) miles. The only work of improvement carried on 
in this portion of the line has been the excavation of double 

^drains, at a 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 previous 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 increasing
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demands for improved postal aVi'angements and despatch, 
but the small amount df^ annual sanction will • never be 
found 8U Hi cient 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 
the* 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.
♦ 

‘ 48. Converting into a Fair-weather Roa,d the Line, forty- 
three (43) miles in length, through 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 request, 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 that 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 
Nusseerahad.—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, ata 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 been 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 General 
Superintendence of each Officer under the Superintending En­
gineer, Northern Provinces, from IsZ May 1849 io "iQth April 
1860.

Expense of 
Establishment 
per annum.

Expenditure. Hate per 
Cent.

Ra. a. P. Ra. a. P-
9,659 7 14,832 3 3 65J

11,5.50 ■0 10 36,163 6 .4 31K

5,724 2 7 32,400 12 3 17?

90 0 0 1,691 15 9

158 0 0 1,743 8 1

26,987 11 0 86,831 13 8 31-r4v

Names of OfBcers.

Lieutenant M. Kennedy, Executive En­
gineer, Surat Division ...................

Lieutenant W. R. Dickinson, Executive 
Engineer, Ahmedabad Division ..

Lieutenant G. G. Brown, Acting Ex­
ecutive Engineer, Deesa Division ..

Captain Taylor, Lieut. Becher, Captains 
Morse and Cristall, Majors of Brigade, 
in Charge Public Works, Rajkote ..

Lieutenants J. G. Moyle and G. Skipton, 
Line Adjutants, in Charge Public 
Works, Bhooj....................................

Total..

2. During the ofiBcial 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 have been 
the local general improvements.

4. Rs. 6,448-6-8 have been expended on 
ment of the A,boo Road, for the sick Europeans 
tain.

expended on

the improve- 
on the moun-

I have the honor to be, &c., 
(Signed) W. B. GOODFELLOW, Major, 

Superintending Engineer, N. P.

Superintending Engineer's Office, N. P., 
Stir at, 5th May 1851.
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Statement of Expenditure on Public Works in the Sattara 
Territory, from the XT th January 1850 to the 2Xith 
April 1850.

Description of Works.
Amount expend­
ed from January 
to April 1850.

Total.

Generai. Department.
Bridges.

Bridges and drains, ten large and thirty-five 
small nullahs, on the line of road from 
Neera Bridge to Sattara .... ....

Ditto on tbe line of road from Sattara to 
Mahableshwar .... .... ....

Bridge over the Yenna .. .... ....
Bridge overtho Wusna.................. ....

Rs..

421

663
200

a. P- Ss. a. P-

5 4

BuUdingi, Repairs.

To the old Native buildings at Beejapoor 

Buildings, New.

Travellers’ bungalow at Punderpoor 
Ditto at Wangee ....'

Buildings, Repairs Annual, 1849-50.

Travellers’ bungalow, Sattara, 1849-50 . 
Commissioner’s ditto ditto

Roads, 'Repairs Annual, 1849-50.

From Neera Bridge to Mahableshwar ....
In the town of Sattara.... .... ■•••
Watering and preserving trees on the high, 

ways .;..................................................

Roads, New.

Between Kurar and Punderpoor.

Sliamgaom Khind .... .... . ..
Kulleedoon Khind .... ....
Seodasheoghur Khind..............................

Between Sattara and Beejapoor.

Pulsee Ghaut .... ....
Nandree Ghaut .... ....
Nagwy Ghaut ..................................

8

7
Carried forward. Rupees

15
5
0

11
9
0

4,080 II 0

489 0 0

300 0 0
47 0 7

92 2 6
336 0 0

3,457
1,851

1,005

489

347

428

0 0

0

2

7

0

7
6

7
6

13 5
6,314 11 6

127 4 9

Ill 1 0

238 5 9 11,659 9 7
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Amount expend­
ed from January 
to April 1850.

Total.

Brought forward, Rupees

Defween Sattara and Punderpoor.

Tiiputtee Khind .......................................
Wiirdunghur Khind .. .... ....
River Krishna, east bank Maholee .... 
Sattara to Girreh Khind...............................
Pelien Khind...............................................
Prutanb Gunj Road, in the Town of Sattara 
Clearing a road over the Kailghur Ghaut.. 
Extension of the same from Veir Muir to 

Bawurwurree .... .... ....
Pussernee Khind . — .... ....
Korel Khind .. .... .... ....
Constructing a tunnel at Bazaar Peida ....

Bs. a. P-
238 5 Q

13,697 14 0

1,850 6 11
3,222 15 0
1,913 2 5
1,386 9 8

2,301 3 6
191 8 0
95 12 0

2,549 15 7

Ns.
11,659

a.
0

P-
1

Tekritoriaii Department.

Bunds.

Wakeshwur Bund, across the Yerla River .. 1,173 0 1

27,447 12 10

Tanks.

Godolee Tank .. 
Gowleo Tank.... 
Memadapoor J'ank

.124
191
832

13
12
0

1 
1
0

Judicial Department.

New Jail at Mahableshwar 777 0 0

2,321 9 3

Military Department.

Military buildings occupied by troops and 
departments at Sattara .... 77 12 1

* Total, Rupees forty-two thousand two hundred and eighty- 
three, annas eleven, and pies nine .... , ....' .. . ■

777

77

.0

12

0

1

42,283 11 9

Abstract of tbe Expenditure from January to April 1850.

Works connected with
Districts .... 

Buildings.. 
Works of irrigation

the communications of the Sattara

• •
Rs.
a
»

37,843
2,118
2,321

3
15
9

4
2
3

Grand Total as above Rupees 42,283 11 9
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List of the Puhlic Worlts in hand,in the Sattara District at 
the date of this Report.

Names of Works. Amounts 
sanctioned.

GENERAL DEPARTMENT.
Bs. a. p.

Boats, Ferry.

Three small boats to be placed at Hulwunk Tamband Meera..

Boat, Ferry, repairs annual.

( Each Boat
( 625 0 0

A double boat on the Krishna, and one on the Yenna ( Emergent 
( Order.

Dridyes.

Bridges and drains on the line between Neera Bridge and
Sattara .... .... .... .... ......................

Ditto Sattara and Mahableshwar .. ......................
Bridge over the Yenna.. .... .... ......................
Bridge over the Wnsna .... .... ......................

General Sanc­
tion.

i General Sanc- 
tion.

3,000 0 
15,000 0 
•4,000 0 
t4,000 0

0 
0 
0 
0

Bridges and drains between Linibkbind and Panchwur 
Bridge over the Quoina, near Kurar ,......................

8,000
125,000

BiiUdings, Neio.

Dhurmsaia at Poossoosaolee 
Travellers' bungalow at ditto 

Ditto 
Ditto 
Ditto

ditto ' 
ditto 
ditto

Kurar • • 
Punderpoor 
IVunge ..

400
600 

],600 
1,600

600

0 
0 
0 
0 
0

0 
0 
0 
0 
0

0
0

0
0

Buildings, repaii-s.

Old native building at Beejapoor ....

Buildings, repairs annual.

Travellers' bungalow at Sattara .. ....
Commissioner’s bungalow at Sattara ....

0
*

05,200

317
511

0
0

0
0

* Subscribed by Inamdars.
t Sanctioned by Government.
I Subscribed by tlie Punt, Prittiniddy, reference made to the Supreme 

Government.

    
 



Names of Works. . Amounts 
sanctioned.

Native buildings in the town of Sattara ....

Improvements.

In the town of Sattara, 1850-51 .............................
Ditto ditto .. ....
Ditto ditto • • ....

Improving supply of water in the town of Sattara

Rs. a. p. 
i Emergent 
( Order.

6,000
420
760 

• 25,000

0 .0 
0
0
0

Roads, repairs annual.

In the Sattara districts; 'wittering and preserving trees on the 
side of roads .... .... .... .... ....

Planting trees .... .... .... .... ....
25,218

1,000
-Q
0

Hoads, New.

Between Kurar and Punderpoor.

The Shamgaom Khind.. .... ......
The Kulludoon Khind .. .... ....
The Sodasheogliur Khind .'... • • • •

Between Sattara and Bofjapoor.

• The Pulsee Ghaut 
The Nandree Ghaut 
The Nawguz Ghaut

Bettoeen Sattara and Punderpoor

The Tirputtie Khind '.. .... ....
The Wurchinghur Khind .... ....
Maltoolee River bank .. .... ....
From Sattara to Punb Khind.t
Peliew Khind . .... .... ....
Prutunb Gunj Road, In the town of Sattara.* 
Road cleared over tlie Kailghiir Ghaut 
Extension of road to Malcolm Peth

Pussernee Khind .... .... ....
Churrygaora Khind .. .... ....

Ambaolee Ghaut, cutting a trial-path down it 
Ambaoloe Ghaut .. .. .... ....

w 
K 
o o o 
cT

17,000

7,000

20,000
4,000
2,000 

1)35,860

0
0
0

11

0 
0 
0
9

0 
0 
0

0
0

I

*

J

0 0

r

0 0

• Fees, See. paid into tho Treasury by the Architect to His Highness the lute 
Rajah of Sattara.

t Executed by prisoners’ with the aid of a few labourers.
t Ditto ditto ditto.
II Balance of saving paid into the Treasury by the troop pagali.

    
 



63

Names of Works. ' ' Amounts 
sanctioned.

Range between the Oormoorree andLQuoina Rivers, cutting 
trial-path .. .... ...................... .....................

Bs. a. p.

2,000 0 0

Koombharlce Ghaut, clearing all obstacles, sanctioned.

Wurrundur Ghaut .... .... ........ .... s *8750 0 0
I t8750 0 0

Jtoad from Sattara to Kolopoor, extension of the road 
sawtioned.

17,500 0 0

Koral Khind.................................................................................. 5,000 0 0

TERRITORIAL DEPARTMENT.

Bunds. Bs. a, p.

Bund across tho Yerla River .... .... .... ....
Pulsee Bund.. .... .... .... .... ....

9,500 0 0
6,000 0 0

Tanhs.

Godolee Tank.................. .... .... .... ....
GowleeTank.. ....................... .... .... ....
Munadapoor Tank .... .... .... .... ....

Commission- 
$ er’s Letters. 

8,000 0 0

JUDICIAL department.
«

- , Bs. a. p.
New Jail at Malcolm Peth .... ..... .... .... 6.148 0 0

MILITARY DEPARTMENT.

Rs. a. p.
Repairs to the buildings at Sattara, occupied by troops and 

departments .... .... .... .................. ... 1,212 0 0

• By the Punt Suechew. t By Government. ,

(Signed) P. L. HART, Captain, 
Civil Engineer.
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ACCOUNT OF THE EXPENDITURE

IN THE

GARRISON ENGINEER AND CIVIL ARCHITECT’S 
DEPARTMENT,

For the Year 1850-51.

Bombay, Isi May 1851.

■r
Names of Works. Amount. Total.

Annual Repairs,
a. P- Rs. a. p.

To the public buildings occupied by troops, 
&c., in the Castle, Fort George, Garrison, 
on the Esplanade, in Colaba, and at Out­
posts .... •••• • • • • • • • • 18,038 10 0

Petty Repairs:

To tho public buildings occupied by troops, 
&c., in the Castle, Fort George, Garrison, 
on the Esplanade, in Colaba, and at Out­
posts ...................................................... 10,555 5 4

Certain WorTts.
28,693 15 4

Additions and alterations to the Government 
Printing-press Buildings, to adapt them to 
tho purposes of a Depot and Government 
Dispensary .. .... .... ....

Pulling down and rebuilding the quarters of 
the Staff Serjeants in Fort George .... 

Constructing a depository for patterns of cast­
ings in the Gun Carriage Department ....

Preparing specimens of wood, pickled by the 
sulphate of copper, to be sent to various 
oliicers for trial ...................... ... ■

3,363

490

105

12

4 0

0

0

8

0

0

0

Carried forward. Rupees 3,97 0 12 0 28,693 15 4
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Total.Amount.

Rs a» P-
3,970 12 0

62 8 0

148 0 0

180 0 0

29 0 6

3,360 0 0

113 0 0

422 0 0

619 0 0

7 13 8

483 0 0

438 0 0

364 0 0

33 16 7

198 0 0

90 8 0

105 0 0

287 9 2

1,106 0 0

12,010 2 6 28,593 15 4

Rs. a. p.
28,693 16 4

Names of Works.

Brought forward. Rupees 
Substituting five glass windows for Venetians 

in the bungalow No. 104, at Colaba .... 
Renewing the sluice gate of the ditch on tbe 

south side of the new Mandavee Lunette... 
Covering with cudjans tbe sheds on the ramps 

of the two wells on the Esplanade, where 
the bullocks draw water for the troops, &c. 
at Colaba.......................................................

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, &c. in rear of the bar­
racks at Fort George .. .... ....

Constructingadefaulters’-room in tbe verandah 
of the quarter guard of the 28th Itegiment 
Native- Infantry .... .... ....

Additions and alterations to the Staff Ser­
jeants’ Quarters in Fort George ■.

Making partitions in the barracks at Fort 
George .... .... .... ....

Experiment of watering with solution of 
sulphate of copper the floors in the Grand 
Arsenal, at present infested with white ants. 

Constructing a small reservoir at the Depot 
of Queen’s Troops at Colaba.......................

Additions and alterations to the Medical 
Stores in the Fort . •. ■ .... ....

Constructing a new drain in the Marine Bat­
talion Native Infantry Lines .... ....

Erecting a cudjan shed over tho well in the 
compound 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 tbe Grand Arsenal .... .. ■ ■

Extending the chebootras in front of the door­
ways of tho bungalows No. 45 and 47, at 
Colaba • • •. .... .... ....

Additions to tho now Medical Stores, in con­
sequence of a portion of tbe building being 
required by the Board of Conservancy for 
widening Apollo Street .... ....

Fixing four unserviceable guns, as pivots to 
66-pounder traversing carriages, for the 
new bunder at Colaba .. .... ....

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

Carried forward, Rupees
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Total,1 Amount.

Rs. a. P-
s 12,010
1

2 5

63 0 0

788 0 0
900 0 0

50 0 0

18
p

0 0

218 12 9
190 0 0

489 0 0

115
i

3 6

110 0 0

t •
73 0 0

485 0 0

979 0 0

3,259 0 0

936 0 0

6,903 11 3

... •

e

15,510

12,077 11

11,726 4

4,945 4

Rs.
28,593

Names of Works.

Brought forward,. Rupees 
Constructing stone steps, in lieu of tbe wooden 

steps, to the quarters of the Adjutant ofthe 
2nd Battalion Artillery. ......................

Constructing wooden groins to protect Maliira
Fort.................. ......................................

Improvements in the Commissariat Stores.. 
Substituting six glass windows for Venetians 

to the quarters No. 102, at Colaba ..». 
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.. 

Supplying kuskus, required for tatties foi 
the European barracks, &c. at Hydrabad, 
in Scinde .... .. ......................

Repairs to the building at Butchers^ Island.. 
Repairs to the quarters No. 1 on the Espla­

nade................. .... ......................
Levelling the ground in front of the men’s 

barracks in Fort George .... ••..
Repairs to the European General Hospital, 

and to tho Assistant Surgeon’s Quarters.. 
Repairing the frame-work of tbe Bombay 

cast cylinder mill of the Powder Works, al 
Mazagon .... ......................................

Cleaning out the Fort Ditch .... ....

a.
15

P-
4

RuUdings.

A Ahv ball-casting shed in the Grand Arsenal.
A new drawing-room to the Chief Engineer’s

Office................ .... .... ....
New quarters for the Serjeant Major of the

Marine Battalion .... .... .. ■.
Repairing 300 doors and 00 windows complete, 

requir^ for the barracks at Kurrachee.. - •

2 8

3
Miscellaneous.

Levelling the Esplanade ; supplying water to 
the dhobees; annual repairs to the Ohobee- 
wada, &c.; sinking a new well, or circular 
shaft; covering the rubbish with sand near 
tbe Colaba Causeway; repairing, filling in, 
and strengthening the sea face of the Es­
planade; cleaning out and deepening tbe 
wells, and expenses in collecting tbe fees, &c. 

Paid to artificers and labourers engaged for, 
or returning from. Out-stations, &c.............

5

5

Total, Rupees Seventy-two thousand Eight hun- J 
dred and Fifty-three, Annas Six, and Pie One... ) 72,853 6 I
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CIVIL

ACCOUNT OF THE EXPENDITURE

IN THE

GARRISON ENGINEER AND CIVIL ARCHITECT’S 
DEPARTMENT,

For the Year 1850-51.

Bombay, Isi May 1851.

Names of Works. Amount. Total.

GENERAL DEPARTMENT.

Annual and Petty liepairs.

Annual repairs to the buildings in the Gene­
ral Department, for 1850-51 .....................

Petty repairs to the buildings in the General 
Department .. ......................................

Certain Worlts.

Alterations and repairs to the road to the 
Powder Works through the village of Mat- 
tarpacady, at Mazagon.................. ....

Constructing two additional fireplaces in the 
Parsee cook-room, and patting up a cop­
per boiler in the Mahratta cook-room of 
the Jamse^ee Jejeebhoy Hospital................

Putting up lamps and a moveable chain on the 
Town Custom House Bander......................

Constructing a wooden railing across tbe cen­
tre of the receiving-hall of tho Jamsetjee 
Jejeebhoy Hospital .... .... ....

Opening two doors, and removing a portion 
of the wall, in the Revenue Secretary’s Of­
fice.. .... . — .... ....

Alterations and additions to the Government 
House nt Parell .... • — • • • •

Carried forward, Rupees

JRs. a. P- Rs. a. p.

4,296

4,931

1,048

255

5,853

56

76

010

13

14

0

0

0

0

4

11

2

5

»

0

0

0

0

11

7,898 15 11

9,228 11 7

9,228 11 7

    
 



Names of Works.

8

Amount. Total.

Rs. a. P- 'Rs. a. P-
Brought forward, Rupees 7,898 15 11 9,288 11 7

Placing cudjans in front of the doors and win­
dows of the new quai'ters for the apprentices 
and hospital assistants of the Jamsetjee 
Jejeebhoy Hospital ... .... ....

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

Placing tbe 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 tbe Government House and buildings 
at Parell in a proper state of repair..

Additional teakwood shelves in tho 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.... .... .... ....

Alterations necessary to the wing of the Se­
cretariat occupied by the General Depart­
ment, both for improved ventilation and 
convenience.... .... '•.• ....

Constructing reservoirs on tbe Esplanade ... 
Putting up a wooden bathing place complete, 

with leaden sheet and pipe, in the Govern­
ment House at Parell.... .... ....

Making an opening through the roof of the 
cook-room at tbe Parell Flag-staff, for the 
smoke to pass out .... .... ....

Certain alterations and repairs to tho Jamset- 
jee Jejeebhoy Dhurumslialla .... ....

Re-opening five wells, and sinking seven tem­
porary shafts, on the Esplanade, and sur^ 
rounding them by rafter fences .. ....

Deepening the Phansee Tank on the Espla­
nade................. .... ...• ....

Placing wire screens over tho windows facing 
the street of the general record-room at­
tached to the Secretariat premises. ....

Cleaning,' colouring, and painting the Town 
Hall, and making other necessary repairs. .

45 0 0

152

774

1,082

2,719

1,322

5,205

656
2,045

116

13

487

695

2,000

122

573

0 0

0 0

5

0

8

0

0
5

5

10

0

0

0

0

10

10

0

0

0

0
0

2

0

0

0

0

0

8

25,907 12 7

Carried forward, Rupees 35,136 8 2

    
 



Names of Works.

9

I Amount. Total.

Brought forward,. Rupees

Buildings.

. A bungalow at Colaba for the Medical Officer 
in Charge of tho 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..

JUDICIAL DEPARTMENT.

Annual and Petty Repairs.

Annual repairs to the buildings in the Judicial 
Department, for 1850-51...............................

Putty repairs to the buildings in tbe Judicial 
Doiwtmont... ...................... ....

Certain Worlts.

Substituting plank flooring for the stone 
pavement in the coils in the upper storey of 
tho southern building in the County Jail, 
and in the ward end verandah occupied by 
tbe prisoners of the Court of Requests

A cudjan shed near the Police Chowkey at 
Mattoonga, for the use of the police horses.

Four cudjan necessaries, with six seats, in the 
yards of tho House of Correction, for the 
use of the European prisoners.... ....

A tiled roof over the outer part of the four 
condemned cells in the County Jail..

Replacing six panes of glass in the windows of 
tho Cattle Pound on the Esplanade, and 
iron barring the windows in the Serjeant’s 
Quarters, also one in tbe Chowkey.. ..

Certain alterations to the Picket Chowkey on 
' the Esplanade.................. .... ....
Two new moveable docks on each side of the 

present one in the Court House.. ....
Closing five covered drains, and substituting 

for them small tanks of masonry, with 
wooden covers, at the County Jail..

Buildings.

None.

2
Carried forward, Rupees

Rs. a. p.

4,838 0 8

7,654 0 0

1,601 9 0

1,896 15 7

1,460

51

49

350

24

808

43

63

0 0

0 0

13

0

3

4

4

6

0

0

9

0

4

0

Rs.
85,136

f

12,493

3,398

a.
8 2

0

8

2,749 14

8

7

1

53,776 15 6

    
 



Names of Works.

10

Amount. Total.

Brought forward, Rupees

TERRITORIAL DEPARTMENT.

Annual and Petty Repairs.

Annual repairs to the buildings in tho Terri­
torial Department, for 1850-51.. ....

Petty repairs to the buildings in tho Territo­
rial Department............. .... ....

Certain Worlts.

Removing and re-erecting the Custom Chow­
key at Sonapoor, and the Custom Chowkey 
at Colaba .... .... .. ....

Constructing an additional sluice within the 
reservoir of the Soolaman Shah Salt Works.

Buildings. 
None.

ECCLESIASTICAL DEPARTMENT.

Annual and Petty Repairs.
Annual repairs to the .buildings iu the Eccle­

siastical Department, for 1850-51................
Petty repairs to the buildings in the Ecclesi­

astical Department .... .... — •

Certain Works.

Renewing the gate of the Scotch Burial
Ground .... .... .......... ....

Buddings.

A new shed for the protection of funeral par­
ties at the Protestant Burial Ground at 
Back Bay.................................................. ...

MARINE DEPARTMENT.

Annual and Petty Repairs.

Annual repairs to the buildings in the Marine 
Department, for 1850-51 ■. .. ....

Potty repairs to the buildings in tho Marine 
Department..................................... ....

Carried forward. Rupee:

Rs. a. p.

1,249 5 11

2,461 12 0

267 7 0

224 0 0

206 0 0

708 3 0

56 14 0

305 0 0

1,403 7 0

1,561 2 0

Rs.
53,776

:3,71l

491

974

56

305

2,964

a.
15

I

7

3

14

0

9

P-
6

11

0

9

0

0 •

0

62,280 3 2
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Names of Wovks. 1 Amount. Total.

Bs. a. :p. Bs. a. Pi
Bvoug^it foiftvnWl. jRupoes *62’,280 3 2

€e)itein IToj;//*. 0

A eudjan sited io£i«ircd for ■tltc flicnnometoi's
at tito 6o1aba>@bsorVatory ...................... )‘S8 p 0

1'38 t> 0
SitiMiuffi,

None.

6raiid Total, Rupees Sixty^^two 'tiiousaad Pous liuuii
died and^itiipty'Hii^it) Almas Vbeee, andPies'^o. 5
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No. 3344 of 135'1.

To

The Secretary to the Military Board,

Bombay.
Sir,

I have the honor to forward a Statement of the Expen­
diture of the PuTilic 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 tbe 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.

Names of Divisions. Amonntexpend- 
ed on each.

Amount of Su­
perintendence.

Superinten­
dence per- 
. centage.

POONA. Rs. a. p. Rs. a. p.

Military Department.

Repairs ...................................... 11,814 1 3
Annual Repairs ...................... 10,885 7 8
New Works.................................. 33,290 9 4

Militaiy Department.. • .Total 55,990 2 3

Civil Department.

Repairs .... .... .... 3,170 6 0
Annual Repairs .... • • • • 6,032 12 0
New Works.................................. 2,324 6 6

11,527 8 6
Military Department ... .Total 55,990 2 3

Grand Total 67,517 10 9 20,030 1 9 29#
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Names of Divisions. Amount expend­
ed on each.

Amount of Su­
perintendence.

Superinten­
dence per­

centage.

AHMEDNUGGUB.
♦

Rs. a. p: Rs, a. p.

Military Department.

Repairs .... .... .... 2,983 6 n
Annual Repairs .... .... 3,605 8 9
New Works .. ....................... , 6,605 2 0

Military Department....Total 12,194 1 8

Civil Department, •

Repairs ....................................... 1,412 10 4
Annual Repairs .... .... 629 10 11
New Works .. .... .... 6,925 7 10

Civil Department ........... Total 7,067 13 1
Military Department.... Total 12,194 1 8

Grand Total 20,161 14 9 6,383 15 0 265^

BELGADM.

Military Department.
Repairs ....................................... 3,149 2 4
Annual Repairs ...................... 4,767 3 3
New Works.. ....•■ .... 2,435 13 1

Military Department... .Total 10,342 2 8

Civil Department.

Repairs ...................................... 2,513 10 7
Annual Repairs ....................... 20,979 7 10
New Works.................................. 22,822 3 9

Civil Department ...........Total 46,315 6 2
Military Department... .Total 10,342 2 8

Total 66,667 8 10
Deduct for Extra Establishment. 2,488 13 6

Grand Total 64,168 11 6 12,948 11 11 23|

DHARWAR.

Military Department.
Repairs .... .... •«• • 308 10 6
Annual Repairs .... • • • • 65 12 1
New Works.. .... .... 619 1 6

Military Department....Total 893 8 0
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Names of Divisions. Amountexpond- 
cd on each.

Amount of Su- 
pcriutcndcnco.

Superinten­
dence per­
centage.

Civil Department. Ss. a. p. Rs. a. p.

Repairs ...................................... 16,507 9 2
Annual Repairs ...................... 4,058 7 11
New Works................................. 17,624 5 3

Civil Department ...........Total 38,190 6 4
Military Department.. ..Total 893 8 0

Grand Total 39,083 14 4 13,024 4 8 33j

KHOLAPOOR.

Military Department.

Rcpaii-s ...................................... 0 0 0
Annual Repairs ...................... 1,930 3 2
New Works.. .... .... 5,499 11 4

Military Department... .Total 7,429 14 6

Civil Department.

Repairs...................................... 0 0 0
Annual Repairs —. .... 120 I 11
Now Works.................................. 0 0 0

Civil Department ...........Total 120 1 11
Military Deportment....Total 7,429 14 6

Grand Total 7,550 0 5 1,380 4 9 18J

SHOLAPOOR.

Military Department.

Repairs .... .... .... 0 0 0
Annual Repairs .... .... 1,901 0 0
Now Works.. ...................... 3,080 8 3

Military Department... .Total 4,981 8 3

Civil Department.

Repairs .... ...................... 0 0 0
Annual Hopairs • • • • • >.. 1,618 0 0
New Works.................................. 6,400 12 0

Civil Department ........... Total 8,018 12 0
Military Department ....Total 4,981 8 3

Grand Total 13,000 4 3 2,494 0 0 Wt’s
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Names of Divisions. Amount expend­
ed on each.

Amount of Su­
perintendence.

Superinten­
dence por- 
cootage.

Rg. a. p. Rs. 0. p.
KHANDEISH.

MibiTArv Department.

Repairs .... .... .... 391 5 6
Annual Repairs .... .... 628 0 6
New W orks .. .... .... 795 9 8

Military Department.... Total 1,714 15 8

Civil Department.

Repairs .... .... .... 5,710 0 10
Annual Repairs .... .... 16,502 4 9
New Works .. .... .... 42,326 6 11

Civil Department ........... Total 64,539 6 6
Military Department... .Total 1,714 15 8

Grand Total 66,254 6 2 32,629 0 3 49J

SATTARA.

Military Department.

Repairs ....................................... 0 0 0
Annual Repairs ....' .... 1,20.5 12 1
New Works .. .... .... 1,912 0 0

Military Department....Total 8,117 12 1

Civil Department.

Repairs ....................................... 2,469 0 0
Annual Repairs ....................... 29,066 4 6
New Works.................... .... 1,92,517 11 11
Miscellaneous................................ 1,261 12 11

Civil Department.............Total 2,25,314 13 4
Militaiy Department ... .Total 3,117 12 1

Grand Total 2,28,432 9 6 25,584 15 6 11

ASSEERGHUR.

* Military Department.

llcpaivs .... .«•« 196 7 5
Annual Repairs .... • • • • 460 0 0
New Works.. .... .... 120 15 11

Military Department....Total 777 7 4
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Civil Department.

None.
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Amountexpend'- 
ed on each.

Amount of Su­
perintendence.

Snperinten- 
deoce per- 

centage.

Military Department....Total 777 7 4

Grand Total 777 7 4

DAPOOLEE.

Military Department.

Repairs .... 
Annual Repairs 
Now Works..

Military Department... .Total

Civil Department.

Repairs .... 
Annual Repairs

Civil Department Total

Ss. a. p.

601 2 4
911 0 0

0 0 0

1,512 2 4

35 6 0
19 0 0

-----  ........... .................. 54 6 0
Military Department.. ..Total 1,512 2 4 

Grand Total 1.566 8 4 285 5 2 18tV

Grand Total Amount of 
expenditure -.

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 
2,28,432-9-5 (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 are 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 Board’s 
information, as there are portions of it to which be specially 
requests their attention.

6. One of Captain Hart’s undertakings, the Bazar Peera 
Tunnel, 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 tlie 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 Engineer, S. P. 
Superintendiny Engineer's Office, S. P.,

Poona, ‘H)th September 1851.
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No. 631 of 1851.

General Department.

The Civil Engineer, Sattara Districts,
o

The Superintending. Engineer,
Southern Provinces, Poona.

Sattara, Civil Engineer's Office, I st May 1851.

Sib,

I have the honor to submit the following Report of the 
Proceedings of the Civil Engineer’s Department, in the Sat­
tara Districts, for the official year 1850-51, with a Statement 
annexed of the Expenditure during that period, and ofthe 
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 
ing heads :—

* Roads..................
t Bridges................
J Civil Buildings...

Military Buildings 
Bunds and Tanks. 
Miscellaneous......

Rs. 1,33,196 
53,020 

. 26,833
3,117 

11,002 
1,261

7
15
8

12
1

12

Rs. 338 0 0

4,000 0 0

10,794 4 4

follow-

2
2

11
1
2

II

Totai....Rs. 2,28,432 9 5

• This includes Rupees 338 of ths Suchow Punt’s Ru­
pees 8,750 (see para. 35).

t Tills includes Rupees 4,000 subscribed by the Enant- 
dars of the VVaeo Valley,

t In this is included the sum of Rupees 10,794-4-4 
expended on the Tunnel through the Jukutwarroe Hill, at 
.Sattara, the whole amount being subscribed by tlie fol­
lowers and dependents of His Highness the late Raja, iii 
coininemoration of him.
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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 
superintendence, 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. I will now proceed to notice in detail the works in the 

List annexed.

GENERAL DEPARTMENT.^
BRIDGES.

1st—Bridges and Brains 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:—

• 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 sum is between ten and eleven lacs.

t Tho headings and numbers of the work refer to the list annexed.

Total number taken 
in hand ..............

Number completec 
in 1850-51..........

Drains. Bridgbs.
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1

1
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3
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1

1

.1

1

s 1

1

1

1

1

1

1

1

1

1

s 1

1

Remaining to'l
complpteon the > 
1st May 1851.)
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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 Brains between Sattara and the Neera 
Bridget

7. The number taken in hand and completed during the 
year has been as follows:—

Total number taken in hand ..................
Number completed in 1850-51 ..............

Drains. Bridges.

>» . F fi fi rt = c.© (0

— to

© (0
3 ®
w «

O t&

01 co

$ « ? c S c. fe a i- » 1 C C. ® w «5 «
®

It-f ©1

»*- a o rt

O

5
4

17
16

1 2
2

1 1

Iteinaining to complete on tho 1st May )
1851 ................................................... S 1 1 1 •• 1 I

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 theSalpee Ghaut, 
about 12 miles.

3rd.—Bridge 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 16^ 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.

4tA.—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.

bth.—Bridges and Drainsbetween Nimb KhindandPanchwar.

10. The following Table shows the number of bridges and 
drains taken in hand:—

Total number taken in band.... 
Number completed in 1850-51..

Drains. Bridges.

>» • cc c fe C8 C cuV la
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5 1 1 2 1 1 2 1 1

Remaining to complete on 1st >
May 1851 ..............................$ 5 1 I 2 1 1 2 1 1

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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Gz/z.— Two Drains on the Sattara aAd'Kholapoor Road.

11. The Table below shows tic quantity taken in hand 
and completed :—

Drains.

Tobil number taken in hand ..................
Number completed in 1830-51 ..............

Remaining to complete on 1st May 1851

? §
2 &(S w

1

1

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 tbe Koloree Khind, at Shendrey, 
where the jiiece 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 and drains in 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 (ihaut 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 Avers 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.

1th.— Bridge across the Quoina River near Kurar.•
12. As above observed, 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.

8t/j.—Bridge across the Kodally River.
13. The construction 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).

Qth.— Travellers ^Bungalow at Punderpoor.
\Qth.—Ditto
1 \th.—Ditto
\2th.—Ditto
AZ th.—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.

ditto at Wangi,
ditto at Poosusaolee.
ditto at Kurar.    

 



25

14zZz.—Civil Engineer's Office.
\5th.—Civil Engineer’s Store-room.

15. These works are not yet commenced, but the sites will 
be selected, and the ground applied for, as soon after my 
arrival at Sattara for the rains as possible. *

♦ •
IQth.—Providing accommodation in the Halsree Bungalow 

for the Treasury.

16. This petty work has been completed, but before these 
piemises are suited for the Commissioner’s Establishment, 
considerable alterations and additions will be necessary.

nth.—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.

18Z/r.—Planting Trees on the High-roads in the Sattara 
Districts, for the year 1850-51.

18. Contracts have been entered into for the e.xcavation 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.

19th.—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 Oorrnooree 
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 to.............................................. Rs. 10,233 14 9

Further subscription not yet received, as
above.................................................... 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.

20tA.—Improving the supply of Water to the Town, of 
Sattara,

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 bn 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 water'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 one of the. above propositions 
efBciently during the rains. It is my intention to ask the 
Commissioner to call a meeting of the principal inhabitants, 
with a view of ascertaining the probable aniount 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 
Karkoonee Discount and 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 tbe chief guides 
in submitting any projects for improving the supply of water 
to the town.

21sZ.—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 Beejapoor, Pulsee Ghaiit, 
Nandrey Ghaut, and Naghuz Ghaut.

Of these ghauts the two first are small, the latter a larger 
work; the Pulsee and Nandrey Ghauts are finished ; tbe 
Naghuz about two-thirds completed.

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.

24<Zz.—Roads between Sattara and Punderpoor, Krishna 
River Bank, Makowlee, Tirputtee Khind, and Wurdunghur 
Khind.

24. The bank of the Krishna River has been lined out and 
completed with a good slope; the Tirputtee Khind* finished; 
and the Wurdunghur Khind very nearly so.

25^Z^.—jPeZiew Khind.

2b. 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. *
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26f/z.—Clearing the Roads between 'Kurar and Punderpoor, 
Sattara and Punderpoor, and Sattara and Beejapoor.

Note.—Tho sanction accorded was Ilupoes 200 per mile, for the purpose of 
giving employment to tho population of the Eastern districts during an appre­
hended scarcity, but the period of scarcity having passed over before Captain 
Hart availed himself of the sanction, it was cancelled.—M. B.

^£1 th.—Road between Sattara and the Limb Khind.
***#***•

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 tbe 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 ofPanchwar, 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 prepared 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 obstaclesMJn 
the line first demand attention:—

The Yenna River. 
The Krishna River. 
The Kamalkee Ghaut,, 
The Neera River. 
The Katriz Ghaut.♦

2Sth.—The Prutab Gunj Peth Road, in the Town of 
Sattara.—Improvements in the Town of Sattara.

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 enti-ance 
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.

29z7i.—Clearing a Road over the Kailghur Ghaut.—Exten­
sion of the same to Veer Mall and Bawuricarree.—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

    
 



31

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 
road where possible, slight dry stone retaining walls were 
built; there being no drainage in the monsotJn everything is 
carried away, and the upper' part of the line, even to a foot 
passenger, is scarcely passable.*

30t7j.—Clearing a Road over the Pussurnee Khind.
Note,—This work has been suspended by order of Government, pending tlie 

receipt of a detailed estimate for completing it.—M. S.

31 st.—Constructing a Bulloch-Trach over the Korol Khind,
* * * * * *

33. A road 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 inelBcient 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^

32rt£7.— Constructing a. Road over the Churrygaum Khind.
34. An estimate for this work, prepared by my Assistant,
• Noto by tka Military Soard.—Estimate for the completion of the work 

has been called for.

    
 



32 •

Mr. 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.

ZZrd.—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.—M, B.

^Ath.—Constructing a Line of Road up the Oormooree Valley, 
over the intervening Range between the Oormooree and 
Q,uoina Rivers, down the Amboolee Ghaut.

Note.—The question of constructing this line of road is still under consider­
ation.—M. B,

35z7z.—Constructing a Bullock-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. As a great 
part of the proposed line would pass through the territory of 
the Suchew Punt, I proposed to the 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 likely to benefit his own sub-
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jects; so that, with the Punt’s subscription 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. .. j

Note.—This work is in progress.—M. B. ,

36zA.—Constructing a Bullock-Traclt over the Chinch Khind.
*******

39. This khind is situated on the direct line of road 
between Neera and Waee, and, at tlie request of the late 
Commissioner, a line was marked out by ray Assistant, Mr. 
Smith, with a slope of 1 in 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.

37z/i.—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.

5
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38z/i.—Repairing the old Mahomedan Buildings at 
Begapoor.

41. At the commencement of the official year the sum of 
Rupees 6,200 was sanctioned by Government for the repairs 
of these old buildings, being the amount of an estimate I pre­
pared at tfie 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 Mubaruh.—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 boles and fissures in the dome and 
terraced roof have been all filled in and repaired.

39</j.—Annual repairs to Travellers' Bungalows, Sattara, 
for 1850-51.

40ZA.—Annual repairs to the Commissioners Bungalow, 
Sattara,
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41sZ.—Anmial repairs to Native Buildings in the Tow7i of 
Sattara.

A2nd.—Repairs to F^ry Boats.
A3rd.—Petty repairs foi’ 1850-51.
44t/z.—Annual repairs to Roads in the Toivn of Sattara.
^5th.—Watering and preserving Trees.
^iQth.—Annual repairs to Roads in the Sattara Districts.
AN th.—Presenting a Gold Armlet to each of the Sons of the 

late Ranojee Naich.
4^th.—Preparing Architectural Drawings of the Principal 

Mahomedan Buildings at Beejapoor.
\'dth.—Petty Charges for the year 1850-51.

46.
above but No. 48.f

1. The Ibrahim Rozah.
2. Taj Bowroe.
3. Mehta Mahal.
4. Jumma Musjid.
5. Ashar Mnbaruk.
0. Gol Gomuz.

There is nothing particular to^reniark about any of the 
I was called upon by the late Commis­
sioner in August last to submit an 
estimate of the probable cost of prepar­
ing architectural drawings of the build- 
ijigs as per margin, which was submitted 
at the latter end of the month, and sanc­
tioned by Government in January fol­

lowing ; owing, however, to the great difficulty in procuring 
good draftsmen for so laborious, intricate, and difficult an 
undei^aking, I could not commence work until March last. 
The first building taken in hand is, perhaps, the most difficult 
of the whole, the Ibrahim Rozah; the progress to the end of 
April has, however, been satisfactory on the whole.

TERRITORIAL DEPARTMENT.

50</z.— Wakeshwur Bund across the Yer la 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 
tbe 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, containing. 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 I 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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miciAL department.
53w/.'“^Cdastr,tto<iM5f a Jail at UfahtMesHtwwr.

* # * * #
Tliis work is very nearly completed, and tlie way in

#

55;
wliieli it tias tieen executed reflects aiedit ©n Sei'jeant MuT- 
ligmi, wli©^ was die Resident -©yet'seei* ef t&e work.

MILiTARY DEPARTMENT.

54tA.“ J.««wo/ J^paia-s ip-Militfn-y BuiUiaigs cit Sattara, 
for 1849^5^.

3iiitQ for i§5<^51.
55til.—cm. ^om io ihe Qucvrter

Gwird of the X^ih Regiment N, 1.
^^1ih.^Enlargieig tite in the Lmes,

SoMo^a.
I'have tlie honor t© he, &g., •

(Sig^ied^ P. Li HART,'Captain, 
Civil Engineer, Sattajra DistriGls.
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Statement showing the Expense of Engineering and Superin­
tendence.

Total amount of current expense bills, for the official year 
1850-61.........................................................................................

Jis.

26,100

a. P-

Deduct,
Petty repairs... .. . ■ .. .. Rs. 150 1 5
Petty charges.. .. .. .. .. 154 12 11
Pay to peons, &c. of the travellers’ bungalows.. 210 6 9

Total charges of Engineering and Superintendence. .

515

25,584 16 6

Abstract of the Expenditure from the Is# May 1850 to the Z^th 
April 1851, being for the official year 1850-51.

Us a. p*Roads 1,33,100 7 2
New roads Rs. 1,07,310 6 7
Annual repairs to roads. 26,886 0 7

Bridges 53,020 15 2
Civil buildings 26,833 8 11

New works and buildings .. .. Rs. 13,867 14 6
Repairs to ditto 2,467 0 0
Annual repairs to ditto .. 3,180 3 11
Judicial buildings. .. .. 7,316 6 6

Military buildings.. 3,117 12 1
Bunds and tanks.. 11,002 1 2
Miscellaneous •• 1,261 12 11

Grand Total Rs. 2,28,432 9 5

Expenditure, 1850-51.

Roads
Bridges
Civil buildings 
Military buildings 
Bunds and tanks 
Miscellaneous

Expense of Engineering and Superintendence for 1850-51. •

Rate per cent., including all charges...........................................

2,28,432 9 5

Us. a. P-
1,33,196 7

63,020 15 2
26,833 8 11

3,117 12 1
11,002 1 2

1,261 12 11

25,684 16 6

11

(Signed) P. L. HART, Captain,
Civil Engineer, Sattara Districts.

3

4

7

1
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No. 853 of 1851.

General Department.
To

The Superintending Engineer, " 
Southern Provinces, Poona.

the honor to submit my Annual Report, being a 
(with reference to the Statements of Expenditure

Sir,
I have 

summary 
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 Occupation 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 flood^^ 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 the sluices 
intended to carry off the deposit from their bundarrahs 
and water-courses, and making use of the running water
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for the clearance of their reservoirs, Sec., and also 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 Alling 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 bundarrah 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 tlie petition of culti­
vators, who, in hopes of getting a bundarrah constructed, will 
assert without hesitation that their nullah or river contains 
running water all the year round.
Pemarks by the Superintending

Engineer, 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.

a. (Para. 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 doubt that there should 
be an annual sanction 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

    
 



47'
I «

that can generally be unmis- 
takeably proven by the state of 
the work of irrigation, tbe 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

slight repairs, without any refer­
ence whatever, should he vest­
ed in the Engineer Department, 
the amount expended on such 
should always be recovered from 
the villagers, unless the cause 
of injury is unmistnkeahly not 
their ignorance, but inattention 
to orders.

or the Engineer liimself 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 I think that, in point of 
fact, the extensive though petty 
irrigation of Khandeish can the power of making immediate 
never be advantageously looked 
after by Government officials. 
Great woiks, 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 two 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
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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 1 have said relates to 
works for one or two villages 
only. When extensive interests 
are concerned. Government can 
advantageously do tbe work, 
but then they must superintend 
it afterwards.

GENERAL DEPARTMENT.
New Works.

Roads and Bridges.
31. Improvements to the Bombay and Agra Road, from 

the foot of the Chandoor Ghaut to the Scindwa Fort, for 
1850-51.—The expenditure during the past official year on 
this work, for which there is an annual sanction of Rupees 
12,000, (tw'elve thousand,) has been Rupees 11,993-11-0, 
(eleven thousand nine hundred and ninety-three, and annas 
eleven). 'IJhe 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 tlie 
Main Road, a treble slab-drain has been consti-ucted 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 b'elow.

34. Between the Moosum River and the Chiekulwall 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, at a cost of Rupees 200-3-6 (two hundred, 
annas three, and pies six). A double slab-drain has been 
constructed near the Chiekulwall Travellers’ Bungalow, at a 
cost of Rupees 85-10-9 (eighty-five, annas ten, and pies nine).

35. Between Chiekulwall and Arvee Travellers’ Bun­
galows, 10 J (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, ani^is 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, an(l pies seven); a treble slab-drain, at a 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 157-12-6 (one hundred and fifty-seven, 
annas twelve, and pies five). Further on low parapets have 
been added 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, at a cost of Rupees 812-9-9 
(eight hundred and twelve, annas nine, and pies nine). Not 
far fronMhe Boree River a skew bridge, of a single arch, 15 
(fifteen) feet span, has been constructed across the Poor Nullah, 
at a 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 design 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 ofthe 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 9-13-6 (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 (three 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, at a 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 Rupees 223-9-8 (two hundred 
and twenty-tliree, 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, 
near the Government Tank, at a cost of Rupees 69-9-6 (sixty- 
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. Tliey have a plain but substantial appearance, and 
are not likely to require much future repairs.
*******

40. Converting into a J^air-weatAer Jioad the Line, 43 (fffrty- 
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 make it a 
clearly marked fair-weather road during the proper season."' 
It is to be hoped that some such arrangement will shortly be 
made for annual repairs to this Nimar fine 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 Januaiy last, 
and had made some progress at the end of tlie 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

The Secretary to THE Military Board. .

28| per cent., which is considerably in excess 
of that shown in the Reports of my predeces­
sor. This is due to the large quantity of

Sir,
I have the honor to submit 

Expenditure for the year 1850-51.
It will be seen that the charges for Engineering amount to

1847- 48,11 per cent.
1848- 49,18 do.
1849- 50,193 do- 

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, &c.,
(Signed) C. W. TREMENHEERE, Captain, 

Engineer to the Dock-yard.
Bombay, Dock-yard Engineers Office,

16Z/z December 1851.

my Report and Statement of
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No. 1 OP 1850-51.

MARINE DEPARTMENT.

Statement showing the actual Expenditure upon Worlts carrying 
on under the Engineer to the Doclt-yard, for the official 
year from IsZ May 1850 to Z^th April 1851.

Bombay, Dock-yard Engineer's Office, \bthDec. 18.51.

Amount. Total.

1. Constructing a building-yard to tbe 
South-East of the Dock-yard and Saluting 
Battery, comprising three slips for building 
ships of war of tbe 1st class of Her Majes­
ty’s Navy........................................................

Rs, a. p.

143 0 0

Rs. a. p.

2. Constructing a portion of the work con­
nected with the proposed basin and break­
water :—

Breakwater............................................
Cofferdam...............................................

12,689 9 6
5.3 7 5

143 0 0

3. Rendering tbe buildings in the Dock- 
■■! yard more secure against the.risk of fire..

4. Railroad from the Factory round the
■■ Dock................................................................

5. Erecting a beacon on the Kennery Island
6. Erecting a platform for naval gunnery

on Butchers’ Island.......................................
7. - ■ Fitting Venetians to the windows of the 

Commander in Chief Indian Navy’s Office..
8. Constructing a plank wall to the veran­
dah of the Commander in Chief Indian 
Navy’s Office.................................. ................

9. Constructing ventilators to tlie two
ranges of Bankshall, occupied by tbe 
Labars attached to the Master Attendant’s 
Department.......................... .........................

10. Erecting a shed over the 1 st Slip...........
11. Effecting certain alterations and addi­

tions to the Coal Depbt.......... ....................
12. Wooden frame-work for European bar­

racks at Kurrachee........................................
Repairs to Ute Fortifications and 

Ruitdings.
13. Removing tlie portion of the rampart

near the Dock ............................................

817 1 6

Carried over, Rs.

12,743 0 11

8,404
1,647

1,795

347

62
350
499

3,637

1,048

200

66
5

0
0

0
13

6

11

0

2
1

2

0
0
0
5

0
11

0

18,809 2 0 12,886 0 II
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Amount. Total.

Es. a. P- Es. a. p.
18,809 2 0 12,886 0 11

208 5 6

372 S' 0

3,211 0 0

207 9 0

75 13 8

23 12 2

3 0 0

104 6 3

293 2 11

23 4 5

65 0 0

no 5 9

26 6 2 /♦r
1 BO M
Us bra

OF

522 0 9

18 12 4

33 12 4
17 15 9

34 0 0

38 9.,8i

97 n 01

21 6 9

14 12 1

4 6 0

24,337 3 4 12,886 0 11

N
Tl

Brought over, Rs. 
14. Replacing tho cadjan roof of the shed 

for the timber prepared for the Cofferdam, 
lb. Effecting certain repair^ and altera­

tions to tbe buildings in the Dock-yard...
16. Annual repairs to the buildings in the

Dock and Building-yards, for 1851)..........
17. Annual repairs to the buildings on But­

chers’ Island....................................................
18. Removing the useless portion of wall 

of tho Indian Navy Storekeeper’s Yard..
19. Removing the cross wall in tbe veran­

dah of the lower barracks on Butchers’ 
Island .. ............................................................

20. Deepening the tank and woll on But­
chers’ Island....................................................

21. Effecting certain repairs to tbe premises
of tho dock-yard ..........................................

22. Effecting certain repairs to tbe buildings
on Butchers’ Island ....................................

23. Removing the cadjan shed over the new
steamer “ Zenobia.” ....................................

24. Repairing cadjan roof of Police Hulk
“ Zenobia”............................................

25. Taking down and rebuilding walls to
SlipsNos. 1, 2, and 3....................................

26. Preparing timber for a bridge in the
Sattara territories............................................

27. Preparing wood-work for new Jail at
Mahableshwur................................................

Emergent "Worlts.

e

,28. Repairing the plaster of the Indian 
Navy Storekeeper’s Office......................     •

29. Repairing the plaster of the Steam­
house................................................................

30. Repairing the plaster of the Coal Depdt.
31. Plank shutters for (6) six windows for

the two wooden moveable offices on the 
new ground ....................... ...

32. Repairing the plaster of tho Assistant 
Storekeeper’s Office of the Indian Navy ..

33. Pointing stonework for the upper, mid­
dle, and lower Docks....................................

34. Fixing bolts to the windows of the
Steam Factory................................................

3b. Removing the cadjan roof over the late 
Police Hulk “ Zenobia”...............................

36. Panes of glass to the windows of the Su­
perintendent’s andMaster Attendant’s offices.

8
Carried over, Rs.

    
 



Aroduufr. Total.

brought over, Rs:
37. Whit^tvashing tho’hnnlt^tal) occupied 

by the Master Attendant’s ®e|>artmont....
38. Uepairipg and whitO'^traslung the School'.?

room near tho Engine-house............... .Q..
39-. Malting Skew doors and windows lo»><>oal

Bepdt ..................................................
40*. Repairing the gates at tlio centre on-' 

trance tot ®och-yard', and also 'level­
ing tiie roads at the entrance to tlie offices 
near Apollo gateway ...................... .

41. W'hite+washing the Indian JTa'vy Store?? ■
keeper’s Office.................................. ..............

42. Altering the cook.^oonr 4he banks-
liali occupicdi by tlio lascars’04 Om'Master 
Attendant’s Eepartment..................... ............

43. ' 4Vhite>wasbing, colouring, and filing ;
the Commander in Chief’s Office, and also, 
white-washing and repairing tho Conduc­
tor’s room in the Coal Depot.......................

44. ’VVhito-washing biO offices On the now
-ground-......... ...................................................

Jts.

24,837 3 4
a. p.

6 0 H

34 2 1

, 34 4 t

asj.iz a
xa J a 2

Itttpocs...... 34^16 10 3

(Sigae# C. W. TREMENHEOE, GapWn, 
Engineei* <© tbe ©oek-yat^.
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t 1

No. 1836 of 1851.

Public Works. General Department.
To

The Secretary to the Military Board, 
Bombay.

Sir,
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 1851, 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.

Names of Divisions. Amountexpend- 
ed in each.

Amount of 
Superin­
tendence.

Superin­
tending 

per-centage.

lower scinde. Rs. a. P- Rs. a. p. Rs. a. p.

Military Department.

Repairs and alterations 
Annual repairs..
Barrack Department.. 
New works........

9,449
1,494
4,068

24,169

1
0

12
0

6 
0
7
3

Total, Military Department.. 39,180 14 3

Civil Department.

Repairs and alterations 
Annual repairs..

Total, Civil Department..

Marine Department.

Repairs and alterations ..
Total, Military Department..
Total, Civil Department..........

Grand Total....

410 0 9
56 0 0

466 0 9

67 9 1
39,180 14 3

466 0 9

39,714 8 1 16,752 4 10 422 10
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Names of Divisions. Amount expend­
ed in each.

Amount of 
Superin­
tendence.

Superin­
tending 

per-centago.

CENTRAL SCINDE. Rs, a. p. Rs. a. p. Rs. a. p.

Military Department.

Repairs .................................... 4,085 8 7
Annual repairs.. .... 900 0 5
New works.... .... 8,791 10 4

Total, Militaiy Department.. 13,777 3 4

Civil Department.

Repairs .... .... 195 0 2
Annual repairs.. .... 1,372 16 9
New works .... .... 716 13 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 6

UPPER SCINDE.

Military Department.

Repairs.... .... 2,798 14 3
Annual repairs.. .... 1,200 9 4
New works .... .... 14,041 3 8

Total, Military Department.. 18,010 11 3

Civil Department.

Repairs .................................... 591 4 1
Annual Repairs................ 409 II 3
New works..................................... 868 15 11

Total, Civil Department.. 1,869 15 3

Marine Department.

Repairs .... .... 36 12 0
Annual repairs.. .... 14 7 6
New works........ • •. • 17 1 2

Total, Marine Department.... 68 4 8
Total, Civil Department........... 1,869 15 3
Total, M ilitary Department . • 18,040 11 3

Grand Total.... 19,978 16 2 9,474 6 2 47 0 9
Total of Expenditure.... 1,13,168 13 11
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1 legretlhat as nene efllie Executive OfBceis’ Eetuinis wei;e 
aGGompaniecl by Eta^emeiite ef Wedcs ef special interest^ a«id 
as 1 did net join this Division <ill move than six mentiis a'0:eF 
the efKcial year had closed, I am unaible to affei^infonuatieii 
of any pveceedings in the Depavtoieat for puhliGation.

1 ha(Ve the henor to he, &g., 
fiSigned) H. B. TUENEE, Major, 

Superintending Engineer, Bdnde. 
Decemljcr 1^5 L'
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Statement showing the Cost of Engineering and General 
Sujterintcndence of each Officer undei- the Superintending 
Engineer, Northern Provinces, from IsZ May 1850 to ‘iQth 
April 1851.

Expense of 
Establish­
ment per 
Annum.

Expenditure. Rate per 
cent.

Lieutenant Jf. Kennedy, Executive
Es. a. 2). Rs. a. p. Rs. a. p.

Engineer, Surat Division.......................
Liontenaiit W. R. Dickinson, Executive

11,805 10 0 18,581 1 0 63 8 2

Engineer, Abincdabad Division...........
Lieutenants G. G. Bro^vn, H. H. James, 

and D. Nasmyth, Acting, and Execu-

11,893 8 n 31,689 11 10 37 8 0

tivo Engineers, Deesa Division...........
Captain B. R. Powell, Major of Brigade,

6,282 2 3 22,009 12 6 28 8 8

in charge of Public iVorks, Rajkoto .. 
Liciitcn^t G. Skipton, Line Adjutant,

420 0 0 1,981 7 2 21 3 2

in charge of Public Works, Bbooj .... 182 0 0 1,601 5 1 11 4 9

Total.......... 30,583 5 2 75,863 5 7 40 5 0

2. During 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 Engineer s Office, N- P-, 
Surat, I3lh 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 Tank Department, from the 
ls< of M'ty 1850 to the ZQth April 1851.

Camp Sinyhur, 2Atk May 1852.

Names of Works. Amount. Total.

Worlu connected xeith the Communicatwn 
of the Co^lntr>J.

its. a. p. Us. a. p.

Annual repairs to flying bridges, for 1810-50.. 
Ditto to Narraingaum cross-roads,

30 0 0

for 1849-50...........................
Ditto to roads, bridges, &c., for 1849-

181 13 1

60, in the Poona Collectorate. 31 13 0
Ditto to mail road for 1849-50, in do. 6,631 13 8

Kolling mail road
Annual repairs to bridges and drains on mail

35 0 0

road, for 1849-50...
Ditto to roads, bridges, &c., in the

N uggur Collectorate, foi

1,012 0 0

1849-50 ...
Constructing a new piece of road near Khun-

11 11 0

dallah ..
Constructing a channel to convey rain-watei 

into the tank near Revenue Commissioner’s

366 4 10

house... 667 6 8
Widening the Akoordee road ..
Annual repaiia to roads, bridges, &c., in the 

Nuggur Collectorate, foi

1,972 14 2

1850-51 ...........................
Ditto to roads, bridges, See., in the

Poona Collectorate, foi

2,867 13 4

1850-51 ...........................
Enlarging the store-house of the Kurradee

20,771 14 7

flying bridge.. 79 12 4
Improving Dapoorie bridge approaches 972 1 10
Making new stone rollers. 1,631 11 6
Repairs to Neera bridge.. 2,670 12 2
Annual repairs to flying bridge, for 1850-51.. 1.161 10 8
Widening the road from Kirkee to Dapoorie.. 2,978 4 5
Repairs to Allundee bridge
Constructing a masonry drain on tho road

71 14 9

leading to Poona bridge
Constructing a road from the main line to the

199 1 2

Poona travellers’ bungalow........................... 153 3 11

Carried forward.. Rs. 44,389 0 1
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I

Names of Works.
, I

Amount. Total.

Brought forward.. Hs.

J

Jts. P-
44,389 0 1

36 7 0

58 8 0
1,108 15 c

177 4 II

323 7 5
541 13 0

1,192 0 6

44,028 2 5

3,410 0 7
742 2 II

787 12 5
29 13 9

270 14 8

624 6 1

197 0 0
79 5 9

4,382 II 10

2,609 1 0

1,340 10 0

307 13 1

749 0 0.

3,440 o 7

8,014 15 8

1,693 4 6

1,20,595 0 8

Jis. a. }>.

Widening the road of the Khundallah tra- 
velliirs’ bungalow. .. .. .. • ..

Constructing a masonry drain of one water­
way across tlie road of tho Poona tiavel- 
loi's’ bungalow.

Improving Murrah Ghaut road.
Kenduring passable the road leading from the 

i-hiropeun Barracks near Ghorpurroe to 
Poona..

Rendering piissable the swamp on tho road 
from Poona to the Kurradee ford, which 
,lasses through the village of Ghorpurroo ..

Minor works
Constructing a now road between Patus and 

Indapore
Constructing a new road between Patus and 

Poona..
Animal repairs to the itfain road between 

Patus und Indapore, for 1850-51. ..
Ditto ditto ditto......
Ditto ditto between Patus and Poona 

for 1850-51 ................................................
Ditto ditto ditto...........

Constructing bullock-track at Dewch Gliaut. 
Widening and rendering safe tho approaches 

to tho Wanowree bridge. ....
Forioing ramps of eartli, &c. in the interim 
. that drains and bridges arc being built on 

the Patus and Poona line of road................
Minor works ..
Constructing a new road between Indapore 

and Hingnnganm
Repairs to masonry, wooden, and flying 

bridges on tho Nagpore dawk line.. .;
Repairs to branch roads leading Io the bridges 

and flying bridges on both .‘.ides of the nul­
lahs and rivers on tho Nagpure dawk line..

Cutting thejnnglo growing on parts of the 
road, and removing large stones on the Nag­
pore dawk line..

Purchasing four pairs of canoes at Bombay, 
completed with railings, &c.

Maintenance of ferrymen and haulers along 
tile dawk line of road between zlhmcdnuggiir 
and tho Wurda river, during the monsoon..

Clearing a fair-weather road between the Goda- 
very and Wurda rivers

Building masonry, wooden, and flying bridges, 
&c.......................................................................

Carried forward.. Bs.
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Names of Works. Amount. Total.

Its. a. P- Jix, (1. ]l.
Brought forward. ■ Rs. 1,20,695 0 8

Repairs to tlirce ghauts on the Nagporc dawk 
line .. a ■. 288 12 5

Annual repairs to the newly built stable for 
horses at Sew river, on tho Nagpore dawk 
lino.. .... .... .... .... 4G 9 0

Annual repairs to chuppers for stables for 
horses, and huts for ferrymen and haulers, 
on tlio Nagpore dawk lino .... .... 293 2 6

Annual repairs to the store-houses.. .... 1G3 9 8
Building masonry, wooden, and flying bridges, 

on the Nagpore dawk line, for 1851 -52........ 3,054 8 0 •

Completion of the Thull Ghaut now road.... 3,995 3 6
Improvements on • ditto ditto .... 2,863 r, 5
Annual repairs to ditto for 1850-51.. 403 14

Ditto to main road from the Thull
Ghaut to Chandore Ghaut, in the Nassick 
Sub-Collectorate .... .... .... 13,138 13 8

Making stone rollers .... .... .... 217 3 8
Annual repairs to cross-roads, for 1850-51 .. 1,7.61 3 4
Petty repairs to ditto .... .... 149 14 10
Repairs to Annundwelle road ..t. .... 154 I 1
Improvements on the Agra lino of road bo- 

tiveen the Tiiull Ghaut and Chandore, 1st 
Sanction........................................................ 4,172 8 1
Ditto ditto ditto, 2nd Sanction.. 14G 1 7

Building a bridge over the Pharashory river, 
at Pirapulgaum .... .... .... 1,212 8 8

Building two bridges over the nullahs, one 
between the Kadoo river and Piinpulgaum, 
and the other near Kok ungaum, on the main 
road between Nassick and Chandore .... 782 13 9

Building two bridges of 8 feet and 10 feel 
span over the nullahs Nos. 20 and 21, on the 
main road between tbe Thull Ghaut and 
Egutpoorah .. .... .... .... 4,069 12 4

Building a bridge over the Undwell river .. 14,060 9 0
Annual repairs to bridges and drains on the 

main road, for 1850-51 121 6 6
Petty repairs to ditto .. .. .. 118 Id 0
Annual repairs to bridges and drains on the 

cross-roads in tho Nassick Sub-Collectorate. 68 2 8
Making a new flying bridge over the Godavery 

river at Nassick 6,376 11 6
Constructing a ford with approaches, near the 

site of flying bridge at Nassick .. 818 3 11
Improving tlio flying bridge at Kadoo river, 

between Nassick and Chandore 586 7 3
Annual repairs to feiTy boats and flying 

bridges, for 1850-51.. ........................... 178 13 4

Carried forward.. Rs. 1,80,434 5 10
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Names of Works. Amount. Total.

Bs. a. p. Bs. a. p.
Brought forward.. Rs. 1,80,434 5 10

Petty repairs and petty cliarges to ferry-boats 
and flving bridges, for 1850-51 43 4 0

Making a bullock-track loading from tho 
village of Kussarah to tho tank at tliai 
place .. 198 4 8

Making a now line of road between Kussarah 
and Khurdee.. 00,990 9 10

Annual repairs to the main road from the 
Colsette feiTy to Thull Ghaut .. ». 11,579 12 2

Making new stone rollers 94 4 8
Repairing and widening tlio road loading to 

tho Kussarah travellci's’ bungalow. 57 1 0
Building two new boats for tho use of the 

Colsette ferry.. 327 8 0
Constructing temporary bridges over the rivers 

at Mokhownab, Oomerwallee, Dhamueo, 
Chirpole, Phursoura, Castna, Dohola, and 
Pudgah, between the foot of the Thull 
Ghaut and the Colsette ferry ............... no 0 7

Constructing flying bridges, and making 
canvas bags, for bridges over the rivers ht 
Dbainnee, Shahpoor, Sarmul, and Koom- 
bharee, between tho foot of Thull Ghaut 
and Colsette ferry .. 029 14 0

Pay to haulers employed for the purpose of 
passing tlie dawk bags over the rivers at 
Koombharce, Sarmul, and Shahpoor, dur­
ing tho monsoon of 1850-51 60 12 2

Annual repairs to roads in the cantonment of 
Bhewndy, for 1850-51 45 4 It

Constructing a bridge over a nullah which 
divides the town of Bhewndy from Nizam- 
poro .. 2,400 1 2

Clearing the road between Battana and 
Kamrollee, for the 4th Troop H. A., as also 
that between Cullian and Bhewndy .. 141 11 1

Completing the Bhandoop road 1,00:) 2 7
Constructing a new road leading to the bill of 

Senhora de Monte, at Bandora 2,715 10 4
Annual repairs to roadsinSalsctte, for 1849-50. 3,038 4 0
Repairing certain works on tho Sankey and 

Gborebunder road .. 131 13 9
Repairing the foundation of tlie Dhysur bridge. 432 12 11
Making six stone rollers 498 0 0
Constructing a platform for tho two now bouts 

of tho Colsette ferry.. 372 9 8
Annual repairs to roads in Salsette, for 

1850-51............................................................. 18,30.5 1 1

Carried forward. • Rf• 2,84,428 10 11

    
 



Names of Works.

IQ

Amount. Total.

Brought forward.. Ils.

Repairing the four miles of made road from 
the Tanuai Bunder, in the direction of 
Panwell

Improving the Dhysur, 
Sankey bridges, 
approaches on the Gborebunder road

Repairing the horse-boat at tho ferry between 
Gborebunder and Bassein

Repairing the horse-boat at Colsette . • 
Providing a raft for the Colsette ferry.. 
Constructing a horse-boat for the ferry be­

tween Gborebunder and Bassein ..
Repairing the ferry-boats at Oomergaum and 

Danoo. ■
Annual repairs to the mail road from Kbapoo- 

lee to Panwell, for 1849-50. 
to the mail road from Nagotna 

to Mahableshwar, • for 
1849-50 ...........................

to the cross-roads in the Nor­
thern Konkan, for 1849-50. 

to the cross-roads in tbe 
Southern Konkan, for
1849- 50 ...........................

to the mail road from Khapoo-
lee to Panwell, for 1850-51. 

to the main road from Nagotna 
to Mahableshwar,
1850- 31 

to the cross-roads in
Northern Konkan, 
1850-51 

to the cross-roads in 
Southern Konkan, 
1850-61 

to bridges and drains on 
mail road, for 1850-51 

Making four stone rollers 
Petty repairs, and petty charges.. ..

Total roads, bridges, &c.

Goregaum, and
1, and their respective

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Tanks, Bunds, and Wells.

for

the 
fol­

the 
for

the

Repairs to a well at Loonee •.
Ditto to Joonnur aqueduct.

Clearing out the tank in the Civil Lines at 
Poona .

Bs. a.
3,84,428 10

2,086 0

894 6

386 0
490 0
600 0

250 0

213 0

1,283 11

747 13

317 10

24 12

7,414 1

5,019 12

2,764 2

941 14

928 12
380 0
188 12

2 2
88 15

91 13

P-
11

2
0
6
0
0

0

0

1
4

0

0
a

0

1

4
io
0
1

0
0

1
Carried forward.. Rs. 182 14 I

Its. a. p.

3,09,559 7 3

3,09,559 7 3
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Names of Works. Amount. Total.

Brought forward.. Rs.

Aqueducts for garden irrigation between 
Patus and Indapore.......................................

Aqueducts for garden irrigation between 
Patus and Poona

Sinking a well near the toil bouse on tlie 
Thull Ohaut new road ..

Sinking a shaft below tho small bridge on tbe 
lower portion of tbe TbUll Ghaut new road.

Repairs to Musrool bund, Nassick Sub-Col­
lectorate .. .. .. ...............

Ditto to Chinchol do. do
Ditto to Satpoor do. do
Ditto to Kusrool do. do

Constructing a dam across the Kurtoondab 
river................................................................

Cut stone pavement to the old well at Kus­
sarah .. .. .. ..

Constructing a well at Kussarah near the 
tank ..

Constructing a well at Kussarah near the 
bridge.. .. '

Constructing a well at Kussarah
• Improving tbe tank at Khurdee..

Pacing on the inner side of the bund of tbe 
Kussarah tank..

Emergent repairs, deepening two wells at 
Mokhownah ..

Painting inner side of the bund of the Kus­
sarah tank

Clearing out mud from the two wells al 
Padgah.............................................................

Clearing out and effecting certain, improve­
ments to the tanks at Colsette ...

Improving Wuddala tank at Panwell.
Constructing a well at Chowke pendall..........
Petty repaira....................................................

Total tanks, bunds, and wells..

Buildings.

Constructing a new travellere’ bungalow at 
Wurgatim, ou Bombay mail road .. <.

Annual repairs to travellers* bungalow, for 
1849-50 .. .. ...........................

Repairs to Poolshair Palace • • 
Annual repairs to Kbair Mamlutdars Kut- 

cborry, for 1850-51 .......................................

Carried forward..Rs. 3,19,611 14 6

Rs. P-
183 14 1

36 0 0

134 7 7

1,083 1 6

95 1 4

17 10 1
9 15 8

33 12 11
333 10 8

3,114 11 5

353 3 0

1,033 13 11

348 7 1
391 15 11
335 7 10

154 14 1

159 .13 3

99 8 0

8 11 9

248 11 7
1,730 3 7

306 1 10
70 3 3

2,667 0 0

118 O' 0
101 8 9

54 0 0

3,940 8 9

10,053 7

Its, a.
3,09,559 7

P-
3

3

    
 



Names of Works.

72

Brought forward.. Rs.

Draining Revenue Commissioner’s office com­
pound .. ...

Stone gutters under caves of staging pendalls.. 
Tiling tlie new roof of the Collector’s bun­

galow and its out-houses at Ootoor
Constructing a cook-room to the Kopergaum 

travellers’ bungalow, in the Nuggur Col- 
Icctorate

Kurkaltah Kutcherry .. .. ..
Repairing the roof of the Wye travellers’ bun­

galow ..
Annual repairs to travellers’ bungalow, for 

1850-51 ............................
to staging pendalls, forl830-51. 
to travellers’' bungalow iit the 

Nuggur Collectorate, for 
1840-60 ...........................
ditto ditto for 1860-61..

Ditto 
Ditto

Ditto
Petty repairs
Constructing 

tween Poona and Indapore..
Cuiistrueting a travellers’ bungalow at Patus.. 

Ditto ditto at Jeejoorio..
Repairing the cliowkce at the top of the 

Deweh Ghaut..
.Annual repairs to the travellers’ bungalow nt 

Indapore ..
Furniture for six travellers’' bungalows be­

tween Poona and Indapore ..
Annual repairs to travellers’ bungalows and 

dhurrumsallas..
Petty repaire to ditto 
Repairs to furniture ..
Annual repairs to military buildings .. 

’ Annual and special repairs to ditto..
Petty repairs to Nassick jail ..

Ditto to MoonsifPs court house at Pim- 
pnlgaum..

Extra work done in the jail compound at 
Nassick

Annual repairs to military buildings ..
Petty repairs to ditto
Building a toll-house on the Thull Ghaut new 

road .. .. .. .. ..
Annual repairs to travellers’ bungalow and 

diiurrumsalla, for 1850-51, 
Ditto to store-room at Bhewndy 

for 1850-61 ..

five travellers’ bungalows be

ditto

Jis. a, ]).
3,19,011 14 6

Amount.

Jis. P-
2,940 8 0

1
534 8 2
368 13 0

1,034 3 8

180 15 6
919 12 6

652 10 4

954 9 9
223 7 11

22 0 0
911 10 4

1,317 16 0

6,212 2 8
109 7 11
837 15 9

16 0 0

129 13 8

417 1 3

267 14 1
100 1 0

10 9 3
126 12 1
332 8 7
28 15 7

16 0 7

48 14 11
69 9 8
43 2 0

4,961 4 1

169 16 7

35 4 2

Total.

Carried forward.. Rs 22,931 11 3 3,19,611 14 6
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3,19,611 14 6

Amount.

Ss. a. r-
22,921 11 2

207 10 1.
281 11 6

67 d . 8

19 1 4

44 6 7

30 11 10

13 15 11

4 1 6

17 9 6

24 6 0

34 11 9

406 0 0
293 7 8

1,795 11 11

575 9 0

2,222 0 0

632 12 0

174 9 3

871 15 9

2C5 5 8

97 4 4

30,804 12 1

Tfs. ti. ]>•
3,19,611 14 6

Names of Works. Total.

Brought forward. • Bs.

Providing a now tie-beam for one of the 
trusses of the travellers’ bunga­
low at Pudgah ..

Ditto ditto ditto at Kussarah*. 
Bcplacing bamboo battens, tiles, &c. of the 

dhurrumsalla at Kussarah ..
Annual repairs to the hospital of tho Native 

Veteran Battalion at Bhewndy, for 1850-51. 
Providing new bolts, fastening hooks, screws, 

&c. to the travellers* bungalows at Bassein, 
Dutcwi-a, Seergaum, Chincluice, Dhanoo, 
and Oomergaum

Providing now bolts, fastening panes of glass, 
&c. to tho travellers’ bungalows at Kalhair, 
Pudgah, and Shahpoor

Providing now bolts, fastenings, rattaning 
chairs, &c. at travellers’ bungalows at Khur- 
dco and Kussarah ..

A new chair supplied to tho Khurdee 
bungalow

Hips and ridge sot.in chunam, ofthe hospital 
ofthe Native Veteran Battalion at Bhewndy.

Providing oil, towels, &c. to the travellers’ 
bungalows

Providing iron bolts, slides, fastenings, &c. to 
the doors and windows, sotting in chunam 
ridge of tlio hospital of the Native Veteran 
Battalion at Bhewndy..

Bo-constructing tho quarter guard of the 
Native Veteran Battalion ..

Adding defaulters’ room to the above work’.. 
Erecting a new quarter guard and defaulters’ 

room at Tanna
Annual repairs to tho military buildings, for 

1850-51 ....................................................
Providing additional accommodation for the 

head quarters wing of the 1st Grenadier 
Itcgiment, at Tanna ■.

Henewing tho verandah ceilings of tho Col­
lector’s ollicial residence at Tanna ..

Annual repairs to the buildings in the Eccle­
siastical Department at Tanna, 
for 1850-61

Ditto ditto in the Customs Depart­
ment at Tanna, for 18.50-51 ..

Putting up boai-ded weather-frames to the 
dooi-s and windows of the Church at Tanna..

Putting up boarded weather-frames in the 
General Department, at Tanna

CaiTietl forward. • Bs.
10

    
 



Names -of Works.

74

Brought forward.. Rs.

Putting up boarded weather-frames to the 
premises oecupied by tho Collector of Tanna, 
for 1850-51 ..

Re-roofing the Custom House at Tanna
Annual repairs to the travellers’ bungalows in 

the districts of Bassein, Mahim, and Sun­
geon, for 1850-51 .........................................

Petty repairs, for 1850-51
Erecting pendalls for certain of the police 

parties stationed in Salsette •.
Constructing a privy with a covered passage 

to the military hospital at Tanna ..
Annual repairs to the travellers’ bungalows in 

Northern Konkan, for 1849-60. 
ditto in Southern Konkan, 

for 1850-51 ...........................
ditto in Northern Konkan, 

for 1850-61
Government bungalow and out-

Ditto

Ditto

toRepairs 
houses at Oorun

Constructing cook-rooms and platforms at 
Chowko, and Panwoll pendall

Extra work performed to the staging pendalls 
at Panwell and Chowke

Constructing a new travellers’ bungalow and 
out-houses at Nagotna 
Ditto ditto ditto at Mhar ..

Constructing a new line for the sepoys ol 
Native Veteran Battalion, at Penn..

Adding bath-rooms and necessaries to the 
Panwell travellers’ bungalow

Erecting arm-racks and shelves to the stag­
ing pendalls at Panwcll and Chowke

Petty repairs, &c.................................................

42,281 5 10

Amount. Total.

Us. a. P- Jis. a. p.
30,804 12 1 3,19,611 14 6

41 7 4
2,788 8 4

127 11 4
2,969 9 5

050 0 0

322 0 0

6 9 0

3 7 0

369 4 4

608 9 8

860 0 0

132 12 4

671 10 2
702 15 4

30 0 0

601 7 6

323 3 7
220 2 2

Total buildings....

Grand Total, Company’s Rupees Three Lacs, Sixty-one V 
thousand, Eight hundred and Ninety-three, annas Four, J 
and pies Four ..................................................................  J

3,01,893 4 4

W. D. GRAHAM, Brevet Captain, 
Superintendent of Roads and Tanks,
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List of Estimates prepared by the Officers of the Road and 
Tank Department, and submitied for sanction between the 
IsZ Muy 1850 and the 3Qith April 1851.

Camp Singhur, 2Ath Mag 1852.

Names. Amount.

Rs. a. p.
'Superintendent.

Estimato of tho proposed alterations to the Bombay mail 
road between Khundallah and IVulwund.. .. 05,383 0 0

Captain Coiopcr.

Estimate for widening tho Akoordee road from 20 to 25 feet, 
and constructing protection-mounds to tlio 
embanked approaclies of tlie different bridges 
along tlie line ..
building bath-rooms, necessaries, and servants’ 
room to Poona travellers’ bungalow .. 
deepening the quarry near Collector’s Office 
at Poona■.
clearing out the aqueduct which conveys 
water from the Katruz tank ..
constructing two single, and two double drains, 
on the iSiughur and M or rah Ghaut road.. ..
ditto four single drains of 25 feot span, 

on tho Nimbadora Ghaut

Ditto for

Ditto for

Ditto for

Ditto for

Ditto

Mr. Armitstead.

Estimate for

8,938

928

1,710

3,304

050

2,650

0 0

0 0

0 0

0

0

0

0

0

0

Ditto 
Ditto

Ditto

Ditto 
Ditto
Ditto

Ditto

Ditto

constructing a new line of road from Poona, 
rirt tho Deweh Ghaut, to Jeejoorio, with a 
branch to Sassoor
erecting standards at the Kurra river.. 
constructing a new line of road between Jam­
setjee bund and Waglioolee
constructing a branch road between Jamsetjee 
bund and the Cantonment of Poona ..

ditto
ditto Military
ditto 

join Bombay road 
building cross-drains 
St. Mary’s Church at Poona, and tlio W'u- 
nowreo bridge ..

for widening the approaches to tho Wnnowree 
bridge, and adding stone railing..

for 
for

for

for

1,57,440
223

35,.300

0
0

0

0
0

0

ditto 
ditto 
ditto

over

and Ohorpiirree. • 
and Kii'keo..
and Waghooloo, to

five dips between

Carried fonvard, Rs.

4,785
5,100
6,063

6,050

1,982

622

0
0
0

0
0
0

0 0

0 0

0 0

3,00,083 0 0
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Names. Amount.

Jis. a. p-
Brought forward, Rs. 3,00,083 0 0

Estimate for providing furniture, visitors’ books, and peons’ 
.belts, for six tinvollers’ bungalows on the 
Sholapore road .. 580 0 0

Ditto for constructing a bridge over a rivulet neat 
' Daluj, on tho Patus and indapore road.. 25,037 0 0

Caplain R. Dennis.

Estimate for new works, for the purpose of building ma­
sonry, wooden, and flying bridges, on the 
N agpore dawk line 4,419 0 0

Ditto for clearing a fair-weather road between the Goda- 
very and the Wurda rivers, on the Nagport 
dawk liue 12,250 0 0

Ditto >for new masonry, wooden, and flying bridges oi. 
the Nagpore dawk line. •• 5,925 0 0

Lieutenant Cliajmian.

Estimate for making rollers for the road repairs................. 800 0 0
Ditto for ttvo bridges at nullahs Nos. 2U and 21, on tin 

main road between Nassick and Thull Ghaut. 4,087 0 0
Ditto for sinking a well near the toll house on tin 

ThuH Ghaut new road .. 1,100 0 0
Ditto for erecting a Post Office at Nassick 1,097 0 0
Ditto for constructing a ford with approaches near tin 

site of new flying bridge at Nassick .. 2,387 0 0
Ditto for building a bridge over the Undwell river 10,44.5 0 0
Ditto for carrying out certain improvements betwcoi 

the Undwcll river and ilanickhamb, on th« 
great Agra road. 2.5,056 0 0

Ditto for building a travellers’bungalow at Egutpoorali. 5,320 0 0
‘Ditto for connecting the old road on either side of tin 

Undwoll river .. 003 0 0
Rough estimate for completing the portion of tho Agrs 

road between the Thull Ghaut aud Nassick... 3,09,112 0 0

Lieutenant Seott.

Supplementary estimate for completing tho dam across the 
Kurtoonda liver 2,040 0 0

Estimate for the 3rd division of the road between Kussarah 
and Khurdee 1,73,755 0 0

Ditto for improving the portion of tho old road bebveon 
Kussarah and Khurdee, denominated the por­
tion of the 2nd and 3rd divisions .. 8,204 0 0

■ Carried forward, Rs. 9,00,700 0 0

    
 



Names. I I
Amount.

Brought forward, Ks.
Its.

9,00,706
<1.
0

P-
0

Estimate for repairing tho portion of tho road from termi­
nation of 3rd division between Kussarah and Kliurdeo . ■ 3,278 0 0

Lieutenant Trevor,

Bough estimate for improving tho portion of the Agra 
road from Shahpore to Colsette ferry ' .. k. 3,04,033 0 0

Mr. Scott.

Estimate for increasing the water-ways of the Sankey, Gore- 
gaum, and Dhysur bridges

for repairing the horse-boat between Gborebunder 
and Bassein.

for building lines for the several parties of Police 
employed in the Island of Salsette

for building a raft for tho Colsette ferry .. ..
for building a horse-boat for tlie ferry between 

Gborebunder and Bassein.
for thoroughly repairing the sluice-gates at 

Aggassee ..
for repairing horse-boot at Colsette ferry..
for building privy with a covered passage to the 

Military Hospital at Tanna
for repairing tho Cooley bridge at Maloondee, in 

the Mah^ of Bassein ..
Supplementary estimate for repairing the ferry-boat al 

Dhanoo.
ditto 
ditto 

pavement of tho ramp at Colsette 
ditto of building a necessary for 

Custom House al Tanna 
Estimate for taking up, and relaying the pavement of 

ramp of the Colsette bunder at Tanna..
Ditto for repairing tho raft at Colsette ferry

Ditto

Ditto

Ditto 
Ditto

Ditto

Ditto 
Ditto

Ditto

Ditto 
Ditto

Ditto

ditto
of taking up and relaying

• •

Lieutenant FxiUcr,

Estimate

Ditto

Ditto

2,826

C50

1,520
1,300

1,499-

111
583

038

0 0

0 0

at Oomergaum.. 
tbf

126
145

th(

til

2,348

278

1,021
634

for constructing new lines for tho Sepoys, offor constructing new lines for tho Sepoys, of tin 
Native Veteran Battalion on troasuro guard a' 
Penn

for building a travellers’ bungalow and out­
houses at Mhar..

ditto

370

ditto at Nagotna..
4,498
4,393

Carried forward, Ks.

0
0

0

0
0

0

0

0
0

0

0

0
0

0
00

0
0

0

0
0

0

0

0
0

0
0

0
0

0

0
0

11,32,539 0 0
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Names. Amount.

lis. a. p-
Brought forward, Rs. 11,32,539 0 0

Estimate for raising the extra plinth to out-houses at
.at Nagotna 343 0 0

Supplementary estimate for the construction of bath-rooms
and necessaries to tho travellers’ bungalow 
at Punwell 91 0 0

Estimate for constructing a new bunder at Nagotna C,2GC 0 0
Ditto ditto a branch road leading from the

main road to the new travellers’ bungalow 
at Nagotna 1,232 0 0

Ditto for repairing the out-houses of tho travellers’
bungalow at Indapore, on the Mahableshwar 
road 400 0 0

Ditto for constnicting a ramp at the end of tho Panwell
bunder .. 807 0 0

Ditto for repairing the out-houses of the travellers’
bungalows at Panwell and Chowke 478 0 0

Ditto for constructing a dam with sluices over the creek
near tho village of Wansee 7,759 0 0

Ditto for putting up the ceilings to the travellers’ -
bungalows at Panwcll and Chowke .. 22G 0 0

Ditto for annual repairs to roads and bridges for the
year 1851-52 1,30,280 0 0

Ditto for annual repairs to travellers’ bungalows,
Dhurrumsallas, and buildings in tho General, 
ililitary, Judicial, Territorial, and Ecclesi­
astical Departments, for the year 1851-52. .. 0,042 0 0

Grand Total, Company’s Rupees.... 12,93,153 0 0

W. D. GRAHAM, Brevet Captain, 
Superintendent of Roads and Tanks.

I
t

    
 



TUB

I t

BOMBAY EN6INEBBS’ EEPOET

I'Oll THE

OFFICIAL YEAR 1851-52.

comprising

KEPOKTS FROM LIEUTEN^VNT COLONEL WALTER SCOTT j MAJOR 
H. B. TURNER; CAPTAINS J. J. F. CRUICKSHANK, C. W. 

TREMENIIEERE, W. S. SUART, B; R. POWELL, T. L. 
JAMESON, AND W. D. GRAHAM; LIEUTENANTS

M. K. KENNEDY, W. R. DICKINSON, C. NASMYTH, 
R. LAURIE, AND J. G. FIFE; AND 

MR. T. P. ARMITSTEAD.

3i5o mfiai):
PRINTED. AT THE

BOMBAY EDUCATION SOCIETY’S PRESS.

1853.

    
 



    
 



ABSTRACT STATEMENT of the EXPENDITPRE

IN THE

GARRISON ENGINEER AND CIVIL ARCHITECT’S 
DEPARTMENT,

For the Year 1851-52.

Bumbay, IsZ May 1852.

Kames of Works. Total.

Jis. a.
GENERAL DEPARTMENT.

P-

Annual repairs to the buildings in the Ge­
neral Department, for 1851-52 .. .. Rs. 10,771 9

Petty repairs to the buildings in the General
Department 6,660 10

Other works ..
IneluJing—
Alteratioiis required to adapt the present 

quarters of the Medical Officer in charge 
ofthe Lunatic Asylum at Colaba for tlie 
reception of lunatics

Reservoirs on the Esplanade
Deepening the Phansee tank on the Espla­

nade
Alterations to the Jamsetjee Jejeebhoy Ho.s- 

pital............... .. .. .. ..
Draining the Caves at Eiephanta ..
Making improvements and alterations to the 

Lunatic Asylum at Colaba

New buildings
Jnchiding—
Construction of new wells on the Esplanade, 

at tlie expense of Ramlall Thaeoorsoy- 
duss, Esq. ..

JUDICIAL DEPARTMENT.

Annual repairs to the buildings in tho Jutli- 
eial Department, for 1851-62 .■ Rs.

Carried forward, Riipoos
.1

17,438
20,130

9

4,888 14 4
2,401 0 0

1,068 0 0

2,645 9 6
808 0 0

3,500 0 0

.. .. •• 15,460

13,686 5 9

1,065 8 0

1,065 8 0 53,028

5

lu ii

1

2
3
1

3
5
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Names of Works.

lit!. a. P-

Brought fornard, Rupees 1,065 8 0 53,023 10

Petty repairs to the buildings in the Judicial 
Department! .. .. .. 1,598 8 0

Other works ..
New buildings

TERRITORIAL PEPARTSIENT.

Annual repairs to the buildings in tho Tom-’ 
torial Department, for 1851-32 .. .. Rs.

Petty repairs to tlio buildings in the Terri­
torial Department ..

1,327 0 0

250 4 3

Other works...

2,664
2,478
1,468

1,577
402

0
0
0

4 
0

5

0
9
0

3
0

ECCLESIASTICAL DEPARTMENT.

Annual repairs to tho buildings in the Eccle­
siastical Department, for 1851-52. .. Rs.

Petty repairs to the buildings in the Eccle­
siastical Department

280 0 0

578 5 0

Other works ..
New buildings

804
079
352

5
0
0

0 
0 
0

MARINE DEPARTMENT.

Annual repairs to the buildings in tho Ma­
rino Department, for 1851-52

Petty repairs to tho buildings in tho Marina 
Department..

Rs. 1,946 0 0

1,465 1 8

Other works ..
3,411

289
1
0

8 
0

MILITARY DEPARTMENT.

Annual repairs to the public buildings occu­
pied by Troo))s, &c. in the Ca.-tle, Fort 
George Garrison, on tbe Esplanade, on 
Cclaba, and at Outpo.sts .. Rs.

Petty repairs to the public buildings occu­
pied by Troops, &c. in the Castle, Fort

25,110 6 0

Curried forward. Rupees 25,110 6 0 67,513 0 1

    
 



fl nines of Works. Tout.

So. a.

lirooglit foivaixl, Bupecs 23,.110 6

6cnr^ Garrison, on Hio Ksplanado, on 
Colaba, and at Outposts...........................

'Otiliov works.. .. .
ftiseellnucons works

Inelvdi»g-r~ 
tovolliiig tho Uspinnndo, supplying water Io 

the dhobecs, anniialrejNiirs tothe Dliobco- 
wadkyjsc., coveriii" Mio rubbisii wirtv sand 
near tlio Colaba cuiisowny, and)' ox|)ouses 
in collecting the fees, &c, ..

Ws029 5

O

4

■tfiSO 12 6

Totot c.'GpciKlituro, inipoes one lac, nineiy-sevon thousanQ, t 
four linndrod anil fovty-ii'VO, annas nine, uiutpiu one.. .. }

61^13

3a,139
82.238
12,533

H
8 

to

t

4
4
4
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MARINE department.
Statement showing the Actual Expenditure upon Works carried 

on under the Engineer to the Dockyard, during the 
Official Year from ]«Z Muy 1851 to 30 th April 1852.

Bombay, Dockyard Engineer's Office, ls< May 1852
JU

Names of Works. Total.

works

Including—
Construction of a portion of tlie work conuected

with the proposed Basin and Breakwater .. 22,045 4 0 
Repairs to tlie fortifications and buildings .............................
Kinergent works executed .. .. .. .? ..

Ss. a.

57,570

6,997
421

5
11

P-

9 a

24
Total. .Rupees 64,959 9 11

Comparative Statement of Expenditure and Establishment in 
the Marine Department under the Engineer to the Dock­
yard, from Isf May 1851 to ‘3Qth April 1852.
Dombay, Dockyard Engineer $ Office, 3Dlh October 1852.

Staff salary .. .. ...
Regimental allowances, less not pay .. 
Purnianont establishment

Other expenditure

Gross expenditure .. .. .. ..
Per-contago of staff salary and establishment, less net pay, on 

gross expenditure .. .. .. ..

Rs.. 7,200 0 0
3,523 8 0
2,849 14 11

13,573 6 11
64,989 9 11

78..553 0 10

0 0

C. W. tremenheere, 
Engineer to the Dockyard.
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No. 81 OF 1853.

Military Department.

To the Secretary to the Military Board,
Bombay.

Commanding Engineer’s Office, Aden, \2th February 1853.
Sir,

' 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 
plummet’ 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 almost 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, 
can be raised and lowered with facility : the weight of the two 
counterpoise rollers is 2,800 lbs.; the gudgeons of the iron 
axle are 3 inches in diameter.

5. The level of the bridge being 9 feet above that of
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tbe around at tlie Isthnius, 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. 'I'he 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 
Isthmus is also the level of the bottom 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, tlierefore, in carrying out the work, to 
retain the sides of the excavation with piles and planks, ns in 
Sketch 1, in which a a are the piles b b 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 tbe ex­
cavation ; the piling was only used at the sides, the beton and 
invert being made in bays, separated by a masonry wall built 
on 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. I have shown in a 
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- 
ti.aus : 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 hills, 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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either side of the proposed line of piling, so that the niaehine 
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 ofthe 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. Had there been no invert, 
nine-tenths of the shot would have been buried in the sandy 
bottom of the ditch, and, therefore, without the invert, it 
vrould 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 
the* 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 
in a very effective manner. Within forty yards the grape 
passes as a ball, but this ground is defended, by numerous 
loop-hole.s in the parapets of the retired flank gorge wall of 
bastions, and of curtains ; and in the right redan and demi- 
bastions 20 feet of this 40 yards is 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 
1 in 8 in the latter. The plans.^nd 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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feop-holes very clearly, and i t is only necessary beve draw 
atfcewfcien t© tbe noucb greatei’ cofflpleX-ity of c@nstcuetton.ia 
J00,p4ioles of nearly sinnlaC exter-nal' ojjeniugs in a waW Witfe 
an externa# batter Silte diat ©f Jibbel Hude^ espeeially when 
the ioop-holes are askew. '•

it. I also- annex a side elevation of a traversing platforni, 
.with a plan -of its stone bed, shewing tlte manner it is placed 
on the bed' in the gateway »<edan.

12. tlie iron racers are screwed to the stone bedSj hoTes 
being made at the necessary intervals in tlie stones, and filled- 

■ wifili lead -to bold tSie secews.
thave ^le honor to he.

Sir,
Your most o'bedieat Servant,

W. S. SUART, Ciaplain> 
Connnanding l£ngineer, Aden.
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Notes extracted from a Memorandum by Lieutenant J. C. 
Anderson, of the Madras Engineers, of the formation of 
the Tunnel through the Hill of Ras-el-Girreff, at Aden.

The tunnel through Ras-el-Girreff 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 16th August 1845. The work 
at the risht or south-east was not commenced until some 
time afterwards. The date on which the scarpinsr at the side 
of the hill was commenced cannot be ascertained, but the 
driftway was not opened until the 1st 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 1st May 

**1846, 9 A months, was 109 A 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 16| feet per month.

In the tunnel through Ras el-GirrefF the worknien 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 ventilating 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.

29,144 privates, sappers and miners, were employed in 
excavating'the tunnel, tbe 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 1| 
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 tbe sides, floors, and roof of the tunnel: when 
this could not be effected with hammers, 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 the 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. It 
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 within a 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, hy Captain W. S. Suart.
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 lbs. 
were used, will, at 5 annas per lb., be.......... Rs.

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 ....

6,029 6

2,496 10

Rs. 7,526 0
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To tbe above must be added—
Tlie working pay* for 31,473 sappers and

miners, at Rs. 7-8-8 per 100 ...............Rs. 2,374 0
And the pay and allowances,-!' also for the

same number, at Rs. 53-9-4 per 100....
The total cost of the tunnel may therefore

be considered to have been.......................Rs. 26,764 0

W. S. SUART, Captain, 
Commanding Engineer, Aden.

• The working pay to tho sappers is of course part of the cost of the tunnel, 
and a rate per day for it has been thus formed :—

1 * -
1
4
8

100

16,864 0

Siibedur, 6 annas .........
Jemadar, 4 annas.........
Havildars,2 annas each 
Naiques, IJ ditto 
Privates, 11 pies each .

Ks. 0 
0 
0 
0
6

5
4
8 

12 
11

0 
0 
0 
0
8

7 8 8Cost of working pay per 100 privates,' sappers and miners .... Rs.
t It may ho a question (as the sappers only work just three-fourths of tho 

time of tho labourers of the department) whotlier tlie full pay of the native com­
missioned and non-commissioned officers, or even of the privates, should ho 
charged to the work, loavingnotbing to pay fertile soldier. I have, however, con­
sidered, that as soldiers with very efficient supervision, they should in hours 
do ns much as workmen in 10 hours ; and in the rate used above have taken nil 
the pay, but for only the number of privates absolutely present, and the propor­
tion of native commissioned and non-commissioned due to 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

No.

Subadar........
Jemadar ... 
Havildars ... 
Naiques........
Privates........
Smith*..........
Hammerman 
Bellows Boy.

bach
»

Pay. Batta. Value of 
Rations.

Total 
Pay to 
each.

Rs, A. p. Rs. a. p. Rs. a. p. Rs. a. p.
42 6 0 16 0 6 3 6 3 58 6 3
24 8 0 7 8 0 3 6 3 35 6 3
14 0 0 5 0 0 3 6 3 22 6 3
12 0 0 .5 0 0 3 6 3 20 6 3
8 0.0 r 8 0 3 6 3 12 14 3

10 0 0 3 8 0 2 6 9 15 14 9
7 8 0 3 0 0 2 6 0 12 14 9
2 8 0 3 0 0 2 6 9 7 14 9

Total.

Rs.
68
35
89

163 
1209 

16
12 

___ 7
1692 8 1

a.6
09
2
4

1414
14

P-
3
30
0
4
999

Pay, &c. for a month of 30 days

Pay, &c. for a single day ................................
Add water supplied to sappers in their lines.

The total expense per day of a working party of sappers of 
100 privates, with their superintending native officer, &c.

• No carpenters’ work in tunnel.

63 1. 4
’ 0 8 0

63 9 4
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Ko. 222 OF 1853.

Military Department.

To the Commanding Engineer,
Aden.

Executive Engineer's Office, Aden, 2^th 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 defensive position now in 
progress of construction here.

2. 1 fear, however, that any details I am able to afford 
will not be of any very general interest; for it must be borne 
in mind, that excavation by blasting, 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 higher 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 1 in 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 a 49 degree sector of a circle of 30 feet radius; and in 
cutting away the rock to such a 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. But though the 
rates obtained from the work are, perhaps, higher than would
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be necessary, were tbe removal of a given quantity of material 
alone the object, yet really valuable data as to tasking miners 
is available. ''

4. The miners work either singly or in pairs, with the 
single or double bar—the former weighing from 30 to 36 lbs., 
with a cutting edge of about 2,J to 2 inches, and a length of 
about 6 or 6i feet; the latter weighing from 20 to 25 lbs., with 
a cutting edge of about 1J to IJ inch, and a length of about 
4.^ to 6 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), 
but in a confined ditch-like excavation it is apparent 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 running 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 
] lb. of steel will be expended.

8. The charge varies of course with the depth of the holes,
and the nature 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 J ozs. per running foot have been found 
sufficient: between these two quantities, viz. 2 and 4 ozs. 
per running foot, a.s minimum and maximum, all the charges 
have ranged in different degrees, proportioned to the varying 
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 of a 
homogenous texture, free from stones, and not unlike a very 
hard description of brick. This is found 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 naetals 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. I have great 
doubts *of 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 blasfs,-it was found a com­
plete failure.

13. The train for firing 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 :—1 lb. of 
cotton thread, cut into lengths of about 3 feet, and twisted into 
loose strands, composed of nine-or ten threads, is steeped in 
mixture composed of 2 lbs. 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 tampjng 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 jjrovide 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 debris of the mines 
which»have first exploded, and the train has, as it 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 only 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 simultaneously 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 I 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 lbs. each) being placed 
in position, the ends of two stout tin tubes, cased in and 
strengthened by wooden battens, were introduced, one into 
the centre of each charge, the other 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 
1J lb. of powder, into which was inserted the hose leading up 
through the Ramping 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 ijiight 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. I am not aware that I can say anything more of inter­
est on this subject: perhaps I 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 repetition 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 labour: the system of fining 
is very strict, and rigidly attended to, so that the tasks we
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exact may be taheu wifcli Gonfidence as nearly tlie utmost that 
inen can be expected to ipevforna for a continuance.

I have the honor to be,
Sir,

Your most obedient Servant, 
hd. K. KENNEDY, lieutenant. 

Executive Engineer, Aden.
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TABLE No. 1.

Statement of Miners^ faslis.

Nature of Kock.

JjO (a M 
® ® *3

® *5 aS

2

S.S s

2® ~ (O 
s-gg

M ft,
® :3 ®

a b •a ® ®® ft 00

s o

Cm

® 2 
u n
S sc 
0.2 

a

Remarks.

•

Trap rock of a porphyri-
ft.
8

ft.
1

oz.
2 A good building stone.

tic character, very 
hard.

Basaltic lava, the crystals 8 4 2 This rock is about tho same
composing tho paste of 
which are so minute as 
hardly to be separately 
distinguished, also very 
hard.

Basaltic . lava, very like 11 5 2i

density as the blue trap of 
the Deccan. It is very brit­
tle, and difficult to work ; 
and, though extremely hard 
when first excavated, is unfit 
for building purposes, as the 
exposed surfaces soon de­
compose.

Quite unfit for building.
the above in appear­
ance, but not 80 hard.

Basaltic lava, similar to 13 Ci 2i Ditto ditto, *
the above in yrpear- 
ance, but still softer, 
and Icss'brittle.

Igneous rock of a cindery 18 9 4 This, owing to the fissures it
description, cellular, 
and full of holes and 
cracks.

Indurated vulcanic mud. 20 10 4

contains, is very difficult to 
get through, some of the 
blasts producing very little 
effect.

containing stones, and 
streaks of harder mat­
ter.

Ditto ditto ditto,
of an uniform texture.

21 12 4

Thoro 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. 5
» »

Detailed Rate for Excavating, per 100 Cidic Feet

Description,

Labour

4-846
1- 05-2

-084 
-057

2- 071

Miners...............
Marwallas ....
Smiths..............
Hammermen ... 
Biggaries..........
Superintendence

Deduct fines, &c..........
Total amount of labour

Materials.
-232
-018
-009
.072 

6-439
-077

Pounds Cotton Tliread .. 
Pounds Swedish Iron .. 
Pounds English Iron.... 
Pounds Bar Steel Blister. 
Pounds Powder...............
Cwt. Coal .......................
Sundries...........................
Water...............................

Bate. Per

Rs. u. p.

12 11 C Month.
8 0 0 n

18 14 9
9 0 41 if7 0 0 if

if

0 4 0 lb.
2 0 9 Md.
I 12 01
0 2 1' Ib.
0 6 0

23 8 31 Ton.
.... if
... • if

Amount. Total.

Total amount of materials

Rs.

2 
0 
0
0
0
0

a. ■ p.

0
4
0
0
7
0

Rs. a. p.

10-383
6-862

10- 17-2
3-291
8- 78

11- 178

2 15 2-256
0 10 11-555

2 4 2-701

0 
0 
0
0
2
0
0
0

1 
0
0
0
0
1
1
1

1- 214 
0-28-2 
0-108
1-81-2
2- 340
5-384
3- 301
8-193

2 6 10-614

Total for 100 cubic fcot of rock excavated . 4 10 1-315

M. K. KENNEDY, Lieutenant,
Executive Engineer, Aden,    

 



Qom^watiwe Statement of ^xpendibua^e and ]^t<ibUshmeni in 
iZze flxeeutivb &n.^ince,v's Jfepcrrt/ment, AfUn^^' the Year' 
i§51*52, caUed for in Ji^^iAary Board’s Cia^crdar No.

111464, of October 18S2.
I

Staff Salary............................................
Exocutivo Engineer- • < Extra baMa............................................

C Rcgimentalairowanccs, less net pay..

° ............... iiegimontai allowances, less not pay •.
Permanent establishment .....................................................i. > • 

©tJier oxpondituro

, Gross c:qponditure.......................

Pcr-eentage o{ staff salary, extra batta, cegimontal allow­
ances, less not ,pay, and ipormanont establMiment, on gross 
expenditure ............................... ........................... . .................

J?s. a. t-6,000 6i 070.3 1 81,61? 4 664ff ff 6111 1' 6164 4 1110,433 10 7
1:9,G6O 6 84,60,496 4 8

1,?9,856 4

M. K. KENNEDY, Liewtenant,
ExeGirtive EBgiweeK, AtleH.

E.xccutwe Engineer’s Offiee, 
Aden,January 1853.
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Comparative Statement of Expenditure and Establishment for 
the Year 1851-52.

Staff salary ......................................
Extra batta .. .. .
Regimental allowances, less nett pay .

Rs. 3,600
730

1,618

0
8
8

0 0 0

Permanent establishment 8,894 12 2<

/•
This amonnfr in- 

eludes Rs. 701«Id«9 
batta of Surveyor 
and Maistry; Ils. 945 
office tentage and 
tent carriage; Rupees 

for puggees 
employed for the pro­
tection ofpublic build* 
Ings at Kaira and 
Hursole; and Rs. 120 
horse allowance to 

I^Seijeant Overseer.

14,843 12 2

Other expenditure {
This amount in* 
eludes Rs. 120 oil 
allowance for public 
guards, and Rupees 
957-0-7 stalionory 
allowance.

Gross expenditure 60,926 8 6
Per*centage of staff salary, extra batta,

regimental allowances, less nett pay, f * 29*147
and permanent establishment, on ? * ’ * * 
gross expenditure..................................J

W. R. DICKINSON, Lieutenant, 
Executive Engineer, Ahmedabad Division.

Executive Engineer’s Office, Ahmedabad, 
Qth January 1853.
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Comparative Statement of Expenditure arid Establishment for
the Year 1851-52,

Staff salary J 2nd Lieut. D. Nasmyth..Rs. btatt salary. Nasmyth 1,103
1,296

1 t

3
12

Extra batta.—2nd Lieut. D. Nasmyth .. 251 13

Regimental 'f
allowances, >2nd Lieut. D. Nasmyth, 

loss nett pay. 5

f
The extra batta for 
Lieutenant 0. Nas­
myth is drawn in 
the 4th Troop Horse 
Artillery abstracts.

593 13 0 Ditto ditto ditto.

Poriuanont establishment 3,575 10

' WThis 
eludes 
batta and allowance 
of Surveyor and 
Molstry; Rupees 
110-5-0 hone nllow- 
anco to acting Over­
seer O. Droft; Rupees 
47-11-10 horso rent 
to ditto; and Rupees 
00-0-2 for puggecs 
employed for the pro­
tection of public 
buildings on« Mount 
Aboo.

amount in- 
Rs. 104-7-4

6,721 5 6

Other expenditure
r* This amount in­

cludes Rs. 120 oil 
on Oi 1 A A J allowance for pub- 
ZU, JI I O guards, and Rs.: iiv uttu

I 148>ld>d for statioiv* 
^ery supplied.

Gross expenditure 27,632 11 6

Per-centage of staff salary, extra batta,'J 
regimental allowances, less nett pay, t 
and permanent establishment, oil r 
gross expenditure..................................J

24-324

C. NASMYTH, Lieutenant,
Late Acting Executive Engineer, Deesa Division,

Executive Engineer's Office, Camp 
near Deesa, VIth March 1853.
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Comparative Statement of Expenditure and Establishment for
the Year 1851-62.

staff salary Bs. 220 0

This is not in tho 
bills called a staff 
salary, but is the 
amount of Rs. 2 per 
diem drawn by the 
Major of Brigade, 
while be is superin­
tending public works.

Extra batta r
The Major of Bri­
gade draws this in 
his other abstracts in

I the Miiitory Deport- 
I ment.

Regimental allowances, less nett pay*.. Ditto ditto ditto.

Permanent establishment None.

220 0 0

Otber expenditure
f 

eludes As. 144 for a 
1 HIT *7 oJ writer; Rs. GO oil 
1,04/ / allowance for public

guards ; aud As. 0«2-4
(^the cost of stationery.

This amount in-

Gross expenditure 1,867 7 9
Per-centage of staff salary, extra batta,

regimental allowances, less nett pay, ( .,, j j-ygo 
and permanent establishment, on ? " ’ * 
gross expenditure.................................J

B. R. POWELL, Captain, 
Major of Brigade, in Charge of Public Works.

Rajhote, 2Qth March 1853.

• •
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Comparative Statement of Expenditure and Establishment for
the Year 1851-52.

I

Staff salary Ra. 334 0

X 'This is not in tlio
I bills called a staff 
I salary, but is the 

nJ amount of Rs. 2 per
S diem dr iwn by tlie

I Line Adjutant, while 
he is superintending 

(.public works.

Extra batta
The Line Adjutant 

y draws tliis in his other 
J abstracts In the MUi- 
C tarf Department.

Regimental allowances, less nett j>ay .. Ditto ditto ditto.

Permanent establishment None.

334 0 0

Other expenditure

f This amount in- 
W eludes Bs. 132 for a

X lux allowance for public 
a guards ;andlts.l7«2-2 
f the cost of stationery.

' Gross expenditure 4,218 1 10

Per-centage of staff" salary, extra batta, 
regimental allowances, less nett pay, ( 
and permanent establishment, on ? * * * ’ 
gross expenditure................................. J

7-922

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 1851-52.

Lieut. M. Kennedy...........
Staff salary.? Captain T. L. Jameson.. 

C Brevet Major J. Kilner .

r Lieut. M. Kennedy...........
Extra batta.? Captain T. L. Jameson., 

t Brevet Major J. Kilner..

less nett pay^ j

Rs. 1,260 0
1,718 4

601 11

255 10
440 13
198 5

466 4
442 15

9
1

10

0
4
6

r Tho r^inicnhil 
9 1 nllowanco to Cap' 

lain Jameson . is 
" a dra>vn in tho 30th 

VKegimcnfs abstract.

Permanent establishment (
This amount in­
cludes Rs. 833*18-3 
for horse allowance 
to 'Curopenn Over­
seers ; Rs. 8-8-0 pus- 
Q sage to ditto ; Rupees 

I 371-1-11 for batta 
and allowances to 
Surveyors, Writers, 
Moislry, and Peons, 
icc.; and Rs. 340 for 

^office rent at Broach.

13,648 14 H

8,364 13

Other expenditure

f This amount in-
I eludes Its. 130 oil
I allowance for public

11,371 4 guards; .Rs. SI3 for
I stationery nllowan-
1 CCS; aud Rs. 310 pas-
^suge money.

Gross expenditure 25,020 3 4

Per-centage of staff salary, extra batta, 
regimental allowances, less nett pay, f 
and permanent establishmbnt, on / ’'' ‘ 
gross expenditure .............................J

54-531

T. L. JAMESON, Captain, 
Acting E.xecutive Engineer, Surat Division.

Executive Enyini'er's Office, Surat, 
• March 1853.
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No. 1784 OF 1852.
I I

Public Works. General Department.
To the Secretary to the Military- Board,

Bombay.
Sir,
I have the honor to forward the Annual General Report of 

the proceedings of the Public Works Department in Scinde, 
during the oflScial 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 Hilary, Civil, and Marine Departments 
of the several Executive Officers in Scinde.

Names of Divisions. Amount ex­
pended on each.

Amount of 
Superintend­

ence.

Superin­
tending Per­

centage.

Ds. a. p. Ds. a. p. Ds. a. p.

Lower Scinde.

Military Department.

Repairs ....................................... 7,986 11 0
Annual repairs 3,235 1 3
Barrack Department 2,145 1.5 7
New works .. 1,08,569 7 0

Total Military Department.. 1,21,037 2 10

Civil Department.

Repairs .. . • 6,218 5 4
Annual repairs 90 9 4
New works.. 74,840 1 11

Total Civil Department.... 81,149 0 7
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Kames of Divisions. Amount ex­
pended on each.

Amount of 
Superintend­

ence.

Superin­
tending Per­

centage.

Rs. a. p. Re. a. p. Rs. a. p.
Lower Scinde (continued).

Marine Department.

Annual repairs ........................... 85 7 9
Kew works........................................ 285 1 10

Total Marine Department . ■ 370 9 7
Total Military Department .. 1,21,937 2 10
Total Civil Department .... 81,149 0 7

Grand Total.. 2,03,456 13 0 18,709 3 11 9 3 1-571

Central Scinde.

Military Department.

Repairs 6,667 12 7
Annual repairs .. .. 997 13 3
New works........................................ 17,050 9 4

Total Military Department.. 24,616 3 2

Civil Department.

Repairs ........................................ 1,577 13 8
Annual repairs ............................ 2,034 7 6
New works.. .. 4,138 4 6

Total Civil Department.... 9 3

Marine Department.

Repairs ........................................ 159 3 4
Total Military Department.. 24,616 3 2
Total Civil Department .... 7,750 9 3

Grand Total.. 32,626 16 9 15,895 10 8 48 13 11

Upper Scinde.

Military Department.

Repairs............................ 3,408 3 1
AnntAl repairs •• •• «• 692 13 6
New works .. .1 8,131 12 6

Total Military Depai-tment-• 7,132 12 11
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Names of Divisions. Amount ex­
pended on each.

Amount of 
Siiperintend- 

CllCOi

Superin­
tending Per- 

• centage.

Rs. a. p.
1 1

Rs. a. p. Rs. a. p.
Upper Scinde (contiwied).

Civil Department.

Repairs .. 3,108 12 1
Annual repairs 242 4 5
Now works.. 8,070 4 7

TotalCivii Department.. 11,427 5 i

Marine Department.

Repairs 424.15 6
Annual repairs 247 9 7

Total Marine Department .. 672 9 1
Total Military Department.. 7,132 12 11
Total Civil Department .... 11,427 5 1

Grand Total.. 10,232 11 1 8,863 11 C 43 1 lOi
Total of expenditure.. 2,55,210 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 sura 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.

6. Lieutenant Fife’s attention was probably attracted to 
the style of roof by the circular hollow-tiled Syrian roof,

p
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which has, I believe, been largely adopted at Macbnis, and ©f 
whieb the dome of the ice-house in Bombay is a specimen'; 
but the great superiority of his invention consists in the pecu­
liar form of the hoHow tiles, Krom which a vault can be built 
with perfect safety (as yet 22 feet span is the largest} witliont 
any centering whatever.

I have the bononv to be.
Sir, *

Your obedient Servant,
li. B. TVRNEU, Major, 

Su'perint^ding Hngineer, Seinde. 
litiTvaehce, 1st September
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Public Works. General, Department.

To tbe Superintending 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 vaulting 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 tbe crown 
of an arch of 15 feet span, to ascertain whether the method 
was practicable. The result was most satisfactory. It was 
evident, that beyond 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 
(Fig.s. I 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 tbe voussoirs. As 
this was being done, I placed three rods (g, 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, I 
commenced loading the vault with bricks. They were piled 
on without any bond or cement, till they were 1J 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 brick, 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. I allowed the vault to remain loaded 
for two or three days, after which I took it to pieces, to see 
whether the voussoirs had sustained any injury. Of the 700 
voussoirs 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 3J lbs., the solid 
voussoir weighing 15 lbs. 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 1J 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 
walls 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 
fo bear the thrust of the vault, were but little tied together by
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the end walla, 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 constructed, I carefully watched the walls, to see 
whether any movement took place. None, h’o’wever, 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 verandahs 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, howeves, 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 
first of these was commenced very lately, and the vaulting 
had not been execu^d when I left Shikarpore. The main 
vault is to be 16 feet jn span, and will rise 5 feet 4 inches, 
walls 2 feet thick, of sun-dried brick. The verandah vaults 
are to be 8 J feet in span, and will rise 2 feet 10 inches ; walls
II 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 1J 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 semU 
circular, and of 15 and 9 feet span. It was originally intends 
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 many 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 plan.

8. The experiments made by me do not furnish data for 
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 is done more rapidly than brick vaulting, i. e. a 
workman can do 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 measui^ment 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 buildings 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 describedin 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 Servant,
J. G. FIFE, Lieutenant,

, Executive Engineer, Upper Scinde.
Kipree, West Bank of Nara, December 1851.

Description of the Method of making Hollow Hexagonal 
Voussoirs, and Vaulting Roofs with them.

I'o form the moulds, a solid wooden voussoir is first made, 
in the following manner :—a piece of wood about 15 inches 
in length, and 9 inches in diameter, is shaped into a tolerably 
accurate cylinder. Its ends are then sloped off, till it becomes 

’ oblique, as shown in 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 be required, is cut off (Fig. 3). 
The superflous wood is then pared away, leaving the solid 
voussoir, as shown in Figs. 4 and 6, 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 5 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 iflto the 
koonda, pressing the clay against the sides and bottom. 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, 
while drying, any cracks that may appear ought to be stopped 
with moist clay. As the moulds are removed from the koon­
das, the weight may 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, mu,ch 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 causing 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 16 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 1 
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, I 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 
great use. 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 to dry; 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 putty, 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 bis bread. It is then beaten out 
with the palm of the hand into two flat cakes, which are care­
fully placed against 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 an inch thick, inserted between the clay 
and the lower side ofthe 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. An iron 
rod, like that previously mentioned, is then passed through the 
bottom of the mould into the top of the wheel. Next a 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 having a 
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 downwards.

If it descends very rapidly, it will be found, on taking it;
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cut, that the cakes of clay are too thin: whenever this 
appears to be the case, more must be added with the hand. 
If the 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 ofthe mould. This is ascertained 
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 renmved. 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 the 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 
W'heel 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 vvater, and 
joining the cake to the clay previously placed. .If this i.s 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 l)egins to stiffen, the mouth, 
must be hammered flat, a small hole being made'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 common 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 layers 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.
Orife 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 ........................................Rs.

And paying the assistants at the usual rate. (viz.
2 annas each) ...................................................

0 2 6

0 4 0

We have Rs. 
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 ...................................Rs.

Paying the assistants at the usual rate of two 
annas each ....................................................... Rs.

And allowing one cart and a coolie 8 annas per 
day for two days for collecting litter.......... .. .Rs.

6 60

50 0

40 0

1 0 0

1 9 0We have, Rs.

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 expert, 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 mixthe 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 voussoir in the 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 himself, 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 reasons 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 lightest form that can possi­
bly be chosen.

This peculiarity has been remarked in the honeycomb, the 
cells being hexagonal. 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 I 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 j consequently, when the wedge is removed, the

    
 



56

clay at the sides to a small extent expands again ; 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 bore 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 taken in doing 
so to keep the top parallel to the direction of tlie vault) with
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two or three blows from the hand. It penetrates like a 
wedge, making the joints quite smooth. After tliis, the joints 
should be closed above and below, to make them air-tight, tilt 
the clay has stiHened a little. No. 9 is then thrust into its 
place in the same way as No. 8, forcing thd 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 perpendicular 
to the direction of the course, they are Hirectly 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 j 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 feet in 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 expeditious 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 found from experiment that the haunches 
of a semi-circular vault of 15 feet span could be carried up 
to a height of 6 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

    
 



58

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, 2^th Decemler 1851.
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No. 3627 OF 1862.

Public 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 1st 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 duringtheyear 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 19J to 23J per cent. Thecause 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. I am happy, however, to remark, that the recommence­

ment 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 wxth the Communications of 
* ' the Country.

Lieutenant Jenkin Jones, Is# 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 
Wurgaurn, 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 Ahnied- 
nuggur has already adopted this route, in preference to the 
old road via Lohgauin 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, at a 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 wliich 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 R^rrah Ghaut. The 
audount 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 tbe 18th October 1851, and he has been employed in 
the construction of two roads, one from ■ Narraingaum to 
Jooneer, and the other from Narvaingaum to the Alleh Khind, 
in the direction ofSungumnair and Nassick. These roads 
were sanctioned under date the 18th March 1861, at the rate 
of Rs. 800 (eight hundred) per mile. Curb stones have been 
dispensed with. The road has been very well drained through-
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out, and, when completed, there will not be a 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 Chuudunpooree 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, ‘Ind 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.

Is#.—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 tl»e 17th December 1845, for Rs. 2,64,732 
(two lacs, fifty-four thousand, seven hundred and thirty-two), 
and it was commenced under date the Sth 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.

Ind.—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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2rd.—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.

^tli.—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 
tlie line
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the Road, from Poona to Yenegaiim.

(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 hundred), 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 I in 20, and' the 
sanction for its construction is daily expected.

16. Captain Macdonald succeeded the late Captain 
Dennis in charge of the dawk road from Ahmednuggur to the 
Wurda river, in the direction of Nagppor.

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 Godaveryand the Wurda river, the cost of which 
has amounted on the whole to Rs. 12,2.37-1-4 (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. ,

Jfr. Scott, in charge of Roads in Salsette.

19. No new roads have been carried into execution by this 
Assistankduring 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, Goregaiim, and Sanky bridges, on the 
Gborebunder 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 and 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).

Lieutenant 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 reference to the Government 
of India, and the extensive works along the line were stopped, 
with the exception of the viaduct oyer 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. 2,55,849 (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). It is 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 hundted and 
thirty-eight, annas ten, and pies two). Land-slips have been 
removed on the 1st 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 Chapman, 
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 cpst, 
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 of a 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 ppened to the public, with the exception of that over 
the Nassurdee river, close to Nassick.

28. I will now merely refer to a few of the works which
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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 . a 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, and 2 feet.

35. The Undvvell bridge was connected with the old line 
of road, at a cost of Rs. 902-r6-l (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, si,x 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, Bunds, and Wells.
37. Lieutenant Jenkin Jones has incurred an expenditure 

of Rs. 4,065-9-6 (four thousand and sixty-five, ann.as nine, 
and pies six), in the construction and repairs of tanks, bunds, 
and wells in the Poona Collectorate.

38. The Jooneer aqueduct has been deaned .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 afresh estimate for 
the completion of the work, which has been duly sanctioned, 
under date the I9th of MaYch 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. Lieutenant Waddington made some repairs to the 
Narrairigaum 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 Pan well, 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. Mr. Scott has executed some petty works in Salsette, 
and he has built a sluice-gate to the Government Khar at 
Bhinder, near Gborebunder, 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 Scott 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 tw’elve, 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.

Buildings.
48. Lieutenant Jenkin Jones has incurred an expenditure 

of Rs. 4,748-6-6 (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. Armitstead 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-room 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, comes to Rs. 2,117 (two thousand, one hundred and 
seventeen).

50. • Furniture has been provided for all the buildings, at 
the cost specified in the statement.
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61. 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 sup­
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. fllr. Scott has incurred an expenditure of Rs. 
6,076-10-3 (five thousand and seventy-six, annas ten, and 
pies three) in the construction 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. Liezitenant Scott, 1st Assistant, has expended the sum 
of Rs. 925-3-3 (nine hundred and twenty-five, annas three, 
and pies three) in the repair of the 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 
feet pleased with the exertions made by the Assistants and 
tlieir subordinates in tbe execution of the works entrusted to 
their chairge.

I have the honor to be, '
Sir,

Your most obedient Servant,
W. a GRAHAM^ Brevet Captain, 

Superintendent of U®ads and Tanks. 
jPoonfl, 'Siij)eriitteK(lent of tioad^

25z7t December 18'52.
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Statement of Expenditure in the Construction and Repair of 
Public Works in the Road and 2'anh Department, from 
the IsZ May 1851 Zo the ZQth of April 1852.

Superintendent of Roads' Office, Poona, 25tli December 1852.

Kames of Works. Amount. ' Total.

Ss. a. P- Ss. a. V-
Works connected toith the Communications 

ofthe Country..............................................

Including—

Ann'..al repairs to roads, bridges, &c. for 
1850-51............................................ ................

Improving and widening the Akoordee road. ■ 
Annual repairs to

Ditto to

roads, bridges, &c. fur
1851-52 ...........................
roads from Poona to Se- 
roor, for 1851 • 52...........
cross-road from Cliakun

6.274
8,283

16,643

2,31,404 10 7

46 8 
.1

10 10

Constructing a new
vid Tullegaum, to join the Poona mail road. 

Constructing a new road from the old Panow- 
loe road to join the present ||pona mail road, 
and widening the road from new Poona 
bridge to old Panowlee road .......................

'Annual repairs to roads, bridges, &c. for 1851-
52, in the Ahmednuggur Collectorate . •. ■ 

Constructing one double and four single drain,-
on the road from Nuggur to Neombadeera. 

Improving Maria Ghaut road............................
Making a road from Narraiugaum to Jooneer.

Do. do. do. do. to Alleh Khind. 
Constructing a new line of road between

Poona and Patus............................................
Constructing a new line of road between Inda­

pore and Bheema............................................
Constructing a new line of road between the

Bheema river and Timboornee ...................
Annual repairs to main road from Poona to

Patus, fur 1851-52 ...................
do. from Patus to Indapore, 

for 1851-52 ................................
do. from Poona to Neera 

'bridge, for do...............................
Fixing standards from Poona to Neera bridge. 
Annual repairs to masonry, wooden, and Hying 

bridges on the Nagpore dawk line, for 
1851-52................. . .................... .....................

3,557

3,385

2,493

3,784

320
1,304
1,900

5 5

13

II

4
9
3
1

1,340 11

14,371

17,583

2,836

1

10

9

5
9
2
0

0 0

14

10

10

1

Do.

Do.

7,712

5,311

5,868

10

10

514
9

6
■0

4
2

1
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Names of Works. Amount. Total.
Building masoniy, wooden, and flying 

bridges for the year 1850-51 .......................
Maintenance of ferrymen and haulers along 

the dawk line of road, for 1851-52...............
Clearing a fair weather road between the 

Godavery and the Wurda river ...................
Building masonry, wooden, and flying bridges, 

for the year 1851-52........................................
Annual repairs to mail road, for 1851 -52.... 

~ to cross roads in the Northern
Konkun, for do......................

to main road for do...................
to cross roads in the Southern

Konkun, for do.....................
the Dhysur, Ghoregaura, and

Do.
Do.Do.

Improving
Sankey bridges, and their respective ap­
proaches on the Gborebunder road............. .

Constructing a horse boat for the ferry be­
tween Gborebunder and Bassein..................

Repairing the ferry boats at Oomergaum and 
Dhanoo........................................................... —

Annual repairs to the several lines of roads in 
Salsette, for 1851-52 ....................................New line of road between Kussara and Khur­dee .................. ’....

Annual repairs to'main road, for 1851-52.... 
Building a bridge over the Undwell river and 

approaches .................................... ..................
Constructing a bridge over the Waldevi river. 

Do. bridges over the Wakee and 
Kaprah rivers, and over a nulla near Egut­
pooree, and making a -now road on both 
sides ..................................................................

For constructing ford, with approaches, near 
the site of the now flying bridge at Nassick.

For the new flying bridge over the Godavery 
river, at Nassick............................................

For removing a steep and dangerous ascent 
on tho great Agra road, near the town of 
Chandore.........................................................

For the improvement of tho portions of the 
Agra line of road between tho Thull Ghaut 
and Chandore Ghaut ....................................

Annual repairs to tlie completed portions of 
the road between KusSnrah and Egutpooru, 
for 1851-52 .....................................................

Repairs to

Do. to
Making a 

Ooineralla

main road in the Nassick Sub-
Collectorate, for 1851-62...............
cross road in the Na.ssick Sub- 
Collectorate, for 1851-52...............
new load from Sawiill Ghaut to

Rs.Rs. a. P-

2,191 4 6

3,297 3 11

4,222 1 8

2,723 11 0
5,425 3 1

3,412 8 2
4,572 9 1

1,691 9 1

1,519 1 8

1,026 0 0

1,007 0 0

19,407 2 5

5,059 12 7
11,980 5 8
4,777 15 4

1,282 12 11

1,441 0 o

1,524 1 11

3,041 15 6

3,894 3 5

8,853 6 3

1,895 4 0

13,427 15 4

1,883 8 7

3,724 7 11

a. p.
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Names of Works.

Tanhs, Blinds, and Wells

Including— t

Repairs to Jooneeraqueduct ............................
Do. to Hafiz Baugh aqueduct, at Jooneer. 

Clearing out the aqueduct whicli conveys wa­
ter from tlio Katruz tank to the city of 
Poona .............................................................

Constructing a ramp at the end of the Pan­
well bunder ...........................

a dam with sluice over tho creek 
near tho village of Wasseo.... 

a well at Kussarah ...................
bundarn at tho villago of Loneo-

Do.
Do.

Building a
•.

S'Jmmg a well at Tullcgaum, between tin 
Thull Ghaut and Egntpoora .......................

Repairing a bund at the villago of Boralah 
Taloukn Dindooree ........................................

Buildings

Incluiing—

Construction of bath-rooms tmd necessaries to 
Poona travellers’ bungalow...........................

Arm-racks and shelves to staging pendalls. 
Annual repairs to travellers’ bungalow in the 

Ahmednuggur Collectorate, for 1851-52 .. 
Erecting five travellers’ bungalows between 

Poona and Indapore ...............
Do. a new travellers’ bungalow at Jee- 

jooreo ........................................
Constructing a now travellers’ bungalow at 

Mhar............................................
Do. do. do. at Nngotnah.

Erecting pendalls for certain of the police 
parties stationed in Salsette .......................

Petty repairs for 1851-52 ...............................

26,906 10

Amount.
1

Bs. a. P-

861 6 1
978 13 6

1,210 13 II

897 0 0

766 7 6
574 1 5

680 14 6

669 9 10

639 14 1

810 0 0
1,666 0 0

620 0 0

3,375 8 9

645 10 10

3,276 8 a
3,703 15 9

690 0 0
2,102 1 3

Bs. a.
10,711 4

Total.
P-
8

0

Grand Total Company’s Rupees two lacs, sixty-nine thousand, 
and eighty-two, Annas nine, and Pies three.............................. 2,69,082 9 3

AV. D. GRAHAM, Brevet Captain, 
Superintendent of Roads and Tanks.
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