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INTRODUCTION. 

TnE meritorious young Officer whose two Yaluable Reports constitute the most 
important part of this No. of the Selections did not, it will be seen, long outlive 
their completion. On the 5th January the Government of Bombay received the 
following communication from l\Ir. H. B. E. Frere:-

N o. 514 OF 1853. 

REVENUE DEPARTMENT. 

From the COMMISSIONER IN SCINDE, 

To the RIGHT HoNoRABLE LORD VISCOUNT FALKLAND, 
Governor and President in Council, Bombay • 

.Dated 27th December 1853. 
MY LORD, 

It is with feelings of the most sincere sorrow that I transmit, fol' the informa­
tion of your Lordship in Council,.• the enclosed copy of a letter from Captain 
Hodgkinson, Deputy Magistrate in charge Suddur Station, Hydrabad, and extract 
of a letter from Captain Ethersey, Superintendent Indus Flotilla, giving an 
account of an accident to a boat on the river Indus, during the night of the 
21st-22nd in.stant, which cost the lives ·of Lieutenant Chapman, Engineers, and 
of several of his establishment . 

2. Lieutenant Chapman had examined the Lukkee Pass in company �ith 
�Iajor Turner, in order to select the best line for a road over it; and, after parting 
from Major Turner, was on his way back to Kurrachee, to prosecute his survey 
of a line for a railway to Kotree, when the accident occurred. 

3. Of the accident itself, I am unable to add any further details to those which 
will be found among the enclosures, except that I am informed four more of the 
Native followers got ashore, at some distance down the river, and reached Hydra­

. bad, subsequent to the date of Captain IIodgkinson's letter. 
4. It was from a faint hope that Lieutenant Chapman might have escaped in 

a similar manner, that I have forborne sooner to report this lamentable occur­
l'ence; but all hope is uow, I regret to think, at an end-though the strictest search 
has hitherto failed to ensu1·e the recovery of Lieutenant Chapman's body. 

5. Of the extent of the loss the Public Service has sustained. by Lieutenant 
Chapman's death, I need hardly inform your Lordship in Council; for the re­
cords of Government, and the high estimation in which he was held by every 
Officer of bis own distinguished Corps, alike testify , to professional abilities and 
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energy of no common order, of which he has left a less perishable monument in 
the new road over the Thull Ghaut. Nor do I think that the warmth of per­
sonai reO"ard for a character in which manly frankness wns combined with a sin� 
gular a�iability in every social relation, has more than its <lue weigltt, when I 
view the early death of this most promisi ng and lameDted young Officer as a 
public calamity to the · province, the improvement of which had been , since he 
landed in it, the constant object of bis professional labours .-laboms which ,  your 
Lordsh ip had lately an opportunity of judging, were as remarkable for the zeal as 
the judgment which directed them. 

I have the honour to be, &c. 

(Signed ) H. B .  E. FRERE, 
Commissioner in Scinde. 

Commissioner's Office, Camp lJ,foollane, Katl'ear, 
27th December 1853. 

( Copy. ) 

To the COl\I�t tSSIONER IN SClNDE, 
On Circuit .  

Dated Hydrabad, 22nd December 1853. 
Sia, 

I deeply regret · that, in the absence of the Collector on Circuit, it  falls to my 
lot to announce to you the melancholy fate which I1as in all probability befallen 
Lieutenant Chapman, of the Engineers, his Serjeant, and other pub1 ic followers. 
Early this morning a messenger arrived in Hydrabad, with the intelligence that 
a boat from Sehwan , having on board Lieutenant Chapman, a Serjeant (name 
unknown), and 27 public and private followers, had sunk in mid-channel in the 
Indus, not far from the small vi l lage of Jam-ka-Loda, about 3 miles from Hydra­
bad. On arriving at the spqt, I found l\{r. Chapman's Hamall, a Puttewallah, 
and eleven Kalasees employed under Lieutenant Chapman, who had escaped. 
From their report it appears, that by desire of l\Ir. Chapman the boat got un<ler 
weigh when the moon l'Ose Iast night about J 1 o'clock,. am.l pursued its way to 
Kotree for about an hour, when she struck against a sunken tree, and immediately 
went under water,-four persons were _  washed off,-but she rose to the surface, and 
two hours elapsed before she finaUy sunk. Their cries for assistance were beard 
at length by the people in the village of Jam-ka-Loda, and a small boat put off 
to the�r assistance. The first rope thrown they missed ; the,. second was caught, 
hut it broke ; and befoi·e a third could be procuTed the boat had disappeared. 
Fourteen, as above mentioned, were carried down by the current, and ultimately 
reached the shore ; nothing has been heard ot seen of the others. No bo<lies have 
been recovered, but I much fear Jittle · or no hope remains of their safety. I sent 
mounted Policemen down the banks, and also a boat across to the other side of 
the river, in case the current should have drifted them in tlJat direction. The 
Kar<lar of Dooaba, Foujdar, Russaldar of Police, and others, nre still engaged in 
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the search, but up to this moment no intel1igence has 'bcen received of the :missing. 
Should further intelligence reach me, l will report for your information or through 
the Collector at once. To th.e latter I have sent off an express with the melan­
choly tidings. !It has been ascertained by sounding that the boat sank in about 
10 feet water, and boats have been ordered from Kotree with grappling hooks, &c. 
to secure what can be recovered from the wreck. Whilst the sl ightest hope 
pf their saf�ty remains it would no\ be, I thought, advisable to mak.e a formal 
report of the occurrence, but I deemed it my duty to make known to you at once 
what had occurred. 

I have, &c. 
(Signed) 

i past l P, M. 
(True copy) 

C. ,HODGKINSON, Captain, 
Officiating Deputy Collector. 

(Signed) Il.  H. ELLIS, 
Assistant Commissioner. 

• Subjoined is a brief statement of this lamented Officer's services :-
Lieutenant Chapman arrived from England in l\Iarch 1844,- and in the follow­

ing June joined the Department of Roads and Tanks as a 2nd Assistant, and was 
placed in charge of the works on the Agra Road, from the foot of the Thull 
Ghaut to Chandore. In 1846 he submitted pla11s and estimates for the comple­
tion of the new road over the Thull Ghant, a portion of it having been previous1y 
constructed by him to ascet·tain rates. The plans and estimates were sanctioned 
by Government on the 12th October 1846. The wol'k was completed in May 
1849, and a Special Committee of Engineer Officers was appointed to report 
upon it, which they did in the following terms :-

" The Committee, having most carefully inspected the whole line of Ghaut 
road, including every b1'idge and every drain most minutely throughout, are of 
opinion, that bearing in mind the amount of the general expenditure on these 
works, the construction is very perfect, and reflects the highest credit on Lieute­
nant Chapman." 

In December 1849 Lieutenant Chapman forwarded, through the Superin­
tendent of Roads and Tanks, to the Military Board., statistical tables regarding 
the traffic on the Thull Ghaut ; and the Military Board, in forwarding ·them to 
Government, remarked :-11 ,v e cannot too highly praise the forethought, industry, 
and zeal which have led Lieutenant Chapman to ta�e advantage of the oppor­
tunity afforded him of acquiring the information he has condensed into these 
valuable documents. Many an Officer, even if requested to collect it, would have 
raised difficulties, advancing want of time, establishment, or some such excuse ; 
but this is a purely gratuitous contribution. 

" The Chief Engineer avails himself of the present occasion to bring the subject 
of Lieutenant Chapman's claims again to notice, and we would strongly recom­
mend that tl1is Officer be appointed to the vacant 1 st Assistantship in the Road 
·and Tank Department, as he has shown remarkable abmty, and, what is more to 
his credit, remarkable industry and zeal in the execution of the· duties committed 
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to him at the Thull Ghaut ; and we trust it will be considered a satisfactory cir­
cumstance that Government have it in their power to give an immediate and 
substantial mark of appreciation without creating any inconvenient special case." 

Government replied to this by appointing Lieutenant Chapman 1st Assistant, 
declaring that " to mark the approbation with which Governmenl views that 
Officer's persevering industry and professional ability, His Lordship in Council is 
pleased, · as recommended by you (the Military Board), · to appoint him to the 
vacant 1st Assistantship in  the Road and Tank Department." 

Amongst the works constructed by Lieutenant Chapman on the great Agra 
Road was the Undwell Bridge, having a single arch of 1 00 feet span, and respect­
ing which the Military Board observed, in their letter to Government No. 6703, 
of the 16th August 1851 :-" It is a most satisfactory fact, that . a .  bridge of_ so 
large a spah, built of rubble stone, should be thus proved to be perfectly trust­
worthy, and we trust it will lead to the constl'Uction of.others in  the same manner, 
in supersession of timber bridges. 

" Lieutenant Chapman deserves great credit, and we would recommend that his 
name, and the cost of the bridge, be recorded on the structure, as proposed by 
the Superintendent of Roads." 

In September 1851 Lieutenant Chapman went to England. He returned in 
October 1852, and · in  the following month was appointed to the special duty of 
inquiry and survey with a view to the construction of a navigable canal between 
the Indus and Kurrachee, which inquiry resulted in the , two Reports now 
published. 

The Reports on the canal and railway were received by . Government on the 
24th of November, and the requisite survey to enable Lieutenant Chapman to lay 
down a line for the proposed railway immediately sanctioned. On the receipt 
of the order to prosecute his survey, Lieutenant Chapman hastened down the 
Indus, when on the night of the 24th December the melancholy accident occurred 
which has deprived the Government and the province of Scinde of his services. 

On the receipt of Mr. Frere's letter, Government expressed its regret by the 
following Resolution and N o_tification :-

RESOLUTION. 

It is with much regret Government learn the loss of so accomplished and e,xcel­
ient an Officer ; and with a view of commemorating his service!!, it resolves to call 
the road which Lieutenant Chapman constructed up the Thull Ghaut by his name. 

NOTIFICATION, GENERAL DEPARTMENT. 

With the view of commemorating the services of the late Lieutenant Chapman, 
of the Engineers, the Right Honorable the Governor in Council has resolved that 
the road up the Thull Ghaut, constructed under the superintendence of that 
Officer, shall in future be called " Chapman Road Thull Ghaut." 

By order, &c. 

(Signed) C. J. ERSKINE, 
Acting Secretary to Government. 

Bombay Castle, 28th January 1854. 
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No. 459 oF 1853 • 

TERRITORIAL DEPARTMENT, 
REVENUE. 

From the COMMISSIONER IN SCINDE, 

To the RIGHT HoNORABLE LORD 'VISCOUNT FALKLAND, 
Governor and President in Council, Bombay. 

Dated 16th Nove111ber 1853. 
MY LORD, 

Dua1NG the past season Lieutenant Chapman was employed, under the orders noted 
From Government, No. 471 1, of in the margin, to examine a project, submitted to the 

12th July 1852. Supreme Government by Colonel Outram in 1840, for 
Ditto, No: 5990, dated I Ith Sep- improving the Kulleeree Canal between Tatta and 

!ember 1852. Gharra, and thereby to give good water-carriage by river-
boats between Kurrachee and the Indus, withont passing through the Delta. 

2. In the course of the season it became manifest that works of consideral,le extent 
would be required ; and therefore, at my request, Lieutenant', Chapman extended l1is 
inquiries to the somewhat wider question of how the best communication could be 
secured between Kurrachee Harbour and the river Indus above the Delta. 

3. I have now the honour to transmit a letter from Major Turner, Superintending 

From t,he Superintending Engi­
neer, No. 2654, of the 15th instant. 

Engineer, forwarding the Reports in  which Lieutenant 
Chapman details the results of the season's work, and 
the plans with which he illustrates them. From Lieutenant Chapman, of the 

ht November I 853. 4. The first part of his Report details his proposi tions 
for securing good water communication by a canal to Jerruck, which he estimates will 
cost about fifty and a quarter lakhs of rupees, and make a direct return of 4 per cent. 

S. Tl1e second part gives an approxi mate calculation of the cost and returns of a 
railw.ay to Kotree, with a branch to Jerruck, whicb he estimates will cost about fifty­
six and a half lakhs of rupees, and make a direct return of 5 per cent. 
1 

6. In both cases the estimate of cost appears to Major Turner ample to cover all 
possible contingencies, while the estimate of returns, which I have also gone over with 
the Superintending Engineer, appears to us to be much within the amount at which it 
might fairly have been set down. 

7. Lieutenant Chapman has taken no credit for the ce1·tain increase of trade. The 
traffic, which, if the canal or railway now existed, must .adopt its line, and would, as 
Lieutenant Chapmaa shows, pay 4 ot• 5 per cent., as the case might be, is increasing 
steadily at the rate of 20 per cent. per annum. 

It will, in all probability, by the unaided result of  causes now in operation, be 60 or 
80 per cetit. greater than at present before the line can ue possibly opened, however 
speedily it may be commenced ; and the making, and, still more, the opening of the line, 
will, of course, give it a vast impetus. , 

B 
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8. Nor has Lieutenant Chapman taken credit for anything which was not before him 
officially, e. g. the vast amount of Commissariat and other Government stores now in  
progress to the Punjaub, or expected, such as I 0,000 barrels of  porter this year, 3,000 
tons of iron expei::ted next season for a bridge at Attock-facts whicl1 might have 
materially swelled his prospective returns. 

9. He might also have fairly taken cred it for the saving his projects, if carried out, 
will effect in such heavy items of expense as wear and tear of tents and camp equipage, 
deterioration of stores by delay and exposure, and the saving in the local expenses of 
the Commissariat which will be possible when a vessel can discharge direct into a railway 
truck, which will a few hours afterwards deliver its contents on the river bank at 
Kotree,-a · point to reach which at present occupies generally a month at least, and 
often m uch more. 

I 0. I therefore consider Lieutenant Ch apman's estimates quite on the safe side ; 
and I believe he might, without rashness, have greatly enhanced the amount of his 
prospective returns. 

l I .  As regards the e�traordinary facilities which the line presents for either canal or 
railway, I may be allowed to add my testimony, as an unprofessional traveller, to 
the more competent testimony of both Engineer Officers. I have certainly never seen 
a country with superior facilities for the easy and cheap execution of such works. 

12. Of the two projects I prefer the railway, as being the more perfect means of 
attaining the desired object, as regards position of the river terminus, speed, and cheap­
ness ; as the more profitable ; the less liable to mishaps from unforeseen accidents, and 
caprices of "the river ; the more comprehensive, as regards the classes of traffic it will 
accommodate ; but more especially because there is  no rival or alternative means of 
communication which can compete with it  : whereas the success of a canal would be 
the most certain means of ensuring the speedy rivalry of a railway. 

13. Moreover, a railway would meet with ready support from capitalists at a dis­
tance, who would be less likely to view a canal as a favourable investment. 

14. Such capitalists are, I believe, prepared to find the means of carrying out a 
railway over the line i_n question, as soon as they hear that the scheme is approved of 
and supported by Government as sound i n  itself, and that the Government of India is 
willing to extend to the undertaking the usual guarantee of interest. 

15. Mr. Hardy Wells, a Civil Engineer now employed in the province, was so struck 
by the faci lities for constructing a railway over the line in question, when he traversed 
it  on duty last year, that he communicated his observations to friends at home, and 
supported them Ly sections of most of the watercourses, which Major Turner procured 
for him, and by Custom House and Traffic Returns. The result has been that a Com­
pany is now, as I learn from him, in cou rse of formation in England, with a view to 
undertake the line, if supported by Government in the manner above alluded to. 

1 6. I quite concur i n  the opinion expressed by Lieutenant Chapman, that if the 
line ,vere entrusted to such a Company, under the guidance of a single Managing 
Director, unencumbered Ly a large Board of Directors at a distance, but with the aid 
and control elsewhere furnished by Government officials, the w_ork might be completed 
with a speed and economy hitherto unknown in  such undertakings ; for this simple 
reason, that there is here a total absence of all adverse or conflicting interests, and of 
all competing modes of transit. 

17. The next step to be taken is to obtain detailed plans and surveys, such as may 
show the precise line to be taken, and, as nearly as possible, the exact cost of the works. 

1 8. In my separate letter of this date I have detailed the steps I have taken for the 
No. 456, of the 16th instant. 

purpose of enabling Lieutenant Chapman to complete 
such surveys and estimates, in anticipation of the wishes 

of Oovernment, by whom the steps taken will, I trust, be approved. 
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19. It is hardly necessary for me to bring to the favourable notice of your Lordship 
in Council the mode in which Lieutenant Chapman has performed his duty : the energy 
and accuracy with which his data have been collected, and the clear and comprehensive 
manner in which the results are stated, fully sustain the professional reputation he had 
previously acquired ; while his conscientious abstinence from all over-sanguine state­
ments cannot be too much commended. 

20. The very satisfactory mode in which the duty entrus ted to Lieutenant Chapman 
has been performed is, I believe, in no small degree owing to the effective support and 
assistance he has in every case met with, and the valuable advice he has received from 
Major Turner, the Superintending Engineer. 

I have the honour to be, &c. 
(Signed) H. B. E. FRERE, 

Commissioner. 

Commissioner's Office, Kui·racl1ee, 16th November 1853. 
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No. 2654 OP 1853. 

PunLIC WoaKs. REVENUE DEPARTIIENT. 

To the COMMISSIONER IN SCINDE. 

SIR, 

The projects I have now the honour to lay before you have been drawn up by 
Lieutenant Chapman, of the Engineers, specially appointed by Government, with the 
sanction of the Most Nobfe the Governor General of India, to the duty of making such 
a detailed suney of the country as would enable him to submit a project for " a constantly 
navigable channel between Kurrachee and t he Indus." 

2. Such a canal has been the great desideratum ever since the first occupation of 
Scinde by the British Government ; and so far back as the year 1840 the late Lieu­
tenant Colonel Lel\'lessurier submitted a project for accomplishing it by opening the 
Kulleeree Canal and the Gharra Creek, which attracted some attention at the time, 
and was printed by the Supreme Government. 

3. As the commerce and the traffic of the country have increased, so also have the 
risk and inconvenience of the existing means of communication become more apparent ; 
and it has now become absolutely necessary to improve those means, in order to meet the 
urgent demands of Government and of the public, for the conveyance of stores and 
merchandize to the countries through which the Indus and the other rivers which fall 
into i t  flow, as well as to enable the produce of those countries to he brought to a market. 

4. During the last two years the necessity for such means have become even more 
pressing : unusually heavy falls of rain and high inundations have closed the direct land 
route to the river for many months in  each year, while the constant changes inseparable 
from all delta navigation threaten at no distant period to cut off the communication from 
Kurrachee to the river through the tidal creeks altogether ; besides which, the opening 
of the harbour to English me1'chant shipping, arising from improved knowledge of its 
capabilities, has created a disposition to carry on trade direct with England, instead of 
through the port of Bombay. 

5. Moreover, Government are in a variety of other ways directly i nterested in  
improving the means of communication : the existing state of  matters cripples the enter­
prise of the culti,·ators, and in many places limits the extent of cultivatiou to the local 
demand. You will remember a fact brought forward in my Report on the Roads in  
Scinde, dated the 30th March 1852, that at Narree I found stocks of Government 
grain of three years' standing, which, though repeatedly 5ubmitted to public auction, 
nobody would buy, in consequence of the cost of conveying it to a market : the grain 
was eventually destroyed by the inundation of 185 1 .  The effects of improved commu­
nication on cultivation were very clearly explained in a late American journal : wheat, 
valued in  that country at $49 50c. at the nearest market, if carried 330 miles by 
ordinary highway, cost in con veyance its full prime cost, and its value was therefore 
doubled ; while if con veyed by railway the same distance it -would have cost in carriage 
no more than $5. In cheaper kinds of grain, the cost price, $24 75c., would be 
expended in carriage, if conveyed only 160 miles by highway, whereas it would have 
cos� $2 40c. only to have conveyed it to th e same distanc_eJ>y railway. In Scinde the 
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proportion the cost of conveyance bears to the price of grain on the spot ,vhere it is 
grown is•much greater, and it could be easily proved, that in parts of the country · at 
even short distances from mark.ets where the demand is not limited by local corisump• 
tion, the cost of carriage to that market is so great, that it is unprofitable to cultivate, 
and that the cultivation is therefore checked, and limited to the consumption of the 
immediate localities. 

6. During the course of LieuEenant Chapman's inquiry, it became apparent that 
objections existed which were fatal to Lieutenant Colonel LeMessurier's project, or to 
any use being made of the greater part of the Kulleeree Canal ; and as the cost of 
cutting a new canal .would in any case be large, it was supposed that a railway might 
prove the less expensive of the two. Lieutenant Chapman's instructions were, therefore, 
modified,. at your request, to the extent of requiring him to report on the most advan­
tageous means of communication between Upper Scinde and Kurrachee, whether by 
railroad or canal. 

7. Two distinct projects have been submitted : the 1st, for a canal from Jerruck on 
the Indus to Kurrachee Harbour, which has been framed from actual survey and care­
ful measurement ; the 2nd, for a railway from Kurrachee to Kotree on the Indus, drawn 
up, not from actual survey, but from a general knowledge of the country, derived, 
partly from personal examination, and partly from inquiry from others. Before, there­
fore, a railway could be commenced, a similar detailed survey must be made to that 
which has been completed for the caual, and the estimate for the railway now transmitted 
must be considered a mere approximation, prepared only for the purpose of comparison 
with that of a canal. 

8. With respect to the canal project, a perusal of Lieutenant Chapman's Report 
will, I am confident, convince you, as it has me, that the best, if not the only safe 
position for the canal-head is the rocky bank of the river at Jerruck ; that it will not be 
profitable to make use of any part of the Kulleeree, though the Kulleeree may be 
made more profitable by the proposed new canal ; that the communication will be 
imperfect if the canal stop short at Gharra ; and that to derive full advantage of it, it 
should undoubtedly be carried into Kurrachee Harbour, as proposed. 

9. The section of the canal, the de3cription of vessels to navigate it, and the position 
and dimensions of the locks, have all been judiciously determined ; but if the locks are 
not long enough to take in the larger description of accommodation boat, they should to 
that extent be lengthened, as those boats are well adapted for the river work, anti it would 
save much transhipping if they could lie used in the canal as well. 

IO. At the commencement of the canal near Jerruck the cutting is necessarily 
heavy, in order to place the bed of the canal low enough to be fed by the river w he11 at 
its lowest level, but from the eighth to the fifty-fourth mile it is almost impossible to 
conceive a more favourable line for a canal : the first level is carried 25 miles ; the next, 
which is only 5 feet lower, extends 25½ miles further, where a second fall of 5 feet 
becomes necessary ; and tlie third level extends to the thirty-first mile, close to Kurra­
chee. In parts of this portion . the emliankments are very heavy, but the nature of the 
ground will not admit of any better line. 

1 1 . Lieutenant Chapman has given detailed plans or his canal-head and regulating 
lock. Plans for all the other works have been prepared roughly, and have been examined 
liy me : they are in the same detail, and exh.ibit the same care and skill which has been 
displayed in the design for the canal-head. 

12. The rates Lieutenant Chapman has adopted will, I believe, be found sufficient, 
with good supel'inteudence ; and I can perceive in .  the project no engineeing difficulty 
that has not been fo1·eseen aud provided for. 

13. Having carefully examined the country through which it is proposed the 
railway shall pass, . l caq essure .you that it is .admirably adapted fo,· such a work : 

C 
• 
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it consists of a number of  level, or nearly level plains, with a generally hard end 
Emooth surface. Abundant stone will be found along it for ballasting, as well as for 
stone blocks, should they (as I believe will be the case) be found preferable to wooden 
sleepers. I have not so high an opinion of the Scinde babool as Dr. Baynes has, 
having seen frequent instances of the destruction of the heart as well as of the sap 
wood by white-ants. The measured distance of the present road is 100½ miles, so 
that in taking I I O  miles I conclude Lieutenant Chapman provides for extending it to 
Keeamaree, and the town, but even then 1 1-0 mil.es is a very ample allowance. 

14 .  I approve of Lieutenant Chapman's proposal to extend the line of railway to 
Kotree : Hydrabad and Kurrachee are two of the three principal towns of Scinde, and 
should be united, and, for the reasons given in the !st to ilrd paragraphs of his Report, 
I do not think any communication from Kurrachee to the .river by railway shu1·t of 
Ko tree would pay. 

1 5. The two objections raised to Kotree as a terminus I do not consider of much 
moment : the Bah ran has yet to be exami ned, and I believe, that at an inconsidemble 
distance to the west of the direct line, a rocky bed for the foundations of the bridge will 
be discovered, and there is no doubt that if the bank of the river above Kotree were 
faced with dry rubble, it would be quite safe. The cost of the measu1·e is at present the 
difficulty : when a railway has been laid down from .the hills, thut difficulty will be 
removed. 

1 6. Great credit is due to Lieutenant Chapman for the labour and forethought with 
which, in so short a time, he has succeeded in getting together so m uch valual.,le iu for­
m ation, and for the business-like manner i11 which he has collated and arranged it. In 
neither of his projects has he made the most of the facts he had adduced : not only has 
be discarded all information not strictly official, but he has used the official returns 
with the greatest caution ; and with the knowledge that it has been a very common prac­
tice in England, when framing traffic returns, to double all the existing traffic, and that 
the result has generally shown that the projectors have been by no means too sanguine, 
I am certain a much larger return might very fairly have been promised. Fo1· instance, 
the commerce of Scinde has been found, without the stimulus of improved means of 
communication, steadily to have increased at the rate of 20 per cent. per annum : the 
removal of all transit duties will certainly tend to increase the commerce still more 
rapidly ; yet, notwithstanding the Deputy Collector asserts that by the time the 
1·ailway could be opened (say four years hence) the trade will be doubled, Lieutenant 
Chapman has not taken any credit for e,·en the ordinary per-centage of incr�ase due to 
the years the railway must be in progress. So, again, with respect to taxing the boats : 
he  proposes not more than the actual saving of food to the crews, whereas decrease of 
wear and tear, the absence of risk, savin g of time, and consequent presel'Vation of 
perishable goods, are all advantages, which would willingly be paid for. 

1 7. In the single item of I 0,000 casks of ale and porter now being sent to the 
Punjaub, I am confident a large profit could be shown, either in the canal or railway 
project ; while, as the length of voyage would be decreased some twenty-four days, there 
would be a much better chance of its arrival at its destination in good order. In the 
Commissariat, too, the saving of expense would be immense, w�e there direct commu­
nication from the harbour to Kotree. 

18. Many other sources of revenue derivable from the canal project are enumerated 
in the 85th paragraph of the Report, yet, in estimating the profits of the scheme, 
Lieutenant Chapman has omitted them all. 

19. But, as the same principles have been adopted in estimating  the returns from 
both schemes, their profits may, perhaps, safely be compared, and, as an investment for 
capital, the railway seems to promise the best. · The chief objections to the canal are its 
terminus on the river being short of Kotree, and its liab\li.!J to ruin in the event of a 



[ 7 ] 

railway being hereafter established : both these objections are irremediable, for there is 
no spot in the vicinity or Kotree fit fu1· a canal-head ; and in the present days of 
improvement, it would be wrong to promise a monopoly to the canal, when a few years 
hence will most probably show that a 1·ailway is absolutely necessary. As a matter of 
local improvement, I prefer the caual. The advantage of so larg·e and certain a supply 
of lodus water is a benefit that in countries blessed with rain cannot be appreciated. 
Moreover, for the present wants of Ifie province, and the existing race of people, I am 
inclined to believe the canal is best adapted ; but, looking forward to a time when the 
railway will probably extend up the valley of the lodus to the Punjaub, I believe the 
railway from Kurrachee to the river ought to be adopted in preference to the canal. 

20. Should you concur in the opinions I have expressed, I trust you will he able to 
induce Government to permit Lieutenant Chapman to make the requisite survey, to 
enable him to lay down a line for the railway this season, supplying him with the 
assistance he has represented to be necessary to enable him to do so. 

2 1 .  I would also venture to exp1·ess a hope, that as the Reports are of public interest, 
both in Scinde 1tnd in England, Government may be induced to print them, in which case 
I would send you a sketch map of the country, including Kotree, on a convenient scale. 

I have the honour to be, &c. 
(Signed) H. B. TURNER, Major, 

Superintending Engineer, Scinde. 

Kurrachee, 1 5th November 1 853. 
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No. -- OF 1 853. 

From LI EUTENANT CH APMAN, Engineers, 
On Special Duty, Scinde, 

To the SUPERI NTENDING ENGI NEER, 
Scinde. 

Srn, 
Ha,·ing beea appointecl,  under the sanction of the Supreme Government, 

From A. R. Young, Esq •• Under­
Secn:tarv to the Government of IndiR, 
to the.Chief Secretary to Government, 
Bomb11y, No. 66 1 ,  of 20th August 
l tl52 ; and Mr. Chief Secretarv 
Malet's letter, No. i228 of 1 852, 
datNl November, to the address of 
the Cbief Engineer, Bomblly. 

to the duty of " examining the ground 
between Kurrachee uad the Indus, with a 
view to forming a constantly navigable 
channe l,"' wh ich instrnctions have i;ince 
been extended, w ith the sanction of the 
Com missioner in Scin<le, and yoursel f, to 
" a  consideration of the most advantageous 

means of comm unication between Upper Scinde and Kurrachee," I have 
now the hllnour to submit my Report , treating the subject.according to the 
modified di rections, and consequently embracing, in  a,ldition to the several 
means of communication by water which present themselves, the considera­
tion of the compar-dti ve advantages de1·i vable from the substitution of a 
rail road. 

1. The Indus, the great commercial high way of Sei n de, though invalu­
able as a means of com m n nicatioo from Jerruck upwards, is suhject, in com• 
moo with all del ta rive,·s, to constant changes, both in tbe d i rection and depth 
of the many channels by which its waters are d ischarged into the sea, owing 
to their volume not being suffici,rn t ly concentrated, either io d irect ion nr 
power, to enalile it to overcome the opposing force of tides and currents, 
which compel the deposi tion of the matter held in suspension by i ts waters, 
io the-sliape of bars aad san<l-1,auk�, at i ts mouth. 

But, in 1uMitiuo to the disad vantages to navigation which this charac­
tf>ristic im plies, the l mlus, for the last J OO mi les neaa·ly of its course, passes 
throngh a flat of cleep a l luvia l  soi l, w hich otft"rs no resistance tu the 
action .of the periodical floods ; and here, aga in ,  the changes in i ts bed are 
so contant amt consiJeraLle as to increai;e in a material deg1·ee both the 
risk and delay of t r,msport. 

2. It is owing. probal.Jly, to these pecul iarities, that though Scinde 
appears al ways tu have enjoyed a considerable coast ing trade, no dt--ha porr, 
nen uode:r Nati ve ru le, has ever held i 1s own for a sufficient length of t ime 
tu gain importance. 

The unhealt hiness of tbe dimate alone, at certain periods of the year, has 
proved a su fficient check to Europe-,o enterprise. 
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3. Under our Governmeal, Knrrachee, already a considerable town, the 
ouly harbou r thr1111gl1out th<• line of coast, and possessing at the &ame time 
great natural cap,,h i l i ties, has hei,11 selected as the capital of the province. 
It is, howerrr, nearly 100 m iles from t.hc Hajarn r.-e moNtb of 1h., lndu�, 
and this d istanc,• has to he marle, when the season permi ts, b_1· the "P"" 
sea, otherwise by the su-calle<l " tidal channels," " a· series of muddy creeks" 
running para l lel, nearly, to the coast-line. 

4. Ku rr.ichce, therefor.-, from its situatiun, is not so fully bcne6tted hy 
1he river com munication as could he desired, nor du the districts reap to the 
foll extent t i oe advantages derivable from the establishment of a port on the 
coast. The im provement of their m.-ans of i11tercorumu11 icatioo Lecumes, 
then, a mat.ter of the greattst im portance to the prosperity of the province. 

5 .  A reference to the map of Scinde will show how naturally, and with 
what a saving of distance, a direct cornrn u nicatioa might he formed between 
Ku rrachee and Jerruck, or Kotree, on the lud us. 

6. The object to he consid<•red in this Report may, therefore, be defined 
as " the suhstitntioo nf a direct and effectual means of cnmmunication 
1,etween the ln,lus and Kurr.ichee for the unc.-rtaiu, difficult, and tedious 
route which the riser and its tidal chau uels at pres�ut afford" ; or, in other 
word., supposing Kn rrachee and KotrPe the two points to be connected, 
" reducing the distance to be traversed from 230 to 1 10 miles" ; and further, 
making avai lable for its accomplishment a more certain, speedy, and efficient 
method of transport than now exists. 

7. It would he superfluous in me to eularg,• upon the advantages derival,le 
to the upper pro,·inces of India by the i111prove111t,nt of the Indus route, 
which the addition of this link would effect, or upon the importance which, 
both in a pulitical and commercial Bt•nse, Kurrachee, now declared a port 
open during the monsoon, is quickly and surely assuming,-an importance 
d-,rivalile chiefly from her posi tion with regard to the markets of Central 
Asia and the Punjauh, aideil hy the facili r ies which its harbour, even in an 
unim proved stale, offers to a fast and steadi ly increasing trade. I shall, 
therefore, proceed to &he consideration of the subject i n  hand. 

8. As the direct commun ication betw�en the Indus and K!lrrachee may 
be effecred either by water or by a rai l road, I shall consider in the first 
instance, the comparati\'e ad va ntages of the different methods which present 
themselves foT cori1pleti11g the com mu nication by water, and hav,ng selected 
the one offering the greatest facil ities, and generally best suited to the pur• 
poses in view, l shall consider that project iu dt'lail, and eveutually con trast 
ir, as far as I may be alile without derail.-d surveys, with a r .. i lroad. 

9. The different means of c,,mmunicarioo hy water, which will at  once 
be traced by a reference to the accompanying map, are as fullows :­

lst.-A com mnuicatinn between the Indus and the Ghafl'a Creek, by the 
adoption and impro,·cment of the present bed of the Kul leeree Canal. 

211d.-The excavation of an entirely new line of �anal from the river to 
the Gharra Creek. 

3,rd.-'I he ccnstt action of a coutinued line of fresh-wafrr canal from the 
Indus to Kuri-achee, with a direct and constant com munication liy means 
of lucks, and guuanteeing 10 the port and town of Kurrachee an almost 
unlimited quantity uf lnuus water, which could he maJe applicable to 
1he supply of the shippi ng, and to the purpose of general consumption. 

IO. The first project was reported upon in 1840 l,y the late Lieutenant 
Colonel LeMessurier, but some err.irs in the detail� of his desigo rendered 
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his arrangements clefecti l·e, aud an over-es1 imation of the breadth of the 
Kulleeree Canul very much modified the deduc1ions dI"awn ns 10 the advan­
tages of makiug use of its channel. 

1 1 .  My own opinion, after considering the matter cnref'u l l_r, is, that in 
conternplatiug any line of wnter communication between the river and­
Kurrachee, the Kulleeree, which now answers its purpose of an inigation 
canal tolerably well, should in no wa.y he intel'ferrd with. The very process 
which would he necessary to improve it. for the purposes of navigation, 
i. e. the conversion of itssinuosities into nearly straight lines, would, l>y short­
ening the lines of its banks, reduce the extent of it,s operations in  a very 
material deg ree, and at the same time produce un entire !'evolution in the 
arrangemeuts of the cultivato1•5 clepenclent upon ics watel'S. More�ver, the 
comliination in the canal of bor.h irrig:ition and navigation would render an 
establishment fol' the proper conduct of the former necessary, and thus 
incluce au expenditure not at present incurred . 

On the other hand, the advant,,ge g�ined by the adoption of an excavHtion 
in soft soil, liad in line, bad iu level, with a tortuous course, and a width of 
not more than 50 feet, are very inconsiderable;  particularly when, as I shall 
afterwards show, no . permanent con1wctio11 wilh the l'i,·er near the present 
head of the Ku lleeree could be satisfactorily effected. 

12. This leads to the consideration of the second pI'nject, of an entirely 
new canal, connPcting the river and the creek. 

13. The principal objection to which this project is open is its incom­
pleteness ; for even with a canal contH•cting the i·iver and the creek, the 
constantly navig•ble channel contemplated in Mr. Chief Secl'etary Malet's 
letter already quoted is far from being attained. 

As far as the creek is concerned, the nav igation would l,e in a gI"eat 
measure dependent u pon the tides ; and a canal from Wagoda would still 
have to be constructed, to meet the requirements of a constant communi­
cation wi1h Kurrachee. 

A further objection to this project is the melancholy nec,•ssity which its 
conditions impose, of allowing a large volume of fresh water, already 
brought iipwards of 50 miles in its course, to run to .waste in the suit water· 
of the creek, the value of which, if brought to Kurrachee, could scarcely be 
over-�stimate<l. 

14. Upon these grounds of ohjecti,m, to which the two first projects are 
open, 1 am led tu recommend the adoption of the 3rd, as being complete as 
11 means of commun ication, ancl as conferring on the rising capital of 
Scin<le the inestimable advantage of au almost unlimited supply of good and 
wholesome water, the continued want of which cannot but prove a very 
great drawback to her fu ture p_rospericy. 

1 5. I cnnseqntndy pr<,cee<l tu the consideration in detail of " A Fresh­

water Canal direct to Kur,·achee." 

16. The first object to be attained in commencing operations last season 
was, necessarily, the selection of a permanent spot on the river for the 
construction of the works pertuining to a canal-head. 

I 7. After a long and careful examination of the right bank of the river, 
which included a reconnoiteri11g survey of 90 mile:i in  l�ngrh, I was unable 
to fix upon a single spot between Talia and Jerruck which gave any 
promi:;e of stability. 

18. The whole river bank, until within a few miles of Jerruck, consists of 
a soft alluvial deposit, which offors no resistance to the wayward action .of the 
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!tream ; and the extent of the changes which tak.e place in short periods of 
time is almost incredible. 

Tatta, for example, according to a map accompanying Colonel 
LeMessurier's Report, was, in 1840, only 2½ miles from the river : this 
distai;ice bas since increased to more than 5 miles. 

The Lukka Chuch, which at that timll was connect�d with the river, 
and formed the feeder of the Kulleeretl Canal, is now more than a mile 
remo,·ed from the present bank. of the ludus, and a new channel for the 
canal snpply, 2 miles in length, has been since opened into 1he Indus itself. 

A little higher up the river, opposite Shaik R;1dun on the plan, an island, 
4 miles in length by I mile i n  breadth, has been formecl within the last six 

· years ; the new channel cut by the riwer being equally navigable with 
that of the original course. 

19  This rottenness of hank, and liability to constant change, manifests 
itself throughout, unti l  the northern bend of the river, below Jerrnck, is 
reached. He.re the limestone bills which skirt the river from Jerruck 
downwards recede inland in  the direction of Ponda, and a very eligible 
spot for a canal-head occurs ; but it is, unfortunately, though from a different 
cause, as much liable to speedy change as the bank al ready passed. The 
reason of the want of permanency in this otherwise favourable locality is 
found in the existeuce of a deep bend in the river belo1v Jerruck, the opera­
tion of which will be best understood from the annexed diagram. 

20. The action of the stream impinging upon A is fast eating away the 
bank at that point, and the silt is nuturnlly deposited on the oppusite bend, 
between A and B. The continuation of this action must result in the gra• 
dual destruction of the apex A, C, E, and the silting np of S B, until the 
river works out for itself a uatural and easy course in the direction A E. 

So great is the opposition met with hy the river on this ahrupt curve, 
that notwithstanding the ou tlet afforded by 1he channel of the Piuaree at 
Bunna, and by the floods in that di rection, tilt! warer during inundation at 
A stands 3 feet higher, with reference to the low-water marks at the respec­
tive places, than at Jerruck, and from this a j udgment may be formed ot' the 
power brought into action for the gradual removal of the obstacle 
encountered. 

Under these circumstances, in my opinion, it would not be prudent to 
1·isk the construction uf the heavy woa·ks required at the canal-heat!, which 
might in a few years be rendered ineffacti ,e at thi� poi nt ; but rather 
advisable to extend the canal across the bend to Jerruck, where the reach 
of the river gives every promise of permanency, in the occurrence of 
limestone hills on either hank. 

21. Immediately below the town of Jerruck, a very favourahle Hpot 
exists for the construction of a canal-head, where the presence of rock at the 
water's edge will very much facilitate general operatious. 

The saving of distance effected, hy cutting off the yend of the ri,•er, is no 
less than 6 miles, which would make a very material diff�rence in the up­
river passage ; and it is to he considered as very acl\·isable that the imporiant 
works at the head of a canal should be situated close to a large tow11, 1he 
head quarters of a Government revenue establisbment, where assistance to 
any extent, in case of necessity, would always he procurable. 

The location of the head at Jurruck is, moreover, highly advantageous, 
as rendering �asy the attainment of a very impurtunt obj.•ct, in the facility 
offered for the construction uf a was1e-wci1· near Lukilatfoula, fu1· the 

.. 
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purpose of returning the water into tbe river, and pre\·enting the flooding of 
the cuuntry beluw, should any accident occur in the lock-gates at the height 
of inundation. 

22. Under these circumstances, I have no hesitation in recommending 
Jerruck as the most fit place for the head of a caual communication with 
Kurrachee. 

23. The main ol,ject of the c.inal is the establishment of a cheaper, 
more expeditious, and more certain means of transport for every description 
of merchandize between the port of Kurrachee and the interior, than the 
present imperfect river communication affords ; but in most instances, and 
especially in this country, where seldom more than one means of communi­
cation between two points exists, and that is almost invariably constructed 
at the expense of Government, due regard must be paid, in framing a new 
design, to the political as well as commercial advantages obtainable, so 
that in considering the arrangements necessary for the completiou of the 
present project, pro\·ision must be made fur uniting with it a more expedi­
tious mode of conn•yance than tracking will supply, adapted to postal 
purposes, and the movemen t of troops, stores, &c. ; but which might, at the 
same time, be made subservient to the genernl requirements of the travelling 
portion of the community. 

24. This latter object can only be effected by the introduction of steamers 
on the canal, well adapted, from their speed and accommodation, lo the object 
in view, with flats, to be used, as on the Indus, when occasiou requires. 
Small fast iron boats, somewhat similar to those employed in passenger 
traffic on the Thames, varying from 30 to 40 horse-power, with a length of 
]00, and a beam of not more than 18 feet, would best answer the pu rpose : 
they should, however, be constructed on tlie screw principle, with a view to 
saving the width due to the paddle- boxes, and diminishing at the same time 
the errosive action of their waves on the canal banks. 

25. The most obvious means of ensuring the ful) benefit of the canal lo 
the general traffic is to admit, without restriction, at least fur the present, 
every description of Native craft now used in the navigation of the rive1·, 
so that no drawback to its advantages may exist in the necessity of break. 
ing bulk at the head. 

26. As the draught of the steamers above described will al ways be l�ss 
than that of the Native river craft, the d,•plh of water necessary in the 
canal may be at once determined frorn a cousi deration of wh11t is required 
by thelatter. 

From a returu furnished me (App�ndix A) by Captain Ethersey, it 
appears that the largest of the Native river crafl is by measurement 1 ,400 
maunds burthen, drawing when empty 2 feet, and when laden 4 feet 
2 inches of water : adding, theu, to 11,e larter measuremenL I foot fur contin­
geo�ics, which is somewhat more than is usual in England, and again 
10 rnches \ vide Appendix G) as an allowance fur the dt>pueit of silt, •and for 
evaporation, the deprh of water required in the canal may be fixei.l at from 
6 feet throughout. Allowing, again, I fool for the height of rhe banks above 
the ordinary water level, 7 feet wil l  be ·the depth of excavation below the 
formation grou nd line. 

27. As the breadth necessary to be given to the canal at the bottom, 
and the wii.lth of the locks, are to a certain extent dependent upon one another, 
they may wirh advantage be con•idered together. 

The dimensions of the latter may be deduced from data already fixed, 
and those of the fo1·mer may be determined frorn the breadth l"equired for 
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t11e lock-gates, an allowance being made on either sicle For tlte retircm ent 0£ 
the foot of the banks. The excess over this by the side slopes at the sur­
face would be a sufficient provision for the contingencies of the navigation. 

The beam of the largest Native vessel now used on the river varies from 
19 to 2 1  feet : each lock-chamber would, therefore, require a width of at least 
22 feet, which would be ample for the accommodation of the steamers above 
described. Allowing, then; 8 feet for the thickness of the central lock wall, 
and 3 feet on either side to clear the base of the slopes, the breadth of tbe 
canal at the bottom will stand thus :-(22 + 3) 2 + 8 =58 feet : adding to 
this the base of the i nterior slopes at I½ to I, or 18 feet, the total top width 
of the excavation for the canal becomes 79 feet, and tl1e breadth of the 
water at its surface 76 feet. 

28. The length of the. locks, again, is entirely dependent upon the 
steamers employed ; and to aceommodate those recommended above, including 
the rodder, 130 feef is the least length that can be assigned. This length, 
which is great; would act disad,·antageously, where a necessity for economis­
ing the expenditure of water existed ; but as in this case the Indus may be 
regarded as eapable of affording an unlimited supply, the objection lus little 
weight beyond the small increase of expenditure fur lengthening the lock walls. 

29. 'fhe tow-path on either side should be 1 2  feet brnad, including a 
small drain· on the outer, and a slightly raised edge on the inner side ; the 
former to keep the canal free from the silt brought with the surface drain­
age, and the latter to give a foot-hold to the horse in tracking. 

30. The section of the eanal as above determined will be found on 
reference to Plate Io.• Some of these arrangements are necessarily liable 
to modification, in the case of aqueducts, &c., on the score of economy ; but 
as these considerations are connected with the engineering details, and are 
independent of the gl•neral description, and adaptation of the project to its 
requirements, they will be treated of under the proper bead. 

31 .  On referring to the accompanying map of the country between K11r­
rachee and Jerruck, tbe canal will be found indicated by a broad 1,la'elt line; 

32. Immediately below Jerruck, where the canal leaves the river, the 
works necessary at the head, for the purpose of regulat ing the supply of 
water at all heights of the river, and for the admission and discharge of 
Vi!Ssels, as well as build ings for the establishmPnl, will lun-e to be con• 
&tructed. The proposed arrangem('nts for the " Regulating Lock," being 0£ 
somewhat complicated nature, are showu in detail in Plates !J and JO.• 

33. Frnm Jerruck th« canal first crosses the plain to the south of the 
town, in a nearly direct line, to the opposite bend or the river, where it passes 
along the f.,ot nf the limestone hills which there ski,t its banks, nod regains 
the flat surface or the country some 2 miles ahMe the village of Sonmeanee. 

At the point marked W oo the plan,• a dam wi1h flootl-gates across the 
canal, and a waste-weir on its suutl�rn lmnk, will be coustr11cted, with a view 
to throwing again into the river any flood-water whieh accident or careless• 
ness might admit int<> the eanal, and so t,, guard against inju ry by inundation 
to the country bdow. 

34. From Sonmeanee to near the ,·illage of Lukka the canal runs 
paral lel to the cou rse of the river, through a country almost level, and ill 
et1ery way favourable to its oons1ruc1iun. 

35. At Lukka ad vantage is taken of a narrow gorge between two lime. 
stone hills, al the termination of the low range from Ililaya, to construct a 

* The detoiled plans are not printed, but a map is appended of the country generaJly betw<!en 
the Indus and Kurrachee, which, for purposes of �"'181"ai reference, is considered sufficient. 
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lock; giving a fall of 8 feet, which again assimilates, as nearly as possible, 
· the level ?f the canal l ine to the surface of  the country. 

36. A t  the same place the Kattian i rrigation channel, a seconda1·y feeder 
of the Ku l leeree Canalt passes close on the line, and arrangemen ts wil l  
be  made here, by means of a sluice, for increasing the supply of  water in  
the Ku l leeree during the dry season to such extent  as  may hei·eafter be 
considered advisable. · • 

37. From Lukka the canal con t in ues its course, north of the Kulleeree, 
to the Runn Pi t teanee River, the h igh-water l ine Qf which determines, thus 
far, the level of i t s  bet.l . Having crossed this ri v er by an _aqueduct 780 feet 
in length , a lock wi th a fall of 5 feet hri ngsi the bottom of the canal to 
the lowest level wh ich the  h igh•water li ne of the Mullenr River, the next 
titandard, wil l  admi t  of. It then proceeds through Oharra, and by embank­
ments across the flats oear \Vu ttogee, to Pi mpret>, at which place it passes 
through the hills, over the river hy an aqueduct 1 ,000 feet in length , and 
t.hen, fol lowing tl1e  l ine of the Ghal'Ta Creek, eventually emerges from its 
bed through the h i lls, a li ttle to the north of Wagoda ; whence, passi ng 
-over the  Mullear Ri ver channels by an aqueduct 1 ,750 feet· in length, i t  
takes a d i rect l ine for Kurrachee, and u ltimately, having made a third 
descen t by lock of 9 feet on passing through the rising ground, to the SE. of 
·of cantonments, it reaches the shallow bay to the eastward of Kemaree Island, 
with i ts bottom 3 feet 6 inches above the ordinary high. water line. 

38. Fl'om its head to Pimpree, a question could hard ly arise as to the l ine 
the canal should take, the ground lleing most favourab le, and neither the 
cuttings (except near the head, where they must of necessity he deep,) nor 
embankments ueing on any part heavy. But  a great poi nt  would have been 
gained could the lengthy embankment along the Gharra Creek have Leen 
uoided, by carry i ng the cana l  either through the h il ls by Jemedar-ke-Land i, 
or across in to the M ullear valley, and so on through the same place to Ku l'ra­
chee4 The tl'ial levels, however, taken for the purpose of j udging of the feasi ­
bi l ity of ei ther direct ion, showed such heavy cu ttings, and so much difficulty 
in the arrangements for pa!,siug the Mull.-ar River, there on h igh ground, as 
to render both these l ines economical ly, i f  not absolu tely, impracticable. 

39. The levels will be fully u uderstood by referring to the accompany­
ing sections,• but  the following general abstract w i l l  show clea i- ly the fal l  of 
the country, anu the manner in which it has been disposed of :-

Below Datum or Permanent 
Bench Mark, J erruck. 

Assumed Jowee t  level of t11e water of the Indus for canal PL 10. 
·su pply (see Sectiuu• \ • .  _- . . . . . . . . . . . . . . . . . . . . .  20 0 

H igh-water sea level at Ku rrachee, about . . . . . . . . . . . .  5 1  6 --
Fall to be dhi=posed of . • . • . • . . • • • • • . • • • • • • .3 1  6 

Accomplished by-
No. 1 Lock, al Lnkka , wi th a fal l  of 8 feet. 
No. 2 Lnck, a t  Runn Pi t teanee River ,, 5 ,, 
No. 3 Lock , neur Ku l'l'achee ,. 9 u 

R . .  , en1a 1n 1 ng • • • • • • .. .. • . . . . ... . .. . . . . . . . . .. ...  . 
Detluct depth of water in  canal • • • • • • • • • • • •  

Height of canal  bottom above high-\Vater ma1·k, 011 
ar1·i val at Kurrachee • • • • . • • • • • • • • • • • . • • • . • • •  

• Ste foot-note at page 14. 
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40. A memorandum iu the Appendix marled II gives the r<'sult of 
the levelling operations, and shows the degree of accuracy attained under 
circumstances which necessitated mther hurried work. 

4 I .  The canal from Jerruck to Kurrachee covers a distance of 92 miles 
3, 157 feet, and the commun ication with the harbour extends its length to 
!15 miles 1 furlong and 108 yards. 

42. Having now ln·ought the canal to its terminus at Kurrachee, the 
!Jest method of effecting a commun ication with the harbour, by means of 
which the necessity of land ca rriage in the transfer of goods may be obviated, 
remains to be considered. 

43. The manner in which it is proposed to attain this ohject is i l lus­
trated in Plate 8, • which shows the principal portion of Kurrachee Harhour. 

44. The canal, as before stated, arrives at the waler's edge oft he shallow 
bay to the eastward of Kemaree, with its bottom 3 feet 6 inches above 
ordinary h igh-water level. 

Here, at the points DB in the plan,• it is proposed lo <.'onstmct a lock, with 
a fall of 9 feet 6 inches, which will drnp the canal boats into au excavated 
basin 1,500 feet by 500, wi th a depth of 6 feet of water, being separated 
from a second dock, 1 ,500 foet by 300, having a depth of water at high 
tides of 15 feet, by a wharf pi er, 40 feet in breadth ; the former being for 
the reception of the river boats, and deriving its supply of water from the 
canal itself, and the latter, being adapted to the accommoda1ion of the 
coasting vessels, and small craft from the harbour, and being furnished with 
salt waler by a cut thrnngh the bay and Kemaree ldland to the harbour, 
which would form at  the same time the connecting link between the deep 
water off Kemaree Puint and the canal tail. 

45. The inner l,asin is calculaled to accommodate npwards of 300 boats, 
of the ordinary size of river craft, and the centre pier would afford wharf' 
room for 1 5  to 20 vessels at one time. The transhipment of the cargoes 
could be easily and econom ically effected by cranes, fixed al certain intervals,. 
and working a few feet over the half breadth of the roadway. 

The dimensions of the outer dock have been reduced, on account of its 
connection with the harhour itself. 

46. The side-retaining and wharf walls of the inner hasin would have 
to be rendered impervious to water, with a vie1v to keeping the water iu the 
lock chamber as sweet as possible. 

47. In lowering bout.s iuto the basin, the fresh water woul<l he passed 
off by sl uices thmngh tl1e si<le walls of the luck, and be then availal,le fol" 
irrigation and ordinary purpDSPS. 

48. Drinking water wu11td he dr,iwn from tloP canal above lock No. 3, 
and could from that point be laid on 10 must houses in  c,rntunments, or t<> 
reservoirs iu the town ; but it wun l<l req ui r,, to lie raise<l a few feet for the 
supply of the new barrack, hospitals, an<l the upper stories of dwelling 
houses. 

49. The water fur the use of the shipping would be carried from above 
lock No. 3 by pipe, along the embankment of the bay cut, to Kcmaree and 
the harbour. 

N. B.-As the proposed cu t pas£es through the Chinee Creek, and then 
·along the deep wa ler channel, wliich, before the construction of the 
mole, forme<l the tide-way of the greatl'r part of the h"y, it might he 
made available, in conju nction with the loug contemplated bund across • 

* See foot,note at page 14. 
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the mouth or the creek, for the drainage, and ultimate recovery, or the 
whole of the bay from the sea. 

The cut being completed to a depth or 15 · feet, with an embankment on 
eithel' side, the whole of the water might be graduaUy withdrawn, through 
sluices left for the pol'pose in its banks. 

By drawing off, and allowing the•next tide to renew · the whole of the 
water occasionally, stagnation would be prevented ; and by decreasin!l', by 
degrees, the quantity allowed to pass i n  at certain intervals, small surfaces 
only of mud round the edge of the bay need be subjected to the process of 
evaporation at one time, 11nd the bad effect which the sudden exposure of 
a large extent of slimy soil to the action of the sun might be supposed to 
to have on the salubrity of the neighbourhood, would be in a great 
measure, if not entirely avoided. 

50. As, during the progress of the inquiry into the canal project, that 
of a railway has heen so prominently brought forward, I liave thought it 
advisable not to enter so minulely into the details of the cnn11I (the drawing 
out of elaborate plans and estimates for aqueducts, for example,) as would· 
necessitate an extensive. establishment, and at the same time cause great 
delay in the completion of the report ; but I have endeavoured rather to 
lay the project as soon as possible before Government, wanting in no essen­
tial which would materially affect the scheme in comparing i t  with a rail­
road, still involving no work which would be useless for the same purpose ; 
and thus to afford means of arriving at a conclusion as to the comparative 
ad,•antages of the two proposals, without any great preliminary expenses 
011 either. 

51 .  Keeping this intention in view, the sections, which were taken with 
great care, have also been carefully calculated, and cut-stone bench marks 
have been established at the points shown on the plan, which will be avail­
able for reference at any stage of the work. 

52. The aqueducts, instead of drawing a detailed plan for each, have 
been roughly estimated, taking the Solami aqueduct on the Ganges Canal 
as a general guide, and making the necessary allowances for the difference 
in  dimensions; cost of labour, &c. 

53. The watercourses have been classified by the areas of their high­
water sections, and then arranged under three different heads, (showing 
the manner in which they will be disposed of,) according to their situations 
with regard to the canal bed. The classification of the watercourses will 

· be found on reference to Appendix to Estimates E and F. 
54. Of these ar..angements, as well as for the small locks, the basin, 

dock, &c., I have rough plans drawn out, from which they have been 
estimated ; but as thPy invoh·e neither complicateness nor difficulty in their 
details, it does not appear necessary 1.0 submit them in form. 

55. The regulation lock at the head, being an important work, and 
complicated in its arrangements, from haviug to provide for a rise and fall, 
and to withstand a head of water 20 feet in height, requires to be drawn 
in detail. It is shown in Plates 9 and l 0. 

56. The object of the doulile set of lock-gates is to ensure the large 
gates being in II state of efficiency whenever the river may rise, whilst t4e 
smaller gates will be available at all times, except during the inundation, 
and can of course be worked with much greater ease than the large on_es. 

57. The cut to the harbour will be a work of consideralile labour aud 
difficulty ; but, as the project 1VQ11kl not be complete without it, au<l it will 

F 
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very greatly enhance the value of  the com muaication ,  I \vould strongly 
re�ommend it� adoption. 

58. The bed of the bay i m med iately below the water is composed 
chiefly of a heavy blue clay, weU ada pted for the necessary embankments. 
I propose to l ine the cu t  with teak- wood piles 20 feet apart, connected with 
walin g pieces above, and driven in to the bed to correspond wi th the slopes 
of its sides, and to strengthen the intervals to a depth of 1 2  feet (or the 
difference between high and low spring tides) wit.h a strong d ry ru bble 
pavement : this will be a vel'y durable sty le of work, and wi ll , I have no 
doubt, be found efficient. 

59. In addi tion to the four small  Jocks already described, and shown to 
Le necessary to allow for the fall  of the country, a dam and escape-weir at 
Lukilatfoola ,  and s ix road-hridges are required. Spec ifica t ions of these1 as 
well  as of the necessary lmi ld ing,:i, will be fonnd at the head of their respec­
ti ve estimates. (Vide Esti mate . )  

60. From the general abstract of  the accom panying estimate i t  will be 
seen .that the esti m ated c•>st of the canal from Jerrnck to Kurrachee is 
Rs. 44,86,597, whi lst tha t  of the c.ut  formi ng the com m u nication with the 
haruou 1· amounts 10  Rs . 3,64, 1 75 .  

The total ex penditure for the com plete project is, therefore, Rupees forty­
eigh t lakhs, fi fty thousand, seven h u ndred and seventy-three. 

6 1 .  The uex t su bject to be con�iclererl is ·the amo u n t  of traffic that may 
be expect ed on the canal ,  from which to <le<l uce the means of ensuring some 
retu r� ou the ou t l ay ; aud here i t  w i l l be nece:;sary to  examine carefu l ly 
the ad van tages which the proj ect offers to the publ ic, in order that the 
success of the scheme may not be haza rded by a too h igh ta xation .  

6:l. To e 1 1 aule a j nd gmeut to he  fo1·med as to  the n umuer of vessels 
l ikely to pass through t he canal in the cou rse of the year, a very satisfactory 
return of 1 he river traffic for  the year 1 852-53 ( vide Appendix B) is avail­
able. A n  abstract from th is, given below, shows the n u mber of boats 
w:hich passl•d the following places on the ri ver; <luring the course of tlie  
last year : -

Sehwan. Tntta Bander. Kotree. Ghorabarree, Kettle, 
Uaoie, and Wagoda. 

Size of VOS/leis. 

Laden. Uoh1den. Laden. Onlade11 .  Laden. I Unladen. t.aden. Unladen. 
-r-�,--

Above 1 000 maunds , .. . . . . . . . . . . .. . .  20 5 1 55 64 248 1 57 1 02 45 
From 800 to 1 000 maunds . . . . . .  3 l  6 1 44 43 286 201 1 75 70 . . 600 to 800 " . . . .. . .  S2 39 58,l 169 i87 !i04 586 229 .. 400 to 600 ., · · · · · - 200 92 1 ,020 277 1 ,477 743 1 , 1 32 453 

, ,  200 to 400 . . . . . . . .  559 278 9i0 328 1 ,5 1 2  848 96/i 455 
limier 200 maunds . . .. . . .. . . . . ..  8i6 3i0 388 l,i20 J ,746 2,662 1 , 1 66 721 --

Totals . . . . . • . . { 
1 , 768 790 . 3,258 2,60 1 6,065 5, 1 1 5 4, 1 26 l ,9i9 

I 
-�- • 

2,558 5,859 1 1 ,180 6, 1 0 5  

The Return at 
Kotreenot reliable. 

63. From th is statemen t, an approxi mat ion to the num ber of vessels 
which made the passage thrr,u_qh to the ports at the d i fferen t mouths of 
the ri ver, and which m ay the1·efore be supposed to pass tl,rovgh the canal, 
may be Tt.'ad i ly ded uced. 

64.  The la l'gest n u mber of vessel s pass in g down the river is sho wn at 
Kotree ; Lut  from this return bPing nearly double that registered at Tatta, i t  
is clear, ei ther that " a  very large number of y_usehi from u p-1·i ver d ischarged 
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their cargoes at Hydrabad ;" " that there are places between Kotree and Tatta 
capable of consuming as much as half the traffic supply ;" or "that au exten­
sive local traffic is taken into account in the returns." The first of these 
suppositions is not borne out by the comparatively small return at Sehwau ; 
Jerruck, the only town of any importance between Hydrabad and Tatta, 
cannot be made to account for the consum ption implied in the second : the 
third supposition must, consequently:iu a great measure hold good ; so that 
the return for Kotree cannot be tuken to represent the canal traffic. 

65. 'fhe traffic registered at Tatta Bonder, on the other hand, or 5,859 
vessels, laden and unladen, may be fairly taken as an approximation to that 
on a canal, becanse the number of vessels passing that point, and the total 
of those registered at the delta branches at the river, i. e. at the bonders of 
Ghorabarree, Kettie, Unnie, and Wagoda, nearly agree, proving that there 
is very little addition to the river traffic below Tatta. The slight increase 
in the total of the register of the latter places may fairly be allowed for the 
local movements of small craft, which may be assum�cl to be considerable, 
from the great proportion of vessels under 200 maunds shown in their returns. 

66. Though not generally an advocate for the imposition of a tax, on a 
line of road for example, when the improvement of the communication is 
sure to repay the outlay by indi1·ect advantages to the State, still I think a 
tax can be fairly shown to be admissible in this case, where a very large 
expenditure is involved, the advantages, in point of time and distance, are 
so much greater than can usually he looked for, and an establishment, 
i11oreover, for the efficient working of the scheme, must of necessity be 
kept up. 

67. This tn: may he drawn from two sources-1st, from fees to be pay­
able at each lock ; and 2nd, from wharfage ,md carriage fees to be levied 
at the basin, or other points where the cargo may be discharged. 

68. In order to form a judgment of the amount of the first tax recom­
mended, the advantages offered to the puulic by the scheme m ust be 
considered. 

69. By referring to the accompanying Return (A ppendix A) prep'ared 
by Captain Ethersey, it will be seen that the trip from Sukkur to Ghizree 
Bunder and back by the river occupies on an average 70 days: while that 
from Sukkur to Hy<lrabad is usually performed in 42 <lays. The difference 
o f  these periods gives from Kotree to Ghizree Bunder 28 days ; and allowing 
the propo1·tio11 of time from Kotree to Jerruck at 4 <lays, 24 <lays may be 
taken. as the average time of passage from Jerruck to Ghiiree Bunder. 

70. On the other hand, the length of the canal being !!2 miles, and su p­
posing the crew of a boat (concluding that it will be some time before the 
economy of horse-power will be appreciated) to track 8 hours per diem, at the 
rate of 2 miles an hour, their progress during the day would be 16  miles, 
and 12 days would cons,quently be ample allowance for the transit of the 
canal to and fro. 

71 .  This gives a clear gain in time of 12 days each trip. Leaving this 
substantial ad vantage, as well as the decrease of wear and tear and risk 
(which latter, I understand from Mr. Amo$, the G,1vernment Steam Agent, 
is estimated at 7 per cent.) entirely to the boatmen, as an ind ucement to 
exertion and enterprise, it appears to me that a tax may be fai1·ly levied on 
each boat, equal to the saving effected iu the subsistence of the crew du,·ing 
the time gained. 

Reason for adopt­
ing the 'l'ntta lte­
tum. 

Tolls to be le\'ieJ. 

Tolls how le,·ied. 

The amount of 
1st Toll. 
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72. Applying this to the medium-sized boat of Captain Ethers:ey's return,  
of  700 rnaun<ls, and having a crew of ten men, 1 20 days' pro..,isions for one 
man is the saving which results : taking each day at one anna, one-third 
the rate of wages allowed by Captain Ethersey, and Rs. 7 ½ represents the 
tax to be le vied on each boat, which would be distributed, in  proportion 
to the d istance, at the different locks. 

The annual income derivable from this sou rce, calculated for the num­
ber of boats which it is concluded will pass through the canal, or 5,859, is 
Rs. 43,942 ; and this will no doubt rapidly increase. 

73. The second tax recommended, which will fall exclusively on tbe 
merchants or shippers, is that to be le \·ied on the use of the wharf and 
cranes at the basin, and may be approximately determined by the following 
considerations :-

74. The former calculations su ppose Ghizree Bunder to be the poiot of 
discharge of cargo. If  not d ischarged tbere, al l freight destined for Kurra• 
chee is sometimes transferred into sea boats, and someti mes brought at once 
by the river craft th rough one of the mouths -0f the Indus into the harbou r. 

75. In the first case an ex t ra expendi t u re for land carriage, at the 
rate of Rs. 1 per 1 2  maunds js incurred, and the freight from Ghorabarree 
or Kbettie to Kurrachee may be estimated at Rs. 2-8-0 per 100 maunds ; so 
that were Rs. 2 charged for the use of the cranes and wharfage room at the 
basin, on every 100 mauods of cargo transhipped , the pu blic would still 
profit by the new arrangement, and 1 ,546,600 maunds, the maundage of 
the laden boats in the Tatta return (Appendix B) would give a fur.ther 
income of Rs. 30,932. 

76. The amount of direct reven ue derivable from the project being th us 
determined, the following Statemeut will show its merits as a commercial 
specu lation :-

Total a tDount of estimate . . . • • . . . • • . • . . • . • . • • • • . .  
Probable cost of two small steamers, of the dimensions 

and power proposed . . . . . • • • • . . .  
Ditto two flats or barges . • • • . • • . • . . . • .  

Total capital required • • • • • . • . • • • • . • .  
Interest at 3 per cent. on above . . • • • • • •  

Cost of .blaintenance. 
Yearly estab] ishment . . • . . • . . . . . • . . . • . . . . . • . . • • 
Yearly repairs, at Rs. 250 per mi le, for 96 m i les . . . •  
Cost of work ing two small srearnerii one tr ip ('ach 

way per d i em ,  or 92½ m i les, about Rs. 50 per 
d iem for each vessel . . • . . . . • . • . • . • . • . . . . • . .  

,v ear and tear of vessels, at 4 per cent. on prime cost. 
Total cost of maintenance . • . . . . . . • • . • 

,. 
Probable lleturn.1. 

By receipt from lock tol ls. 5,859 boats, at Rs. 7 ½ each . 
By wharfage and eraneage fees on 1 ,546,600 mauuds, 

at Rs. 2 per l 00 mau nds . . . . . . . • . • . . . • . • . . . •  
Yearly expenses of two steamers lo be <.l ispense<l with 

from the Ind us,  vide Caplaiu Ethersey 's letter 
(Appendix A to Railroad Report)  . • . . . . . • . . . • • •  

Carried f1Jrward ._ • • •  Rs. 

R•. a. p. 
48,52,773 0 0 

1 ,60,000 0 0 
1 0,000 0 0 

50.22.773 0 0 
J ,50,683 0 0 

6,252 0 0 
24,000 0 0 

36,500 0 0 
6,800 0 0 

7 J ,552 0 0 ------
43,942 8 0 

30,932 0 0 

75,000 0 0 
J,49,874 8 0 
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Brought fu1·war<l • • •  ._ Rs. J ,49,874 S Q. 
Y e1nly cost of post, v ide Postmaster's letter No. 482; 

( Appendix. to R&ilruad,) thrt>e•fourths of R�. 24,()00 
(to Jerruck). The steamers can readily b� worked 
at the rate of 10 to 12  miles an hour • • • • • . . . • • l �,QOQ Q 0 

422 tons of private merchandize conveyed by t�e 
Indus Flotilla ( v ide Appendix to Railroad�) at. 1 aona. 
per ton per mile on 92.5 miles . . • • • • . • . . . • . . • • 2s4�� l l Q 

[Government storts and troops. by river are 
included in the Rs. 75,000 allowed for the 
Indus Flotilla expenses.] 

268 J tons of traffic overland, according to . the. 
returns given in Appendix  F �nd G to Railroad, at, 
I anna per ton per mile . . . . . . • . . • . . . . . . • . . . . . 15,499 8 6 

TotaJ . . . .  Rs. 1185,8 13 1 1  6 
Deduct Cost of Maintenance . . . . . • • • • • • • . . • . • • • . 7 3 .�52 0 0 

Direct return {more than 2 per cent. on the outlay) . . . . 1 , 1 2,2� 1 0 0 
77.  The canal would, therefore, yit:ld in direct returns abou� 2 Rer cent. 

on the gross outlay, making no allowance for the certain iucr�ase of traffic, 
or for the receipts l>y passengers and parcels, whi�h latter item� would 
probably prove a sc•u rce of considerable reveu ue. 

78.. In add ition to . the . d ireyt returns, however, th� contingent 
advantages, alluded to al iove, which the unlimite4 Su!)ply qf lnqui,, water is 
calculated to secure, h1tve yet to be examined, in. cousidE:;riug the proj ect 
as a remunerative specula t ion . 

79. The supply of water required may be classed under three heads : 
ht, the supp ly ro the harbour and sh i pping ; 2nd, the supply to the town 
of Kurrachee ; and 3rdt the supply to the cantonment. 

80. The advisa bil ity of aJopting and carry ing out  some scheme for 
securing to the i nhahitants of the town, as well as to the harbour of 
Kurrach�e, an abundant su pply of good and wholesome water, has been so 
well considered, and so <"learly and strqngly advocated by the BmHd of Con� 
servancy, that I cannot better ex�m pl i fy the u rgency of the want, than by an 
extract of 'a memora11dum by one of i ts oldest and most active members, 
the prt>sent Col lector of Customs. He says : " Hithe.-t_o, the water within 
m 1 1dernte reach lr ns bt-en at all times indifferent, and occasionally scarce. 
'j he Scindees have no t. com pl1:1i aed ,  for they have never known it other­
wise ; .  to a l l, howevt-r, whu have made Kurra.chee their resideuce since 
Bri tish occu p,-t iun ,  the sal i ne� of the water ha1t been a source of 
inconvenience, and they have been obl iged to draw their supplies from a 
distance. rhe expeuse a 1.t1md i11� which I have a..'leertained to range from Rs. 2 
to R11 4 for each house mon th ly . The harbour, 11nd the residents at Kemaree 
and Baba, get thei r  su ppl ie, at the uunder1 at the cost of 2 annas the 
puck11I, and the article is of the wo1·st kind, bei ng di i·ty brack : sh water . 
Tn this part of t he popu la tion. now considerable, ao<l fast increasing, the 
aqueduct w i l l  be of the utmost service." 

8 1 . As the Su h-Commitlee of the Board entered at length into the 
su pply requ i red hy the harhuur and town of Kurrachee., du riug the end of 
1 85 1 .when an estimate for an aqueduct to le1-1d from wel ls sunk in the 
val le_v of the Learee w as prepared, I shall ad opt th eir calculations on these 
points, a l lowing the increase oF the shipping visiting- the harbour, and of 

Dirrct Return 
yielded by the Ca. 
nal. 

Indire�t Return. 

The Water sup• 
ply. 

Its desirability. 

Advocated by the 
Board of Coneer• 
vancy. 

The calcU:latiot1 
of the Board u to 
tbeAmountofSup. 
ply require-d adop.t• 
ed. 
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the population . of. the town during  the period which h as i n tervened, to 
compensate for any over-estimation which may at that time have occu rred. 

82. The supply of water in the canal cannot fail to be abundant, and a 
good head is at once available immediately above lock No. 3, where the 
surface of the water stands 18  feet, 5 inches above the h igh...water mark of 
the sea :  a height quite sufficient to com!l)and the town, harhonr, and can­
tonments, as well as the basement floors of all the new barrack building!!, 
w i th the exception, perhaps, of the hospitals. 

83. On a rough estimate, the expense attendant u pon the d istribution 
of the wa ter is as follows :-

l 0,500 running feet of 4-inch main pipe from head 
to junction of town pipe, at Rs. I ½  per foot, includ­
ing laying, and all expenses . . . . . . . . • . . . • • . . . . .  

1 618 1 7  runni ng feet of 3•inch pipe from lock No. 3 
to harbour a t  Kemaree, alon g the cu t embankment. 

} 0,660 r1rn ning feet of 3•inch p i pe from junction, 
through Sudder Bazar by Goluudauze lines, to town 
reservoir. 

5,500 running feet of 3•inch pipe from j unction of 
town pipe and main pipe-, th rough Commissariat 
Store and Nat ive Infan try l ines. 

32,877 running feet of 3-inch iron piping, including 
lay ing, &c. , at Rs. l ¼ per foot • • . • • • . . • . . • • . . . .  

5,280 running feet of service pipe, at Rs. 1 per foot, 
for su pply of Government House, &c . . . . . . . . . . .  

Reservoirs, &c . • . . . •  , • . • . • . • . • • • • . . . . •  _ • • . . . . • 

1 5,750 0 0 

4 1 ,096 8 0 

5,280 0 0 
5,000 8 0 

Tota] arnon nt . • • •  Rs. 67, 1 27 0 0 
The returns, on the other hand, making use of the calcu lations approved 

of by the B1,ard, would be as below :-

Return, from the Supply of the Town and Harbour. 

An averttge of 14,400 gallons su pplied daily to the 
harbour and sh ipping, at I anna for 25 gallons (or 
half the price at which bad bri:-ckish water is now 
p1111ocu r11ble) ... . .. . . . .. . . .. . . . . . . .  � . . . . . . . .  II' • • • • •  

A n  average of 62,600 gal lons to the townspeopl t>, at 
l anna per 1 00 gallons ; or to be recoverable by a 
house tax, i f  consideretl preferable . • • • • • • • • • • . • 

Saving effectt'd io the annua l  charge to Govern ment 
for the supply of water to the Government estab­
. J ishment and vessels in the harbou r. est imated by 
the Board from Rs. 9,000 to Rs. 1 5,000, say . • . • • • 

Suppl9 to Camp. 
. ,,.  

The annual saving efl'c.--cted by supply ing t he Camp  at 
all points, insttmd of, as now, hav i ng  tn con vt-y " a 1er, 
especially to the new barracks, a cousiderab le 
distance (vide " Abst1·act Statemeut of Cost or 
supplying Water to Corps and 'E!'\tah1 isb 1ne11 t@,'' 
Appendix C) . . . . . . . . .. . . . . .. . . . . . . .. . . .. . . � . . . . . · 

R,. a. p. 

13, 1 40  0 0 

14,280 9 0 

1 2,000 0 0 

1 0,500 0 0 

Total amount  ofRevenue from water supp!,. • • • • . • • Rs. 49,920 9 0 
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84. Deducting from this amount interest at the rate of 5 per cent. on 
the sum expended, OT Rs. 3,357, we have ·a clear yearly return on account 
of the water supply of -Rs. 46,563, which, added to the profits of the canal 
proper, gives Rs. 1 ,58,�24, or more than 3 per cent. upon the entire outlay. 

85. It must, however, be borne i n  mind, in considering the merits of 
the project, that sever-al sources of advantage to the State and revenue 
have not been taken into account i; the above calculations. These may be 
enumerate_d, as follows :-

lsl.-The movement of troops by land, which, with carriage, and wear 
and tear of kit, cannot but prove a heavy item of expenditure. 

2nd.-The local charges of the Com misariat Department, in merely moving 
Government stores in the immediate neighbou rhood. The expense 
incurre<I on this item alone will be found by a return (marked D in the 
Appeudix) to amount to Rs. 12,856 per annum, the greater part of which 
would be rendered unnecessary by the arr-.mgements proposed at the 
basin, in the present project, and by the connection of the canal with the 
harbour. 

3,·d.-The further revenue derivable from the increased supply of water 
to the Kulleeree canal. 

41h.-The application of the water at and in the neighbourhood of 
Kurrachee to the purposes of irrigation. 

51h.-The return derivable from the supply of water to the houses in 
cantonments, as well as to those in the camp bazar, the population of 
which was given in the last retul'Ds at 16,900 souls. 

86. Tak.ing into consideration these further contingent advantages, 
which have only been omitted in the examination of the project from the 
difficulty of determining the revenue to be allowed for each, it appears 
probable that 4 per cent. upon the entire outlay, or even more, might be 
expected from a canal, under skilful and judicious management. 

For continuation see accompanying Railroad Report. 

W. CHAPMAN, Lieutenant, Engineers, 
On Special Duty, Scinde. 

Ku,·rachee, Novet1,ber Isl, 1853. 



APPEND IX A .  

Statement exl,ibiting the General Tonnage and D'J'aught of lhe:, Native -Ot�a.fl ff/tj,loyed in tire River Traffic, together with a Scale snowing tlu! 
Government Mode and Rate �f Hiring the same by the Trip, aud the usual Time alk>wellfor the up and down Voyage. 

Amount ol 
Size in . Pay of Tonnage, at Draught Draught Time allowed when Boe.t.s are taken up by the Trip, Total Pay 

Maundll. Crew allowed . Crew ter Ra. 2 pet per Month. when when which includes the Return Voyage. , Remark■• 
Mont . 100 Empty. Le.den. 

• 

Maund1. 
Native 
Boata. Tindal, Lucan R1. A, P, Ra. A, P. Rs. A, P, FT. 

1 00 1 2 1 6  0 0 2 0 0 1 8  0 0 l 
1 50 I 4 26 0 0 2 0 0 29 0 0 1 
200 1 4 26 0 0 4 0 0 30 0 O 1 
250 l 5 3 1  0 0 5 0 0 36 0 0 1 
300 I 5 3 1  0 0 6 0 0 37 0 O I 
350 1 6 36 0 0 7 0 0 43 0 0 l 
4 00 I 6 36 0 O 8 0 0 44 0 O I 
450 I 7 4 1  0 0 9 0 0 50 0 0 I 
600 I 7 4 1  0 O l O  0 0 5 1  0 0 I 
550 I 8 46 0 O i l 0 0 57 0 0 I 
601 1 I 8 46 0 0 1 2 0 0 58 0 0 I 
6.50 J 8 46 0 0 1 3 0 0 69 0 0 2 
iOO 1 9 .; 1 0 0 1 4 0 U 60 0 () 2 
750 I 9 5 1  0 0 1 5 0 0 66 0 0 2 
800 I 10 56 0 0 1 6 0 0 72 0 0 2 
H.,o I 10  66 0 0 1 7 0 0 73 0 0 � 
900 1 1 1  6 1  0 0 1 8 0 (J 79 0 0 2 
950 I I I  6 1  0 0 1 9 0 0 80 0 0 2 

J OUO I 1 1  6 1  0 0 20 0 0 R J  0 u 2 
1 1 00 J 1 2  6fi O •  O 22 0 0 88 0 0 2 
l :lUO I 1 2  66 0 O :M 0 0 90 0 0 2 
1 :300 1 1 3  7 1  0 0 26 0 O 97 0 0 2 
1 400 1 1 4  76 0 0 28 0 O 104 0 0 2 

(True copy) 

IN. FT. IN. 

0 2 0 
1 2 2 
2 2 4 
3 2 6 
4 2 8 
5 2 1 0  
6 3 0 
7 3 2 
8 3 4 
9 3 6 

1 0 3 8 
0 3 1 0  
0 4 0 
0 4 0 
0 4 0 
0 4 0 
0 4 0 
0 4 0 
0 4 0 
0 4 0 
0 4 0 
0 4 0 
0 4 2 

- . - - - -- • -�------

From Sukkur to Larkhana . , • • • • 8 day� 
Sehwan • . • • • • 20 ,, 

Boats hired by the trip are paid for .the numbP-r o 
" ,, 
,. 
" ,, 
,, " 
n " 
,, " ,, 
" 
,, ,, 

., 
,, 
,, " ,, ,, " 
., ,. 
,, 
,, " 
" 
" 

Hydrabad . . . . • 42 ,, 
'fatta . • • , . • • . 50 ,, 
Beacon • . . . . . 60 ,, 
Ghizree Bunder. 70 ,, 
Shikinpore . . • • l O ,, 
M ittencole • • • • 26 11 
B ukree • • • • • •  3.) " 
Mooltan • •  , • . . 46 ,, 
Bhawulpore . , • •  4·.? " 
Ferozepore • • • • 84 ,, 
DhPra Ishmael 

Khan • • • • • • 64 ,, 
Dhera Ghazee 

Khan • . • • • •  43 ,, 
Leia . • • • • . • • • • 63 " 

M ooltan to Dhera Ishmael 
Khan . . . .. ... .. .. . . . .. . . ..  60 " 

days allowed at the monthly rate, which always include1 
lhe return t rip, whether it be up or down. 

The same uurnber of days 11.re allowed throughout th1 
year  between the different places. 

W hen boatl:1 are towed by steamers, payment is mnd1 
for the number of days actual ly em ployed, �t the ralei 

lset forth. 
M erchants have a different method of hiring boat& 

but there is no fixed rate, the charges Leing more or less 
1:1s tonnage at the time may be scarce or abundant. 

In the case of grain, it is conveyed a.t so much J>.el 
kurwah ; and, in addition to the rate agreed upon, tlu 
owner of the grain auppliel$ the cre\T of the bout, at th.1 
rate of one seer pel' day to etich man, while .it ,is oa 
bonrd. 

Fl'Om Hyd1·n bnd to Khettie, the ratee vary at differen 
times of the year from ts 11nnas to Rs. 1-4-0 per kurwah 
The aame of other places. 

W. CHAPMAN, Lieutenan t, 
(Signed) R. ETHERSEY, Captain, I. N., 

Command ing Indus Flot i l la. 

Kotree, 20th June 1853. 
Engineers. 

f 

� 

� 
,l.., 

....... 



APPE N DIX B .  

Retw·n 81,owing the Number of Boats arriving at and departing from the undermentioned Bunders 01i the Intlus, during tlie Year, 1 85 1-52 and 1 852--53. --

Port,. 

RIVER PORTS. 
{ 1 85 1 -52 Sukkur • • • • • • • • . • • .  1 852-53 
{ 185 1 -52 Sehwan . . . . . . . . . .  ... 1 852-53 

Kot,e, ""d G;doo- f I R5 1 -52 ka-Ta nda, Lhe portof 1852_53 Hydrabad . . . . . . .  I 1 86 1 -52 Ta tta. . • • • • • . . .  . • • • • . I �:j�-53 
DELTA PonTs. 

Gorabarree 11.nd Khet- S IMI-52 
tie, 011 the Doehta . •  l 1 85�-.53 Wagood1.1r, on the S 185 1 -52 
Ghatra Crel'k . . . .  l 1852-53 

Unnie, on the Kede- { 185 1 -5·! 
wal'ee Branch , . . . . 1852-53 

185 1 -52 . . . .  
1R52-53 . • • •  

(True copy) 

i! · �  
.cl 

is: • 
&; ,;  ·i . 

t l  e - Above .. ra.. e i:o.  i 100 ! 
s::i .; .!l :i ; ... ., 

"g = ] � ;;) --

1 3  . .  27 
I H  1 3:l 
lO  1 4i 
20 6 3 1  
37 9 1 1 9  
80 2 :  YO 

1 3  3 5R 
23 . .  69 

. .  . .  . . 
1 1  

7 43 1 0  4 1  
1 4  '2 44 
l k  • .  68 ---

Me.unds. 

s::i 1:i .. 
g .. "" -c "' ..!! 

� ] "' 
;;:> 

1 0  I �  1 9  4 4 1  1 1  1 9  I 09 93 
6 82 39 

42  1 98 1 5 1  
()6 :UM 1 57 
'2� I I 6 60 
13  155 64 

. •  88 50 

. .  85 36 
I 25 1 2  

. . I i  9 
7 1 . .  . ... . . . . . - --. . . . . .. .. ...  M9 385 

1- --- --

From 800 
to 1000 
Maundt. 

ti t:i � 
j -a 

;;:> 

45 4 1  
88 39 

24 1 232 
200 91 
'222 1 79 286 20 1 
I U8 51  
144 43 

1 Hl 67 
1 44 43 14  16  3 1  27 . . . . . . . . -- -
74d 586 -- --. . . . . . .. . 628 :H6 89:1 445 

"\V. CHAPMAN, Lieutenant, 
Engineers. 

Size of Boats . 

From BOO to From 400 to From 200 to 
600 Maund1. 600 Maunds. 400 Me.unda. 

i:i ! ii i 
., = g 1i l .. ,,:i 

i3 "Cl -a '; ,,:i = 
..:I p ..:I p ..:I p -- -- -- -- --i-

1 90 ·1 83 452 308 40 1 - 328 
280 ·l-3E · · 688 _ 357 405 274 53:! 376 · 705 887 723 b03 559 278 · 876 370 707 377 
645 36Q },23 f 6 1 2  l.47:J . 679 787 504 1,477 . 743 1 ,5 12 848 
435 1 90 570 · 323 · · 9 1 2  4 19  58 1 1 69 1 ,020 277 - 970 328 

349 163 720 369 833 583 
508 1 63 1 ,0 1 9  357 87� 390 
42 36 79 43 47 34 78 66 1 13 96 93 65 7 1 2 1  I 12 I . . . . . . . . . . . . -- -----·- --------

2,200 1,3 1 5  3,778 2,543 4,401 2,547 --- ----- ---------
2,79:l 1 ,3 1 6  5,063 2,200 4,559 2,282 

Len than 200 
M11und1. 

i:i 
i:i .. "' 
<I> i:e 1i i3 

..,;;. . .  . I;)  --

909 3 1 5  
8 1 0  . 2 1 4  
83:3 1 ,4R9 
927 1 ,628 

1 ,027 2,1 1 1 
1 ,476 2,662 

5 1 8  1,s·1 9 
388 1,720 

658 638 
1 ,156 584 

7 19  
JO 143 
2 27 
1 4 --

3,954 6,905 ---
4,768 6,963 

- -

Total Tonnage; 

Laden. Unladen. 

Meuncls: Maunds. 
6,23,900 4,69,800 
8, 1 6,800 4,26,500 1 3,6 1 ,900 1 3,67,600 1 4,04,300 7,8 1 ,200 

20,29,200 . 13,03,200 24,05,8.00 . 15,98,500 
I i ,39,700 ·1, 1 4,900 15,46,600 6,37, 100 

1 1 , 15,ROO 6,52,600 
1 4,65,400 6,45,300 1,23,800 86,400 
I ,86,600 1 ,62,200 

20,300 4,200 
J OO 400 -

64,14,600 45,97,800 -
78,25,600 4 1 ,50,200 

----

Laden. Cnlllden. 

Increue Decreue. Increue. Deereue. 

!\launds. Maunds. Maunds. Maunda. 
• 

Ill ■ •  a, . . . .  . . . .  • • •  s 

1 ,92,900 ... . . . -- . . .  44,300 
• • e I .. . . .  . . .. . ' . . ..  42,400 .. . . . . . . .  5,86,400 
"" .. . . . .. . .  e .. II I . . . .  3,76,600 . . . .. 2,95,300 . . ... .  
" . . . . . . .  . . . . . . . .  4,06,900 . . . .  I • • ,. • 77,800 

i 
l 
! 
I 

• - • 411 . .. . .  I .. • - • • ,I • • 3,49,600 ' 1 ,07,300 .. . . . .. .. . .  . " . .  . . . . • A a Ill • a 11111 1111 62,800 .. .. . . 75,800 . . . .  . "' .. .  . . . . . . � .. . . "' . . . .. ..  20,200 " . . .  3,800 - ---. . . .  . . . . . . . . ... . " . -
14,3 1 ,200 20,200 3,7 l ,  100 8, 1 9,600 

(True copy) 
(Signed) H. B. ELLIS, 

A&sistaut Commissi oner. 

,......, 

� 

L....I 



A PPEN D IX C.  

Abstract <?f Returns received .fro,n Officel's Gomnianding Corps, and lieads qf Departments a t  Kurrachee, showing the E.rpense a t  present 
inczir1·ed bg Goverm11e11. t  in sitpplying Wate1' for their use._ as welt as tlie estimated p1·obable Saving to Government were Water fully supplied 
at ull poin ts by a Canal. 

Corp• and Department., 
. ., Monthly Ex­

pcn,e. 
Proportion 
eatimnted a, 

Sn\'ing. Remnrk,, 

------------------------------- 1 1---1---1------ 1:------1----

Lieuteuant Col onel Law, commanding H.  M.'a 83rd Regiment • • • . • , • • , ,  • • • .  

Lieutf'nant Colonel Stopfol'd, <•ommnnd ing H.  M.'s 64th Regiment .  . • • • , • • •  , 
Capt11 in Fm·i:itr• r, com11 1r. 1 1d i 1 1g- 1 st Troop H.  A . . , . . • . . . . . , • . • •  , . , . •  , . . .  , , 
J.ieute 1 1 Ant �el lon, C'nmmnud i nl! Sa ppers and � iners . . . . . . . . . . . . . . . . . . . . .  . 
M njnr MorBe, com mondin!;! Htl 1 R�u iment  N .  I • • • • • • • • • • • • • • • • . • , • •  , • . . . •  
M uj or Stewart, comma1 1cl in2 1 4th Rel!iment N .  I .  . • . • • . . . . , • • . . , ,  • • .  , . .  , .  
�ieutc- 11,nnt  ! .. u,·_a11, i n  ch 11 1·!!e N o. 9 Li!.; ltL Fii> ld B1ttte ry . , • • , , • . • • • • • • . • • • .  
Execul1 ve l:..n1:.111ee1· on various counts . .. . . . . . . . . . . .  , . . .. . . . . . . .. . . . . . . . " . ..  
(J e 1 1era l  lloRpital . ,. . . . . • .. . . .. . . .. . ... . . . . . . . . . . .  11 • • • • • • • • • . . . . . . . . . .. . .  

Commiss11 1· iat  0Ppifrtment Pnhl ic  Cn rriau-e employed in supply ing Wuter to 
'l'rnops 11 nd D,•p1trtmPnts in Ca1 1 ton111en11 • • • • • • • • • • • • • • • • • • • • • . • • • • • • 

Con1mis�ionPr•• E'!i'tn blhd1nlent . . • , . . . . . . . . .. . . . .. . . . . . . . . . . . . . . .. . . . . . . . . 
C0Uectort1:1 Estu bl i eh ruent . . .. . . . . . . . . .. . . . . . . , • . . . . . . .. . . . . . . . .. . . . . . . - .. ... 
Deputy Col lector of Cu,.toms' Establ ishment • • • • • • • • • • • • • •  , • • . • . • • . • • • • . 
Cla u rc ll E�tul>l i9h 1n,rnt . • . •  ,. .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ordnance De1mrtment, no l'eturn l'eceived • , • •  , • • • • •  , • • • • • • • • • • . • •  , • • • • • 

4 
3 

1 

2 

8 
3 

1 2  

27 
4 

8 
1 
6 
1 

12  

27  

62 
2 

Ba, a. p.j R,. a, p. 

120 0 0 

270 0 0 
96 0 0 
27 0 0 

9 0 0 
592 O O 
1 8  O O 

l 
578 0 oi 
59 0 ( 1  

6 0 0 
5 0 0 

10  O 0 

60 0 

1 35 0 
48 0 
1 3  8 

2!J6 0 
I • ■ • t- ,a 

OIWater to Regimentnl Lines supplied by 
Commissariat Department. 

OI Barrucks 1rnpplied by Com missadat Cnl't.q ,  
0 

Suppl ied by Commissaria t. 
Ditto ,l it to. 

Ass isted by Commissuiat. 
o· 

2R9 0 0 
29 8 0 

I • • I I • 

4 0 0 .. . .  " . .  
Saving i n  Monthly Expend i tu re • . .  • .  875 0 

Saving in  Yenrly Expenditure • • • • • . 10,500 0 

OI Rep1·esPn liu!! R C.ipit.nl at .5 per cent. of 
Rs. 2, I 0,000. 

o· 

K11n·aclu:f', Octobrr I 8 ;j,J, 

(Trne extract of Returns) 
,v. C H A PM A N, Lieu tenant, 

Engineers. 

i-'I 

t¢ 
Q) 

� 
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APPEN DIX D. 

A bstract of Returns '?f Carts employed b,lJ the Comuiissa1'iat Department, K u1-racl1ee, ·in tlte 
conveyanr,e of Public Stores, tc. to and fron� the ·undern,entioned Places, during tlte 
Official Year 1 852-53. 
- - - - ---

From Commis-
snrint Stores to 

Year. Kurrachee 
Bunder and 
Kemaree. 

- - -- -� - - - -

I No. Lnads, 
lb�. 

1852-53 . .  I 1 1,960 
600 
to 

800 

-� 
From Kcmnrcc 
nnd Kurrachee 

Bunder to 
Commissariat 

Stores. 

No. Loads, 
lbs. 

600 
2,823 to 

800 

- �-- ,- - •- - - - - - -- - --� --· 

From Commis- I From Ghii-;ree 
snriat Stores to Bunder to Com-

Ghizi·ee B11nder. I missariat Stores. 
I 
I 

No. L<>adij, 
No. 

J.nods, 
lb�. lbs. 

600 600 
1 ,042 to 682 to 

800 800 
I 

- - - . ' - - ·  �- -- -

From W ngoda I From Commis-
to Commissru:iat I sarint Stores to 

Stores. Wagoda. 
i - ---· 

: 
No. J,'lads, No. i 

Load•, 
lbs. lbs. 

600 600 
9 I to 9 ! to 

I 800 I 800 
! I i 

(True ex tract from Returns) 
W. CHAPMAN, Lieutenan t� 

Engineers. 

(Signed) C. BI R DWOOD, Major, 
Assistant Com missary General. 

Kurrachee, Commissariat Office, 1 st October 1 853. 

A bst'l•act Estimate <?f Cost. 

14,783 Carts, columns 1 & 2, at 12 annas each • • • . • • . . • • . .  

1 ,724 

1 8  " 
" 3 & 4, at R s. I each • • • • • • • • • • • • • • • •  

5 & 6, at Rs. 2-8-0 each • • • • • • • • • • • . 

Total Annual Cost to Government • • • .  

RI, 

1 1 ,087 

1 ,724 

45 

1 2,856 

A, P, 

4 0 

0 

0 0 

4 0 

- - - -----

These sums do not of 
course include the loading 
nnd unload ing, which 
may be suppm:ed to he 
i.till required at the wharf� 

Ku,-racltee, Octobe1• 1 853. 

W. CHAPMAN, Lieutenant, 
Engineers. 
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APPENDIX E. 

Names and Dimensions of Rivers anti Watercou1'ses crossed b!J a line of Levelsfrom 
J erruch to K u1·racl,ee. 

1 Bag.Jee Walt . . . . . . . .. , . . . . . . . . . . . . .. .  .. 
2 Chundun Wah . . • • • • • • • • • • • • • • • . • • • .  
3 La rka Wah (okl) • . • • • • • • • • • • • . • • • • •  , 
4 W a tt:'l'COU l'SeS . • . • . • . • • • • • • • • • • • • • 
5 Larka W dh (new) • . • . . . . • • • • • • • • , • • • .  
(j 'akka Wah C • • • • • • • • • • • • • • • • • • • • • • • •  

7 n,n Wah .. . . . . . . . ... . . . . ... . . . . . . .. . .  1111 . ..  

8 Gharee Wah . . . . . . • • . . • . • . • . . • . • • • . .  
9 H ajfe Wal1 . . . .. . . . . .  ., . . ... . . .. . .. . .. .. , . ..  

1 0  Alihalrn r Wah • . . . • • . • • • • • • • • • . • • • • .  
1 1  f� irlder Wah • • •  , • . • . . . • . • • • • • • • • • • • .  
1 1  

�
harrt:e W ;th . .  , • , , . • . • •  , • • • • • • • • • .  

] 3  �' f1ahat \.\'ah • . . . • . • • • • • • • • • • • • . • • • • . 
1 4  \Vale1 coun,e I rrigation • . • • • • • . . • . • • .  
) ,'> C 

" 
• • • • • • • • • • • • • •  

J 6 f ,, • • � • • • ■ & • II .. II " "' 

) 7  f ,, • • • • • • • • • • • • • •  
� ,.> I J o : ,, . . .. . .. . . . . . . .. . ..  1 
}9 I 

11 • • • • • • • • • • • • • • 

20 ,. • . . . • . • • • . • . •  · I 
2 1  ,, • • • • • • • · • • • · • ·  
22 
23 
24 
"25 
26 
"21 
2s 
29 
30 
3 1 
32 
33 

i: I 
36 
37 i 
a� I 
39 
40 
4 1  I 
42 I 
43 
44 
45 j 4<j I 47 
4� 
49 : 
so I 
5 1 
52 ; 
5� 
54 
55 
56 , 
57 I 68 
5�J 
60 

" " 

" ,, 
,, " ,, 
, , 
,, " 
,, 
,, ,. ,, ,, ,, 
,, ,, ,, ,, '" ,, ,, ,, ,, ,, ,, ,, " " 
" " ,. ,, 

. . .  - . . . . . . . . .  . 
t . .. . . . . . . . .. . .  . 

. . . . . . . - . . . .. .  " 

. . .. . . .  ■ • • • • • • •  

• • • • • • ■ • 9 .  tlJI II • • . . . . . - . . .. . . . .  
. ... . .  IJI . . . . .. . . . . 

. . . . . . . . . . . . . .. . . . . . . . . . . . . . . 
• • • • • • • • • • • It � • . . . . . . . . . . . . . .  . . . . . .. . . . . . . . . 

• • • • • • • •  ■ . . .. . .  . . . . . . . . . . . . . . 
• • • • • • • • • • • • •  It 

Breadth.; Depth. 

Feel, Feet. 

6 
1 0  
1 4  
6 
7 
5 

1 0  
1 0  
1 4  
1 6  
1 6  
1 5  
1 4  
w 
3 
4 
4 
6 
3!  
9 
4 
4 
7 
4 
7 
6 
9 
4 
4 

15  
4 
7 
7 
5 
7 
9 

J O  
5 
4 
5 

1 I 
9 
6 
5 
6 
7 

1 0  
5 
5 
8 
5 
7 
7 
4 
5 
5 

1 0 
6 
4 
3 

5 
9 

IO  
3 
8 

1 0  
1 6  
1 6  
J l  
1 2  
8 
8 
6 
4 
J !  
Oi 
l 
l 
H 
4} 
u 
I i  
4-
6 
3 
26 
3 
1 
1 
3 

2 
2 
2 
2 
4 
6 
I I 
6 
6 
4 
3 
I 
1 
3 
3 
3 
2 
l j 
1 
J 
2 
2 
9 
J 
1 ' 
2 
3 
2 
Oj 

Stations. 

2nd Pin of 0 
3rd , , , ,  ,. " Ii 

1 :?  
23 

y i 

3rd mile. 
4 th ,, 

2nd n 
" 

., " 
1 3  > 8 th ,, 
1 4  : J 
2-> } 

:: :; :; 2 � 1 Ot h ,, 

;: :: :: �� I } I I th ,, 
,, ,, ,, 45 I 14th ., 
,, ,, ,, tiO I 6th ,, 
,, ,, ,, 64 i 1 , th ,, 
" ,, " 73 I 1 9th 71 

1 90 past 2nd Pin 0 2:14 1 1 
26·) 9·>3 I I - u n ,, " -- I >-25 th 36 n u , , " 213 'I I ,, 

2nd Pin of 0 22"1 J 
428 past 2nd Pin 0 2 1 9  1 
262 ,, 1 st ,, ,, 2 1a I 
3�g ,, 2nd ,, ,, �i� �26th ,, ,. ,, ,, ,, I 2 1 0  ,, ,, ,. ,, 2 1 4  

62 ,. n ,, ,, 2 I 4 ) 
256 2 1 a  l ,, " ,, ,, 
153 207 
27 ,, l;t " ,, 207 >27tb 0 

1' 1' JI J 8 ,, ,, ,, ,, 205 
228 ,, 2nd " ,, 203 ! ' 
3 1 3  , ,  , .  ,, ,, 201 ! 

75 ,, 1 st ,, ,, 20 I I I :20 ,, 2nd ,, ,, 20 I ),:28th ,, 
337 ,, 1 st ,, ,, 20 I i I 

1 4  ,. '' ,, ,, :201 
234 ., 2nd ,, ,, 1 99 ! J  
343 ,, ,, ,, ,, 1 98 :1 

42 .. , ,  ,, ,, ] 97 

1

: I 
1 20 ,, ,, ,, ,, 1 97 
88 ,, ,, J7 " 1 96 },-29tlt ,, 

157 ,, 1 st .. ,, 1 95
1
, I 

296 ,, ,, ,, ,, 192 
1 4  ,, 2nd ., ,, 1 Y I  J 

1 00 ,, JI ,, ,, 1 89 1 
66 ,. 1 st ,. ,, 1 89 I 

250 ,, ,, ,, ,, 18H 
236 ,, 2nd ,, ,, I 86 >aotb 1 1 6 ,, ,, ,. •• 1 86 I .. 

�4 ,. ,. ,, ,, 1 >45 I 
6 ,, 1 st ,, ,, 1 M5 I 

2 1 4  ,, ,, ,, ,, 1 R4 I J 
1 97 ,. 2nd ,. c· ,, 183 ! ,  
200 . ,  , .  , ,  , ,  1 �2  : I 
205 ,, 1 st ,, ,, 1 82 : 

43  I <>•) ! I ., ,, .. " o- ' 
1 96 ., 2nd ., ., I 8 I 1 
3 1 0  ,, 1 st. ,, ,, 1 8 1 I > 3 1 st ,, 

;J� :: :: ;: :; � ! ; ; I 
84 , , 2nd ,, ,, I RO i J 

305 ,, 1 st -,., ,, ] MO 1 

�55 11 2nd ,, ,. 179 U 



I 

Noa. I Name,, 

6 1  
62 
63 
64 
65 
66 
67 
68 
69 
70 
7 1  
72 
73 
74 
75 
76 
77 
78 
79 
80 
81  
82 
83 
84 
85 
86 
87 
88 
89 

90 
9 1  
92 
93 
94 
95 
96 
97 
98 
99 

100 
101  
)02 
1 03 
104 
105 
] 06 
107 
1 08 

109 

Watercourse Irrigation . . .. . . . . . . . .. . . . 
., . . . . . .. . . . .  " . . . 
" . . .. . . . .  I, . .. . . . .  ' ,, • • • • -II .. . . - • • • • • 

II . . . . . . .. .. .. . . . ,• 
" . . "' . . . . . . . . . .. . 
" . . . . . .. . . . . . ,. .. . 
,, • • •  " . .. . .. . . . .  -II • 

,, . . . . . .. . " . . . . . . 
" . . . . .. . . . .. . . . . .  
" . . . . . . . .. . . " . . . 
,, • • ■ ■ • • • I  • II ■ ■ II ■ 

" . . . . . . . . .. . . . . . 
,, • • • • • • • • • • • • llli ■ 

Channel of Kulleel'ee • • • • • • • • • • • . • • • • 
" . .. . . . . . . . . . " . . . . 

Water<'ourse Dund • • • • • • • • • • • • • • • • • . 
,, • e • • e Ill • • • 11 a- • ol Ill • Ill • • 

Channel from Kulleeree . . . . . . . .. . . . .. . . 
" . . . "' . . . . . . . . - . 
,, . . . . . .. . . . . . .. .. . 
" . . . . . . . . . . . . . .. 

Watercourse Dund . ..  "' . . . .. . . . . . . .. . . . .  
n • • • •  to •. ■ • • • • • • • • • • •  

t1 • • a • • a Ill ■ • Ill • • ■ • ■ II Ill • 

Channel • • • • • • • • • • • • • • • • • • • • • • • • . • • • 
" . . . . . . .. .. . . . . . . . . . . . .. . � ,  . .. . ... .. .- lo • I • •  • • • Ill ■ • e ■ • 'I .. .  • Ill •  11 4 • ■ • • • 

Runn Pitteimee River • • • • • • • • • • • . . • • • 
On Pin • .  

Channel Creek • • • • • • • • • • • • • • • • • • • . • . 
" • • • • ■ Ill • • Ill ii 111o • 11 ■ _. ii 11 • • • ■ -• 

,, . . . . . . ... . . . .. . . . . . . . . . . .  
,, • • • • • • • • • � • • • • • • • •  ■ • • • 

Perpunnnn Wah . . . . . . . . . . . . . . . . ... . . . 
N ullah (saltwate1·) • • • • • • • • • • • . • • •  , • .  

" " • • • II • • • .  ■ • ■ • • • • • 111 • 

ff fJ • ■ • ■ , ■ I • ■ • • • .  • II 4 II ■ • 

Guggen River, n, Wuttagee • . . . • . . . • . . .  
N uJ lah (snit) • • . • • • • • • • • • • • • • • • • • • . • .  
J urrund N uUab . . . . . . ... . . .. . . .. . . . . . . .. . .  
Peeij>ul River . . . . • • • • • • . • • . • • . . • • • . • . 
N ull i t l1 .. • . . .... . . . . . . . . . . . . . . .. .. . . . . . . ..  
Lutt River . . • • . . • . . . . . . . . . . . . . . . . . . .. 
Ra ree Ri ,er • •  11 . . . . . . . . . . . . . . ..  111 • • • • • 

Nullab • • • • ti • • • • • ■ . . . . . . . . . . . . . . . . ..  

" • & • • I II • •  ■ ■ • I II •  Iii II • • * .  ■ • ■ ■ ■ 6 ■ • 

M ullear (portion) • • • • • • • • • • . • • • • • • . • • 
,, (main branch) • • • • •  , • • • • •  , • • • •  

. (portion) .. .  " . . .. . . . . . . . . . .. . . . .  ,, 

[ 29 ] 

Breadth. Depth . 

Feet. Feet. 

5 2 
38 4 

9 3 
26 3 
3 1 1  
7 3 
4 1 

1 4  2 
) 5  3 b  
7 l 
4 6 

12 3 
5 2l 
7 a ,  
9 6 

1 3  4 
7 2 

1 1  2 
1 5  5 
1 5  6 
1 6  5 
14 3 
9 3 
3 OA 

10 oj 
50 2 
69 2 
60 2 

550 6§ 
780 

1 2  3 
8 2 

25 2 
27 5 
8 2 

200 7j 
70 7 

1 1 0 3�  
1 000 . .  

80 5 
1 2  I O  

1 000 1 7 6 
20 4 
75 4 

1 00 4 
1 02 1 3  
200 2 a.�o 5 
950 9 

450 8 

Stations. Di11tance1. 
- • - - �T � T--. 

14 past 2nd Pin 0 1 79 l 
1 l l  ,, 1 st 1 77 l " " 731st mile. 22 ,, " ,, ,, 177 I 

286 2nd 1 76 ) ., n " 
323 ,, " " " 1 74 1 
277 ,, ,, " " 174 
299 ,, ,, ,, ,, 1 72 >,32nd " 
]47 " 1 st ,, " 172 I 
222 ,, 2nd " " 1 7 1  ) 

52 ,, u ,, ,, 1 60 l 300 , , 1 st H " 1 60 
206 , , " ,, ,, 1 59 >33rd ,, 
205 ,, , . " " 155 

J 51  ,, " '' " 154 
3 '' " " " 1 47 35th " 

40 ,p  " ,, " 1 36 37th ,, 
63 ,, 2nd )J ,, 1 15 39th ,, 

2 1 6 u l et ,, " I 1 .5 1 
207 ,, 2nd 11 ,, 1 09 >-40 th 1 1  1 09 ,, ,. " " " I 
20 ,, " ,, ,, JOii J 
96 u 1 st n " 107 } 41st 1 6  106 ,, " " ,, " 

1 82 ,. 2nd ,, ,, 96 1 
3rd Pin " 9.5 f42nd ,, 

285 past ) i;at Pin 0 ·95 
56 ,, 2nd ,., " 90 43 rd " 

1 30 ,, I !-t IJ ,, 4 8  4iith " 
96 ,, 2�,d ,, ,, 46 49th ,. 

1 1 0 past �nd Pin " 29 5 1 !,t " 
1 1 0 If I st ,, " 2 1  52nd " 
40 ; ,  " ,, ,, l 4  
59 , , " ,. '' r n  >,53rd " 
1 5  , . ,. ,. " J O  J 
31'd Pin of 0 8 56th » 
,, ., " 23 59th ,, " ,. ,, 47 6!nd ,, 
,, " ,, I 64tb ,, ,, ,, , , ll'i o7Lh " " n ,, 2-5 } 69th a ,, ,, ,, ,, ,, " ,, 23 73 rd ,, .. ,, ,, 4:, 76th ,, 
" " " 6:! 79th " 
,. " ,, 84 X21 1d ,, 

1 00 pa st 2nd P i n 0 I J -: 87tb ,, 
2nd P in  of 0 1 1 7 ' 

I 3rd " . . -Jl x  > �8 th ,, 
Pin 1 1 9 opposi1 e Han k .  ) 
50 pa1-1t �rd Pin l :?:l �9th " 



APPEN DIX F. 

.A.r,·angement .for the disposal qf Watercourses, with a deduct.ion of Mean Depths, and Area of Opening requfred. 

Size of W atercourse1. To be tnken under the Canal by 
Syphon Drain. Mean Depth. 

To be pas!ed through 
the Canal by Inlet 

and Outlet. 
Mean Depth. 

To be passed 
umler the Cnnal I Mean Depth. I Aqueducts over River,. 

by Culvert. 

F 
1 • o 111 10 17 111 HI ,i1 19 . lu ao '° 4tl '8 ti, t1s 

1·0 1 1 1 4 to 6 fr 1 ·t broad , 1-, -• -• -• -• -• -• -• -·• - · L 5 1 .5] ; say 2 feet · ,-, -, -• -• -, -• -, 
[ l\.t 28] , 11 10 11 6 1 1 11 11 11 f . 1 o o a a 2 11 a 
... o. area o openmg 

ill 98 111 al H 11 41 " 40 1 o square feet ,a 84 1 _, _, _, _, -• _, -• _, -• • -• - [ O] 
ll6 1 1 ll ll Ii l 1 16 81 i 
111 45 110 IID GO 81 63 67 d _, _, _, _, _, _, _, _, _  l 1 lj 9 6 II IJ I. l 

71 -•j[45!] ; 4 �  feet; area 11 of opening 22� 
square feet. 

F1·om 7 to 9 feet broad. 
[ 1 5] 

5 20 99 116 117 83 
; �-, _., _, _, _, ....... t 
8 4 4 8 8 9 

OS Cl8 70 77 811 _, _, _, _, -
811 80 411 110 1(45 ] e 148 62 GS 74 75 89 -·• -• - ,  -, l ; 3 reet ; nrea -, -• _, _, _, -
I ' II l ot opening 241 3 a a 36 o a 

square feet. fl 114 

[6] . . . .... 1( 1 9½] ; 3 feet ; area -;•
-; 

. . . . . . . . . .  . .  
ot' openi ug 24 
square feet. ! 

From l O to 1 2  feet broad. 
(4] 

From 1 3  to 15 feet broad . 
[i] 

8 8 I I II 
• l4 41 ,a I · 4 feet · area-, _, _, _, _, -• -• - •  49.75 · sa 4.5 for I , ., 8 s, 47 11, n s� oo 
_, -• -• - . . . . . . . . . . . . . . . . . . . . . . . . . . . . [ 9] ' ½ • ' 18 16 0 8 II 8 0.11 8 I[ ] ' y D ' 4 • of openmg 49l

' water way. 
square feet. � (openino- 49.5) [8] 

10 ::> 

m w � � f !, .!., �' �, �' �. � . . . . . . .. ... . . . . .  1[43! J i 6 feP.t ;'-,, -;• ii' ; [4] (Area o 
10 u • e a 11 8l opening 72 squareJ opening 62 square feet) feet. 

[ 1 8] 

I
ro n 

/ 1� 1 6  feet broad ......... 11' . . .... . ... . . . .. . _, - . .. . . .. . .. . . .. .. . . . . . . . .. . . .. . .. .. . . . . . . .. .. . .. . Say 10 . . . . , . . . . . .. . . .. . . .... -· 
� 8 II 

20 r eet broad ...... . ....... . . . . .  � 

'tM 25 feet broad . . . . . . ... ......... . � . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .  . 

38 feet broad ........ ... . . . . . . . . j� 
60 fee-t broad ............ u ........... , .  . . . . . . . . . . . . . . . . . . . . � . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . , !Area 1 00 square fee1 t 

60 feet broad . . . . . ..... . . . .... , ... . . . . . . . . . .. . . . . . .  . . . . . . .. . .  . e . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . lDo. 120 ditto. 

102 
-- 1 , 1 � • · · · · • • 1 • • ·  ' 
!In 03 _, - . . . .. . . .. . . . .  . 
I & 

2 i area 1 6. 

Area 80 feet, 

9 1  

= 
0 

. 
·- .... ....  ""' .... ....  ""' "" 

CJ 

GJ .. ..  .. � ... " .. 
0 0 0 0  
00 0 0 U':)  r-.. oo o r:,..  � .. .... ....  . . . 

• • • s.. 
• • • <U . . . . :: t : : r.::  :,. . ... 

� . : � 
Cl) ... · =  
Q) � .. :::, c: �  4) :g  ell t-1,j p, 
� a> ·- m"' 
·- 4) �  0 J:l,. et- .-, Ql" :::I 
C: - C. .. = -=  Q.. X> 
- - 4l 0 

..Z � 0,; -..... ....  .. .... .,.. ... .......  
O'l OO - o  00 O') 0 ,... .... .  

• • • -tll 
O O O 0 
zzz z 

,..., 
w 
0 

I...J 



102 to 100 (eet broad . . . . . ... , • • • . •  , . t . ,  . . .. . . ... . .  . 

69 to 70 r eet broad ... . . . . . . . 

200 feet broad .... . . . . ... . .. . . . . . 

76 feet broad ........ ill . . . . . . . . . . . .  , .  

80 feet ba·oad . . . ..... . . . , ...... . . . .. .. 

100 feet broad ... ... . .. . . . . . .. ... 

1
: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . jno. 132 ditto • -� . . . . .. . . . . . . . . . . .  . 

t . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 1 00. 138 · ditto 
II 

t i l t t , -1 1 • •  ... • • • • •  

• • I- . . . . . . .. . . . . . . . .  . 

115 100 
t-• - . . . . . . . .  . . 

'1� � . . . . . . . . . . . . . ! 
- · · · · · · .. · · · · · · · · ·  
IM 

i--,,' . . . . . . . . . . . . . .  . .  

385 

490 

850 

300 

400 

400 

N.B.-The uppe1· figures give the number of the watercourses, and the lower show the mean depth to high-water l ine. 

,v. CHAPMAN, Lieutenant, 

Engineers. 
u., -

t-.J 



• - - ·- r 

No. 

Dy Syphon Drain. 

Breadth BDd Mean Depth. No. 

.A bsfract of Classification of Watercou1·ses. 

Inlet and Outlet. By Culvert. Aqueductl. 

Breadth and Mean Depth. No. Breadth and Mean Depth. 

-- !-------------1-----11------------1------1�----------- -----! -�-�� -- -

28 
1 5  
4 
7 
2 

1 
1 

4 to 6 (eet broad ; 2 feet deep • • • •  

. 7 to 9 feet broad ; 3 feet deep • • • •  
10  to 1 2  fet.t broad ; 46  feet deep • •  

10 
24 
49j 

13 to 15 feet broad ; 6 r eet deep • • •  · 1 
72 

1 6  feet broad ; 10  feet deep • • • • • • Say 1 00 

25 to 27 feet broad ; 3 feet deep , • • • 
38 feet bl'oad ; 4 feet deep • • • • • • • .  

78 
144 

Totals . . . . . . . . . . . .  68 

Kurrac!&ee, October 1 853. 

10 4 to 6 feet broad ; 4l  feet deep . . . . 22¼ 
6 7 to 9 feet broad ; 3 feel deep • • • . 49! 
8 1 0  to 1 2  feet brottd ; 4½ feet d eep. . . 49-i 
4 1 3  to 1 5  feet _broad ; 4� reet deep. . .  62 
l 16 feet broad ; 6 feet deep • • • • • • • • 80 

1 60 feet brond • • • • • • • • • • • • • • • • • • 1 00 
1 60 feet bro&.d . • • • • • • • •  , • • • • • . • . 120 
I I 0:2 to 1 1 0  feet broad . . . .  . ,  • • • • • . 306 
I 69 leet. broad . • , • • • • • • • • • • • .  , , , 138 

33 

2 

I 
2 

1 
I 
2 
I 
1 
I 

7 to 9 feet broad ; 2 feet deep • • • •  I 1 6  

I 

20 feet broad ; 4 feet deep • • •  , • .  ■ • 1 80 
26 to 27 feet broad ; 3i feet deep • . 9 1  

1 10 feet broad ; 3i feet deep • • • • • • 385 
70 feet broad ;  7 feet deep • • •  , • • • • 490 

200 feet broad ; 41 fef!t deep • •  , • • • 850 
75 feet broad ; 4 feet deep • • • • • • • • 300 
80 feet broad ; 5 feet dP-ep • • • • • • • • 400 

I OU feet broad ; 4 feet deep • • •  , • • • . 400 

12  

"Cl � 0 .. .. ..  
.... .. "' .... 

q,J .... .. ....  
� ..., .-, ft  

0 0 0 0 
00 0 0 >0  
t-- OO O� t--.. . . ,,_ .,... . . .. . . . . . 

' . .. ... 
• • G.> 

.., • ■ - �  

� : : p: 
ii! . . ..  • <IS 

• G.> G.> t  , :::;  
CII I>- • ::I 
c:: · - t :a Ill � I>-

� G.l ·- O'l
"' ·- cu =: 0 � bf,- -= !1 ::i ... 

c:: ... Q.:,o ::, ::, t o  ,::;:�� -:. 
" A a. r,..  

0; 00 - 0  
CO 0) 0 ,...  .... . . . . ,. 
0 0 0 0 

;z; � iZ; z 

4 

,v. CHAPMAN, Lieu tenant, 
Engineers. 

r--, 

C,,:) 
to 

...... 
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APPENDIX G. 

Results of Experiments carried on during the Inundation of 1853, with a view to determining 
tlie Proportional Quantity, both as to Bulk and Weight, of Earthy Matter held in 
suspension by the Water of the Indus. 

The mean results of three experiments made by W. S. Cole, Esq . ,  Deputy Collector at 
Jerruck, and of four experimeuts by G. Elander, Esq ., Deputy Collector, at several places on 
the river below Tatta, the water having been evaporated by boi ling, according to specific 
directions given : the calculations, made by myself from the packets of sediment and mea­
surements forwarded, are as below :-

Proportion of Earthy Matter hel.d. in suspension during the Inundation. 
By Weight. :Sy Bulk. 

1 1 Mr. Cole • • • • . . . . . . . . . . . • 296 312 
l 1 Mr. Elander . . . . • • • • . . • • . • 288 304 

1 1 Means . · · · 292 308 

From experiments by myself 
I 1 during the fair season . . . • 645 684 

To apply the result of these experiments to the determination of the effect which the 
Indus water at inundation may have in si lting up the canal : 

The water stands in  a reach, and is 6 feet in depth ; therefore-

6 x 1 2  = 72 inches depth. 

;
:J
i = .247 inch nearly, or say 0 .25, or ¼ of an inch, is the ma:u mum depth of 

earthy matter which could be deposited over the whole bottom of the canal. 
But as the water in the d ifferent reaches wi ll be periodically renewed by lockfulls passed 

with the boa ts using the canal, it is necessary to make an allowance for the inc1·ease of silt 
on this accoun t. 

'fakiug the first reach, from Jerruck to Lukka, as the one likely to be most affected­
Length 24 .25 miles about 
';6 + 58 -----=r- = mean bread th ; and 

67 x 6 depth = 402 = area secLion area . 
Therefore-
402 x 128040 feet = 5 1 47280 cubic feet, which represents the volume of water required 

for once renew ing  th i s  reach. 
Then snpposing, for the sake of argument, the regulation lock to be worked 6 montbs 

wi th t he  large gates (24 - 6) = 18 feet in height, and 6 months with the small gates ( l 5 - 6) 
= 9 feet high, 

L, B, D, 
130 x 22 x 1 3.5 = 38610  cubic feet 

would be the quantity passed by each boat. 
:, 

M ul l iplying this by the number of boats 
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supposed to pass through the canal yearly, or 5859, the resul t is 2262 ).jf)!)0 cuLic feet ; or 
the who1e vol ume in the reach would be four times renewed, nearly, in  the course of one 
year, and the deposi tion of si lt would be increasetl in the same proportion .  

The deposi t in  the course of  one year would consequently a mount to  no more than 
I i nch. 

As the above calculations make al lowance, from the water in the experiments having been 
evaporated by boi l ing·, for th e 1Uaximum deposit that  can, under any circu mstances, take 
place, i t  does not appear necessary to allow more th an 10 inches, or sufficieut to prnvi<le 
for the quan tity of silt likely to be deposited in the course of ten years. 

K urrachee, November 1 853. 

\V. CHAP MAN, Lieutena n t, 
Engineers. 

APPENDIX H. 

:ft[emorandum of the Distances and Levels of the Canal, with the Falls and Rises to the 
dijf erent Bench JI arhs. 

� = 
Names of Places having � 

. 5 Dench Marks. c:I 

::11 

P. 

PBM Jerruck. 

PBM l\'leanee . .. .. . . . . . . . . . . " . 4.70 

BM Somera • " I • • • • .. • • • • • •  � ♦ 5.42 

BM Duffranee . .. . . .. . . . . .  ,. . . .  8.14 
PBM Lullung • • . • • • • • • • • • • • . 0.7 1 

PBl\l Lukka� . . . • . • • • . • . . . . . .  6.70 
PBM Oharra . • . • • • • • • • • . . . • .  28.9 1 
Bl\l Wuttagee . • • • • • • • • • • • • • • •  4.53 

+ 
P B1\1 Pimpree • • • • • • • • • • • • • • •  16.55 

By BM Clifton to high-water 
mark, Bay .. . . . . . . . . . .. . . . . .  I 22.37 

By Travellers' Bungalow to high-
water mark, Harbour • • • • • • • . l . . . .  

Total fall • • • • • •  51:631 

�-
cl al .. Cl ' -� ., .. ...  Cl E ,. .. � .. Distance. ., J  Rem � arks .. 

..:I A 0 

P. F. lll, 

4.79 0.09 6 
5.53 0 . 1 1 7 
8. 14  0.00 6 
1 .37 0.66 3 
+ 

6.67 0.03' I -
29. 1 2  0.2 1 29 

5. 1 2  0.59 9 
16.32 0.23 4 

l 
• • •  ■ 

1 .24 24 

23. 6 1 •  s 
l 

Distance . · I 92 

... Cl,) = .,  ..... _g 
- - --� , -- -� 

F. 

Y. I 
0 1 34 1 

6 1 1 4 
0 260 

0 425 

2 3 I O  
6 492 
5 378 
3 5 I O  

2 534 

4.70 ') 

10. 1 2  
1 8.26 

1 8.97 
12.2i 
4 1 . 1 8  
45.7 1

1 
29. 16 

I 
l m,tan 

ly le 
ce :ictual­
vel lt.>d .S 
aud 3 13  mi les 

feet. 

mark �
The hi, 

51 .53 1 l lhrb 
I Bock i fe1· th 

•h-water 
; of the 
our and 
Bav cl i f­
is much. 

The above, though sufficiently good for most practical ordinary purposes, are 11 ot. good 
levels. There was no time last season for further corrections. 

Kurrachee, November 1 853. 

W. CHA PMAN, Lieutenant, 
Eogineers .  
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CANAL ESTIMATB. 

CIVIL . 

TERRITORIAL DEPARTMENT, REVENUE, 
Sc1NDE D1v1s10N. Punuc WoRKS, 

Estimate, framed by Lieutenant CHAPMAN, Engineers, on Special Duty, Scinde, of the 
probable Expense of constructing a navigable .Canal from Jerruck, on the Rive,· Indus, 
to Kurrachee, including also the Wo,·ks necessary for the perfecting and maintenance 
of the same, as a constant Line of Wate1· Communication between the Indus and 
Kurrachee Harbour. 

A MOUNT OF ESTIMATE, Rupees Forty-eight Lakhs, Fifty thousand, Seven hundred and 
Seventy-three. 

GENERAL DESCRIPTION, 
The canal to be. navigable throughout the year, by all desciiption of Native river 

craft, as well as by small steamers, adapted to postal and other purposes requiring 
expedition. Its dimensions, calculated with this object, to be 79 feet top breadth, and 
58 feet at the bottom, h;iving a depth of water of 6 feet. Its length, including the cut 
into Kurrachee Harbour, to be 95 miles and 1 ,824 feet. The canal to be connected 
with the river at Jerruck by a regulation lock, providing for the highest and lowest 
levels of the Indus, and to terminate at Kurrachee in a fresh -wate1· basin, having its 
bottom 6 feet below the.high-water line. The intermediate fall of the country (from the 
level of canal bed at head to level of bottom of basin at tail), or 3 I feet 6 inches, 
being disposed of by locks as below :-

Fall in Feet. 
Lock No. I ,  Lukka . • . • • • • • . . . • . . . • . . . . . . 8.0 
Lock No. 2, Runn Pitteanee . . . . . • . . . . . . . . 5.0 
Lock No. 3, near Knrrachee . . . . . . . • . . . • . . 9.0 
Lock No. 4, into Basin . . • . . • . • • . . . . . . . . . 9.6 

Total fall . . . .  3 1 .6 
The locks, particularly the regulation lock at head, to be constructed in the most 

substantial manner, of hammer-dressed rubble stone and chunam masonry, all coigns 
and copi11gs being of cut-stone ; a dam with escape-weir to be provided near Lakilat­
foola, to guard against the flooding of the country below, should any accident happen 
to the lock-gates at head. 

The store-houses, offices for establishment, and chokies, to be built of rough rubble 
stone masonry. 

The slopes in embankments to be I½  to 1 ,  and in cuttings on an average I to I .  
All embankments to be strengthened with pise work, and a tow-path on eilher side 
of the canal, I 2 feet broad, to be provided. (For General Section of Canal, both in 
Cuttings and Embankments, see Plate IO, and for details of Regulation Lock, see Plates 
10 and I I ,  in accompanying Plans.) 

CUTTINGS AND EMBANKMENTS. 
The side- slopes of the canal bed, both in cuttings and em bank men ts, to have a slope 

of I¼  to I, and the cuttings above the level , of the tow-path to be, on an average, 
finished off at I to I .  

The outer slopes of aU embankments to be I½  to I ,  and all embankments to be 
strengthened by pise work, as shown in Plate 10. 



Miles. 

I 
J 
I 
1 
1 
1 
i 
I 
J 
I 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

1st 
2nd 
3rd 
4th 
5th 
6th 
7th 
8t h 
9th 
0th 
1 th 
2th 
3th 
4th 
5th 
6th 
7th 
8th 
9th 
0th 
1 st 
2nd 
3rd 
4th 
5th 
6th 
7th 
8 th 
9th 
0th 
1 st 
2od 
3rd 
4th 
5th 
6th 
7th 
8 th 
9th 

40th 
4 1 st 
42nd 
4 3 rd 
44tl1 
45th 
46th 
4 7 th 
48th 
49th 
50th 
5 1 st 

. . . . . .  . .  . .  . . . .  . .  . .  . .  . .  . . 
. .  . . . .  . . . .  . . . .  . .  
. . 
. . . .  . .  . .  . . . .  
. . . ' 
. . . .  . .  . . . .  . .  . . . .  . .  . .  . .  . .  . .  . . . .  
. . . . . .  . .  . . . .  . . 

Cd. ove1·. 

I aa l 

EARTH w ORKS. 

( For Details of Measurement vide Section.) 

Cuttings. 

Cubic Feet. Dcls . 

1 3,988,375. 68 
13, 1 82,39 1 .  06 

8,787,900. 1 8  
8,972,266. 1 1 ' 

I 0,442,890. 97 
· 1 5,297,563. 00 
14,922,653. 90 
10,576, 143. 50 

9,059,877. 60 
8,984,655. 50 
9,020,6 1 2. ,40 
8, 1 65, 1 88 .  8 1  
5,274,299. 93 
8,367,602. 88 
7,659, 1 46. 48 : 
7,343,759. 64 
7,088,946. 1 0  
6,528,860. 04 
4, 1 50, J 66.  72 
3,2 1 9,626. 28 
3, 155,592. 00 
3,009,072. 00 
2,SS 1 ,240. 40 
1 ,355,699. 88 
5,539,469. 1 l 
5,300,467. 00 . 
4,622,67 1 .  44 
3,8 1 0, 1 39. 40 
4,09 t, 1 4  I .  06 
3,337, 1 30. 64 
3,589,882. !)0 
4,030,377. 28 
2,323,829. 20 
2,57 1 , 1 28. 05 
2,435,096. 72 
2,828,7 1 9. 23 
3,326, 1 75. 25 
2, 1 46,7 28. 20 
· 69 1 ,022. 70 

1 ,447,03 1 .  77 
1 ,729,365. 0 1  
1 ,243, 1 12 .  95 

8 1 1 ,853. · 2 1 
2,764,732. 29 
4,9 1 5,058. 90 
6,395,430. 79 
8,209,452. 50 
6,005,485. 4 1  

854,2 18 .  1 9  
3,2 1 9,965. 6 1  
J ,590,0 12.  36 

28 1 ,234,228. 63 

- Embankments. 

Cubic Feet. 

• • II • •  ■ . . . .  -• . 
.. . .. .  ·• . 
2,5 1 3. 
4,07 1 .  . . . . . .  
.. . . . .. . 
2,57'9. 

6 18,689. 
98,023. 

.. . " . . .  
. " .;,  . . .... 

' .. . . .  . . - . . .  
1 , 1 05 

1 0,047. 
.. . .. . . .  

190, 1 20. 
J 6S,6 1 4 . 
1 50,489. 
38,45 1 .  . . . . ,.. . 

268,666. 
1 , 1 20,9 1 5. 

638,876. 
48 1 ,442. 
750,7 1 4. 

I ,040,i i6. 
20 1 ,758. . . . ... . . . . .  . . . . . .. . .  

.. . . . . .  
1 , 139,224. 

2 1 8,588.  
554,879 -

7,700,0 1 9. 

Deis. 

00 , 
06 

50 
73 
99 

72 
24 

56 
78 
00 
28 

70 
30 
87 
72 
64 
06 

58 

75 
25 
67 

40 

Totals of Cuttings and 
Embankments. 

Cubic Feet. Dela. 

7,343,759 64 
7,088,946. ] Q  

6,528,860 04 
4, 1 52,679. 72 
3,223,697. 34 
3, 1 55,592 . ·oo 
3,009,072. 00 
2,853,8 1 9. 90 
1 ,974,389. 6 1  
5,637,493. J O  
5,3 '}0,467 40 
4,622,67 1 .  44 
3,8 1 0, 1 39. 40 
4,09 1 , 1 4 1 .  06 
8,338,236. 36 
3,599,930. 1 4  
4,030,377. 28 
2,5 1 3,949. 76  
2,739,742. 83 
2,585,580. 72 
2,86i, l 70. ! H  
3,326, 1 75. 25 / 
2,4 1 5,394. 90 I 
1 ,8 1 1 ,938. oo 

I 2,085,908. 64 
2,2 1 0,807. 

73 1 
1 ,993,827 .  59 
1 ,852,099. 27 
2,96(i,490. 87 

· 4  

4,9 1 5,058.  90 
6 ,305,430. 79 
@ ,209,452. 50 
6,005,485. 4 1  
1 ,993,442.  94 

3,438,553. 86 
2, 1 44,892. 03 

288,934,248. 03 

Total of Pise Work. 

Cubic Feet. 

700. 
1 , 1 34.  

700. 
1 53,208. 
23,033. 

• 

308. 
2,658. 

48, 1 02. 
40,532 .  
36,852. 
I Ot 1 92. 

64,1 4 1 .  
283,738. 
1 53,743. 
1 1 2,34 1 .  
1 80, 1 72. 
26:l, 1 52. 

47,385. 

624,745. 
62,084 .  

1 4 1 ,568 . 

2,239,490. 

ls . De 

0 0 
0 0 

0 
5 
0 

0 
0 

0 
0 
0 
0 

2 
5 

5 
5 
5 
0 
0 
0 
5 

0 
00 

0 
00 

7 5 
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Miles. Cuttings. Embankments. 
I Total.8 of Cuttings and 

Embankments. 
-

Bt. over. 
52nd 
53 1·d 
54th 
55th 
56th 
57th 
58th 
59th 
60th 
6 1 st 

. . 

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

. .  . .  

. .  
62nd • .  
63rd 
64th 
65th 
66th 
67 th 
68th 
69th 
70th 
7 J st 

. .  

. . 

. . 

. . 

. .  

. . 

. .  

. . 

. . 
7211d  • • 
7 :3rd 
74th 
75t h  
76th 
77th 
78th 
79th 
80th 
8 1st 
82nd 
83,d 
84 1h 
85th 
86th 
87th 
88th 
89th 
90th 
9 1 st 
92nd 

. . 

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

Cubic Feet. 
28 1 ,234,228. 

488,37 I . 
1 57,780. 

2,425,679 
. . . . .. .  
� . . . .. .  

25,803. 
927,035. 

5,589. . . . . . .  
. . . .. . .  . . . . . . 
.. . . .  . 
• .. • II .. .  

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

274,549. 
1 1 ,928,768. 
2, l 85,3i8. 

. . . . . . 
.. . .. . . .  
• • • • I' I' 

. . .. .. . .  

. . . . .. .  

. . .. . . ..  
1,644,839. . . .. . . . 

• • •  '41 . ..  

.. . .  - - . 
. . " .. .. .  

3,84 1 ,8 1 2. 
25,797,659. 
34,560,528. 
1 8,02 1 ,993. 
1 ,440,045. 

1 10, 107. . . . .... .. .  . . . . . .  . . .. . . .  
6,669,47 1 .  
7,984, 1 43. 
1 ,422,207. 

Drls. 
63 
99 
'21 
48 

00 
58 
00 

50 
52 
16  

08 

04 
20 
1 6  
5 1  
92 
18 

26 
55 
20 

93rd .
. ,40 1 , 1 4�.��-t· . •  24 

Cubic Feet. Dcls. Cubic Feet. Dcls. 
7,700,0 1 9. 40 288,934,248. 03 
l,26i,698 . 55 i ,756,070. 54 
1 ,634,498. 63 1 ,i92,278. 90 

9:23,236. 74 3,348,9 1 6. 22 

3,r46,995. 5 1  3,746;99.5. 6 1  
3,394,69 1 .  86 3,394,69 1 .  86 
4,372,840. 40 4,398,6-13. 40 
1 ,207,3 13. 00 2, 1 34,348. 58 
4 ,222,02-t . 88 4,227,6 10. 88 
6,506,907. 52 6,506,907 .  62 
5,845,092. 20 5,845,092. 20 
6,5 1 3,987. 20 6,5 1 3,987. 20 
6.4 1 0,6 1 2. 1 2  6,4 1 0,6 1 2. 1 2  
6. 1 46,460 27 6, 1 46,460. 27 
4.504, I 1 5  . 64 4,504. 1 1 5. 64 
6, I 49,9i6. 89 6, 1 49,976. 89 
5,'20 1 ,J88. 79 5A75,938. 29 

. . . . . .  1 1 ,928,768 . 53 
895,2 1 5. 36 3,080,593. 52 

7,049,509 . 64 7 ,0-19,509. 64 
1A99,550 24 7,495,550. 23 
7, 1 85,798 49 7, 1 85,798. 49 
8,7 1 3.4i5 34 8,7 1 3,475, 34 

I 0. 1 54,580 . 76 I 0, 1 54,580. 76 
sa,s5s,so6 ,65 8,385,506. 65 

5,360,37 1 .  12 7,005,2 10. 20 
8, 1 35,3 13 . 9 1  8, 1 35,3 13 .  9 1  
8.598,767 . 43 8,598,767. 43 
8,268,594 . 6 1  8,268,594. 6 1  
9,595,677 . 61 9,595,677. 67 
7,226,479. 20 1 1 ,068,29 1 .  24 

.. . . .. . .  25,797,659. 20 
. . . . . ..  34, -5G0,5�8. 1 6  
. . " . . ..  1 8,02 1 ,993. 5 1 

1 ,046,802. 46 2,486,848. 38 
2, 1 52,276. 74 2,462,383. 92 
5,390,4 1 4. 25 5,390,4 1 4. 25 
3,348,050. 50 3,348,050. 50 
6,3 1 1 ,396. 88 6,3 1 1 ,396. 88 
2,537,999. 55 9,207 ,470. 8 1  . . ... .. .. .  7,984, 1 43. 55 
1,457,2 1 0. 43 2,879,4 1 7 . 63 
1 ,780,206. 40 1 ,780,206. 40 

1 9.68,37,054. 22 597 ,983,045. 4(; 

Absfract. 
Items. 

40 1 , 1 45,99 1 ·24 cubic feet  of cu tti ng, at 5 annas for 100 cu bic feet 
as a mean . . • • 

1 96,837,054·22 cubic feet embankmen t, at  5 annas, also to allow 
of, in some cases, soi l bei ng brought a shMt d istance . . • • 

64,337,36 1 ·30 pise work in enbankments, at 12 annas pe1· 1 00 
cubic feet . •  

Adu 5 per cent. for tools and con tingencies. 

Total of Pisc Work. 

Cubic Feet. Deis. 
2,239,490. 75 

324,G48. 50 
40 1 ,040. 25 
322,888. 23 

2,008,955.  33 
1 ,83�,887. 00 
1 ,923,4 1 1 . 68 

290,730. 52 
1 ,703,882. 00 
2,328,480. 00 
2,328,480. 00 
2,328,480. 00 
2,328,480. 00 
2,060,960. 25 
1 ,823,848. 00 
2,248,220. 00 
l ,895,20f>. 00 

677,907. 00 
2, 1 67,980. 00 
2,328,480. 00 
2,328,480. 00 
2,328,480. 00 
2,328,480. 00 
2,328,480. 00 
1 ,698, 1 74. 00 
2,3:2S ,-180. 00 
2,328,480. 00 
2,328,480. 00 
2,328 ,480. 00 
1 ,600, 1 38. 00 

208,483. 50 
673, 1 05. 24 

2,3 1 2,:l42. 75 
l ,8!30,859. 00 
1 ,952,808. 25 

747,9C,8. 00 

38 1 ,526. 75 
533,S� I .  50 

64,337,36 1 .  50 

Rs. A, p, 

1 2,53,58 1 3 6 

6, 1 5, 1 1 5  12  8 

4,82,=130 8 4 
23,5 1 ,227 8 6 

I ,  1 7,56 1 6 0 
Tnta l . • . . 24 ,68,788 1 4  6 



[ 38 ] 

REGULATION LocK AT CANAL-HEA D. 

This work to consist of two Jock-chambers, each 1 30 feet long by 22 feet broad, the 
whole to be built on strong inverted arches. and the pavements at both ends to be 
further secured by rubble stone fill ings, and rows of stout teak-wood pil ing. Each lock­
chamber to be provided with a double set of gates, the one s�t, 15 feet io height, to he 
worked during the fair season ; and the other, 25 feet 3 inches high, to be kept in good 
repair, and available for any sudden rise of the river, and to be used during the 
inundation only. The lock works to be kept retired within the bank of the river, 
and connected with it by wing walls 176 and 3 1 5  feet long respectively, a channel 
and basin being dredged to the depth required. (For detai ls of Lock vitle Plates 10 
and 1 1 .) 

MEASUREMENTS. 

Excavation by Dredging. Cubic Feet. Dcls. 

Deepening river bed at mouth of lock • • • • . . . • . . . • . . • • • • . • . • . • . •  1 56,400. 10 

Excavation in Hard Soil. 
For lock mouth, including wing walls . • . . • • • • . . . . .  , • • • . . • • • • • 
For body of lock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  . 
Con nection of canal and lock, including retaining walls . . . . • . • . . .  
Rarn ps and slopes . . . • • • . • . . . • . . . . . . • • • • . . . • . . . . . . • • . . . . . . . • 

Total excavation in hard soil • . . . . . . • • • • • • • . . . . • •  

Stone and Chunam Masonry. 
Pavement of mouth, including circular recess fou ndations . . . • • • • . . .  
Pavement  of luck not arched . . . . • • . • • . • , • • • . • • . • . . . • . • . . . • . . . • 

986,875. 5 
5 1 3,75 1 .  0 
23 1 ,660. 0 

72, 1 24. 0 

1 ,804,4 1 0. 5 

1 1 ,970. 0 
22,785. 0 

Total pavements • . . . . • . • . . . . • • • . • • . . . . . . . • . . • • . • 34,755. 0 

Inverted arch pavements . • . • . • •  , . . . . . •  

Side and Wing Wall of Lock. 
Pila�ter of front wing wal ls . . • • . . . • . • • . . • . • . . . . • . . . • • • • • • • • • • • . 
S ide wal Is . . . .. .. . . . . . . . .  � . . . • . . . . • • • • . • • . • .. • • • .. ... . • • . . . • . • � . .  . 
Circular P-Dd • . . . . . . . . . . . . . . . . . . . . . . .. . . .  · . . . . .. . . . . .. . . . . . . .. . .. .  . 

Steps . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . 
Front wing wall, including foundations • • • • . . . . . . . • . • . • . . . . . • . . . . 
Straight wing wa 1 1s . . . . . .  ,. . . . . . . . .. . .. . . .. . . . .. . . . . . . . ... . . . . . . . . . . 
Cfrcu lar recess front wing wal ls . • . • . • . . . . . . . . . . . . . . . • • • . • . • • . . .  

Total stone and chnnam . . • • . • . • . . . • . • • • • • . • . • • • . •  

Centre pier, not deducting sta i rcases, arch work, &c. all work included. 

Cut.stone Work. 
Coping of ci rcular wing wa l ls . • . • . . . • • • . • . • . • • • • • • • • • • • • . . • • • • • 
Copi ng of straigh t portion wing walls . . . . . . • • . . . . . • . • . . . . . • . . • •  

Coping of pilasters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Square Feet 

27, 1 20. 0 
88,689. 0 

1 ,567. 9 
33,520. 9 
93,584. 6 
1 2,006. 0 

1 , 1 53. 5 

257,64 1 .  9 -
65, 1 84. 0 

Running Feet. 
49 1 . 00 
230. 00 

896. 25 
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Stone Filling. 
. . . .. .. .. . .. . .  411 . . . . . . . . . . . . . . .. . . .. . .. . .. .. . . .  , • • • • • • • •  

Tail apron . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . - . . . . . . • 

Total stone filling . . . • • . . • . • . . . • . • . . • • . • • . . • • • • • • • 

Tea!t-wood Piling. 
At mo11 th apron . . . . . . . . . .. . .  : . . . . .. . . . . .  " . .. . . . . . . . .. . . . . . . . . ..  . 
At ta.ii apron . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . .  ,. .. . . . . . . . . . . . . . . . 

Tot.al piles with shoes . . . . . . . • • . . . . • • • • • • • • • ,- • • • • • 

I1·on Piping for Sluices. 
Iron piping 2 feet in diameter, and of I -inch metal, 464 running feet, 

at 250 I bs. per lineal foot, or . . . . . . . . . • . . . • . • . . • . . . . . . . . . . • . . 

Cubia Fee, .. 
1 ,890' 
2,380 

4,270 

No. 
270 
324 

594 

lbs. 

1 1 6,000 

Wood Work ef Loclt-gates and Sill. Cubie Feet. Deis. 
Large lock -gates, each leaf 25 feet 3 inches by 12 feet 6 inches, frame-

,Vork of teak-wood .. . . . . . . . .. . . . . . . . . . . . . _ . . . • . . . . . . . . . . . . . .  
4-inch planking, �ach leaf . . .  _ . .. . , . . . . . .. . .  , . . . , . .. . . .. .. . . . . .. . . .  . 

No. of leaves in four gates . • . . . • . • . . . . • • • • . • . . . . • • 

Cubic feet teak-wood, large gates . • w • • • • • • • • • • • • • • •  

Small lock�gates, each lea f 15  feet by 12 feet 6 inches, frame-work . . • •  
Planking .. . .. . . .. . . .. . . . . .. . . .. . . . .. . .. . . .. . . .. . . .  _ . . . . .. .. . .. .. . . . . . . .  . 

For four gates . . . .. . . . . . .. .. . . . . .. . . . . . . . .. . .. . .. . .. . . ... . 

Cu hie feet teak-wood, small  gates . . . • . . . . • . • • . • . • . . 

Total cubic feet teak-wood in gates . . . . • . . • • • • • • . • . . . 

Teak-wood for gate sill ·platform 40 logs 25 feet long and 1 foot square. 
Gat e si I ls No.  1 6  x 14  feet x 1 x l . . . . . . . . . • • • . • . • • •  , • • • • . . . • • . .  
Gate s i l l  stru ts . .. . . . . . . , . . . . . . . . . . . . .. . , . . . . . ... . . . . .  " . . . . • • . • .  

Total teak-wood for platforms and si lls . . . • • . . • . • • • • .  

Iron WorA of Gates and Sills. 
,vrough t i ron anchor h inges, weight of each hinge 64·86 lbs., 3 pairs 

for each l a rge gate leaf', and ':l pairs for each small  ditto, o r  40 hinges.  
Iron clamps for si ll struts, each 4' x 311 x 211 No. 96, weight per 

foot 1 9 ·6 lbs.. • . . . . . . .. . .  , . . . . . . . . . . .. . . . .. . . .. . .. . . . . . . . . . . . . 
Misce\laneous small iron work . • • • . . . • • . • • . . . • . • . • • • • • . • • • . . . • . •  

Total iron work fur gates . . . • . . . • • • . • . • • • • • • • . . . . . .  

, I·l'on Chain for Gates. 
Iron chain, at 32 lbs. tll a fathom, length 32 x 50 • • . • • . . • . . . • . • . • . • 

,vincl1es, small ... . .. . . . . . . . ..  • .. . . .  , • . ■ • • • • • . ..  • .. • • • • ■ • • • •  ■ • • •  • • • • 

1 74. 5 
105. 4 1  

279. 9 1  
8 

2,239. 28 

12 J .  0 
62. 5 

183. 5 
8. 

1 ,468. 0 

3,707. 28 

1 ,000. 
224. 0 

80. 0 

1 ,304. 0 

lbs. 

2,594. 4 

1,88 1 .  6 
750. 0 

5,226. 0 

Running Feet, 
1 ,600. 0 

No. 
32 
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A bstract Regulation Loch. 
-- - ---�-�----�------------

Items. I 
_______ !_ 

Rs. A.. P. 

156.400 cubic feet excavation by dredging, at Rs. 1 -8 -0 per 100 
cu bic ft•et . . • • . • . . . • 

1 ,804,4 I 0 ·5 cubic feet excavation in hard soi l, at 8 annas per 
100 cu bic foet • • . • 

34,755 cubic feet stone and chunam masonry for pavements, at  
Rs. 15  per 1 00 cubic feet 

34.438 cn uic feet inverted arch work, at Rs. _20 per 1 00 cu b ic fret. 
257�64 1·9 cubic feet stone and ch 1 1 nam masrmry in lock and wing 

walls, at Rs. 1 .S  per J 00 cu bic feet. . . • • . . . . 
65, 1 84 cubic feet masonry in cen tra l pier, making no ded uctions 

on account of arch WDrk , staircases, &.c., at Rs. 1 8  per 100 cu hi,· 
feet 

49 1 r1mning feet copi ng of corresponding wing wal ls, a t  Rs. 3 
per  fr,ot � . . . .. .. . ,. .. . .. . .. ,. . . 

230 runn ing ft•et copmg of stnight portion wing wal ls, a r  
Rs.  3 -8-0 per foot 

896·25 squ are feet coping  of square p i lasters, at Rs. I per square 
foot • 

4,270 cu bic feet rough stone fill ing fitted a bove, a L  Rs. 4-8 -0 per 
J OO cu bic feet 

594 teak-wood piles, with shoes, includ ing d ri v ing, 7' x 9" x 9", 
at Rs. 8 each . . . . . • . . . . . • . • 

1 16,000 lbs. of iron piping, 2 feet diameter, cost in England £7 
per ton, ad d 25 per ceu t. for frei ght and  carriage 

3,707 cubic feet of ter:1 k-wood in large and smal l  gates, at 
Rs. 1 - 12-0 per foot. incl ud ing carpentery 

\Vn i te lead and  ta l low, fix ing gates, &c . . . 
1 ,304 cu bic feet of teak-wood for si l l  plat forms, ga te sills, and sil l  

stru ts, at Rs. 1 -4 -0, per foot . . . . . . . . .  
5,226 l bs. of iron for h i nges, cl a mps, and miscellaneous, a l  

6 annas  per lb . ,  inc l ud i ng sm i ths' work, &c. . . 
1 ,600 running feet of i ron chain, at 7s. 6d. per fathom rn 

England, add 25 per cent. fur fre ight and carriage 
32 small winches, cost in England £6 1 0s. each, add 25 per  

cent. as above 

Cou tingencies 5 per cent. . . 

2,3-16 0 0 

9,022 0 10  

5,2 1 3  4 0 
6,887 9 7 

38,646 4 7 

I J ,733 I 1 1  

1 ,4i3 0 0 

t-105 0 0 

896 4 0 

1 92 2 4 

4,752 0 0 

4,53 1 4 0 

6,4 87 4 0 
500 0 0 

1 ,630 0 0 

1 ,959 I t  0 

1 ,250 0 0 

2,600 0 0 

1 ,00,799 1 5  3 
5,039 1 5  1 1  

Total amoun t  for. regu la tion lock . .  Rll. ,  ) ,05,839 1 5  2 

DAM AND EscAPE-WEIR. 

This work to comlist of f ive strong piers of stone and ch u oam mason ry, one J 2 feet 
th ick , in the cen tre of the  cana l  bed , and one on ei ther side of the tow- pa th ,  on each 
hank of the canal ; the i n ner and outer being I O½ and IO feet in th ickness respect ively. 
These piers to be connected below by inverted arches, and above, O\'e1· the tow-p.ath 
on 1y, by a r•ched masonry, and  on both sides with the banks. The fo1Jr open ings 
th us formed to be provid ed w i th  gates simi lar to those of the regu la tion lock, 
and these to be f11 1"ther protected by log-sleepers in ad vance {like those in use in the 
North-,Veat Province cana ls), strengthened by st.-u ts ; the whole work to form an obs tacle 
across the ca nal cu t ting I foot higher than the h igh in undation water-Hoe at he;id .  � 

The escape, 1 00 foet broad, to be constructed in the left bank of the canal, commn­
n icating wi th a cu t now e.x is t i ng,. and to be formed of two wing wal ls 200 and 250 fe«.-t 
long 1·espectively ; the lower wall being connected wi th the dam, and most s u l,stantiuJ ly 
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buil t. The whole of the escape, including the tow-path llnd slope of the canal betl, to 
be s�rongJy pa�ed, the angle formed by the tow-path and slope being further strength­
ened by a wall 9 feet deep by 3 feet thick, t6roughout the whole length uf the 
pavement. 

The lower end of the escape pavement to be secured by teak-wood pi l i ng, with au 
apron oF 1·u bble stone. 

The escape opening to be p1trtially filled i n  with an earthen bund over the pavement, 
to keep out the river water from tlie cut at ordinary imtndations. 

MEASUREMENTS. 

Excavation. 
For escnpe • •  
FilJ iog i n  over ]Ja\·ements when finished 
Foundution of centre pier 
Found11tion of side piers 

Dit to d itto 
Under tow-path . .  

Total excavation in earth 

. . • 

M asonrg, Stone and Clmn,am. 
Centre pier 
Side pier 

Ditto . . 
. . 

Walls across tow-path . .  
Wing wal ls, 1·ight  
\V ing walls, left 
Conuecting wall on righ t bank of canal 
Wall to strengthen angle of. tow .. path . . 
Pavement of tow-path and canal side slope 
Pavement of cut 

Total feet rubble masonry 

Under floori ng large chambers 
Under and above tow-path 

A rch WorA. 

Total arched masonry 

Loclt.�gates, 
For gates, fout 28 ·x 1 4, and two 2 1  x 13.5 feet • . . 

. 
For log:-slePpera and struts. . . 
For sill platforms . •  
For si lls . • . 
For sill struts 

Cubic feet teak-wood 

Miscelloneow. 
Piles, teak-wood, 8 ft'et long x ] x I inch waling . .  
White ie•d and tallow, &c. . . . . . . 
Winches,· smal l . .  
bon :chain, 32 lbs. to fathom· 

L 

. .  

• • 

. . 
. . 

. .  

. . 

Cubic Feet, Dcls. 
453,600. 0 
l 00�000. 0 

2,0\ 6. 0 
3,528. 0 

10,800. 0 
1 0,080. 0 

580,024. 0 

14, 1 36. 0 
24,738 . 0 
20,0 1 0. 0 
2,592. 0 

74,400. 0 
36,000. 0 

1 , 1 40. 0 
4,050. 0 
7 ,500. 0 

45,000. 0 

229,566. 0 

f{,484. 0 
3,744. 0 

1 2,228. 0 

1 .697. 46 

i . 350 00 ----
:JHO, 00 
56. 00 
20. OQ 

456. 00 

No. 
1 00 
lot . 

3 
250 Feet . 
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Hinges, wrought iron, anchor, weight of each 
large gate, and 2 pairs for each s�all d i t to 

M iscellaneous iron work 

lbs. Dcls. 
64 .86 lbs, 3 pairs for each 

16  pairs . . 1 ,037. 8 
323. � 

Total iron work . .  

A bstract of Dam and Escape-weir. 

Items. 

580,024 cubic feet excavation in earth, at 4 annas per 1 00 cubic 
feet 

229,56.6 cubic feet of stone and chunam masonry, mean rate 
. Rs .  1 8  per 1 00 cubic feet . . . . . . . . . . 

1 2,228 cubic feet arch masonry, at Rs. 20 per 1 00 cubic feet 
1 ,697 ·46 cubic, feet teak.wood fur gates, including carpenters, &c. ,  

at Rs. 1 - 1 2 -0 per cu bic foot . . . . . . . . . . 
1 ,350 cubic feet for · log-sleepers, and struts of teak-wood, ar 

Rs. 1 - 12-0, incl udfog ca rpeuters' work 
456 cu hie feet teak- wood for pla tforms and sills, at Rs. 1 -4-0 per 

cubic foot 
100 �u.bic feet teak-wood for piling, at Rs. 8 each , in cluding 

dr1 vrng . . . . . . . . . . 
,vhite lead, tal low, &c. for hanging gates 
3 small w inches (as before) £6 l Os. each, add 25 per cent. . . 
250 feet of chain, i ron, at 7s. 6d. per fathom, add 25 per cent . . . 
1 ,36 1 lbs . iron work for hinges, &c., at 6 annas per l b., including 

smiths' work 

Add 5 per cent. contingencies . .  
A mount of dam and �scape-weir • •  Rs. 

AQUEDUCTS. 

1 ,361 .  0 

Rs. 

1 ,450 

A.. P, 

0 1 1  

4 1 ,32 1 1 4  0 
2,445 9 7 

2,970 8 10  

2,362 8 0 

570 0 0 

800 0 ' O  
125 0 0 
243 1 2  0 
195 5 0 

5 1 0  6 0 

52,995 0 4 
2,649 1 2  0 

55,644 12  4 

These works ( vide " Abstract of Classification or Watercourses," Append i x  to Esti­
mate F )  are required for tbe following rivers :-

No. 89, Run n  Pitteai:iee River 
No. 98, Wt1tta g-ee River 
No. 1 '0 1 ,  Peepu l Ri ver 

Length of section, 

. . 800 ,, · With a bread tl1 of waterway of 
_ .  - 1 ,000 ,, 30 feet, and allowing path or 8 

Nos. 1 07, I OS, 1 09, Mullear 

. • 780 feet. 

� 
River, feet on either side. 

th ree branches . • . • . . 1 ,750 ,, 
[ N.B.-To avuid the labour and time reqn i red for making out de tailed plans and esti­

mates for these wo1·ks1 a rough estimate on ly is subm i t ted.]  

The Sola n i  Aqneduct, . on the Ganges Canal, affords the best exam ple of the style of 
constructi on  requ i red, the block-s i nki ng us�d i n  i ts fou n<latiou'-being especial ly appl i ­
to  the M u l l l�ar and Pimpree Rivers. 

The cost of the Solirn i  Aqueduct, as esti mated , was about Rs. 2,90,000. The lengt h ,  
taken a t  650 feet, gi ves Rs. 446 for each foot o f  sec t ion . M aki n g  t h e  necessary allow­
ances for the d ifference of' the areas of the waterways, ( the Sulan i  hav i ng an  area of 760 
feet, and  that of those oow under considerat ion heiu� 322 feet,)  and taking in to :tccount, 
also, the height uf the d ifferent construct ious, HS w1• l l  as . the coipparati vely high price 
of labour in Scinde, the following ra tes for each q( tht' • aq ueducts. may be al lowed :-
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A bstracl of .A queduct1. 
------------------------�- -------.;.....--

Names, 

No. 89, Runn Pitteanee River, 780 feet in section, at Rs. 250 per 
foot . . 

No. 9R, Wuttagee River, 800 feet section, a t  Rs. 250 per foot. 
No. 1 0 1 ,  Peepul River, 1 ,000 feet !V)ction, at Rs. 275 per foot 
Nos. 1 07, 1 08, 109, Mullear River, 1 ,750 feet, at Rs. 300 per foot . . 

A<ld 5 per cent. contingencies 

Total amount for aqueducts Rs. 

SMALL Locxs. 

Rs. 

1 ,95,000 
2,00,000 
2,75,000 
5,25,000 

1 1 ,95,000 
59,750 

12,54,750 

A, P. 

0 0 
0 0 
0 
0 0 

0 0 
0 0 

0 0 

In order to d ispose of the fall shown by the sections, from the assumed lowest level of 
the Indus at the head, to the bottom level of the canal basin at Kurrachee, 3 1  feet 6 
inches, four locks are requ i red, as follows :-

Lock No. 1 ,  near Lukka . .  
Lock No. 2, Runn Pitteanee 
Lock No. 3, near Kurrachee 
Lock No. 4� into Basin • .  

Total fall . .  

Fall in Feet. 
8.  0 

5. 0 
9. 0 

9. 6 

. .  3 1 .  6 
Each lock to have two chambers, each 1 30 x 22 feet long, with inverted arch floor­

ings, to be built . on the ordinary principle of drop-locks, and of Tuhble stone and 
chn nam masonry, with cut-stone coigns. 

No. 1 .-For a Loch of 8 Feet Fall. 
MEASUR EM ENTS. 

Excavation. 
(Provided for in Canal Section .) 

Masonry, Stone and Chunam, Arched. 
Floorin·g of cham hers · . . 
Block. arch work to gates 

Total arched masonry 

Cubic Feet. Dds. 
24,907. 5 

) ,2 1 5 . 0 

26, 1 22 .  5 

Rubble Stone and Ckunana Masonry, ioith Cut-stone Coigns. 
Pavements, flat . . • , 

Ditto, mou tb . .  
Ditto, upper end. 

Abutments 
Counterforts 

Di tto, behind gates . .  
,ving walls, straight, including counterforts 
Cu rved di tto 
Head wall. 
Do. b u ttress 

Centre pier, 1 st portion . .  
Di tto, remainder . • 

Total masonry 

1 ,7 1 6. 0 
1 7,685. 0 
3,672. 0 
9,888. 0 
1 ,440: 0 
7,888. 0 
3,060. 0 
4,032. 0 
1 ,056. 0 

990. 0 
13,824. 0 

1 ,848. 0 

67,099. 0 
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Loci-gate,. Square Feet . 

Four 12 x 15, and four 12 x 7 1 ,056 

Mi1eellaneou1. 
Four winches, wi th apparatus for epeaiog sluices, wbi te lead, &c. Jot. 

Proportion to be added or ded ucted for I foot more or Jess fall ,  in otl 1 erwise similar 
l ocks :-

Abutments . • 
Cou nterforts . .  

Ditto behind gates 
,ving walls, straight . .  

Ditto, curved 
Centre pier . .  

M EASUREMENTS. 

M<Uonrg. 

Total masonry . .  

Cnbic Fret. 
824 
1 20 
464 

360 
336 

1 , 1 52 

Gales . •  

1'liscellaneous . •  

Square Feet 

3,256 

48 

.Abstract of Small Lochs. 

Items. 

26, 1 22·5 cubic feet arched masonry, at Rs. 20 per 100 cu bic reet. . · ) 
67,099 cubic feet stone aud chunam masonry, at Rs. I 6 per 1 00 

cu hie feet . • • • • . . . . • . • . . . . 
1 ,056 square feet lock-gates, at Rs. 2t per square foot, including 

i ron work, &c. • . . . . . . . . • 
4 windlasses, with apparatus for opening sluices, &c. 

Add contingencies, at 5 per cent. 

lot 

Ra. A, r. 

5,224 8 0 

10,735 1 3  5 

2,640 0 
500 0 0 

19, 1 00 5 
955 0 3 

No. J ,  amount for a lock of 8 reet fall • •  Rs. 20,055 5 8 

Proportion for 1 foot fall, more or Ie�s :-�  

A bstract. 

Items. 

3,256 cubic feet stone and chunnm masoorv, at  Rs. . 
cul,ic feet 

4·s square feet lock-gatest at ·Rs. 2! per square foot 
Proportion of miscellaneous • • . • • • 

Contingencies, at 5 per cent. . .  . . 
Proportion to be added or deducl ed for 1 foot . .  

No. 3.-For a Loci,, of 9 Feet Fall. 

Total amount  No. 3 • •  . .  

. .  

. . 

. . 

Ra. .a.. p. 

1& per JOO 
488 6 
1 20 0 
20 0 0 

628 6 . . 3 1  6 8 

. .  Rs. 659 1 3  1 

Rs. 20,7 1 5  2 9 
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No. 2.-For a Loc!t. of 5 Feet Fall. 

Total ·for 8 feet fall 
Dtid uct _ proportion for 3 feet 

Total amo11nt for lo.ck No. 2 

. •  Rs. 20,055 
l.979 

5 8 
7 . 3 

. . .  Rs. -----

No. 4.-. For a Loclc •of 9i Feet Fall . • 
Totnl for 9 feet fal l 
Aud proportion for ½ foot • •  

. .  Rs. 20,7 15  2 9 
829 tJ.4 · f/ 

1 a�o1s 1,4 s 
.......,. __ ....,...._.-

Total amount  for lock No. 4 .  • . ..  Rs. ---......-i 2 1 ,045 l 4 

'Fot1tl 11mouot-s-ofloclts Nos. •1 , fl, 3, ·-end ,4 . . . 

W AT£RCOURSBS■ 

·Gerrerul -Rem11rks. 
The watercou rses are di!lposed of according to the ·height or their beds w ith reference 

to that ·of the camt l ,  11n<l ar� arranged under the following heads, having - been first 
classi fied by the areas ot' th eir waterways (vide Classificu.ticm of Waterco,u rses, Appen­
d i x  F to Esti mate) :-· 

No. I } · to be taken under the 'canal by syphon drain, as pl'actised -in Italy. 
No. 2, to be passed through the canal by · irilet and outlet. 
No. 3, to be passed under the canal by cul v,ert. 
AU to be -huilt of r.ub.L.le .stone.and chun.am .masonr-y . (.wi th-arches-of brick,-if ..aqil � 

able), wi th cut-stone coigus. 

{N .B.-..Jn 1:he fullowing esti-mates , 11yphon d·rain ·is --calculated -for :·10 --squ.n-e ·feet -.,r 
waterway, and as many of these opt>nings are adapted to each watercourse, under 
this head, as are required by · its area of waterway. 

An iulet wi th i ts ou tlet is calculate_d for 25 · square feet waterway, and a culvert for 
50 square feet waterway ; such a nuru uer of op,uings being allowed to each water� 
course uode t· these heads as they respecLively 1·equire.] 

Below ca�al bed 
.On slope 

, SYPHON DRAIN. 

Excavation; 

Total excavation in earth . •  

Of drain 

- P1:tvemen t bed of nullah 
'Heit<l aAd wing wall 
·H uttresses at angles . .  

. $tone ar,.d Ch11,r,.am Arch Wor.!t.. 

Stone and �kuna,� _M aaonry_. 

Total masonry 

. . 

. .  

. .  . .  . . 

C-qlfio .l'.eet. 
,6, :114 
3,888 

10,06:l 

3,762 

285 
;_u3·5 

96 

8 1� 
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.Abstract. 

·Items. I Rs. A, P, 

1 0,062 cubic feet excavation io earth , at 6 annas per 1 00 cubic feet 37 1 1  8 
3,762 cubic feet arched masonry, at Rs. 20 per 1 00 cubic feet . . . . 

8 16 cubic feet stone and chuoam masonry, at Rs. 15 per 100 cubic feet. 
752 R 4 

Add 5 per cent. contingencies 

_Total syphon drain of IO  feet waterway 

l :l2 6 4 

9 1 2  8 4 
45 I O  0 

1 ----
Rs,1 958 2 4 

Abstract of No. and Cost of Syphon Drains of various Openings, as ahown to be 
required in Classification of Watercourses. (Appendix F.) 

No, No. of Waterways required. Rs. A, 

--
28 Single 
1 5  Double 
4 Five . .  
7 Seven 
2 Teo . .  
I Eight 
I Fourteen 

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

. . 

. . . . . . 

. . . . 

. . 

58 syphon drains, amount 

Inner wing walls 
Outer ditto 
Abutments . •  
Pavements . •  

Ditto bay and rear 
Centre' wall . .  

. . 

. . 

. . . . 

. . . . 

. . 

. . 

. . . . 

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

958 2 
1 ,9 1 6  4 
4,790 l l  
6,707 0 
9,58 1 7 
7,665° 2 

1 3,4 1 4  0 

. .  . . 

INLET AND OUTLET. 

MEASUREMENTS. 

Digging Foundation. 

Between piers (for masonry 3,395·5) 

Total for foundation • •  

P. 

4 
8 
8 
4 
4 
8 
8 

Masonry, Stone and Chunam. 
As above 

Cut-stone for groves and sill 

P,I11;nks 6 feet x 1 x 3 inches . . 

.- . 
Miscellaneous. 

Iron WorA. 

Square feet of boarding, and joists for floori ng of roadway 

Per 

each 

. . 

" 
" 
,. 
" 
" 
" 

Rs. 

Rs. .... P, 

--

26,828 I 4 
28,744 6 0 
H J, 162  1 4  8 
46,949 2 4 
1 9, 1 62 1 4  8 
7,6H5 2 8 

13,4 1 4  0 8 

1 ,6 1 ,926 1 0  4 

Cubic Feet. Deis. 
8 1 0. 0 
468. 0 

. .  1 ,0 15. 0 
585. 0 
457. 50 
60. 0 

• • .  386. 25 

• . 3,78 1 .  75 

• • 3,395. 5 

No. 
1 6  

1 2  

60 
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A dditional Worh for each Extra Bay. 
Cubic Feet. Dcls. 

Digging foundation in earth . . 3,378 . 5 

Masonry and ch unam . . 1 ,6 1 6. 7 5 
. :S-o. 

Cut•stoues as above · 1 6  

• Abstract. 

Items. 

3,78 t ·75 cubic feet .d igging fou ndation in  eari.h, at 4 annas per 1 00 
cubic feet 

. 3,395 ·5 cu bic ft!et stone and chunam masonry, at Rs. 1 5  per 1 0(, 
cu bic feet 

l 6 cu t-ston<'s for groves and si l ls 
1 :l  plank sleepers, at Rs. 3 each, includ ing carpentry . .  
l ron work, &c. . • . • 
60 squar� ft!et boa1·d irig, and joists for roadway, at Rs. t per squarl 

foot 

A dd contingencies 5 per cent. 

Total for · outlet, 25 square feet 
Add for i nlet� the same . . 

Rs. A. P. 

-�---�- -

9 7 3 

509 5 2 
72 0 0 
36 0 0 
25 0 0 

60 0 0 

·7 1 1  1 2  5 
35 9 2 

747 5 7 
747 5 7 

Total for outlet and inlet single opening Rs. 1 ,494 1 1  2 

Abstract for each- Additional Bay. 

Items. 

3,378·5 �u hic feet digging  foundation, at ·4 annas per J OO cu bic feet . .  
1 ,6 16 ·75 cu bic feet stone and chunam. mason ry, at Rs. 1 5  per 1 00 

cu bic feet 
J 6  cut-stones, planking, &c. as above 
Add for contingencies 5 per cent. 

- Rs. A.. P. 

8 7 1 

242 8 2 
193 0 0 
2� 3 2 ,---,,---

Total for outlet • • 466 2 5 
Add for inlet same . . . • • . 466 2 . 5 

Total amount  for �t�Uet an� inlet, . additiopal ope�ing -...;·--:---
of 25 square feet . . . . . . . . Rs. 932 4 I O  

Abstract oj No . .  and Cost �f Outlets. and Inlets of various· Waterways, as, shown to .be 

No. , 

JO  
1 8  
l 
l 
1 
l 
l 

· 
reqttired i,1 Classi}cation of Watercoi,rses (Appendix F). 

No. of Waterways required. 

Si11g1e • .  
Dm.1 ble . 
Tha·ee . •  
Four . .  
Fi ve . . 
Six . . 
Twelve 

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

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

. . . . 

. . . -. . . .  . .  . . 

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

Rs. A., P, 

1 ,494 1 1  2 
2,427 0 0 
3,359 4 I O  
4,29 1 · 9 8 
5,223 1 4  6 
6, 1 56 3 4 

1 1 ,750 0 4 

Per 

Each. 
, , 
" 
,, 
" 
,, 
" 

33 outle ts and inlets, amot1nt  . .  . . . . . . . .  Rs. 

Rs. A., P. 

1 4,946 15 8 
43,6�6 0 0 

3,359 4 10 
4,29 1 9 8 
5,223 14 6 
6, 1 56 3 4 

� 1 ,750 o ;  4 

89,4 1 4  0 4 
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•CULVERTS. 

ME�SUREl!lENTS. 

Digging Foundation. Cubic Peet. Dclt. 
A bot men t walls 
Pavements 

Total digging foundation, eartb 

Stone and Chunam Maaonry. 
Abutments 
Couoterforts 
Foundation wing walls . • 

. Diuo dit to 
Pa\'emeot 

Ditto . .  
Bead wall above and below ground 

Total masonry 

.Arched Masonry 

For A d_ditionaf Waterway of the .same size. 
D. . v d 1 • f Pier foundation . . inning £ oun a ,011 • •  t p t .,., · avemen . •  

Total d igging foundation 

{
Pier . •  

Masonry • • • • • • • • • • Pavemen t 
Head wall 

Total masonry . . 

Arched Masonry, as above 

Items. 

A bstract. 

. . 

11,292 cubic feet d igging foundation, at 4 annas per 100 cubic feet • .  
4,095 cubic feet arched masonry, at Rs. 20 per 100 cubic feet • . . . 

14,546 cu bic feet stone and - cbuoam _ masonry, at Rs. · 1 5  per 100 
cubic feet 

· · · 

Add contfogeneies ·5 per cent. 

8,832. 0 
2,460. 0 

1 1 ,292. 0 

8,379. 0 
1 ,064. 0 
'1 ,368 0 

750. 0 
1 ,890. 0 

855. 0 
240. 0 

14,546. 0 ----
4,095. 0 

2,268. 0 
1 ,7 1 0. 0 

3.978. 0 

3,628. 
2,t:i3 l .  

.240. 0 

6,499. 8 

4,095. 0 

Rs. A. P. 

28 3 
8 1 9  0 0 

2,. 1 8 1 1 4  5 

· 3,029 ') l 
1 5 1  "7 3 

.A mount  f. 1r culvert single waterway Rs. 3, 1 80 9 4 

Ahstract for .Additional Waterway. 

. 3,978 ,cubic feet d iggin g: foundation, at 4 annas pe a: J OO cubic feet . . 
6,499·8 cubic feet masonry, at Rti. IS per  100 cubic feet . _ . •  
4,095 ,cubic feet arc.bed mason ry, at Rs. 20 per IOQ cubic feet . . . . 

Add contingencies ·5 pt-r cent. 

Ba. A. 

9 15 
974 15 
b l 9  0 

J ,.803 14  
90 3 

•• 

0 

1 
· Amount for additional waterway and culvert . • Rs. J ,894 1 8 
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A-l>ttroct <!f No. nnd Cost '!f Culverts of variow Waterway.s, as shown to he required 

in Classification of WatercourJes. 
�-

No. No. of Waterways required, BB, :A., 

2 Single 
3 Double 
l Sevea 
3 'fen 
l Twelve 
2 . Twenty 

I 

. . . .  

. . 

. -. . . . 

. . . . 

. . . .. . . 

. . 

I 2 culverts, amount • •  

. .  

. . . .  

. . . .  . .  
. .  

. . . . 3, 180 9 

. ., . . 5,074 1 1  

. . . . 

. . . . 
. . 

. .  . .  . . . . 
. . 

1 4,545 
20,-221 
24,0 15  
39, 168 

. . 
ROAD BRIDGES. 

General Description. 

3 
.s 
1 1  
9 

. . 

P. Per Rs. A, P, 

4 Each 6,361 2 8 
0 ,, 1 5,224 1 0 
4 ,, 1 4,545 3 4 
-4 , , 60;682 9 0 
8 " 24,0 15 1 1  8 
0 u 78,337 2 0 

. . Rs. 1 ,99, 165 13 8 

Raad- bridges will be required at present at the following places :-!Kurrachee, 
Pimpree, Gharra, Halla, Cbettee, JerTuck. 

Any additional communications, by means of foot bridges or rafts, that ·may hereafter 
be found necessary, will be provided out of the contingencies of tbe wol'k. 

The bridges to be built of rubble stone arad chunam masonry , .and to consist of t,wo 
arches, each 36 feet 5 inches S;pan, with a rise at the crewns of 1 1  feet above ,the level 
ef the tow-path. The tow-path on either side to be carried under .the al'chway, and to 
bt- 1 0½ feet i-n width. 

The roadway to be 25 feet broad, and the approaches to have a slope of 1 in 20. 

Abutments 
,vin_g walls 

Ditto 
·rrow-path wall 
Pier 

Abutments 
,Ving wa lls 

Ditto 
Tow.path wall 

MEASUREM ENTS. 

Digging Foundation. 

Total excavation in earth 

Masonry, Stone and Cl,unam. 

,Vall above abutments 
Pier 
Spandril walls 
Parapet ditto 
Load ing . . 

Coping 
String cou�se 

. .  

Total masonry 
· Cut-stone Work. 

Total cut-stone work 

Cubic Feet. Dels. 
4,320. 00 
2,640, 00 
2,394. 00 
1 , 188.  00 

• • 1 ,584. 00 

1 2, 126. 00 

9,360. 00 
8,778. 00 

5,685. 75 

3,300. 00 
2, 1 3 1 .  50 
1 ,344. 90 

864. 00 
1 , 1 02. 50 
3, 1 68. 00 

35,733. 75 

Running Feet. 
294. 00 
294.  00 

588. 00 
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.Arched Masonry . . 

Earth EmbanAments, tc. 
Embankments, slope I in 20 • •  
Filling in road way above arch 

Deduct earthwork available from foundation and loading 

Total embankments and filling earth . .  

Abstract. 

Items. 

12,1 26 cubic feet digging foundation in earth, at 4 annas per 1 00 
cubic feet . . . • 

35,783·75 cubic feet stone and chunam masonry, at Rs. 15 per 100 
cu hie feet • . . • . . . . . . . . . . . . 

5,292 a�ch work cubic feet, at Rs. 25 per 1 00 cubic feet, includ ing 
centermg • •  

588 running feet cut-stone work, at Rs. I per foot 
676,689 cubic feet earthwork in embanking and filling, at 5 annas 

100 cubie feet . .  

Cubic Feet . 
5,292 

666,045 
25,938 

69 1 ,983 
1 5,294 

676,689 

Rs. A, P. 

30 5 0 

5,360 l 0 

1 ,323 0 0 
588 0 0 

2, 1 1 4  1 0  5 

9,4 16  0 5 
470 1 2  1 0  Add contingencies 5 per cent 

Amount for one brid ge 

Amount for six bridges 

Rs. 9,886 13 3 

Rs. 59,320 1 5  6 

COMMUNICATION WITH THE HARBOUR. 

BASIN, DoCJc., AND CuT. 
General Description. 

The canal basin to be 1 ,500 feet long by 500 feet  broad, with a depth of water of 6 
feet. The dock to be separated from the basin by a wharf pier 40 feet broad, and to 
have a len gth of 1,500, with a breadth of 300 feet. 

Both dock and basin ,  omitting in the former the mouth of the cut, to be l ined with 
walls of rubble stone and ch unam masonry. The centre wharf walls to have a rear 
paddling of blue clay. The roadway of the wharf pier to be strongly paved , a road way 
ofcommunication 30 feet broad to extend all 1·ound both basin and dock ; this to be 
connected with the town by the road shown in the plan ( Plate 9). 

The wharf pier to be provide� with 20 cranes, each of twO' tons power, strongly set 
in masonry in  the centre of the roadway. 

The cut to the harbour to he 1 3 ,667 ft'et in  lengLh, to have a breadth at top of J OO, 
and at bottom of 75 feet. The cut  to be strengthened by teak-wood pi les 20 feet apart, 
driven to correspond with the slope of i ts  sides, and extending 4 feet below i ts bed. 
The piles to be connected by wal ing pieces alJove, a n d  the intervals between them to be 
fitted with strong rubble stone pavement to a depth of 1 0  (eet, or a little more than the 
ordinary difference of rise and fall  of tide. 
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MEASUREMENTS. 

· Excavation. 
Basin, including foundation of wall 
Dock, ditto ditto ditto 
Cut • • 

Total excavation in mud and water • 
Stone and Ohunan, Masonry. 

Walls of basin 
Wall of pier on dock side 
Walls of dock 
Pavement of wharf pier 
Bed of crane fixings 

Total masonry 

CuT LINING. 

Piling. 

Cubic Feet. Deis. . .  4,596,384. 0 
1 ,048,8 1 5. 0 

20,500,500. 0 

26, 145,699 0 

132,396. 0 
1 13,062. 5 
1 1 ,8 12. 5 
90,000. 0 

3,000. 0 

350,27 1 .  0 

Teak-wood piles driven in at 20 feet apart, corresponding with the slope No. 
of the sides of cut with waling . . 1 ,366. 7 

Rubble Stone Pavement. 
lo the intervals between tile piles 

Cranes of 2 tons each 
Fixing above, &c. . � 

Items. 

Miscellaneous. 

Abstract. 

26, 1 45,699 cubic feet of excavation in mud and water, at Rs. 1 
per · 1 00 cubic feet 

350,27 1 cubic feet stone and chunam masonry, at Rs. 15 per 
I 00 cubic feet . . • . - . .  

1 ,367 teak-wood piles, 20 feet long, including waling pieces, and 
drivin g, at Rs. 25 each . . . • • . . . • . . . 

3 1 1 ,6 16 square feet of pavement to sides of cut, at Rs. 10 per 
100 square feet . . . . . . . . . • • • ·· • 

20 cranes, at £50 each in  England, add 25 per cent. carriage 
and fixing . . . . . . . • • • . . . . 

Add 5 per cent. con tingencies 

Total amount for basin, dock, and cut Rs. 

BUILDINGS. 

Square Feet. 
3 1 1 ,6 1 6  

No. 
20 

lot. 

2, 16,457 0 0 

52,540 1 0  5 

34, 1 75 0 0 

3 1 , 1 6 1  9 7 

1 2,500 0 0 

3,46,834 4 0 
1 7 ,34 1 I I  4 

3,64, 1 75 1 5  4 

The following buildings, store-houses, and chowkies, will be required :-
.A t  Kurrachee.-An Overseer and Collector's house at basin ; a store-house for tools, 

&c., and workshop ; a Lock.man's shed . 
.A.t  Jerruch.-Ao Overseer and Collector's house, a store-house, and Lockman's 

shed. 
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At each of tlie intermediate Lochs.-A house for a Munshee as Collector, a store-house, 
and Lockmao's shed . 

Eight Clwwkies on l ine for Muccadums • 
.A bstract. 

Locality. Items. 

At Kurrachee.. A storehouse for tools, &c., and work-shop . . . , 1 
l An Overseer'.s .and Collector's ho.use at basin . . . . 

Fittings for above . . . • . . . . . . 
Lockman's shed . • . . . . . . . . 

( An Overseer's am! .Collector's h<mse at head . . . . 
At Jerruck . . )l Store-hou&e and work-shop . • . • • • . . , 

Fit.tings, &c. . . . . . . . . . • . • 
Lock man's shed . . • • • • . . . . 

lntero;:iedi'Ate 
{ 

MtJTJshee C.ollector13' hou13es, at �- 200 • . . 
Locks . . . . Lockmen's sheds, at Rs. BO each . . . • • . 

Store-houses for tools, at Re. 350 each . . • . 
Eight ' chowkies throughout fhe 1ine, at Rs. 50 each . .  

5 per cent. contingencies 

Rs. 

1 ,200 
1 ,600 
1 ,000 

JOO 
) ,000 
:2,500 
J ,500 

1 00 
600 
240 

1 ,050 
400 

A, P. 

0 0 
.o 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

1 1 ,290 0 0 
564 8 0 

Amount for huilditigs, &c. Rs. 1 1 ,854 8 0 

G ENERAL RECAPITULATION. 

Cuttings 
Embankments . .  
Pise work . .  
Contingencies, &c, . .  

Total earthwork 
Regulation lock at h.ead 
D�m 11.nd escape-weir 
Aqueducts . .  
S11JJall lo.ck, .• • 
Syphon d rains 
Outletll and inlets . ..  
Culverts, &c. 
· Road bridges 
Buildings . . 
1'be cut to harbour . .  

Items. 

. . 

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

. .  
. . 

Grand total of estimate 

. .  Rs. 12,53 ,58 I 
6, 1 5, 1 1 5  
4,82,530 
1 , 17,56 1 

. . • • 
.• -· . !I ,.  . . . .  • ■ 

� .• , . . . . . . . . .  . . 
-• . . . ,· . 

3 6 
1 2  8 
8 4 
6 0 

• •  

. . 

. . 

Rs. 

Bs. ..... p, 

24,68, 788 1 4  6 
1 ,05,839 1 5  2 

55,644 12 4 
12,54,750 0 0 

79,89 1 s 2 
1 ;6 1 ,926 1 0  4 

89,4 1 4  0 4 
1,99, 1 65 1 3  8 

59,320 1 5  6 
J 1 ,854 8 0 

44,86,597 2 0 
3,64, 175 15 0 

48,50,773 0 0 

Company's Rupees Forty-ei..ght lahks, Fifty tnousand, Seven hundred and Seventy-three. 

:p. B. TURNER, Major, 
Superintending Engineer. 

Ku,-,,.acAee, November 1 st, 1853. 

W. CHAPMAN, Lieu tenant, 
Engineers. 



R A l L R O. A ll  R E P O R T  . 
• 

A cursory inspection of the . map of Scinde, aud a slight knowledge of 
the commercial routes of the province, are requisite to determine on th� 
Yallt:y of the Indus as the direction that any contemplated railroad must 
of necessi ty take ; and since the unequivocal success which attended th� 
construction of the first line of l'ailroad in England is universally attributed 
to a complete communication having �een at once established between �wo 
important points, whi le tbe wisdom of the principle laid down has Leen so. 
fully borne out, as well by the failures as succe�ses of subsequent under­
takings, as to have become almost an a.xiom in railway considerations. 
no further argum�nt appears necessary to �emonstrate the ad v is11bility of 
at once connecting the two most con siderable places in tl1e general line 
of com munication desired. 

2. Io  ascending the val ley of the Indus, the fi rst point or poli tical and 
eommercial i mportance presenting i tsel f, on the right bank of  the ri vt"r. is 
Kutree ; and as a rail road w i th i ts termin us here would fu lly satisfy the 
requi i·ements of a <lirect communication with the lodus, wh ich fol'rus the 
subject of this Rep01·t 1 it appears advisable tha t  Kotree. the pol't of Hyder­
abad, should be at once connected wi th Kurrachee, the harbour of Scinde. 

The latter derives its consequeuce from being ,he head quarters or th� 
Civil govern ment and Military establishments of the province, in addition to 
being a risi ng sea-port, dependent only upon the _ improvement of its hav'." 
hour  for European commercial importance ; while the former, in addit ion 
to i ts immediate proxi mity to the large station of Hyderabad, and being 
itself che depot of the Indus Flot i l la, p resen ts also, in conju nction w i th 
Hyderabad, a centre. to which all the great lines of traffic fro in Upper and 
Lower Sciude, Southern Haj puotana, and Cutch , seve rally converge ; wh ilst 
its position on tbe Indu8 adds to these the addit ional ad vantages of 
iu tercep ling the <lown river traffic before the nav igation becomes. d ifficult 
and attended wi th risk. 

3. As the only other im portant prel im inal'y consid eration necessary to 
be noticed , i. e. that of capabi l ity of extension along the valley of the lndns, 
is answered by the posi tion of Kotree, li t t le doubt appears to exist as to the 
adv isabi lity of selecting Kotree, (or, as will be herea fter expl�iued, a spot 
near i t ,} and Ku rrachee, as the tt"rmfni of the first railway to be constructed 
in Scinde, provided it can be shown that no financial objections exist. 

4. There are, however, two practical d isadvantages to Kotree as a 
terminus to a railroad, which require full consideration-the one arising 
from the doubtfu l  stahil i ty of the river bank above the town, ( vi :e Captain 
Ethersey's let ter, A ppendix A,) and the other exisliog in the outlay 
which wou ld be required to bridge the Bharun, a lurge broad river, with an 
,uncertain aandy bed, which, in .freisbes, brings down an im mense volume of' 
water! 

5. The first objectiou, I .  am inclined to believe, may readily be overc.ome 
0 

General Remark!!. 

The point to lie 
connected with 

Kurraebee. 

The impoTtRnce 
. of Kotree and Kur­
rachet. 

Capability of ex­
tension. 

P1"11cticnl objet,-... 
tions to Kotree as 
a Terminus 



ilispose<l offor the 
pre6(•nt. 

Line from Kur­
rnchee to Kotree. 

General Remarks. 

1-'acility offuecl 
by the Country. 

Estimate ; re­
rnarks. 
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1,y locating the railway terminus on some hard r1srng ground about 
l½  mile to the SW. of Kotree, and then connecting it with the town and 
river, ei ther by a branch line of rails, or by canal, as circumstances may 
show to be expedient. 

The second oltlection, being a mere matter of expenditure, its weight 
may be at once determined by a comparison of tlie pecuniftry advantages 
resulting from the adoption or rejection of the extension beyond Jerruck. 

6. As neither point, however, will materially affect the general con­
sideration of the ra i lway, on which only this Report enters, the settlement of 
both may be advantageously postponed until the local knowl edge acquired 
from detailed su rveys, and the necessary calculations, shall have furnished 
data for arriving at satisfactory conclusions. 

7. In the mean time, for the purpose of examining the project, I shall 
suppose that the line from Kurrachee to Kotree has been selected upon the 
general priuciples al ready submitted. 

8. My time having been fully occupied during last season with the 
canal proje�t, I was unable to lay down a line for a railway, or to take any 
levels with a ,·iew to determining its gradients ; still I have collected suffi­
cient information to enable me to give a general opinion as to the cost of 
constructing a railroad from Knrrachee to Kotree, and to form a judgment 
as to whether the unuertaki ng may be expected to be remunerative, or 
otherwise, with the present amount of traffic. 

9. The cousiderations brought forward, though doubtless imperfect, from 
their not entering sufficiently into detail, will stil l  afford ample dat!l to 
enable a concl11sion to he drawn hy Government as to die respective advan­
tages of a canal and railroad. Should the first project be approved, it could 
at ouce be carried out on the estimate now submi tted ; and should the 
second be preferred, the approaching season would probauly suffice for the 
survey and estimate of the details of its construction. 

10. That the flat coun try of Lower Scinde is most favourable to the intro­
duction of a railrnad will he e-vident from an inspection of the sections of the 
canal, in which work, though 1he line was necessarily restricted to a series 
of dead level�, neither cuttings nor embankments are proportionably great. 

I l .  The railroad, hy reason of admission of inclines into its construction, 
will be enanled to take a more direct route than the canal through ihe hills 
to Kotree, and, with ih lirauch to Kotree, will probauly extend to 1 10 miles 
in length. 

12. The fol lowing estimate is drawn out in accordance with the general 
principles laid down in  the Most Nohle the Go,·ernor General's Minute ou 
Railroads. The guage Im, been fixed at 4' 8½", a, l,eing that now by com• 
mon consent most. g<'nera lly adoph•d ; and the rail proposed ia that of the 
ordinary Z sliape, wi th  6- l ied joi n ts, ancl weighing 70 lbs. to the yard, 
as being of the s im pl, ·sl form in use, and sufficiently heavy for the expected 
traffic. For sleepers, I propose using the red heart of the babool wood from 
the Scinde forests. An ""tract of a letter from the Forest Ranger, in reply to 
my inqui ries as to it, du ralii l i ty and cost, will be fou"ud in Appendix .B. 

Rough Estimote 11( tlie probable Cost of con.structing a Mile of Railway 
between Kurroc},ee and Kotree on th, Indus. 

The line to be fo1·med wi th a single track, with bridges and embankments 
corresponding, but the fo11111J�tions i n  extension liridges, or in d ifficull cases, 
·to be at once built tu suit a dou l,Je line of rails. 
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Earth lVorA,, calculated at a mean depth of cutting in 
embankments of 4 feet formation, level roadway 1 8  
feet broad, slopes 2 t o  1 ; or 549, 120 cubic feet, a t  6 
annas per I 00 cubic feet 

Bridges and Culoerts, not including M ullear or Bharun 
Tivers, inclusi \'e of foot bridges aad level crossings • .  

Walling, Fencing, 11.nd Drainage of embankments and. 
cu ttings 

Turn�tables, Switches, Crossings, g-c. 
Water Tanhs, C1'anes, Pumps, tc. 
Signal Posts, g-c. 

Total . . Rs. 

PERMANENT ·w A v. 

Ballasting, 1 26,7:20 cubic feet, at Rs. 3 pet· J OO c. ft. 
Sletpers, 1 ,760, of  Scinde babool wood, none but th e 

red hea rt of the wood being used, at Rs. 2¼ each 
( 10  foet l ong x 811 x 5") 

Spikes, 8�000, at 1 lb. each, or 3½ tons, a lJou t, at £ l 2 
pet· ton . .  

Chairs, all  in termediates of 25 lbs. each ; 3,520, weight 
40 tons, abou t, at £7 per ton . .  

Rails, 70 lbs. per yd .  fish ed joints, 1 1 0 tons, at £9 
per ton .. 

Acl<l one-ten th for sid i ngs and station ra i l s  . . 
Lu.ying Rails, ( i n cl ud i ng  key!;! . o f  compressed wood. 

va lued a t  £8 per l ,000,) at Rs. 2 per l ineal yard . .  

Total permanent way per mi le  
As a bove 

Cost of construction per mile 

. .  Rs. 

. .  Rs. 

lll. a. p. 

2,059 0 0 

3,800 0 0 

500 0 0 
900 0 0 

1 ,200 0 0 
1 50 0 0 ---

8,609 0 0 

3,802 0 0 

3 ,960 0 0 

420 0 0 

2,800 0 0 

9,900 0 0 
990 0 0 

3,520 0 0 

25,392 0 0 
8,609 0 0 

34 ,00 1 0 0 

Cost of 1 1 0 mi les, from Kurrachee to Kotree 
Add_-

. . Rs. 37,40, 1 1 0 O o 

For Mullear river ln·idge 2,00,000 0 0 
For Bharun river br idge. 3,00,000 0 0 

RtJ. . a. p. 

Total cost of construct ion from Kurrachee to Kotree.Rs.-----------42 40 1 10 O () I I 

ROLLING STOCK FOB 1 1 0 MILES, 
1 0  locomot i ve engi nes, with tendt!rS, w ith d uplicates of 

working and weari ng pa rts, from 10  to 1 4  tons 
weight, al £2,000 each 

6 first class pas!leuger ca rri ii ges, at  £300 each 
6 second class do. do., at £220 t-acb • •  

20 third class do. do. at £ 1 50 t!ach 
6 ])01·se boxes, at Us. l ,200 each 

J 50 goods wnggous, at Rs. 1 ,000 each . .  
I O  cattle ca g·es, at  Rs. 1 ,000 each 
20 coal waggons, at Rs. 560 each 

4 l uggage vans, at Rs. l ,:lOO each 
Total roll i n g  stock 

F1·eig l i t  and cqrriage, &.c • . •  

Carried forward 

2,00,000 
1 8,000 
1 3,200 
30,000 

7,200 
1 ,50,000 

1 0,000 
1 1 ,200 
4,800 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 .0 
0 0 
0 0 

4,44,400 0 0 
80,000 0 0 

Rs. 47,64,5 1 0  0 0 
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Brought forward 47�64t5 1 0  0 0 

Bu1LDIKGS A.ND Mil'IONS. 

Total . •  Rt. 2,50,000 
Lathes. toolst Furniture� &:c. fittings for do. 68,000 

Total bui ldings aad stations 3, 1 8,000 0 0 

Grand Total • •  Rs. 50,82,510 0 O 

RECA.PI'l'UUTION, 

Showing the probable Cost of each ( a, estimated) Geaeral Itma in the 
Construction and Stoching of a Railroad from Kurrachee to Kotru 
on the lndu1. 

Items. 

Earth works 
Bridge over M ullear Ri ver 

Ditto over Bharan River 
Remain ing bridges and culverts 
Wal ling, fencing, and drainage 
'furn-tables, sw itches, crossi n �s, &c. 
Water tanks, cranest pu mps, &c. 
Signal posts, &c. . . . • 

Bal lasting. 
Sleepers . .  
Sµikes . •  
Chairs . .  
Rai ls 
Lay ing rai ls 

'fotal 
Roll ing stock 

PERMAN ENT w AY. 

. .  
Freight and carriage 
Buildings and stations • .  

4, 1 8,220 
4,35,600 

46,200 
3,08 ,000 

l 1 ,97 ,900 
3,87,:WO 

Contingenc_ies and establishment at 10 per cent . .  

Cost for whole length. 
1 1 0  Mil.ea. 

Rs. .t.. P. 

2,26,490 0 O 
2.00,000 0 0 
3,00,000 0 0 
4, 1 8,000 0 0 

55,000 0 · 0 
99.000 0 0 

J ,32,01}0 0 0 
1 61500 0 0 

27,93, 1 20 0 0 
4,44,400 0 0 

80,000 0 0 
a. J s.ooo 0 0 

50,82,5 1 0  0 0 
5,82,25 1 0 0 

Grand total of  es1 i mate • •  . .  Rs.  56.64.76 1 o o 
1 3. The total esti matt•d amount  of a rai lroad from Ku rrachee to Kotree 

is therefore Rupees Fifty-six Lakhs, Six ty-four  thousand , Seven hundred 
and Sixty-one. 

14. Not incl uding the two large rivers, i. e. the M ullear and Bharun, 
the probable cost per mi le  amounts to Rs. 46,952 ·3 ; but i ncl usi ve of these, 
the rate per mi le is est ima1ed at Ra. 5 1 ,497·8. wli i cb  prov ides for working 
stock, buildings, and all necessaries for the commencement of the working 
of the line. 

1 5. The amount or traffic which wi l l  prol>aLly be brought  upon the 
railroad, and the rt>turns wh ich may Le cons�quen tly expt'cted, coo traeted 
with the work i ng ex penditure, for the pu rpuse of dett.•rmin ing what interei-t 
may reasonably be looked for on the capi tal requi 1·ed, are now the points 
for considerat ion. 
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1 6. F1·orri the position· of Kurrachee with respect to tlui lndus1 the traffic 
naturally classifies itself under two divisioos :-

ht, the traffic by river. 
2nd, the traffic by land. 

Each of these, again, resolves it.self into two heads :-
1st, the traffic carried on by Nath·e river craft. 
2nd, that conveyed by the steamers of the Indus Flotilla. 

And again :- • 
I.rt, the traffic by the main road through Tatta and:Jerruck to Kotree. 
2nd, that existing on several direct routes through the hills, varying in 

extent., as the supplies of water and forage a�e scarce or abundant. 
Under these heads the goods t1·affic must first be considered'. 
17:. To enable a judgment to be formed· of the amount under the first head, 

a r�turn (Appendix C) of the expm·ts and imports of the different ports 
of the Indus, furnished. bJ the Coliectol! ef Customs, is available,. from 
which it will be seen, that the river traffic by Native craft is estimated at 
30,406 txms. 

18, A slight check upon this amount is derivahle from a register, kept 
by the authorities of the Iudus Flotilla, of the number of boats passing 
different stations of the river (vide Appendix to Canal B), from which au 
approximation to the maundage of goods passing Tatta, (which only, for 
reasons given in the Canal Report, cau be safely taken,) is calculated at 
15,46,600 maunds. Reducing this by one-third, as an allowance for vessels 
being imperfectly filled, it gives a tonnage of 55,236 tons, which is no doubt 
exaggerated, but so far valuable as to show that the first estimate, which 
must be taken as representing the ri'ver traffic, is probably on the safe side. 

19. The quantities of good� and merchandize, both Government and 
private, convey-eel by the Indus Floti-lla, are s/1own in the accompanying 
returns, (Appendices D and' E,) furnished by Captain Ethersey. The first 
item, Government stores, a111ounted from the 1 st February 1 848 to 30th 
April 1853, or during the course of 62 mouths, to 10,936 tons. The 
proportion of this fur one year is 2,1 17 tons. Private merchandize, again, 
conveyed from the 1st May 185 1 to the 30th April 1853, was 23,62:.! 
maunds.. The half of this for one year amounts to· 422 tons. The tonnage 
under this head may consequently be set down at 2;539 tons per annum. 

20. The overland routes, divided into, 1st, the traffic by the main road 
by Tatta and Jerl'Uck ; 2nd, by the various hill routes. 

21. In considering this branch of the traffic, the returns furnished by the 
Police Authorities constitute the only official documents available : though 
imperfect for the purpose, stillsome approximation may be deduced from them, 
upon ·which an estimate of' the probable amount of traffic may be based. 

22; These returns (vide Appendix F) are taken at four places on the 
high road between Kurrachee and Hyde1·abad : two of these, i. e. those at 
Oharra and Tatta, the central elations, cannot clearly be taken as- represent­
ing the through traffic, on account of the registers at Jemeda1·-ke-Landi and 
Jerruck, the outer stations, showing a great decrease in almost ever)'. item. 
The great difference observable may be accounted for, iu the instance of 
Tatta, by its being a large city, and consequently subject to greal local 
movement ; and in the case of Gharra, by a much frequented- cross-com­
munication fl'om the Sakra Purgunna passing through it, as, well as fro111 
its neighbourhood being a favourite grazing-ground for camels, of whicli 
animals a large number is shown in its register. 

p 

ltiver 'l'raffir. ; 
Nath·e Craft. 

Indus l'lotilfa. 

Overland 'fr:1ffir. 



Further Check 
�111 Total Traffic. 

Or<lmmee and 
Commissariat 
Stores. 

Passenger Traffic ; 
lieueral Remarks. 

r 58 l 

To assume the returns of Jemedar-ke-Landi, would be  to suppose 11,at 
everything passing through tl1at plsce continued on to Kotree, which would 
manifestly lead to error. 

23. The mean between the returns of Jemedar-ke-Landi and Jerruck 
must, therefore, be taken to represent the throu9h traffic between Kurrachee 
and Kotree, on this road. 

24. As the returns do not distinguish between laden and unladen, tloe 
usual proportion of two-thirds to one-third will be taken for all descriptions 
of conveyance. The abstract statement attached to the Police Returns 
(Appendix F} shows the calculation, agreeably to the above considerations ; 
and the amount, 1 ,5 7 1  Ions, must be supposed to rep1·esent the overland 
traffic by this route. 

But a correction is still required for the various routes mentioned untler 
the second head of this di visiun, for which 110 register of any description exi,ts. 

This is supplied by a return furnished me by the Captain of Police, from 
inquiries made of al l  the principal merchants of the town, and by written 
slatemen ls received from those of Camp, including, in all instances, the entire 
trade of their firms by the land route ( vide Appendix G). From an 
abstract of these statements, also annexed, in which the necessary deductions 
are made in eertain cases, it will be seen that 3,792 tons are deduced. 

25. In order to apply this correction, it will be necessary to take the 
mean of the two estimates, or 2,68 1 tons, as the total amount of traffic lo be 
calcu lated upon the land route from Kurrachee through to Kotree. 

26. The eutire present traffic in goods and merchandize which would be 
carried by a railroad would therefore be as follows :-

B . f Native Craft . . . . . • • • . . . . . . • • . . . . . • • • • • 30,406 tons. 
Y river . .  · }  I d Fl ·11 9 539 {. n us ot1 a . . . . . . . . • . . • . • . • . • . • . . . . -, ,, 

By the land routes . . . . . . . • . • . . . • . . • • . • . • • • . . . . . • . .  2,68 1 ,. 

Total . • . • . • . . . . . .  35,626 tons. 
27. As a check upon this total, again, the Collector of Customs, in a 

return furnished by him of the exports and imports by the sea face (vide 
remarks on Appendix H), after making deductions,- Isl, for the consumption 
at Knrrachee ; 2nd, fur the imports and exports across the western frontier ; 
and 3rd, for the partial lading of vessels,--estimates the probable amount of 
exports and imports of the land face, both by the direct rou tes and by the 
river, at 57,050 tons. 

28. Considering, then, the sources from which the totals of the ahove 
summary have been derived, and the authority which supports the last 
estimated amount, it appears to me that 40,000 tons may be very safoly 
assumed as the smallest amonnt of goods whicl1 will probably be cal'rit'd 
over its entire length each year by a railroad. 

N. B.-All stores forwarded by the Commissariat and Ordnance Depart­
ments are transmitted through the agency of the Indus Flotilla 
(vide Appendices I aud K), and are consequently included in the returns 
furnished by the Superintendent. 

29. Before proceeding to the consideration of the amount of passenger 
tra ffic that may be expected upon a railway, I would quote an e,ctract from 
a letter from Captain Crawford, the Superintending Enginen Railway 
Department, Bombay, on this head, which, though of the greatest imp•>rtancu 
at home, has not always been allowed a place in railway calculation$ in India, 
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an omission arisin g fl'Om a general conviction that Natives would be slow to 
take advantage of-a new means of locomotion supposed to be incompatible 
with their present habi ts, and t in fact; much beyond the ir  appreciation. 

Captain Crawford, i11  speaking of the experimental l ine at Boru hay more 
tliau three months  after its opening, when the novelty must to a certai n degree 
have worn off, says :  " It answers well ,  an<l conveys a regu lar trnffic, even 
dur ing th.e monsoon, of some 5,000 passeng�rs a week, and considerably more 
than pays its own expenses. All claiascs use it-men, women and child ren ; 
and the poorest avail themsehes of it in  travell ing· on business, which is 
a good sign for tbe further extension . "  

30. This testimony, supp()rted by the combined reports of the different 
Presidency jou rnals, appears a su fficient authority for bel iev ing that 
passenger traffic in India, provided the fares are low, will form a very 
important item · i n  railway returns, and that taking into accou nt  the 
marvel1ous increase of movem·ent which has always followed the intro­
duction of rai lroads, it fttlly warrants the assumption that at least one­
thfrd of the number of passengers at present fou nd on any line of l'oad 
.affected are li"kely to avail themselves of the new means of transpo1't. 

3 1 .  Su-ppose this to be admitted, the following passengers may be Passenger Traffic • 
.expected on the l ine :-

Per Annum. 
1 st Class, say . . 600 
�nd Class, ·say • • 1�200 
-3rd Class, the mean  of the Pol ice Retum of  

Jemedar-ke-Lanc..l i.and Kotl'ee, ,taking one-th i rd 
(vide Append ix  F� • • 1 1 ,342 

'Troops, the average of  five yeRrs (vi-de Dt•pnty 
Assistant Quarter Master Gene1·al's Return, 
Appendi x  to Esti mate L) 9,300 

Total -3rd Claii,s ---- 20,642 
4th Class, servants and camp followers for ab<we, 2 to eitch . . 1 8,600 
32. The fol lowing com parative esti ma·te of working expenses and returns 

wi l l  show the surplus avai lab le for a dividen<i on the capi tal requi red for 
the construction of the rail road. 

33. The rate per ton per mite at whieh goods are calcu lated is j udged to 
be reasonable, en a consideration of the pl'esent cost of carri age in  Lowel' 
Scinde, from i nqu il'ies made in various quartel's, a sta tement of the resu l ts 
-0f which will be found in  Appendix M. 

34. The scale or passenger fares is for  the 1 st class abou t that in use in 
England, bu t by the introduction or a 4th class, a t  2 pie per m i le, the 
rai lroad becomes available to the very poores t labourer, .IVhose fare, su pposing 
•h im to travel- from Ku rrachee to Hyderabad 1 wou ld be Rs. 1 -2 -0, an expen­
diture which wou ld be fully made up to him by h is labour and sav ing of food 
,d uring the time -gained. 

35. Estimate of ·the probable Wori½ing Expenses and Returns of a 
Line of Railrond between Kur,·achee and Kofree-Length 1 1 0 
IJ,Jiles ; probable 1'raffec Goods 40�000 Tons. 

EXPENDITURE,  
By maintenance of way, at H s. 600 per mile, for I IO mi les. 

Di t to d i t to of  masonry works and bui ld i ngs, 
at 1 per cent. on cost 

Carried forward 

Ra. a. p. 
66,000 0 0 

12,360 O 0 

78.360 0 0 

Reference to Es­
timnle ; Working 
Expenses. 

Fares. 
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Brought forward 
Locomotive .Ezpenses. 

One train each way daily, for the conveyance of pas­
sengers, the post, and light goods ; and one train. for 
lteavy goods each way every alternate day ; or 120�450 
mileage, at 8 annas . . 

General charges. police and establiehmeut 

Ju. 
78,360 

60,225 
60,000 

s. p. 
0 0 

0 0 

0 0 

Rs. J ,98,585 o o 

RECEIPTS, 

From 40,000 tons of traffic over 1 10 miles, at J anna 
per ton · per mile . •  
600 passengers, 1st Class, at 2 annas per mi le 

1 ,200 ditto, 2nd Class, at I anna per mile 
1 1 ,342 d itto, 3rd Class, at 6 pie per mile . •  
9,300 Troops, at 6 pie per mile 

1 8 ,600 Camp Followers, 4th Class, at 2 pie per mile . •  
The yearly expenses of two Indus steamers dispemed 

,vi th ( vide Captain Ethe rsey's letter, Appendix A )  . . 
The yearly cost of dawk contract (vide Post Master's 

letter, Appendix 0) . .  

2,75,000 0 0 
8,250 0 0 
8,250 0 0 

38,9t-;8 0 0 
3 1 ,968 1 2  0 
2 1 ,3 12 8 0 

75,000 0 0 

24,000 0 0 

Rs. 4,82,769 · 4 0 
36. The surpl u s  of the incom e over the ex penditure is, therefore, 

Rs. 2,84, 1 84, which wou ld  provide for a dividend of upwards of 5 per Ct>nt. 
on the esti ma ted capi tal required. 

37. In the ahove calcula tions no credit  is taken for the great increase or 
the trade of the port .• whid1 is stated by the Collector of Customs (vide his 
letter, Append ix  H,) tu have steadily augmented " for  se-\·era-l years past at 
the rate of  20 per cen t. per annu m," and which bids fair to show a greattlr 
proportional i ncrease for 1 he futu re, from the desire evinced by the Comill• 
sariat au thorities to take ad vantage of the Indus route in pro\' idiog  Euro• 
pean necessar ies to the Troops in the Upper Provinces and &he Punjab. 

3S. As au experiment, I 0,000 casks of ale and porter, during the present 
year alone, have been forwarded from England d i rect to Kurrachee, for trane­
mission by the Indus. Shou ld  this not answer as an ecouomical arrangement, 
from the serious d ra w backs exh,ting in  the n a vigation of the ,idal channt-1s, 
aud lower part  of the rh·er, a rai l road,  l'emovi ng all these obstacles, could 
Dot fail to have the tff�ct of t u rn ing the scale in favour of the route, and a 
considerable traffil! wou ld be opened out in  the conveyance of Government 
.stores alone� to the no small benefit of Govern ment itse lf. 

39. lo com mon w i th a canal,  the rai l road would effect m uch saving te 
Govern ment  i n  the wear aud tear of ca mp equipage, an<l marching k.it, as. 
well as in a\·oid i ng da mage from exposu re and deJay to perishable articles, 
such as thtt Europeau stoa·es above a l luded to. 

It would also, pro \· i<ltld, as m ust necessarily be the case, it were connected 
with the huhour, ei ther by a cut t,, i t:; termin u s, or by extending a line of 
l'ai ls to the sh i ppi ng, assist in eff«•cting a very great sa v i ug in the local 
expen ses of the Com missariat Department. 

40. In assuming no greater a return than 5 per cent. as the least dhi­
deud a ra ilroaJ may be fairly upected to yield, when, as w ill be e \· i<lent 
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throughout thl! calculations, I might have availed myselr of the elasticity 
of facts and probahili ties, which bor.h practice and the ripe experience o( 
railroad 11ati•tics would ful ly just.ify, to angmPnl considerably th.- profi ts, I 
have been guided by a desire merely to shuw that the project would in itself 
pay ; but this desire need not prevent my ex pr,•ssing a conviction, that, pro• 
vided the Company undertaking its cunsrructiorr can be prevailed upon to do 
away with the unnecessary and expen•ive addition of a Board of Directors 
in England, su hsti tuting Agents •lld Auditors only, and placing confidt>rrce 
in the superintendence of the local Government and Direction, a railroad 
from Kurracliee to Kotree will prove a most remunerntive speculation, 

41 .  It now remains only to place the two projects in contrast-ht, as 
regards expenditure and returns, so far as they have been considered ; and 
2nd, with reference to the advantages offered by each. 

lst.-The estimated cost of the two project3, with their probable return, 
are as below :-

Canal . • • •  , ; 
Rai lroad • , , • • • . •  

Cost. 

Rs. 48,50, i73 • • . . . •  
56,64;76 l . . . . .  . 

Re.tum on Capital, 

4 per cent. 
5 per cent. 

In this compa l'ison the railroad apparently �olds out the greatest promise. 

2nd.-ln the matter of indirect advantages, the supply of water which the 
cam,! would ensure to Kurrachee and i ts neigh bourhood cannot be 
overrated, and were it possible to guarantee the execu lion and unop­
posed continuance of one scheme only, this great benefit, considering the 
other facilities it affords, would in my opinion be a sufficient reason for 
deciding in its favour. But in the present age of pl'ogress, nothing in 
any way behind the onward spirit of the times can, I a m  afraid, be 
contemplated, and we have a case in point in the supercession of the 
Mahmoudie Canal, the warning  held out by which must, I fear, be 
held fatal to a similar project hel'e. 

42. It appears unnecessary to dwell u pon the ad vantages, political, cqm­
mercial, an<l social, which have in variably followed the in troduction of 
railroads in all  parts of the world, and which I cannot but think are to be 
equally claimed fur India, where Bl'itish enterprise would still lead the way ; 
nor need· arguments be adduced to prove that India i• in a position, from 
the immense capability which she possesses in her wide-spreading fertile 
plains for the growth of surplus produce, to take a prominent position 
among countries exporting raw materials and grain, provided only the 
means of tran�pol"ting these staple sources of wealth to her numerous pc>rts 
were adequately provided. 

43.. Scinde in itself is a crying proof of this prevailing want. Here, on 
account of the scarcity of a coined medium, a great portion of the Govern­
ment revenue is annually paid in kind ; and I have heard upon good 
authority, thut it is not uncommon, in seasons more than usually abundant, 
to see masses of grain, which under other ·circumstances might possibly 
ha-.e been the means of mitigating in a distant part the horrors of famine, 
lying rotting on the ground. This necessity is further exemplified, in the 
case of the province, by the great disproportion which exists in the price of 
grain in the producing and consuming districts, as seen in the weekly tariffs, 
(vide Appendix and Remarks N,) evincing an absence of the necessary 
means for regulating market prices, and rendering apparent the existence of 
a monopoly in the supply of the necessaries of life, which cannot but act 
pr�judicially in any place or 1tat.e or 110eiety. 

q 
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44. A conviction of the general importance of Scinde as 11 commercial 
acquisition has so grown upon me during the course of the in,1u ries on 
which I have been en gaged, that I cannot close this R-•port, especially since 
the examination shows that no financial objection exists to either project; 
without respectfully urging, through you, upon Oovemment, the advisa­
bility of at once securing to the province and Upper India the manifold 
benefits which the adoption of either scheme, prefe�ably doubtl ess the latter, 
is unquestionably caiculated to bestow ; and l would conc lude by trusting 
that the statistical information collated and embodied in the documents now 
submitted will in some measure excuse the length to which this Report 
bas necessarily been extended. 

I have the honour to be, 
Sir, 

Your most obedient Servant, 
W. CHAPM,AN, Lieutenant, Engineers, 

On Special Duty, Sciade. 
Kurrachee, Novf/lTlber 1st, 1853. 

(True copy) 
W. CHAPMAN, Lieutenant, 

Engineers. 
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APPENDIX A. 

No. 584 o F  1 853. 

From CAPTAIN R. ETHERSEY, I. N. , 
Commanding Indus Flotilla, 

To LIEUTENANT CHAPMAN, . Eng·ineers, 
On Special Duty, Scinde. 

Dated Kotree, 23rd June 1853. 
Srn. 

I have now the pleasu re to forward the several retu rns cal1f'd for in your  letter 
dated the 9th ul timo, wh ich has been a work of much time and labour. 

2. A retu rn of the n umber of laden an<l unlar len Loats of al l  descript ions which 
have passed th is  place for the last two years can be obtained from the Commissioner. 

3. Wi th regard to the merits of Kotree and Jerruck as points for the terminus of a 
railway, t h(! latter. has this one ad vantage, viz. i t  may be cousidered a permanent point, 
whereas Kotree cannot ; nevertheless, fur ele ven years, the bank here has undergone 
little or no al teration : i t  has d u ring that period remained steep, wi th deep water close 
to it. Jmmediately ahove this, howe,·er, the  river has considerably al tered the u pper 
bank. The inundation of 1 850 commenced, and su bsequen t ones have continued, to wash 
it away to a consideraule ex ten t : th is it will not be a difficult  ma tter to stop, for should 

L. 

the bandalls, which ha,·e been re-e rected this year, fail  in  their 
object, tht-re is abundance of ru bble stone available within a 
mi le of the bank, than which nothing appears to answer 
better in protecti ng a bank (formed as it is above Kotree) 
from the effects of a strong stream ; and so long as this can be 
done, there is no prohal,ili ty of the river forcing its passage 
in the rear, for the lower bank in this vicinity consists of a 
yellowish clay, on which the stream has little or no effect, so 

that when the inundation subsides the ri ver retires into its old channel. 
4. But if, after �11, the bank at Kotree be objected to as a terminus, from doubts of 

its permanency, the advantages of position are so great, as afford ing direct communi­
cation between Kurrachee and a large town, arsenal, and Military station like 
Hydrabad, that some spot should be selected in its vicinity for a terminus, connected 
with the ri ver by a tram-way or other means. 

5. For this purpose, the hard stony ground I½  mile SW. from this offers an 
ex·cellent site. 

6. If a railroad be completed to Kotree, the working of the Flo·trna could be 
confined above this, and the services of three steamers dispensed ,v i th,  the working 
expenses of which amount to about Rs. 75,000 per annum.  

I have the honour to be, Sir, 
Your most obedient Se1·vant, 

(Signed) R. ETHERSEY, Captain I. N., 

Commanding Indus Flotilla. 

(True copy) 
W. CHA PMAN, Lieu lenant, Engineers, 

On Special Duty, Scinde. 
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APPENDIX B. 

No. 189 OF 1853. 

From the FOREST RANGER i;s SCINDE, 
On Circuit, 

To L1EUTENAIIT CHAPMAN, 
Engineer Department, 

On Special Duty, Scinde. 

Srn, 
Dated 16th May 1853. 

In reply to your letter No. 31, of the 9th instant, I have the honour to inform you, 
that I have not sufficient knowledge of babuol timber to enable me to give satisfactory 
replies to your questions, with the exception of the last, regarding the cost at which 
timber for sleepers can be supplied. 

2. In reply to quesliou No. I, 1 beg to state, that I applied for, and have received 
the Commissioner's sanction to exporting babnol timber from Scinde as a trial, a proof 
that I consider it worthy of exportation ; but the only way in which I would expect 
the value of the Scimle Forests to be increased, by the means of transport afforded by a 
railway, would be by the consumption of timber in Kurrachee. 

3. During my stay in Kurrachee last rains, the EJ<ecuti•e Engineer showed me a 
block of baboul which had lain in the timber-yard for some years, a111l he slated, that 
if he could obtain such timber in Kurrachee, he would prefer it, for m any purposes, to 
the best teak-wood. 

4. The white-ants had attempted to eat the log of babool, and had made an im� 
pression on the white part or sap-wood, but bad not been able even to mark the red 
wood, and no means had been adopted to p1·eserve it against their attacks. 

5. Although I cannot give any information as to the difference between it  and the 
Deckan babool, I have no hesitation in stating, that the red part, or heart of the 
Scinde babool, is not liable to destruction by white-ants, when &easooed. 

6. Before it is seasoned, babool is decidedly liable to destruction by white-ants, 
especially the white part, but the red heart generally resists their attacks well, even 
when exposed in the green state. 

7. The red babool of Scinde, from the density of its fibre, and its lasting properties, 
is particularly suited, in my opinion, for railway sleepers. 

8. After i t  is well seasoned, say for nearly two years, nothing is required to preserve 
the red babool from dry-rot, or the attacks of white-ants. 

9. If used before it is perfectly seasoned, I would recommend tlie simple and cheap 
process of gi,·ing a coating or tar to the babool, to protect it against the influence or 
water, and that only the 1·ed wood should be used. 

1 0. If your Department will be at the expense of felling and removing the timber, 
and will lay no claim to the cuttings or chips therefrom, removed in the dressing, but 
will allow them to be disposed of by the Forest Department, you may chooae timber 
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from the forests, taking only the red wood for sleepers, by paying at the rate of Rs. 1 
for each sleeper 8 foet in length x 10" x 6' ; or, if you will cause the timber to 
be dressed by the saw, ipstead or the hatchet, and allow the Forest Department. to 
have the disposal of the planks, you may have the sleepers at Rs. 15 per score. 

1 1 . According to the above terms, no discount or deduction will be allowed- on 
your bills. 

1 2. You will be better able than I to form an estimate or the expense of cutting 
and conveying the sleepers from fhe forests. 

13. The larger and older the trees from which the timber be taken, the better 
properties will it possess, and the less wastage or sap-wood will there be. · 

14. I would recommend trees not less than 4 feet. in girth, from which 2 sleepers 
could be sawn. 

15. Timbers may be sawn at the rate of Rs. 2 per hundred square feet, and pieces 
8' x 12" x 1 0" might be removed to the line of railway, leaving the cuttings in the 
forest. 

16.  I append a list of the forests from which timber may be had for your purpose, 
with their si tuation, &c. 

17. Garkah forest, the lowest down, near Peer Puttah, is not easily accessi ble by 
land, except from Tatta, from which it is distant 9 or 10 miles ; but it is on the bank 
of the Bigar, by which, in the monsoon, timber can be conveyed in boats to Whagoodhur 
Bun<ler, 14 miles from Kurrachee, and about 3 miles from Jemedar-ke-Landi. 

18.  The next forest, proceeding upwards, is Shah Loonkah Beylah, near which the 
road passes, 4 miles above Tatta. 

19. Adjoiniug Shah Loonkah is Lullung forest, which joins with Heliyah forest, of 
which the lower part only contains bahool timber. 

20. TJ1e upper part of Heliyah forest consists principally of jungle wood. 
2 1 .  Above Heliyah there is a distauce of 8 miles without timber, to Toondah forest, 

close to wh ich the road runs for about half a mile. 
22. In Toondah forest are good old babool trees, suitable for cutting into sleepers. 
23. From Toondah, there is a good hard road for about 6 miles, to Veeran forest, 

which is about 2 miles below Jerrnck. 
24. In Veeran Bey !ah are old red babool trees. 
25 . .  The lower part of Karikah forest is about 1 4  miles above Jerruck, on the river 

hank, and is a n arrow strip of fine oh! bubool trees, extending towards Kotree, for 
about 5 miles. Its upper end is 3 miles below Kotree. 

26. The best timber is to be had from trees measuring from 4 to 4¼ feet in gii·th. 
27. Many of the trees above 5 feet in circu mference are unsound ; and, generally 

speaking, the Scinde babool does not grow healthily much above 5 feet in circumfer­
ence ; though some healthy trees may be found measuring as much as 12 or 13  feet in 
girth. 

I have the honour to be, Sir, 
Your most obedient Servant, 

(Signed) R. W. BAYNE, Assistant Surgeon, 
Forest Ranger in Scinde. 

Bunnliur, Ranger's Office, 16th Jl,[ay 1853. 

(True copy) 
W. CHAPMA N, Lieutenant, Engineers, 

On Special Duty, Scinde. 
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List of Babool Forests on th.e Right Bank of the ln.dll$, below Kotree. 

Names, Remarks. 

Karikah . . . . . .  Commences 3 miles below Kotree, and extends along the r1 ver 
bank for 5 miles. 

Veeran . . . . . .  On the river bank, 2 miles below Jerruck. 
Toondah . . . . . •  6 miles below Veeran. 
Heliyah . . . . . .  8 miles below Toondah. 
Lullung . . . . . . Joins with Heliyah forest, and extends about 2 miles. 
Shah Loonkah . .  Extends for about 3 miles above Chuttnn•ka-Gaiun, 4 miles above 

Tatta. 
Garkah . . . . . . Is 9 or 10  miles below Tatta, on the Bigar, and is not near the 

Kurrachee road. 

(Signed) R. W. B AYNE, Assistant Surgeon,  

Forest Ranger in Scinde. 
Bunnhu.r, Ranger's Office, 16th May 1853. 

(True copy) 
W. CHAPMAN, Lieutenant, Engineers, 

On Special Duty, Scinde. 

X4 2 1 • 2 3 3 ,  lYl6t5 
l\- &G t, 



Tatta . .  
Jerruck . .  
Kotree . .  
Hyderabad 
Muttara • •  
Gotannah .•.• 
Mazendah .  
Sehwan . . 
Larkliana . .  
Sukkur . . 
Shikarpore 

APPEN DIX C. 

Statement of Imports and Ezport,, also the Tonnage employed in conveying Me,·chandize, and the Amount of Freight paid thereon, 
from May 1850 to Ap1•il 185 I .  

On Import, No. of Ton, 
employed in conveying 

Merchandize, and the Amount 
lmporta from Es.porta to of Freight paid thereon. 

Number Amoll.llt of Freight. of Ton■, 

Rs. .A. l', Ra., A, p. Ra. .A. P. . .  • • . . . .  . . 7,500 0 0 8,585 0 0 280 227 8 0 
. . . . . . . .  . . 7,125 12 0 551 8 0 333 23 1 4 0 . . . .  . . . . . .  1 ,965 0 0 22, 159 10 6 1 12 10 1  8 0 
. . . .  . .  . . . .  2,69,740 4 0 1 ,39, 188 10 0 7,366 6,859 6 0 . .  • •  . . . .  . . 3 1 ,952 8 0 3,954 2 0 1 ,145 823 8 0 . .  • •  • • . .  . .  1 ,87,942 1 0  0 67,21 1 8 0 6,870 6,44R 1 4  0 

. . . . . .  . . . .  29,635 12 0 1,664 12  0 1 , 14 1 895 12  0 . .  . .  . .  . . . .  1 1 , 135 13 0 883 ) 2  0 486 726 7 0 

. . . .  . .  . . . . 32,381 12 0 1 12  0 0 J , 18 1  2,338 0 0 . .  . . . .  • •  . . 2,32,075 4 0 2,35,863 14 0 3,3 14 5,929 0 0 . .  . . . .  . . . .  6, 169 4 0 . . . . . ., 126 186 0 0 

8, 16,623 15 0 4,80,174 12 6 22,354 24,767 3 0 

On Export, No. of Tona 
em[:1oyed in conveying 

Mere andize, and the Amount 
of Freight paid thereon. 

Number Amount of Freight. of Tons. -
Ra. A, P. , 

368 185 0 0 

98 29 12 0 
84 63 8 0 

3,624 1 ,8 10  12 0 
630 1 95 6 0 
362 1,723 4 0 

568 339 0 0 
1 04 56 12  0 
16 24 8 0 

4,554 7,844 4 0 

. . .. ..  . . . . .. ,. 
1 0,480 1 2,272 4 0 

Number of Daya 
occupied in Upward Trip. 

Fair Season. 

2 days. 
3 ., 
4 ,, 
4 " 
5 " 
6 ,, 
7 ,, 
8 ,, 

1 4 ,, 
15  ,, 
1 6  ,, 
84 daye. 

Cold Season. 

• 
5 days. 
7 " 

10 " 
IO  ,, 
1 1  11 

13 " 
14 ,, 
16  " 
40 ,, 
45 ,, 
48 ,, 

2 1 9  days, 

Number of Day, 
occupied in Downward Trip, 

Fair Seuoo. 

1 ¼ days. 
2! " 
3 ,, 
3 " 
5 ,, 
6 " 
7 ,, 
9 " 

1 1  ,, 
12  ,, 
1 5  ,, 
73.i days. 

Cold Seo.aoo. 

4 days. 
6 " 
9 ,, 
9 " 

1 0  ,, 
1 1  " 
1 3  " 
14 ,, 
38 " 
40 IJ 

45 11 --
1 99 days. 

K!l.etlie Custom House, 3t·d June 1853. (True copy) (Signed) M .  M. D'ABREO, 
Clerk in Charge. W. CHAPMAN, Lieutenant, Engineers, 

On Special Duty, Scinde. 

,..., 

� ..... 
.__. 



Stalcment of Import, a11d .E.rport,, also tl,e Tonnage employed fo conveying ·Merchandizc, and t!te A.mount of F·reiyltt paid thereon, 
from May 1 8/H to .Ap1·it 1 852.  

---
1'n tta • •  
Jenuck • •  
Kotl'Ce • • 
llydernbud 
Mutto.ra , .  
Gotnnnnb , .  
:Ml\zen<lob 
Sehwan • •  
Lankhuna • •  
Sukkur ' . 
Shikarpore 

- ·  �-·-- -- - -�-----------

• • • • • • • • 
• • ' .  • • • •  
• •  • • • • • •  
• •  . ' • • . . 
I I • • . . . .  
0 I • • • • . .  
I 0 • •  • •  • • . . . .  . . . . . . . .  . . . . 
• •  I I • •  • • 
• • . . . . . . 

. . . .  

. . . .  

. . . . . . . ' . . . , . . 

-- . -- -- �-· ---

Import, frmn E11,port1 to 

Jt11 .  A. ,  P, n,. j. ,  P.  

3,362 6 ·o 7,6 1 3  4 0 
2, 1 66 8 0 1 87 1 3  0 

2,'250 8 0 ] 5 ,070 0 0 

90,30 1 0 0 :l,09,267 6 6 
24,23 l B 0 3,8 15  0 0 

1 ,76,866 8 0 37,7i5 8 0 
10,7 1 5  8 0 1 .567 0 0 

16,796 0 0 7,847 0 0 

4,064 0 0 1 .457 0 0 
6"10,268 8 0 4,07,87 1 1 3  8 

� .2 1 1 0 0 . . " . . .  -
8,74,9 1 3  5 0 G,92,47 1 12  2 

Kl,ettie Custom }louse, 3rd June 1 853. 

-
On Import, No, of Ton• 

emplovud in eonVtying 
Mcrchunil i ,a,, and the Amount 

of l•'.reight paid thereon. 

Number Amount of Freight. of 'fo111. -
n,. &, P, 

1 1 7 67 1 3  0 
68 39 0 0 

1 1 2  1 01 8 0 
3,386 2,690 1 0  0 

879 480 12  0 

6,664 6,404 1 3  0 
452 :395 4 0 
736 1 ,237 8 0 

73 242 8 0 
6.398 1 2,484 0 0 

24 66 6 0 

1 R,908 23,200 2 0 

(True copy) 

. 

On Ellport, No, of 'l'on1 
cmployml in convc_v ing  

Merl'hnndiz.e, and the  A inount 
of 1"rcight pnid tbcrcon, 

... ---� � .,.- -- ......_.-�--
Numhcr 

of '1'001, 

254 
66 

24 
3,074 

694 

3, 1 32 

608 
362 

34 

3,300 
" ii • •  --

1 1  !498 

Amount of Freight. 

n,. 6, }', 

130 4 0 
36 1 2  0 

26 0 0 
Z,13 1 I 2 0 

1 96 12 0 
1 ,6 1 8  1 2  0 

37 1 0 0 
270 s 0 

38 8 0 
5,768 1 1  0 

• • • II ■ • -----
1 0,586 1 5  0 

(S igned) J .  MACLEOD t 

Deputy Collector. 

-� • • - � ---- ----�- ~ -

Number of  Dnv11 Numl1er o( D11v11 
Ot'i'llpiud in U pwnr;I Trip. occupied in Dow111vnrd Trip. 

·---- ______ .... 

Pair 8l'n11on. Cold Scnt1on. 1''air Scuon. Cold Sc111on. -
2 clays. 5 days. 1 ! days. 4 days. 
:l ,, 7 II 2! " 6 ,, 
4 ,. 1 0  JI 3 " 0 ,, 
4 II 1 0  ,, 3 ,, 9 JI 

6 " 1 1  ,, 5 ,. 1 0  ,, 
6 " 13  ,, (j ,, 1 1  ,, 
7 1' 1 4  " 7 n 1 3  ,, 
8 ,, 1 6  " 0 JI 1 4  " 

1 4  " 40 " 1 1  II 28 u 
1 5  u 45 I I  1 2  JI 40 " 
16  JI 48 " 15  ,, 45 n - ---
84 day!!. 2 1 9  days. 732 dnys. : 99 dey11. 

(S igneu ) M. M. D'A B REO, 
Clerk in Chnrge. 

,..., 

0) '° 
....., 
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No. 122 op 1853 . 

• 
To JOHN MACLEOD, EsQ., 

Srn, 

Collector of Customs, 
Kurrachee. 

In acknowledging the receipt of y9ur endorsement No. 232, dated 24th ultimo, giving 
cover to copy of a letter from Lieutenant Chapman, of the Engineers, on special duty in 
Scinde, I do myself the honour to furnish such data as is available in .the Departi,neq_t relating 
to the ri.ver traffic. '.['his has .been embodied in the annexed statements, drawn up for the 
two past official years, 1851 -52 and 1852-53, and fur1.1ishes the information requi\:ed by 
Lieutenant Chapman in the 2nd clause of the 3rd paragraph of his co_�munic1',tio,n to your 
address, 

2. The average of the amount of freight from stations of export and .import has been 
given, in consequence of the practice existing of merchants freighting boats by the trip, 
and not 1by the· mile : the rate' of the freight varies according to the rise and fall of trade, 
and the f11ir ;md wet seasons of the year tend to make a great difference in this respect. 

Khettie Custom House, 3rd June 1853. 

(True copy) 

I !Jave, &c. 
(Signed) M. M. D' ABREO, 

Clerk _in iCharge. 

W. CHAf'MAN, Lieutenant, Engineers, 
On Special Duty, Scinde. 
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APPENDIX D.  
SAatement snowing ihe Return of tke Number of Pa1Se11gers and Tonnage ef Goods conveyed hy the Steamer, of the lndu, Flotilla, 

up and down River, from lst May 185 1 to 30th April 1853 . 

From what to what Station. 

From Kurrachee to Mool tan, from 1st May 1 85 1  to 30th 
Apri l 1 862 . . • • • . 

Ditto ditto ditto, from 1st M ay 1852 to . 30th 
April 1 853 • • • • . .  • • • • , . 

From Mool tao to Ku1-rachee, from 1 st l\fay 185 1 to 30th 
Ap1·il 1 852 . . . .  . .  

Ditto d i t.to ditto, from 1 st May 1 852 to 30th 
A1tl 1 853 . . • • • • • . . . • •  • . 

From urrachee to Sukkur, from ht May 1 85 1  to 30th 
April 1 852 . .  • • . .  

Ditto d itto ditto, from 1 st M ay 1852 to 30th 
April 1 853 . .  . .  . .  • • • • . • . .  

From Suk.kur to Kurrnchee, from 1 st May 1 851  to 30th 
Apri l 1 852 . .  . .  • .  

Ditto ditto ditto, from 1st M ay 1 862 to 30th 
April 1853 . . . .  . .  • • • • . .  • •  

From Kul'l'uchee to Kotree, fl'Om ht May 185 1  to 30th 
Apl'il 1 852 , .  . .  · . . 

Ditto ditto d itto, fl'Om 1 st May 1 852 to 30th 
April 1 853 .  • 

• • • , • • • • • • • • • 
From Koti·ee to Kurra.chee, from 1st May 185 1 to 30th 

April 1852 . .  . .  . .  
Ditto ditto ditto, from 1st May 1 852 to 30th 

April 1 853 . . • •  • • • • . .  . .  • • 

Total . .  . .  . . 

Tonnage of Goods by 
Weight, {t Maund ol 

8 Iba. 

2,27 1 68 

41855 25 

673 7 

2,096 67 

3,0 1 3  70 

2,725 37 

2,425 7 

4,0 1 8  40 

763 28 

584 22 

122 45 

72 6 

23,6'22 1 2  

Tonnage of Goods by 
Mea.mrement of Cubit' 

Feet. 

1,409 1 1  

2,438 0 

812 3 

26 2 

300 I 

707 2 

587 4 

. . . . . . 
696 8 

647 2 

180 2 

886 0 -

Number of Private Pa11enger■: 

! j ] .; 
f .9 d 

j f �  
PQ �  "Cl .., 0 0 0 0 :-;:: A  

1 !:: O  -= = tl ,,:i A -= .. .., o .e O o  - C',l t") ,qo - - -----,_ 

4 7 4 27 . .  . . 
8 4 20 40 . . 2 

7 9 3 13 6 . . 
29 20 1 9  33 14 1 

3 1 ,., 1 . . .., . . 
5 4 7 23 4 . . 
3 . . I 6 • •  . . 
6 6 12  33 2 1 

1 . . . . 6 • .  1 

IO 4 20 3 1  2 6 

6 1 6  2 53 3 2 

1 1  1 5  24 88 6 13  --- - - -
90 87 1 1 3 356 36 26 

CarriageB, &c. 

� .; 
� ., Specie or Bullion. 

-r 
'&i i � l 0 

C, � 0 -- ...__ 
Ra. 

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

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

. . . . . . . . . " . .  

. . . . . . • • • . . 

. . . . l . .. . . . . 
1 1 1 . . . .  . . 

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

. . . . 1 . . . ..  . . 

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

. . I 3 . . . .  . . 

. . . .  . . 2,260 . . 

. .  . . . . 3,880 1 - ---- ----
1 2 6 6,130 1 

� � 
I-----

. . 

. . 
1 

3 

. . 
I 

I 

I 

. . 

. . 
1 

,{ 

1 2  

(True copy) 
W. CHAPMAN, Lieutenant, Engineers, 

On Special Duty, Scinde. 

(Signed) R. ETHERSEY, Captain, I. N., 
Commanding Indus Flotilla. 

...... 
"'-1 
0 

.,_, 



APPENDIX E. 

Statement ,!,,owing t!,e Number of Government Troops, Stores, and Passengers, conveyed by the different Steamer, and Flats of the Indu, Flotilla. 
between Kur1·achee and Mooltan, and vice versa, between the 1st Februm·y 1848 and 30th April 1 853. 

Government Stores : 
No. of Troops. Quantity or No. of 

Packages. 

28 ,022 1 33,3 1 9  

Kotrec, 23rd June 1 853, 

Government Stores : Tonnage. 

Tona. cwt. qrs. lbs. 

1 0,935 1 3  3 2 lj  

(True copy) 

No. of 
Government 
Passengers. 

20,83 1 

Remarks. • 

The Stores com prise Mi litary, Ordnance, Com missariat, and Flot i lla 
Stores, wh ich are usually numt-rous and bu l ky ;  grain for the Com mis-
sariat Departm en ts in the  province ; boxes of treasure ; i ron stores for the 
Punjau b, which have been excessively heavy, and wil l  in a l l  probabi l ity 
increase yearly ; Regimenta l k i t  and baggage of Troops ; and ale and 
porter for the Punjaub, which will also increase in quanti ty . 

W. CHA PMAN, Lieutenant. Engineers, 

(Signed} R. ETHERSEY, Captain I. N., 
Commanding Indus Floti lla. 

On Special Duty, Scinde. 

,..., 

""""' 



APPENDIX F . 

.Abstract of the Police Returns, allowing the Total of the different Stations on the Higk Road between Kurrachee and Kotree. 
� 

Police Station,, Cam. Cameli, Hol'le8. Donkey1a.nd Horned Cattle. Sheep and Portera with European Foot Native Foot Palkeea and 

J. emedar-ke-Landi . .  . .  . .  
Gharra • •  . . . . . . . . 
'fatta • .  • •  . .  . . . .  
Jerruck . .  . .  . . . .  
Mean of Jemedar•ke-Landi _and Jer-

ruck . •  . . . .  . . . .  
Deduct one-third . .  . . . . 

201 
146 
132 
66 

133 

44 

89 

7,697 . . . .  . . . . 
. 4,391 

6,044 

2,014 

4,030 
. . 

7, 1 62 
II ■ ,a ■ 

. . . ., 
2,339 

4,760 

1 ,583 

3, 1 67 

89 carts, at 12  maunds each , • 
4,030 camels, at 7 ,, ,; • •  
3, 167 horses, at 2 ,, ,, • •  

Mules. 

6,940 . . . . 
... . . . 

3,843 

5,391  

1 ,797 

3,594 

ABSTR.!OT, 

3,594 donkeys, at l l ,, ,, , • 
4,002 porters, with loads, at i maund each 

Goats. Loads. P1111senger1, Passengers. 

7,4 1 6  1 ,684 7,287 392 46,958 . . . .  . . . .  . . . .  I 'II ■ * • • •  - 1111 . . .  ,. I 41 • • "I • • •  . . . . • I • ■ 

4,460 5,561 718 8 1  21 ,094 

' 

5,938 3,622 4,002 236 34,026 

• • •  It Passengers. ¼ above for . . .. . . .. . .  Passengers. 

. .  ,. . .. . . .  4.002 236 1 1 ,342 

1 ,068 maunds 
28,2 1 0  ,, 

6,334 ,, 
5,39 1 " � or 1 ,67 1 tons. 
3,00 1 J1 

44,004 maundsJ 

(True abstract) 
W. CHAPMAN, Lieu tenan t, 

Engineers. 

Litter&, 

93 
.. . .. . 
I ■ I I 

7 

50 

. . . . 

. . . . 

European Car-
nagc.. 

56 
I .- .. ..  . . . .  
1 3  

34 

. . . .  
.. .. . .  

r-, 

....., to 

,._,, 



Ret"rn of the Traffic at the, undermentioned Place,,from June J 852 to May 1853, inclusive, compiled fruu, tlie .1.VontMy Retu·Nisjumisl,ed hg tl,e 
Police A ulhoritiea. 

1852. 
June • •  
July . .  
August • •  

• •  

l J 
1 
• oi ti--! ..1o1 =  Is�  
A 

JBM.BD.&R-KB- LAND�. 

• 
0 
� 
; 

0 � � ·� "' 
1 3 � 

i .  
C C 
.., OI .. ..  ; i:,..  114 2 .... = 
c �  

� 

! 
&l 4l 
i ·!i 114 fl � z  

j � 
� I ID 

] �-�, �-·.i 5 J:: 
j:l,, � 

i 
J J 

1 
f� c :a  
A 

GHARRA., 

j "" :� . ! . '  ! 
"' i;  = . 
� ; 41 � i Q, ; ·! -� � i:i. z 
i� a 

� 1 § 
"' . � !! "' :: a. I· ·­
g . .:: � 

--•-1----· •-•-1-1- [--·1-----J--l--l-1----1----1---- t-l-J----l --1- 1--,---

.i.! 'i 
1 0  
&

o-l 
'"" i:.. � � 

) 9  
J :l; 

722 
950, . 500 

46
3
1 

395
1 

430 

4061 , 
344 

68 64 1 5 
42 1 ,42 1 61 : 
63 853 . 5 i 

2l 2 
fl, •  .. .  

: 1  • •  
3;624 ] I • • 

2,763 , . 

September • •  
October • •  
Nov('m bPr • •  
Decem ber • •  

6821 : 
• •  1 • •  

I 
8 1 2  

3 16  
398 
331,J • .  
659 
685' 
88:i 
927 

639 

6
9
5

1 .. 
47H 

263 i 
6.1 4 ' 
720 
S I Q  
879 

143 4 1 3  10  
1 1 2  · 3 1 5  29 
80 . 682 : 28 
75 i 698 ; 33 

1 ,307 
1 ,329 
1 ,343 
1 ,339 
2,72-J 
6,985 
7,879 

3 • •  
6 � 
6 • •  

• • I 1,696 
848 
389 
236' 

. · 1 1 ,709 
3 I, 1 92 

962 
69 1 
56 1 
5 1 ! 

1 ,47( 
666 
82 1 

1 ,42 1 
1,240 

978 
934 

3�1 72 

910 
1 ,920 
2,774 
1 ,09 1 

622 
240 

1,777 

2,409 243 1 6  
1 ,640 ° 1 ,779 1 1  
2,468 1 ,5 13 • •  
1 ,834 1 ,370 l 
6,197 3,220 J 2 
3,093 1 ,7 1 8 3 

2,462 · 1  . .  
2,282 • • , • r-t 3,� 1 9  8 1 

1853. 

1 3  792 
I:.! 1,2351 : 635 : 1 8  l l  7 1 ,892 

1 ,793 
1,08 1 62 2, 182 25 

2,996 1 1  . .  
3,760 10  6 ""'1 � 

January • • 
Februu 1·y • •  
M uch • .  

• .  20 458 1 . 1 1 2 847 927 1 09 735 1s 7,976 25 7 2,648 1 ,11s 1,s2 1 a,1 40 2,01a a,10 1  sa 4,196 • l 6 2 i....J 
• • 42 1 19 1 ,0 1 9  994 1 , 1 24 48 7 12 . 3.8 2,562 . I 1 .53 1 775 1,434 1 ,350 - l2 1 ,094 19  �.648 • •  6 

April • • 
May • .  

Total • •  

• • 25 457 389 6 1:! 585 1 1 :l  371 87 4,� 1 2  1 1 2  I 3,7 15 2,666 2,337 3,0 1 9 790 2,06 1 32 4,7 1 4  4 6 
• . 27 430 1 57 640 4 1 5 625 289 49 6,678 1 3 3,593 3,039 2,618 4,547 1 ,300 2,689 39 '1,970 3 I 
• • 30 . 640 379 4 12

1 

327 2 1 7  256 27 2,927 2 . 3 4,,34 3,047 3, 1 14 6, 1 2 1  303 3,712 14 6,493 • . 1 

• . ,  20 1 7,697 7, 1 62 6,940 ' 7,4 1 6  1 ,684 7,287 392 - 46,958 93 5 14  23,79!:! 1 6,387 � 26,5 1 1 � 24,682 21044,117 39 21 
----------- 1--1-1--- 1--- 1----i----l---1-l-----1---'1·--t--.!---+---..,:..---,:...---'----;.----'--__;--.:.--�-

Oharra . •  
'J'attu 
Jerruck • •  

Totnl • .  

Grand Total . .  

, • ] 3i ) 3,4:its 6,850 6,052 9,04 1 4, 1 38 6, 142 2 1 8  34,47 34 1 5  
, .

1

1 46 23,798 1 6,387 2 1 ,943 16,5 1 1 2 1 , 1 86 24,682 2 10  · 44, I  I ?l 3� 2_ I 

• • 66 4,39 1 2,339 3,843 4,460 · 5,66 1  7 1 8 8 1  2 1 ,09 7 �31 

. . ,344 4 1 ,627 26,6 71• 3 I ,ij3!1 40,012\ 30,8851 so,542 509 " 99,6J -80 49 

• • : 6451 65,4:?51 a2.1asl 38,7781 47,s2sl 32,5691 a1,s29I ' 90 1  I 1 46,6-HI 1 ,� 1Q3 
-----------l -1-1-1-1 . 1---1---1 J • I 1-- -
Mean of the above foarl 

places • • , • . . 1 361 1 6.3561 8.1 R4I 9.694l 1 l ,R�21 R. 1 421 9,4571 2'25! 36,66 l I 431 25 



TATTA 

.. i ,,; -; � .. � � 

! 
fii :s j ... - ·; .!i .. 0 � - t 1 i Q 1 = = 0 .. ::: 1 .. 0 ..,, .. = 5 :  0 Cl 

.!i .. t' ..,, .. :::I 0 .. 
i ': l:l � -a � .. 

i 
.. e t' =-.. e 1 .. ..  

� !I 0 g �  g z  .. 0 0 0 ..d 0 ::I 0 0 = A ti:: UJ ""' i:.i r:.. p.. � - - -
1852. 

June . .  . . . ' 4 1 ,02"! 503 39 1 465 3 1 6  62 2'2 2,842 2 • •  
July . .  . . . . . . 1,534 863 583 744 63:2 3 9 ;J, I :3:3 . . . . 
August . . . . . . . . 6 1 1 6 1 5 . 449 7 2 1  27�1 12  . .  2,:l l 6  I . . 
�Pptem her • •  . . . . . .  4 1 9  388 2 1 5 :.328 568 24 . . 2,5. ,8 I • • 
Octolwr . •  . . . . . .  1 5  4RY 250 l ,Ofi:i l ,206 6/) 24 2,5 1 6  4 I 
N ove 1 1 1  b1! r • •  . .  . . 2 1 ,058 66i 404 87:i 1 30 56 1 4  1,579  2 • •  
Dec:enibe1· • •  . .  . . 1 2  2, 1 20 6 1 7  476 90 1 7 1  l5t1 20 3,6�6 12  . .  

1853. 

January • .  . . . . J O  1 ,594 56 1 374 1 ,005 1 40 ] fl HI 3,'20 I 7 4 
Feliruary . ,  . . . . .  46 1 ,40 1 553 565 7 1 1'! 3 1 9  4 29 3,642 . .  6 
M er<'h • •  . . . . . 1 5  1 ,341 1  59 1 8 1 7  9-.;4 80 1 ,647 36 3,45 1 3 3 
Apri l . .  . . . . .  I x  l ,':l96 60� 78 ] 660 2.53 l ,7�U 3� 2,984 2 • •  
May ., - 1 , 1 2:l 304 74 1 079 l .'JO I ,3 1 :.! 1 2  l ,72i J . . . .  . ' _.:, . .  - - --- - -- -- - -- - -

Total • •  . .  . . 1 32 1 3,4'. l8 6,850 6,052 9,04 1 4 , 1 3H 5, 1 42 2 1 8  34"175 34 1 5  

' J emedar-ke-Landi Return . .  

2 )  

JBRRUCK, 

.. .. i "3 � :s 'E Q ... 0 .. 
0 ..,, .. ti � 

l 
t' oi::I 

� 
.. e, 1 e a ., .. 0 � 0 0 A 1:1:1 - -- - --

' 

2 47'3 1 9 1 1 87 255 2 1 0  . . 3 1 6  137 2 1 4  179 952 . . 1 9 1  1 23 262 959 690 . . . . 1 66 1 74 678 1 ,037 . . 345 174 236 7 1 7  758 
I 504 1 63 1 92 1 73 720 
7 649 1 67 484 278 26 

7 1 40 359 3 1 9  1 83 666 
33 4 1 2  2 1 8  62 1 280 38 
3 43 1 1 80 6�2 281 205 
3 475 246 476 263 69 

1 0  455 21 5 196 314  300 

66 4,39 1  2,33Y 3,843 4,460 6,56 1 

20 1 7 ,697 7, 1 62 6,940 7,4 1 6  1,684 - -- -- ---
267 1 2,088 9,50 1 1 0,783 1 1 ,876 7,'245 - -- -- ---

j 
-s ·s 

! 

52 
45 
5 1  
24 
43 
68 

1 16 

32 
74 
4i 

10 1 
65 -

7 18 

7,287 -
8,005 --

I! 
rii 
i:I • 

a l  
A,, �  t �  
� -

6 

i : "' - . 
:i r P. ·a ... ..  gz  

l!r,, -
1 ,708 

·t 
c 
! 
� 0 
0 

J i 
� � -

1 . . 
4 J ,273 • •  . . 
4 1 ,824 l . . 
3 1 ,662 1 . . 
4 J ,629 . .  . . 
2 1 40 . .  . . 

2 1  1 ,844 1 

7 2,438 2 • • 
7 1 ,860 . .  

13 2, 1 82 . .  
6 2,586 I . . 
4 2,048 . . . . . -- -

8 1  2 1 ,094 7 I 

392 46,958 93 5 --- -
473 68,052 100 6: -

Mean of Jemedar-ke -Landi and Jerruck • •  1 33 6,044 4,i50 5,39 1 6,938 3,622 4,002 2311 34,026 50 3, 

Kur,•achee, September· 1 853.  

(True Abstract of Monthly Returns in  the Commissioner's Office) 
W. CHA PMAN, Lieu tenant, 

Engint'ers. 

r--, 

"'1 • 
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7 

3 



APPENDIX G. 

· A bstract of Statement given by Camp Merchants in writing of the Overland Trade of their respective Firms. 

Namea of Camp Merchant., 

Treacher and Co • •  . .  
Cursetjee Cowasjee . . 
J �hangeer N aaserwanjee 

Ruttonjee F1·amjee . .  
Jhanjeer Bhomajee . . 
Merwanjee and Co. . . 
Pestonjee Rajkota . . 

. . 

. .  

. .  

. . 

. .  

. .  

. . 
. . 

. . 

. . 

. . 

. . 
• •  
. . 
. . 
. . 

Kurrac!&ee, October 1853. 

. . 

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

Camel,. 

. .  . . . . 14 1-

. .  . . . . 63 

. . . . . . None. 

. .  . .  . . 107 

. . . . . . N�ne. 

. . . .  . . 75 

. .  . . . . 30 

Carta. Coolie,. Load, Camel. Load, Can� 

Iba. lbs. . .. . .  . . . ..  300 . . .. ..  
. . . . . . . .  . . . .  .. . "" .  
. . .. . . . . .  ,II • • •  . . .. .  
. . . .  . . .. .  26 1 . . . .  
. . . .  . . . .  . . .. ..  . . . .  
. . . .  . . . .  150 . . . .. 

25 4 320 960 

Load,. Coolie. Total, Rem.are. 
Iba. Iba . . . . .. 42,300 • 

• 4 • •  60,880 

. . . .  . . . ..  

. . . . 27,927 Several other Merchants and 
Bhoras were applied to for . . . .  . . .. .  similar information, but no 

1 1 ,250 
replies were received. . . . .  

40 33,760 

Total • •  166, 1 17 Or 74.2 tons • 

(Signed} W. CHAPMAN, Lieutenant, 
Engineers. 

,...., 
'1 
Ot 

....... 



Abstract of Roll of Merdandizeforwarded by the different Overland Routes by the Merchants, Residents, and Agent,, in the Town of Kurrachee. 

N111Dber reported. Proportion to be taken 
aa going through. 

Cam.ela. Tattoo■• Camels. Tattoo■• 

Kurrachee Merchantfll . . . .  . . . . . . 7,406 26 7,406 26 

Shikarpore ditto . .  . .  • •  . . . . . . 1,696 . . . . l ,696 . .. . . 
Ditto ditia . .  . .  .. . .. . . . . .·. 696 . . . . . 696 .. .  " . 

Tatla dill9 . .  . . . . . .. . · . . . 1 ,600 430 1 !067 · 430 

�pjahe, Rs. 50,000, at Rs. 125 per camel . .  400 . . . .  400 . . . . 
M. is�ell�neous, R�. 1 ,00,000 . . . .. . . . . 800 • It II • 400 . .. . . 
linports by Land, estimated at Ra. 4,00,000, at 

Rs. 125 per camel . . .  . . . . . .  . ; · 3,200 . . . .  2, 133 . . . .  
Total • •  . . . .  Tons 1 3,698 456 

. · ·---· - --·--- .. .  -� � 

Camp Merchants as above . . . . . . 
Town Merchants . . . . . .  . . . . 

Total . .  . . 

Kut•,·acl,ce, November 1 8 53. 

Camel Load Tattoo Load 
600 lb1. 240 lb1. 

.;, 
:9: ' 
0 

c,i 0 
00 .0 

�oo
"' -

,.r.� => ,.c -
� CN" u o  

cc CN 
CL, co 
· II $ .  - rn 

g =!  (C g  .... c:o 
< )( 

00 
C', 
(0 
M

.., 

Ton,. 
74.2 

3,717.7 

3,792.0 

. .  

411 .. 
• 0) 111> 0  

.i:: ~  
- II 
$ 0  
C'l 'Cl" 
..,. CN  

< x  

Total Toni, 

.i -,j 
i:: C: 
s .9 

r--
Cl) ad 
� 'Cl" 
�" 
<II co 
- o  

Cl) .3 s ... 
«s «s U E-t  

. . 

3,7 1 7.7 

Rem.arkt. 

,Sett 1N ali·ian I Doss and othPn 
taking two-thirds over the whole 
di&tance. 

· · Take half moat prcibibly, for •hort 
di1:1taoces. 

Suppose two.th ird• to pass over 
the whole distance. 

W. CHAPMAN, Lieutenant, Engineers, 
On Special Duty, Scinde. 

l""""'I 

� 
(J) 

'--' 
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Roll of tne Mercl,,ants residing in Kurracnee, sAowing the Amount of Merchandize fransporled by them during the Year 1852 from Kurrachee up Country, 
Weight and Approzimate _Value of each Load, and the Number of Camels and Tattoos med for the carriage thereof. 

NAMBII o• H.BRCHANTII, 

No. 
Name or Owner. 

- . . . . .  -
Maac11.&.NTS 011 KuaBACHBB. 

l Sett Kbemchund . . . . . . . . .. . . . . .  
2 Sett Ayudass • • • • • • • • • • • • • • • •  
3 N umga Bbattia • • • • • • , • • • • • • .  
4 Sawutt wullud Golla • . • . • • • • . • 
f, Gool Patolee • • • • • • • • • • • • • • • •  
6 Seekeeamull • • • • . • • • • . . • . • • •  , Gungoomull wullud Hoonda • • • •  
8 Muggunmull wullud Cbutta • • • •  
9 N uwoomull '!: . . .. . . . . . . . . . . . .. . .  

10 Anoomull wullud Enda11s J • • • • • 

1 1  N arroamull wulh1d Butch a • . • .  
12  Tarramull wiillud Tawoomull . • . . 
13 Oomurnamull wullud Assanund • .  
14  Ayudase . . .. . . .. . ,. . .. . . . . . . . . . ..  
15 Husraz wullud Gain • • • • • • • •  � .  
16 Bhooromull wtillud Daivun • • • • 
17  Kawulmull wuJlud Rajoonund � • 
18 �ungut WUrrie . . . . . . . . . .. . . . .  
1 9  Tellchu11d wullua Chundun • • • •  
iO Suntoo wullud Chellah • • • • • � • •  
21  Gungoo wullud Toolsia • • • • • • • •  
22 Vapareemull . . . . . .. . . . . . . . . . .  
23 Al la Bux . . . . . . . . . . ... .. . . . . . . . .  
24 Tarachund Mookhie • . . . • • • • . . 
25 Dhoola wullud Gunoo • • • • . . . . 
26 Wunundmull . • • • • . .. . . .. . . . . . . . .  
27 Halfiz Wurrianee . . .  • • • • • • • • • •  
28 Goolam wullud KadinJinah • • • •  

lle1ident or 

Kurrachee • •  • • • •  
Majundeh • • • • • •  
Gumbat • • • • • • • •  

Ditto • • • • • • • .  
Allyar-ke-Taoda . .  
Gumbat . • • • . • • .  
Gorrabarry • • • • • • 

Ditto • • • • • •  
Kurrachee • • • • • •  
Majundeh • • . • . .  
Barry . . . . . . . .. . .  
Sehwan • • . . . . . . 
AUyar-ke-Tand a  • • 
Majundeh . . . • . .  
Ragoo Ghotna • •  
Sehwan • •  ; • • • • •  
Allya.1·-ke-Tanda . .  

Ditto • •  
Gumbat . .  � . • • • •  

Ditto . .  .. . . . . . . . 
Allyar-ke-Tands: . .  
H yderabad • • • • • 
ll'atta • • • •  " • • • • • 
Hyderabad . • . . . .  

Ditto . . . . . .  
Ditto . . . . .. .  

Tatta • • •  iii . . ... . . .  

Ditto . . . . .. . . . . .  

Name of Agent or Canier. 

• 19 • • • • • •  

Khanchund . . . . . . .. . .. . . . .. . . . 
Ke.wul wullud Hassah • • . • . 
Mungut wullud Oomema • • • . 
Godoo Bhattia • • • • • • • • • • . . • • 
Gooloomull wullud Butchamull 
Ramjeemull . • • • • • • • • • • • • • • .  
Achoom ull wullud Amund • .  
Mahboob wullud Khemchund . .  . . . . " . . . 
Gungoomull . . . . . .. .. . . . .. . . .  . . . . .. "' . .  . . . . . . . . 
Oinomull wullud Tillokchund . . . . . . . . . . . . . . . ... .. 
Hurput wullud A llurnchu nd • .  
Sukoomull wullud Lallchund • .  . .. . . .. . . . 

• • • ■ ■ I • •  

Dtll'yanah wullud S.ookhoo • .  
Bhumba wullud Tacoordass • , 
Bhe�wa ,vullud Suchanund . .  
Amvut w ullud Suchanund • • • .  . � . . . . . .  
Bhomull wullud Susanah • • • .  
Rosbun wullud Niboodha • • •  , . .. . . . . . . 

No. 

1 00 
350 
400 
380 
1 60 
626 
128 
57 1 
80 

141  
272 
208 
64 

225 
64 

245 
60 

1 28 
1 60 
3:22 
1 72 
60 1 
ti') . _,) 

400 
250 
200 
250 
225 

� . 

CA!dBL8, 

Value of Load. No. 

1ts, A.. P, 

1 2,500 0 0 25 
23,750 0 0 . . 
60,000 0 0 . . 
47,500 0 0 . . 
1 9,000 0 0 . . 
78, 126 0 0 . . 
1 6, 1 00 0 0 . . 
9 1 ,375 0 0 . . 
10,000 0 0 . . 
l 6,625 0 0 . . 
34,000 0 0 . . 
26,000 0 0 . . 

8,000 0 0 . . 
28, 1 25 0 0 . . 

8,000 0 0 • •  
30,625 0 0 . .  

7,500 0 0 . . 
1 6, 1 00 0 0 . . 
1 9,000 0 0 . .  
40,250 0 0 . . 
2 1,600 0 0 . . 
75, 1 25 0 0 . .  
78, 1 25 0 0 . . 
50,000 0 0 . .  
3 1 ,250 0 0 . . 
25,000 a 0 . . 
31 ,250 0 0 . . 
28, 125 0 0 . . 

9,22,950 0 0 

TATTOOS, 

Total 
Value of Loa.di. Remarkl 

'Value or Load. 

Rs, A.. p. Rs. .A. P, 

6,000 0 0 1 7,500 0 0 . . . . . . 23,750 0 0 . . .. . . .  60,000 0 0 
Ill • •  e • • 47,500 0 0 . . ... . . .  19,�00 0 0 . . . . . .  78, 1 25 0 0 .. . . . . .  1 6, 1 00 0 0 . . . . . .  9 1 ,375 0 0 . . . . . .  10,000 0 0 . . . . . ..  1 6,625 0 0 . . .. . . .  34,000 0 0 . . . . . .  26,000 0 -0 . . . . . . 8,000 0 0 . . . . . . 28. 1 26 0 . . . . . . 8,000 0 0 
,. . .. .. . .  30,625 0 0 . . .. . . .  7,500 0 0 
• • II • 111 • 16, I OO 0 0 
. .. . . . -I' 1 9,000 0 0 . . .. . . . 40,250 0 0 
' . . . . .  2 1 ,600 0 0 
.. . . . . ..  75, 1 25 0 0 . . . . .. .  78, 1 25 0 0 . . . . .. � 60,000 0 0 . . . .. . . 3 1 ,250 0 0 
• •  ■ • • •  25,000 0 0 . .. . .. . . 3 1 ,250 0 0 . . . .. . .. 28, 1 25 0 0 

Total camels 
6,000 0 0 9,27,950 0 0 '1,406 ; tattoos 

25. 

� 

...:r 
� 
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--
NAMES OF 'MERCHANTS, 

No. 

Name of Owner. 

M BRCHA.NTI OF SHIJU.RPORB. 

] Mungoomull .. . .. . . . . . . . . . . .. . .  
2 Lallclrnnd wulhid 'Boollamull • . 
3 Madowdass • • • • • • • 4 • • • •  ,. . . . .. .  

4 Choowur wullud Nanoo· • . • . . • • • 
0 Ran1dass • • • • • • 41 . . .. .  "' . . .. . . . . .  

6 Heeranund wullud Meghraz . • . . 
7 Boollamoll wollud MohunmuU · . .  
8 Nai-raindass wullud GoollamuU· . .  
9 RabakiHon wullud .N undram . .  

M an.c1U.NTS OP TATTA• 

1 Assoomull .. . . . . . . . . . . . . . . . . . 
2 A11soomull <1hunsawun • • • • • • � .  
3 Alla Bux ·Sa.kranee . . . . . . . " . . 
4 Darnoother . .. .. . . .  , : • • • •  41 . ..  41 • • 

5 Assumull wul lud Kissamul II • • "  

6 W ussund wullud K arra • • • . . . . . 
7 Edtm wullud Kissatnull . . . . . . 
8 Ruttonmull wullud Kissamull . .  
9 Jettamull wul lu� Heina . . . • • • • .  

J O  Gundoo wullud Lukku . • . . • . . .  
1 1  Hafiz Wun1auee . . .  , • • • • . . • • . .  

I Resident of 

Shikal'pore • • • • • .  
Ditto . . . . . .  
D itto • • • • • a 

Ditto . . . . . . 
Ditto . . . . .  ,. 
Ditto . . .. . . . 
Ditto . . . . . ..  
Ditto ' . . . .. . ...  
Ditto . . .. . . .  

'fatta . . . . . . . . . .  
Ditto . .  � . . . . .. . .  
Ditto . .. . . .. . .. . . .  
Ditto . ... . . . .. . . . . 
Ditto .. . . .  It • • • •  " 

Ditto . . . . . . .  ,. . ..  
Ditto .. . .  , ... . . . . .  
Ditto ,■ _, . • . a  II • • Ill, 

Ditto It • Iii • • • II • • • 

Ditto • ■ 'Ill .  ■ •  II • ■ I 

Ditto . . . . . . . . .. ..  

Name of Agent or Carrier. 

Rungoomull wullud Khooshial , 
.. " . . . . . .  

Plll'ushram wullnd Chumondass - .. . . . . . .  ' 
Bee1·ban .. . . . . . .. ,. • • • • • • • • • • . . .  - . . . .  . . .  " . . . . 
J umnadass . . . .. ... .. . . .. . . . .. . . .. 
Meghraz wullud Suchanund • • 

Takoordass wullud Runchore . . . 
Loodhunmull Bhattia I I .. ■ it ■ 

Gungoomull wullud Mungoo-
ruul l  . . . . .. . . . . . . . .. . . . . . . ..  

Gowmull wullud Samee • • • •  , • . . . . . . .. ..  . . . .. . . . .  . . . . . . . .  . . . .. . .  " . 
• • • •  111 • "' .  

"I •  • • • • ■ II 

Roshun wullud N ibooda • • • • • •  

Grand Total • •  

No. 

150 
1 50 
1 00 
1 50 
1 50 
250 
150 
3:25 
27 1 

25 
2.5 

1 00 
100 
250 
250 
250 
250 
150 
1 00 
I OU 

. . . . 

--------�---�--�-- .-�- ·  
CAM E LS. TATTOOS. 

Valua of Load. No. Value of Load. 
Totai 

Value of Loads. 

· · ---- - - - -

Rcm.1Ltktl. 

Rs. A. P. Rs. A, P. Rs. A, P, 

45,000 
45,000 
30,000 
45,000 
45,000 
75,000 
45,000 
97,500 
8 1 ,300 

5,08,800 

3, 1 25 
3, 125 

1 2,500 
12,500 
3 1 ,250 
3 1 ,250 
3 l ,250 
3 1 ,250 
18,750 
12,500 
12,500 

2,00,000 

1 6,3 1 ,750 

0 0 ' "  
0 0 . .  
0 0 . .  
0 0 . . 
0 0 . .  
0 0 . . 
0 0 . . 
0 0 . . 
0 0 . . 
0 0 

0 0 25 
0 0 25 

0 0 25 
0 0 25 
0 0 50 
0 0 50 
0 0 50 
0 0 50 
0 0 40 
0 0 25 
0 0 40 

0 0 

0 0 

"' ""'  . ... .  , 
ti It ,i II ,i .; 

i11 ,  .. 1111 ili 6  

• 4 .. .. .  .,, 

I I ' .. ' I . . . . .. .  
II ti • ■ Ill t . . . . . .  . . . . .. .  
• II • ■ 'I • 

5,000 0 
5,000 0 

5,000 0 
5,000 0 

1 0,000 0 
1 0 ,000 0 
1 0,000 ' 0 
1 0,000 0 
8,000 0 
5,000 0 
8,000 0 

8 1 ,000 0 

86,000 0 

(True copy) 

45,000 0 
45,000 0 
30,000 0 
45,000 0 
46,000 0 
75,000 0 
45,000 0 
97,500 0 
8 1 ,300 0 

5,08,800 0 

0 8, 1 25 0 
0 8, 126 0 

0 1 7,500 0 
0 17 ,500 0 
0 41 ,250 0 
0 4 1 ,250 0 
0 4 1 ,250 0 
0 4 1 ,250 0 
0 26,750 · O  
0 1 7 ,500 0 
0 20,500 0 

0 2,8 1 ,000 0 

0 I 7, ] 7, 7 50 · 0 

,v. CHAPMAN, Lieutenant, 
Engineers. 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 Total camels 
1 ,696. 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

. 
0 Total camel11 

1 ,600 ; tattoos 
0 430. 

r-1 

� 

....... 
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List showing tlie names of the Jhutts 1':mploytd by the Merchants for the conveyance 
of their iJf erchandize. 

No. --
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
l l  
12 
13 
14 
15 
16 
17 
18  
19  
20 
2 1  
22 
23 
24 

Names. 

Ghoolam Hoosain 
Chutton 
Joomah . .  
Goolam Allie 
Mohobut 
Peeranah 
Kandeyra 
Loung . .  
Mahomed 
Hazie . . 
Moobaruck 
Meer Khan 
Ranah . . 
Sunzur . . 
Khubud . .  
Bhuria • •  
Adil . . 
Dittah . .  
Mewah Jhutt 

. . 

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

. . 

. . . .  

. . 

. . . .  

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
Mahomed Alley Jhutt . . 
Rohi l l  Chandia . .  
Puklua Meer Jhutt 
Bungul Meer Jhutt 
Dosee . .  . . 

. .  
. . 
. . 
. . 

. .  . .  
. . 
. . • . . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. . 
. .  
.. . 
. . 
. . 
. . 
. . 
. ,. 
. . 
. . 
. . 

. . 

. . 

. . 
. . . .  

. . 

. . 

. . 

. . 

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

. . 

. . 

. . 

. . 

. . . .  

. . . .  . .  

. . 

. . 

. .  

. . 

. . . .  

. . 

. . 

. . 

. . 

. . . .  

Caste. 

� Lusharie • ♦ Ill • • • 

} Bubur . . . . .. . . .  
Behranee . . . . . . . . 
Bu l lad . . . . . . . • . . 
Gudda . . . . . . • . . •  
Lusharie . . . . . . .. . 
Kosha II, . . . ... .  ' • • • 

t Bebranee .. . . . . . 

Gudda . . . • . . . . . . . . . . . . . . 
Bubur "' . . ..  " . . .. .  " . . . . . . . .  . ... . . . . . .  
Chandia . . . . . • . . 

. . . . .. .. . .  
• • I • • .. • • 

Sohah . . . . • • . . . .  

Residence. 

1 �  

:>-Sehwan. 

J 
Hyderabad. 

Hillayah. 

Kotree. 
Allyar•ke-Tanda. 
Sehwan. 
Maj undeh. 

l 
>--Sehwan. 

j 

(True copy) 
W. CHAPMAN, Lieutenant, 

Engineers� 

Estimate of tlie Average Load carried hy Camels and Tattoos, and Approximate 
Value of each Load. 

A eamel load varies from 7 to 8 maunds ; the merchants pay for 8 maunds. It is optional 
"ith the Jhutts to use one or more animals for this load. 

The value of a camel load of goods belonging to a Kurrachee merchant is averaged as low 
as Rs. 1 25, which is attributable to many of the loads consisting of grocery, coconnuts, and 
dates, the maximum value of the loads being Rs. 130, minimum Rs. 12 : the most valuable· 
loads consist of sugar�caody. 

The Sbikarpore merchants' loads are much more valuable, consisting chiefly of silks 
and . fine cloth, the maximum value of such being Rs. 800, minimum Rs. 500, av.erage 
value Rs. 300. 

The load of a tattoo is three maunds. valued at Rs. 200 per load, and is thus bighJy priced, 
as it consists of valuable silks and fine cloth .  

From information obtained from various individuals, i t  is calculated that last year the 
Kurrachee merchants forwarded Re. 9,27,950 worth of merchandize. 

The Shika rpore merchants, or their Agents residing in Kurrachee, Rs. 3,30,000 worth, 
the Tatta merchants Rs. 2,86,000. 

The amount of the Kojabs' has not been ascertained, as also of one or Shikarpore, Sett 
Narraindoss, but the amount of merchandize transported up country by these parties i1 
supposed to be about one lakb. 



t so l 

It is estimated that one lakh or goods is transported away by various people who do not 
reside permanently in Kurrachee, but come in to hire out their camels at the opening of the 
season. The above account gives a total of Rs. 17,43,950 worth of goods tr,rnsported from 
Kurrachee bonder. I feel pretty sure that this falls far short of the actual amount that was 
transported ; but from a great dislike on the part of the merchants to disclose the amount 
of their business, from a foolish dread that the inquiry is only a forerunner of some kind of 
limitation, it was impossible to gain very accurate information on this subject. 

I have adopted measures for procuring a correct account of goods transported up country 
during the present year. 

The names of the camel-men who actually took away e.!lch load could not be ascertained, 
but a list is furnished of the men who are usually employed as Jhutts by these merchants. 

Since writing the above, I have obtained the account of the Shikarpore Sett Narraindoss, 
which amounts to Rs. 97,500, and that of another Shikarpore merchant, named Radda 
Kishun, amounting to Rs. 81,300, and estimating the amount of the Kojahs at half a lakh, 
we have a grand total of eighteen lakhs, ninety-two thousand, se\-en hundred and fifty 
(18,92,750). Imports by land are estimated at four lakhs, and consist chiefly of oil seeds, 
mustard seed, wheat, baj1m1e, and coloured cloth from Upper Scinde. 

Kurrachee, 10th Octo6er 1853. 

(True copies) 

(Signed) E. I>. ARTHUR, 
Officiating Captain of Police. 

W. CHAPMAN, _Lieutenant, Engineers, 
.On Special Duty, Scinde. 
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APPENDIX H. 

• No. 406 OP 1853. 

To LIEUTENANT CHAPMAN, Engineers, 

Srn, 

On Special Duty, Scinde, 
Kurrachee. 

In eek.now !edging the receipt of your lettel" of the 12th May last, I would beg leave to 
submit to you, that my knowledge of the country between Kurrachee and the line of the 
Indus is very limited. I would mention, howeveT, casually, for your consideTation, that 
Jerruck is a fixed position, which is not the case with Kotree, and that the former on ·that 
account would appear to be better adapted as a terminus to a railway. In ad�ition to the 
above, I might mention that in the direct line _to Kotree is the Bharun river, at times a 
wide, Tapid, and dangerous stream, which might materially interfere with, as well as add to, 
the expense of the projected work.-

2. There can be no doubt as to the benefits which must accrue to the province should 
a line of railway be carried out between Kurrachee and any point on the river. At present 
the traffic is conducted partly by camels between Sehwan, Kotree, and Kurrachee, and in 
part by the river doondas, which navigate the tidal channels at all seasons of the year : both 
are most tedious, and far from inexpensive, owing to the waste of time, more especially in the 
case of doondas, as also to the serious losses w bich occasionally occur, owing to the founders 
iog of these unwieldy craft. In rainy weather, laden camels are unable to travel, so that 
the road line may be considered closed should a wet season occur. 

3. As my duty extends to the registry of the external trade only, I am able to say 
nothing positive with regard to the internal traffic by land. One pqint,, however, I am 
satisfied of-that is, that the whole of the trade which now finds its way by the direct line to 
Sehwan, to Kotree, and to Tatta, and by doondas and other cargo boats by the tidal channels, 
will all enter the railroad. 

4. The external trade of Scinde has steadily increased at the rate of 20 per cent. per 
annum for several years past : this may form an index, though but a faint one, to the future 
progress of the province. We have already commenced a direct traffic with England, and 
once we are able to export produce to the mother country, Kurrachee will command the 
trade of Mekran, of Eastern Arabia, and of the Persian Gulf. 

5. I may also add that the Indus, though nominally open to commerce since Lord 
Ellenborough's proclamation after the conquest of the country in 1843, yet was virtually 
sealed up to the beginning of last year, when river dues were finally abolished : we may 
therefore expect that the raw produce of the Punjaub and the North-West Provinces. will 
now find its way continuonsly and uninterruptedly by the line of the Indus, in exchange 
for the manufactures of Europe-a trade which has already received considerable impetus 
from the establishment of the regulat• · monthly steamer between Mooltan and Kurrachee. 
And here I must not forget to mention the important fact that the Indus is now the high­
way for Troops and Military stores ·to the Punjaub and Upper India. During the preseQt 
year 5,000 casks of ale and porter alone passed through Kurrachee, and as much more it 

... 
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hourly expected. All thia ia conveyed in  carts from Kemaree to Ghizree, a distance ot 6 
miles, where it is shipped in country boata, many of which will spend the greater part of a 
month in the aalt-wuter creeka before they get to the Indus. The cost o( all these operation& 
has yet to be ascertained, but were the projected railway in existence, there cannot remain a 
doubt, that not only a considerable saving would be made in carriage, but that the article 
itaelf would have every chance of reaching the Indus in good order and condition,-a point 
which, under present arrangement&, must be considered doubtful. 

6. I have, i n  conclusion, to regret that I am unable to furnish you with more precise 
information on the various subjects touched on by you. The tables which accompany this 
are-

Jst,-T!te last Trade Report of External Commerce. 
2nd,-An Abstract of Shipping for 1852-53, with remark& thereon. 
3rd,-Statement of the River Traffic for 1851-52 and 1852-53, as registered at Khettie. 

I have the honour to be, Sir, 
Your most obedient Servant, 

(Signed) J. MACLEOD, 
Deputy Collector of Customs. 

Kurracliee Oustoni House, 19th October 1853. 

(True copy) 
W. CHAPMAN, Lieutenant, Engineers, 

On Special Duty, SciDde. 



Shippi�g Arrivals, 1852-53. 

BOMBAY. CoNCAN, 

Government Government 
AT KURRACB BB, Mercbandize. Storea and Empty. Mercbandize. Store. and 

Troop,. Troop,. 

Veuel,. Vea1ele. Vea1el1. Veneta. Vea1el1. 

No. Tons. No. To111. No. Toni, No, Tone. No. Tona. 
August 1852 . .  . . • • . . . . 2 425 . . . . . . . . . . . . .  . . . . 
September • • . .  . .  . .  . .  . . 1 3  1 ,228 2 83 . . . . . . . . 3 1 30 
October • •  . .  . . . . . .  . . 36 2,316  3 171  . .  . . . . . . 1 27 
November • •  . . . .  • • . . . .. 39 2,5�5 4 187 . . . . 2 68 . . . . 
December , .  . .  . . . . . . . . 39 2,232 22 l,01 2 . . . . 2 76 . . . . 
January 1853 . .  . . . .  . . . . 39 2,892 4 320 I 1,35-l . .  . .  . . . . 
February • •  . . . .  . . . . . . 38 2,463 3 229 I 33 4 J l5 . . . . 
March . .  . . . . • • . .  . . 61 3, 138 . . . ..  . . . . 8 289 . .  • • 
April . . . . . . • • . . . . 35 2, 150 . . . . . . . . 2 74 • •  . . 
May . . . . • • . . . . . . 44 2,170 . . . . . . • • 3 85 . . • • 
June . . . .  • • . . . . . . 4 174 . . . . . .  . . J 30 . . . .  
July . . • • . .  . . ; . . . • • • ,ii, I I" • •  • • • •  • •  • •  . . . . ' . -- -- - -- -· -- ---

340 21 ,693 38 21002 2 1 ,387 22 737 4 1 57 Khettie. . . . . . . , .  . . 120 4,242 . . . . . . . . 28 1 ,038 . . . . -- ----- ----- -
460 25,93,S 38 2.00'2 2 1 ,387 60 1 ,775 4 1 57 

Empty. 

Veaell. 

No, 
• • 

. . 

. . 

. . 
• •  

. . 

. . 
] 

. . 

. . 

. .  
• • --

] . . --

Toni. 
. . 
. . 
. . 
. . . . 

• • 

. . 

. . 
33 

. . 

. . 

. . 

. . --
33 . . --

Merchandize. 

Vessell. 

No. Tona. 
2 80 

12  475 

1 6  5 1 9  

22 66 1 

) 6  456 

23 692 

25 731 

28 844 

2 J  696 

7 335 

. . . . 
• • • • -- --
17? 5,489 
2 1 7  6,040 --

1 33 389 I 0,529 

CUTOH. 

Government 
Store, and 

Troop,. 

Ve1■el1. 

No. Ton,. . .  . . 
5 1 1 7 • 

. .  . . 
9 413 

3 1 14 

13  597 

. . . . 

. .  . . 

. . . . 

. .  • • 

. . . . 

. . • • -- -
30 1 ,283 . .  . . - -
30 1 ,283 

Go.1. AND 
D BHAUN. 

Empty. Mercbaudize. 

.Veuel■, Venel1. 

·No. Tons. No; · Ton,. . . . ' . . . . 
5 1�8 . . . . . . 
1 1 2  . . . . 

. . . . 5 1 95 

4 92 3 IQ7 

2 77 . . - �  
1 � 7  2 39 

2 179 . . • • 

3 90 . . .  . . 
] 50 • • • •  

. . . . . . . .  
• • . . • •  • •  -- -- -- --
1 9  655 1 0  341 . . . . 2 70 --- ,.._ i--

1
9 

655 1 2  41 1 

,-, 

a, w 

...... 



-- -----·-�· - ·· -- - -· -- · -- - -- ---- - ---· ---- � .. - � - -

AT K u RRACHRB, 

--
Auguat 1 852 • •  . .  . . . . . . 
September . .  . . . . • • 0 I 

October . .  • • • • • • • • 

November • •  . . . . . . . ' 
December • •  • •  . . • •  • •  

January 1863 • •  • •  • • • •  • • 

Febrnary • •  • • . . . . . . 
March • •  . . . . . . • • . .  
April • •  • •  • • . . • • . . 
Mny • •  • • . . . .  . . . . 
June • •  • • • • •  . . • •  

July • •  . .  • • . . . . . . 
Khettie • •  . . . . . . . . 

Sl,ipping A rrival,, 1 852-53" (cont inue<l ). 

-
GunnAT. 

Merchandit:e. 

Ve11eJ,. 

No. Ton,. 
• • . . 
• • • •  

2 88 

l l  433 
' 233 

3 1 1 9  
8 447 

6 237 

6 198 

10 6 10  

. . . .  

. . • •  -
62 2,266 
4 1 12 ---

56 2.377 

Government 
Store, and 

Troop,. 

Ve11el1. 

No, Ton,. . . . . 
. . . . 
• •  0 I 

• •  . . 
• •  . ' 

2 224 

• • . .  
1 62 

. . . .  
• • . .  
• •  . .  
. .  . . - ---

3 2Mb . . . . ---... 2R6 

MALABAR, 

Merchandiie. 

Veaseb, 

No, Ton,. 
• • . . 
. . • • 

. .  . . 
4 163 

3 144 

7 496 

16  785 

12 717  

1 64 

6 34i 

. . . . 
• • . . -- -
48 2,706 
b 2 18  -- ---

5:l 2,9?4 

ARABIAN AND M n.nAN, 
PERSIAN GULPS, 

Merchandise. Empty, Mercbandize. Empty. 

Veuela. Ve11el1. Veuel1. .Ve11el1. 

No, Too,. No, Tou No, Tona. No, Tone. 
3 68 . . . . • • . . . . . . 

15 556 . . • • 3 55 ] J o  

1 3  685 . . 0 I 2 32 1 lb 

1 3  460 • • . . 4 107 . . . . 
9 378 . . . . 3 47 1 62 

6 219 1 3tl 7 172 • •  . ' 
4 242 . . . . 10  220 . . . . 
6 1 97 . .  • • 9 133 4 9� 

• • . . . .  . . 3 66 . . . . 
l 5(i . . . . . . • • . . . . 
2 82 . . . . . . . . • • . . 

. . . . . . . . . . • • • • . . - - --- -- -
70 2,83:1 1 38 4 1  832 7 1 90 
22 333 I • . .  . . . . . . . . - - --
92 3, l 6CT 1 3� 4 1  R32 7 1 qI ,  

SCJ NDB. 

Govemment 
Mercbandit:e. Store. and 

Troop■. 

Veuel■, Ve■■els. 

No, Too,. No. Tona. 
33 363 . . . . 

1 28 1,574 . . • • 

143 1 ,788 • • . . 
1 1 1  J,403 . . • • 

121 1 ,383 2 19  

1 1 1  1,283 • • • • 

1 27 1 ,474 ' . . . 
165 2,042 • •  I 0 

) 25 1,6 1 5  • • . . 
132 J ,587 • • . . 
56 6 1 8  . . . . 
27 258 . . . . --- --

J /?79 15,�88 2 ) 9  . . . . . . . . -
1 .27� 1 .62MR 2 1 9  

Empty, 

Veueh. 

No. Ton 
. . . . 
. . • •  

. . . . 
l 1 

3 8 

• • • • 

. . . . 
I 0 • • 

2 1 

l 1 

. . . . 

. . . . --
7 12  . . . . -
? 1 2  

0 

:--, 

a, • 
....., 



FaoH KunaAcBEB. 

Augu,t 1852 . . . . . . . .  . . 
September • .  . . . .  . . . . . .  
October . . . . . . . . . . . .  
November . .  . . . . . . . . . .  
Decembe1· . . . . . . . .  . . . . 
January 1853 . . . . . . . . . . 
February . . . . . . . . . . . . 
:March . . . .  . . . . . . . . 
April • •  . . . .  . . . . . . . . 
May . .  . .  . . . . . . . . . . 
June . .  . . . . . . . . . .  . . 
July • •  . . . . . . • • . . . . 

Kbettie . . . . . . . . . . . . 

Sltipping Departurest I 852-.53. 

:J3o¥]lAY, 

. - -

Merchandise. 

Veue�. 

lfo. T�. 
2 450 

29 i,010 

36 2,513 

40 8, 106 

47 2,63 1 

40 2,377 

33 2,262 

38 2,678 

34 2,627' 

33 2,08'{ 

. . . . 

. . . .  
, 332 22,737 

GovQtDment 
Sto,ea and 

T.\'oop,. 

VE1aseh. 

No. Tons. . . . . 
. . . . 
. . . . 

9 482 

. . . . 

. . . . 

. . . . 

. . . . 

. . . . 

. . . . 

. . . . 

. . . . -----
9 482 

299 10,709 .. . . . ------
631 3�,446 9 482 

• '  .. 

Enwty. 

Yeueh. 

No. Tona. 
. . . . 

1 7C 

I 54 

] I l li  

2. 1 39 

. . . . 

. . . . 
2 73 

2 99 

. . . . 
l 289 

. . . . ---
IO 839 

• -II .. ..  

__.._ _  
10 839 

Coi.oAN, 

Merobandize. E111pty. 

Venel,. Ve�sel■• 

No. Tons. No. �ODI, . . . . . . . . 
. . . . . . . . 
. . . . . . . . 
. . . . . . . . 
. . . . l 42 

. . . . . . . . 

. . . . . . . . 

. . . . 2 58 

. . . .  . . . . 

. . . . . . . . 

. •, . . . .  . . 

. . . . . . . . --. .  . . 3 1 00 . .  . . . . . .  
..._ __ . .  . . 3 100 

�- - --- -- -- � -i �- - -- --- - --- - ·  

CuTca. 

Government 
Mer�bandize. Store. a.nd 

Troop1. 

Veuel■ • Veuel■• 

No, 

1 

6 

1 

f. 

1 3,  

1 6 

8 

1 3  

1 0  

IO 

':\ 
. . --
87 

1 86 

273 

TOOi, No. Tona. 
1�  . .  . . 

17( . . . . 
34, . .  . . 

] l ij . .  . . 
332 I O '11 5 

5 1 6  24 1 , 1 28 

1 63 a 4.94 

4 1 6  1 62 

29� . .  . . 
480 . .  . . 
279 . .  . . 
. . . . . . -- -- --

2,825 43 2,089 
3,9051 • • • . 

6 ,nol� 2,089 

- -
Empty. 

Ves1ela. 

No. Toni, 
. . . . 

1 19  

5 170 

9 �42 

4 l l6  

b 1 1 6  

7 248 

IO 3 15  

6 369 

g 466 

3 20:3 

. . . . - --
59 2,264 . . . . 
59 2.264 

GoA �ND  DBMAUN. 
--· 

Mercbnndiae. Empty. 

Veuels. Ve11eh. 

No, Ton,. No. Ton,, 

. . . . . . . . 

. .  . . . . . . 

. .  . . 2 66 

2 37 2 62 

l 30 2 94 

. .  . . . .  . . 

. .  . . . .  . . 

. .  . . 2 85 

. .  . . 3 91 

. .  . . 6 225 

. .  . . .. . . . . . . . . . . . . -- ---- --
3 67 17  613 
8 266 . .  . . - ----

] 1 3:33 1 7  61 3 

,-, 

� 

L..J 



Sltipping Departm·es, 1 852-53 ( con ti u ued ). 

GuzERA.T; MALABAR. A RABIAN AN D 
PERSIAN G U LFS. 

Fnox KunaACHBE. Merchandize. Empty. Merchandi.ze. Empty. Merchandize. Empty. 

Veaaela. Ve11el1. Vessela. Vessels. Vessels. VeHels. 

No. Ton., Nt>. Tons. No , Toni. No. Ton, . No. Tona. No. Tona. 
August 1 852 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
September • • . . . . . . . . 1 23 . .  . . . . . .  . . . . 4 172 . .  . . 
October . .  . . . . . . . . 2 26 . .  . . . . . . l 84 6 3 1 1  1 30 

November • •  . .  . . . . - . 2 65 1 27 1 4 1  . . . . 6 222 2 89 

December . .  . . . . . . . . 2 73 . .  . . 1 9  866 2 9 1  3 107 . . . . 
Janu11ry 1853 . .  . . . . . . 4 1 35 3 1 24 . .  . . . . . . 4 1 89 . . . . 
Feb1·uary . .  . . . . . .  . . l 39 . .  . . . . . . . . . . 2 75 1 39 
March 6 306 . .  . .  . . . . . . 6 233 . .  . . . . . . 4 145 . .  . . 
April • •  . .  . . . . . . . . I 30 4 199 . . . . . . . . 5 145 . .  . . 
May . .  . .  . . . . . . . . 2 66 . .  . .  . . . . . . . . 2 75 . .  . . 
June • •  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
July • •  . .  . . • •  • • . . . . . .  . . . . . . . . . . . . . . . . . . . . ----- ·- -- -- -- - --

2 1  689 14 656 20 907 3 1 75 36 1 ,44 1 4 1 58 Khettie . .  . . . . . . . . 7 293 . .  . . . . . . . . . . 9 1 70 . .  . . ------ -- - -- -
28 9R2 1 4 65fi 20 907 3 J 7fj 45 1 ,61 1 4 l .51-! 

MBKRAN, 

Merchandize. 

. Ve,sels. 

No. Tona, 

l 1 7  

3 53 

6 207 

G 123 

4 82 

6 174 

1 3  332 

4 1 5 1 

4 157 

4 122 

. . . .  

. . . . -· 
5 1  1 ,42 1 . . . . 
5 1  1 ,42 1 

Empty. Merchandize. 

-----
Vessels. Ve1sels. 

----
No, Tone. 

. .  . . 
6 2 1 8  

a 85 

4 1 19 

No, 
29 

38 

70 

60 

5 1 15! 64 

2 26 30 

4 47 27 

I 15  55  

2 42 52 

1 37 39 

. . . . 28 

. .  _ . . I 2 J  

21::! 704 1 5 13  . . . . . . -- --
2R 704, 6 1 3  

Tone, 

446 

458 

86'2 

778 

807 

396 

4'23 

873 

76(; 

462 

645 

300 

7,236 . . 
7,236 

I 

ScI N o:s. 

Government I Store, and 
Troops. 

Ye11els 
-- -
No. Ton,. 
. .  . .  
. .  . . 
. .  . . 
. .  . . 
1 0  Hi 

--- -

Empty. 

- - - - -
Ves,cls. ----� 

N o, Ton,. 
36 443 

l/7 1 ,'24 1 

99 1 ,750 

49 78C 

7 1  989 

1 45 l 08 1 ,632 

. .  ' . . 102 1 ,526 

• • I . .  1 74 3,070 

. .  . . 99 1 ,870 

. .  . . 88 1 ,086 
I 

44 423 . .  . . I I I 

. . . I 1 8  1 65 . . j 

-1 1 ,_ua 985 1 4,975 . . . . . . . . 
1 1  1 92 9R5 1 4 ,975 

,......, 

CD 
0) 

� 



A hstract of Sllipping Jo,· 1 852-53. 

Ann1vALB. 

Government 
PoaTs. Mercbaudize. Stores and 

Troop,. 
Empty. Total. 

Ve11el1. Veuels. Vessele. Vesaels. 

No. Ton■• No. Ton,. No. Tons. No. T<>llll, 

Bombay . . . . . . . . . . . .  . . . . 460 25,935 38 2,002 2 1 ,387 500 29,324 

Concan . . . . . .  . . . . . . . . . . 50 1 ,775 4 157 l 33 55 1,965 

Cutch • •  . . . . . . . . . . . . . . . . 389 10,529 30 1,283 19 655 438 1 2,467 

Goa and Demaun . . . . . .  • ■ . . . . 1 2  41 1 . . . . . . . . 12  4 1 1  

Guze1·at . .  . . ■ • . . . .  . . . . . . . .  56 2,377 3 286 . . . . 59 2,663 

Malabar • •  . . . .  . . • • . . . . • • 53 2,924 . .  . . . . . . 53 2,924 

A1·abian and Persian Gulf$ • • . . . . . . . .  92 3, 1 66 . .  . . l 38 93 3,204 

Mek1·en . . . .  • • . . . . . . . . . .  41 832 . . . . 7 1 90 48 1,022 -- -- - ---
Total . . . .  . .  . . . . . . 1 , 153 47,949 75 3,728 30 2,303 1 ,258 53,980 

Scinde • •  . .  . . . . . .  . . . . . . . . 1,279 1 5,288 2 1 9  7 1 2 ]  1 ,288 15,428 - --- -- --
Grand Total . . . . . . . . 2,432 63,237 77 3,747 37 2,424 2,546 69,408 

(True copy) 
W. CHAPMAN, Lientcnaut, Engineers, 

On Speci al Duty, Scinde. 

Merchandize. 

Vea1els. 

No. Ton,. 

63 1 33,446 

. . . . 
273 6,730 

1 1  338 

28 982 

20 907 

45 1,61 1 

6 1  1,42 1 --
1 ,059 45,430 

5 13  7,236 

1 ,572 52,666 

DEPARTURES. 

Government 
Storea and Empty. I Total. 

Troop,. 

I 
Vessels. VeMels. 

I 
Vessels. 

l'(o. 'l'on•. No. Ton,. No. ! 
I 9 482 10 839 650! 

• :; J OO 31 . . . . 
375' 4:J 2,0891 59 2,264 I 

1 7  i 2s! . .  . . 6 1 3 1 
. .  . . 1 4  656 42 

. . . . ., 1 75 23: 

. . . . 4 1 58 !  491 

. . . . 28 704 79 - --- -- --
5'2 2,57 1 1 38 5509 1 ,249 

1 1  1 92 985 1 4,975 1 ,509 --- --
63 2,763 1 , 1 23 20,484 2,758 

(Signed) J. MACLEOD, 
Depu ty Collector of Customs. 

'l'ona. 

34,767 

1 00 

1 1 ,083 

946 

1 ,638 

1 ,082 

J ,769 

2, 125 

53,510  

22,403 

75,9 13  

r--

00 " 
........ 
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From these statemen ts it will be observed, that the amount or tonnage en tered in wards 
in 1 852-53 a1nounted to say 48,000 tons, exclusi ve of the provincial coasting trade ; and 
that the ou tgeiag tonnage was 45,000 tons. 

It would not, however, be correct to assu me these figu res as the amount or weight of our 
internal traffic, or rather as the weight of the traffic passin g between Kurrachee and the 
upper coun try by the l ine of the proposed rail way. To esti mate th is tra ffic, we m ust 
exclude from the above figures, 1st, the consumption at Kµrrachee, Khettie, and the 
neigh bouring places ; 2nd, the imports and exports across our western fron tier ; and 3rd, 
an allowance should be made for the partial lading of vessels. The balance may then be 
takeu as the probabl8 amount of tra ffi c  which passed upwards and down wards. 

Ports. 

Bom bay . . . . .. . . . . . . .. . . ... . . . 
Concan . . . . . .. .. . , • • • •  •, • 'II • • ·  
Cutch . .. . .. .. . . . .. . . . . . . .. . . .  
Gua and Demaun • •  ■ . . .. .. . . .  

Guzerat ■ . . . . . . . .. . . . . . . . . .  

Malabar .. . .. .. . . .  ._ . ;,, • ■ • • · · · ·  

Arabian and Pel'sian Gulfs . . • . 
Mekt-an . "' .. .. . . . . .. . . . . .. . . . .  

Tons . . • . . .  ·- . 

ARRIVALS. 

To1mage of Deduct Al-
M .. rchandize loweoco 113 
1111 regi&tered. above. 

25,935 6�935-
1 ,775 1 ,775 

1 0,529 7,529 
41 1 4 l l  

2,377 2, 1 77 
2,024 1 ,424 
3, 1 66 1, 1 66 

832 432 

47,049- 2 1 ,849 

Probable 
Amount p8.1111-
ed upwatda by 
Land & River. 

1 9,000 . .. . . 
3,000 . . . .  

200 
1 ,500 
2,000 

400 

26, 1 00 

l>Ep ARTU RES. 

Tonnage or 
Mel'ehandl=ie 
lUI rugi8tered, 

33,446 . . . . 
6�730 

333 
� 982 

907 
1 ,6 1 J 
1 ,42 1 

45,430 

Dl>d.uct A 1-
lowance e.a 

above, Re-e:i:• 
port11. 

8,446 . . . . 
2,730 

1 83 
682 
907 
s r r  
72 1 

1 4,480 

Probablo 
Arnonnt 

broui;rht down 
by Land and 

R.her. 

25,000 
• • •  ii, 

4,000 
150 
300 

. . . . 
800 
700 

30,950 
As the in te;rnaJ: traffic of the province has not been registered, the abo,•e is the only duta 

that c_an be o[ered fo( a railway statistic. This departmeo.t has uot the means of estimating 
the village to village_ traffic, nor the number of passengers passin g, upwards and downwards, 
both of which form im portant items in railway businees. 

The; commerce of the port bas been progressing- during the past fe w  years at the rare of 
20 per cent. 1er anmtm, and there is every reason- to e-x-pect a continuan-ce of the progressive 
ratiD. The :veside111ts in the Punjaub have shown- a desi re to procure their su pplies by the 
Indus, in preference to the line of the Gan ges. and_ in a few years their desire will  in  a l l  
probability be gratified to  the fullest extent. An extensive: A ffghan trader, who has had 
dealings with Calcutta for years, having tried the Bombay market during· the two past 
seasonst has gi,ien the latter the preference. Others will• follow h is. example. These 
prospects of the Scinde trade lead me to be1 ieve that by the ti me a railway shall be laid 
down, and be prepared fo11 act.ion,. our com merce will have dou bled its present value, and 
the passenger· traffic be ten times as m uch as it is at present. 

To obtain data. of. a more accur.ate characte1· than that. now given, it will be necessary to 
adopt the Bombay plan for obtain in g i t, viz .  to sef Moonshees to watch the traffic by the 
principal roads io the di rection of the proposed rai lway. The traffi c on the river should 
a lso be noted,, as wel l as the number of wayfarers passing by both the land and river routes. 
Everything, in fact, passing those roads should be noted ; as the facts so collected may be 
made available for a railway statistic in some way or another. 

Th e movement of Troops, and the transmission o( Govern ment stores, _will ,  most l ikely, 
be effected by the ra i lway ; and lhe probable amount of employment by Govern ment should 
also be ascertained from the departments concerned. 

Km·rachee Custom House, . 1 9tli- October 1 853. 
(,True copy) 

(Signed) . J. MACLEOD, 
Deputy Collector of Customs. 

W. CHA PMAN, Lieuten an t, Engineers, 
On Special Duty, Scinde. 
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Tabular View of t!&e Return, of tl,.e Cwtom House, Kurrachee, Scinde,for the Official Years 1 847-48, 1 850-5 1 ,  and 1 85 1-52, with a Contrasted 
Statement of tke Increase and Decrease in Export, for 1850-5 1 and 185 1-52. 

N .. U,t:BS OP ARTICLES, 

. . . .  . . . .  .. . . .  . . . .  . . ,. . . .  " . . . . . . . .. .  . . . . . . . .  · " · ·  
• ti • •  . . . .  . . . .  . . . .  . . . . . . . ... . . . .  . . . . . .  , . . . . .  
II • ' • . . . .  .. . . .  . . . .  .. . . . . . . . 
• • • II 

. . . .  . . . . . . . .  . . . . . . . .  . . . .  
■ a II . . . . .  . . . .  . . . ..  .. .. . .  . . . .  . . . .  . . . .  . . . .  . . . . .. . . .  . . . .  . . . .  . . . . . . . .  . . . .  . . . .  . . . . .. . . .  . .. . . . . . . . . . .  

. . . 

. .. . .  . .. .. .  . . . .  . .. ..  "' . .. .  "' . .. . .  . . . .  . . . .  . .. . .  . .. . . . . . .. 
• II • Ill . . . ..  . . . . . . . .  . . .. . 
• • •  j, . . .  ' . . .. ...  . . . .  . . . . . . . .  
• • ■ I . . . 
• .G f .. .. . . 
• • -II • . . . .  

Carried over • • • •  Re. 
-

1 847-48. 

lmporte. E11port.. 

Value, Value. 

Rupees, Rupee,. 

] ,533 32 
3,9 1 9  1 8  

35,083 3,845 
2, 1 50 7,73,7 1 9  

4 1 2  37 
77,225 II . •  • 
1 1 ,995 380 
4,947 675 

1 4,236 35 
46,426 • • ■ I . . . . 26 
6,409 . . . . 

1 , 1 3,463 4,760 
1 ,22,956 1 2,937 

1 3,795 .23,934 . . . .  20,835 
2, 184 7,268 

1 1 ,9 1 4 1 1 ,6 1 7 
3,04,367 46,5 1 0  

1 ,946 1 ,777 
268 1 ,6 1 (}  . . . .  2,05,800 

12,6 1 6  1 ,2 1 9  
4, 1 49 28,252 

1 1 ,233 1 74 
946 ■ I • ■ 

32,9 1 5  -675 
14, 1 03 1,4�5 

8,61 , 177 1 1 ,47,470 

1 850-51 .  

Importl, Exportl, 

Value, Vo.lue. 

R11peea. Rnpea, 

6,5 1 5  . . . . 
4,700 1 ,025 

82,36 1 2,956 
1'2,870 4,9 1 9  

J ,464 619 
) ,39,956 ·30 1 

9,280 3, 142 
1 7,027 l ,0 15  
23,36 1 . . ... . 

6,959 1 ,0 1 3  
76,290 264 

6,001 . .. . . 
52,2 1 7  3,285 

1 ,06,603 6,726 
33,2 14 28,906 

2 1 9  9,924 
30,569 22,879 
26,667 7, 1 10  
84,830 6,97,257 

2,170 1 ,033 
1 ,209 2,856 - . ..  ' 8�,000 

89, 109 1 ,880 . . . . 1 ,66,550 
l 1 ,745 2 1 1  . . . . . . . .  

1 ,55, 1 1 1  1 ,073 
4,759 . 25,082 

9,83,506 9,62,026 

1851-52. 

. . Imports. Export.I . .  lncreaae in Deereue io 
1851-52. ' 1851-52. 

Value Vo.lue. 

Rupe61, Rupeea, Bupooa. R!'P"'· 
8,563 . . .. . . 2,048 . " . .  
3, 167 2.1 0s . " . .  463 

97,597 4,877 17, 1 57 . .. . . 
14,097 8,&1 0 6, 1 18 . . . . 
1 ,648 9 1 8  483 . .. . .  

1 ,55,2 1 9  870 · 15,832 . . .  , . 
1 7,630 2,227 7,435 . .. . . 
2 1 ,285 502 3,745 . . . . 
44,490 .. . . . 21, 1 29 . . . .  
15,500 973 8,50 1 . . . .  
87,776 189 · 12,-410 . . . .  
6,066 • • ■ •  65 II ■  • • 

94,883 3,909 43,290 . . .. . 
94,535 3,3 1 4  . .. ,. .  · 15,480 
4 1 ,06 1 23,470 2,4 1 1  . . . .  

1 45 1 1 ,926 1 ,928 . . . . 
3,307 96, 16 1  46,020 .. . . .  

29, 1 38 1 0,349 5,7 10  . . . . 
2,02,59 1 6,97,766 2, 1 8,260 . . .. .  

2,459 6 1 0  . . . . 334 
2,643 2, 195 773 . .. . . . . . .  1 ,01 ,600 19,600 . . . . 

75,382 1 ,648 . . . . 13,969 . . . .  2, 1 5,958 59,408 . . . . 
1 7,864 1 ,3 1 0  7,2 18 . . . . . - . .  . . . ... . . . . . . . . 

1 ,64,9 1 6 392 9, 124 . . . .  
2,244 23,H02 .. . .  "' 3,795 ----

12,03, 195 12, 15,771 6,07,66,5 34,031 

r--t 

a, 
1:0 

,__, 



N AMEi OP ARTICLES, 

Oilman'• Stores . . . .  
Piece Goods, Cotton and Silk 
Plate and Plated Ware • . • •  
Pl'ecious Stones and Pearls 
Perfumery • • • •  
Shark.fins • . • • 
Shawla . . . . 
Silk, raw . . . . 
Spice .. . . . 
Spiri ts • • • • 
Stationery • . . .  
Sugar . - . •  ; 
Sugar Candy • •  
Tea . . . . . .. 
Tobacco . . . . 
Timber .. . . . 

. .. . . . . . . .. . . . . . . .  . . . . . . . .  . .. . . . . . . . . . . . . . .  . . . .  . . .. . 
Twist and Yarn, Colton of sorts 
Wines of sorta . •  "' . . . 
Wool • . • • , . .. . .  
W onllens, British and Country 
A ll Articles not enumerated above 

. . . .  . ..  "' .  . . . .  
Ill • I ■ . . . . . . . .  . . . .  . . . .  . . . . . . . . . . . .  
• ■ • •  . . . .  . . . . . . . .  . . . . . . . .  . . . .  . . . . . . . .  . . . . 

Brougli t over • • • •  Rs. 
. . . . ill Ill • I . . . . . . . .  . .. . . • e II< I 

■ • Ill II- I . . . I .. . . .  . . . .  . . . .  . . . .  . . . . . . . ' 
1111 ■ Ill •  ti t ■ I . . . . . . . .  . . . . • • •  I . . . . . .. . .  . . . .  . . . .  . . . . . . . . . . . .  .. . . ...  . . .. .  . . . . . . . . . . . .  . . . . . .. . . . . . .  . . . .  . . . . • • •  t-

• II II II . ' . .  . . . . . . . .. 
Total , . . . 

1 847-48. 

Import,. Exporta, 

Value. Value. 

Rupeea. Rupoo,. . 
8,5 1 , 1 77 1 1 ,47,470 

3,A8 1 . . . . 
9,22,064 1 2,88 1 

3,588 60 
546 . . . . 

3,295 264 . . . .  9,039 . . . . 1 ,293 
67, 1 07 637 
6 1 ,656 427 
52,375 9,7 15  
1 8,050 1 33 

4,39,204 1 ,469 
1 1 ,696 . . . .  
32,739 • ill' • •  

3 1 ,980 6,430 
1 2,421 . . . . 
47,900 337 
40,695 1 10 
• r • • 1 ,81 ,698 
22,342 1 , 1 02 

2,56,005 1,75,453 

28,78,720 1 5,47,308 

1 850-6 1 .  1851-52. 

Imports. Export.. lmporh. Export.I� 

Vnlue. Vo.lue. Value. Value. 

Rupee,. Rupee1. Rupelll, R11pte1. 

9,83,506 9,62,026 12,03,1 95 12,16,77 1 
49,759 4,076 66,3fi3 223 

15,60,297 17, 1 6 1  1 8,70,958 39,2 1 3  
6,649 . . . .  6,284 195 
9,623 455 1 6,703 650 
8,966 1 33 1 1 ,624 ■ Ill • I 

298 15 ,6 1 3  60 1 7,607 
2,8 1 4  10,3 1 1  1 ,080 6,058 

1 ,50,500 1 ,225 1 , 1 7,063 6,196 
I ,  12,80 1 585 ] ,88,029 1 83 
1,06, 144 606 l, 1 0,530 167 

47,634 455 6 1 ,756 2,543 
4,35, 1 63 334 3,69,256 424 

1 9,377 . . . . 26,239 . .. . . 
27, 108 1 28 6 1 ,200 160 
34,600 1 1 1  6 1  ,51,2 877 
24,478 4,684 40,980 248 

1 ,40,820 2 1 6  1 ,89,48 1 453 
1 , 1 2,090 3,803 l, 1 8,964 "' . ,. . 

2,675 6,1 9,3 1 8  960 7,57, 162 
29,4nO 3,673 48, 1 72 , 2,094 

3,94,764 4, 1918U6 3,6 1 ,743 3,93,024 -- - -
42,58,3 1 6  1 9,64,6 1 8  48,92,202 24,4 1 ,228 

Less decrease . . . .. . . . .. . . . . . . . . . . 

Net Increase for 1861-62 • • • •  Rs. 

Incre111e in 
1861-62, 

Rup1181. 

6,07,665 
2,751 

3,32,7 1 3  
830 

7,276 
2,636 
1 ,746 • • • • . . .  ,. 

74,826 
3,937 
6,21 0 . . . . 
6,862 

24, 1 1 4  
1 7,748 
1 2,066 
48,898 
3,0i l  

2,36, l 1 9  
17, 133 . ... . .  -

1 3,06,599 
1 ,96,10:l ------

1 1 , 10,496 

Decreue in 
l861-li2, 

Rup11111, 

34,031 . . . . . . . . . .. . .  
.. . . .  . . . .  . . . . 

6,987 
29,466 . . . .  

• •. fll •' . .. . .  
66,817  
• • • •  . . . .  
• • • • . . " .  .. . . . 
• • •  ,I, . .. . .  . . . . 
69,802 

l ,96. 1 03 

,...., 
(0 
0 

'-' 
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APPENDIX I. 

.No. 577 OP 1853. 

To the SUPERINTENDING ENGINEER IN SCINDE. 

Sm, 
With reference to your letter No. 1066, dated 5th May last, I have the honour to forward 

a Return of Ordnance Stores,• with their gross weight, which have been forwarded from 
this Arsenal to the different Stations in Scinde during the last two years. I am unable to 
state the cost of the conveyance of these Stores, as they were forwarded by the Commissariat 
Department. 

Kurrachee, 26th September 1853. 

(True copy) 

I have the' honour to be,'&c. 

(Signed) R. C. WORMALD, Captain, 
Commissary of Ordnance, S. D. A. 

W. CHAPMAN, Lieutenant, Engineers, 
On Special Duty, Scinde. 

• This Retum is not printed, as the gross weiglit or Stores in this Department is included in column 3 of the 
Statement formipg Appendix E. 
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APPENDIX K. 

No. 2019 OP 1853. 

To the SUPERINTENDING ENGINEER, Scinde Division, 
Kurrachee. 

Sm, 

In compliance with the request contained in your letter No. 1067, of the _5th ultimo, I 
have the honour to forward ·a Return of all Stores• despatched by this Department to Central 
Upper Scinde and the Punjaub, from 1st May 185 1 .  

This Department bas been at no expense i n  the transmission of these Stores, as they were 
conveyed hence and from the mouth of the river by the Indus Flotilla, with the exception 
ofa few boxes of medicine, sent by Government dooly-bearers. 

I have the honour to be, &.c. 

(Signed) C. BIRDWOOD, Major, 

Acting Assistant Commissary General, Scinde Division. 

Camp Kurrachee, Commissariat Office, 21st June 1853. 

(True copy) 

W. CHAPMAN, Lieutenant, Engineers, 

On Special Duty, Scinde. 

• This Retum is not printed, as the gross weight of Stores in this Department is inclnded in column 3 of the 
Statement forming Appendix E. 



APPENDIX L. 

Statement ,Aowing the Number qf Troop, conveyed by the different Steamers and Flats of the Indus Flotilla between Kurrachee and Jfoolt,in, and 
vice versa, between tne 1st Feb,·uarg 1 848 and 30th .dpril 1 853 ; also t!te Number that marched from Kurrachee to Sukkur, and vice versa. 

Troops . . . . . . 
Ditto . . . .  . .  

. . -

• • 

. . 

' 

• •  

. . 
Years 5 

. . 

. . 
. . 

. . 

. . 
. . 

Number. 

. . 28,022 

. 1 8,480 

. .  46,502 

9,300 

(True copy) 

Remarks 

These comprise Invalids, &c. from Upper Provinces, Treasur.e Gu:lrds, E�cort Parties, 
Reliefs, and Recruits for the Punjaub. 

These comprise the Troops proceeded on Field Service, a.nd Rel iefs .  

Men per annum. 

(Signed) JAMES L. EVANS, Lieutemi n t, 
Deputy As�istant Quarter Master General. 

W. CHAPMAN, Lieutenant, Engineers, 
On Special Duty, Sciude, 

,..... 

(0 
Cl,) 

....... 
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APPENDIX �L 

Memo. of different Inquiries with a view to judging of the Cost per Ton per Mile of 
Land Carriage. 

EXAM PLES. 

[ N. B.-Tbe l\faund is of 28 lbs. , and 80 Maunds to the Ton.] 

BY I NQUIRY IN KoRBACB EB 'fowN. 

From Kurracliee to Kotree, 96 miles by hill route. 

l 

2 

3 
4 
5 

Cloth, silk, and valuable goods, by camel, hire Rs. 4-4-0 to Rs. 4-8-0 (mean 
Rs. 4-6-0), load 7 maunds of 80 lbs. each • • . .  

Grain of sorts, and groceries, by camel, hire Rs. 2-8-0 to Rs. 2- 1 2-0 (mean Rs. 2-10-0), 
load 7 maunds 

During the rains as above, hire Rs. 4-8-0 to Rs. 5 (mean Rs. 4- 1'2-0} 
By Bazar Master's Derrick, li i re Rs. 4-8-0, load 6 maunds • • • • 
By intptiry in Camp, hire Rs. 2-8-0 to Rs. 3 (mean Rs. 2- 12-0), load 6 mauuds 

( journey 6 days )  
6 

7 
8 

9 

Accordiug to Collector of Kurracl1ee, Rs. 1 0  per ton 

From Kurraehee to Sukku.r� distance 290 miles. 

:on camel , hire Rs. 6 to Rs. 8, (mean Rs. 7), load 7 maunds of 80 lbs . • • • •  
: Accord mg to Collector of Kurrachee, Rs. 24 per ton . .  • • • • • • • • 

I From Kurrachee to Se!twan, 146 miles. 
!According to Collector of Kurrachee, Rs. 1 2  per ton 

From Kurracltte to Totta, 6 l miles. 
1 O By Bazar Master's nerrick, camel hire Rs. 2-8-0, lo;id 6 mauncls 
l l Dilto ditto ditto tattoo h ire Rs. 1-8-0, load 2 ruaunds 

From Wagoda to Kurrachee by land, distance 14 milu. 
1 2  By camel, 7 maund loads, 1 2  as, to Rs. 1 (m ean 14  as.) 
13 By cart, 1 2  to 15  mauntis, Rs. l to Rs. 1 -8-0 (mean Rs. 1 -4-0) • • . .  
1 4  By l"amel, for karwa of 22 maunds, Rs. 1 -4-0 to Rs. 1 - 1 2 -0 (mean Rs. 1 -8-0) 

A-f emo. for River Traffic Cost. 

EXAMPLES. 

. - . .. . . . .  

. . . .  

From JVagoda to Kotree, di&tance 82 miles ; distance to Kotrufrom KuTTaclue 
96 miles. 

l Grain, groceries, &C"., down trip, Rs. 7- to Rs. 8 (mean Rs. 7-8-0) . .  • • • •  
2 Load WO maunds, add &. 2-6-0 to Wagoda for 1 00 mau r,ds • • • • • • • •  • • • • 
3 Load 1 00 mauuds, up trip, Rs. 9 to Rs. 10, add landing and carriage to Kurra:chee. 

[N.  B.-Come down with a fair  wind in 6 or 7 days, and go up, ir w ell manned, in 
25 to 30 days. Otherwise they may take 15  days on the down, and 45 days on 
the retu rn voyage. ] 

4 From \Yagoda to Kotree for a karwa of 22 maunds weight, Rs. 2-4-0 to Rs. 2-8-0 
( 111eao Rs. 2-6-0) . .. • • . .. . . .. • .  �. . . . . • • . .. .. • • . • . . .  

From Kurrachee to Wagoda, 14  milf!a by land. 
5 l"Joat load 1 00 maunds, Rs. 2-4-0 to Rs. 2-8-0 (mean Rs. 2-6-0) • • 
6 Boat load 22 maunds, ( I karwa,) 12  as. to Rs. 1 (mean 14  as.) . • • •  

From Suhliur to Wagoda, 276 '!'ilea ; deduct Wugoda to Kurrat:hee. 
7 
8 
9 

Boat load 1 00 maunds for !!rain, Rs. 1 1 - 12-0 . . . • • • • . • • • • • .  

10  

Ditto ditto for i.i l k, cloth, and valuables, Rs. 25 to Rs. 36, 1 00 maunds • •  
Charges of I ndus Floti l la for Steam Agent Rs. 8 - 12-q per ton per 100 

mi les up-river passa!!e • • • • • • • • • • • • • • • • • •  
Di ttu ditto at R s. 5- l l-4 per ton per 100 miles down-river passage 

As. 1 .40 
0.9 1 

2) 2.3 1 

Rate 
pe, Ton 

per M..ile. 

Annu. 

2.9 1 

1 .76 
3. 16  
3.50 

1 .42 
1 .66 

1 .54 
1 .32 

1 .3 1  

3.06 
5.5 1 

4.00 
2.96 
2. 1 8  

Rate 
per Ton 

per Mile. 

Annas. 

0.4 1 
0.46 

0.58 

0.76 
1 .27 

0. 1 9  
0.48 

Up anti down l'ltre11m (mean) . . . .  --- I . H i  
W .  CHAPMAN, Lieutenant, Engineers, 

-On Special Duty, Scinde. 
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Price, Curre1d iti  the Districts during the Weeh ending 20th June 1 853-. ( Scindian, July 2,id, 1 853.J 
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Km.,-aclitr, October ] 853. 
W. CHAPMAN, Lieutenant, Engineers, 

On Special Duty, Scinde. 
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APPENDIX 0. 

No. 482 OF 1853. 

To LIEUTENANT W. CHAPMAN, Engineers, 
On Special Duty, Scinde. 

Sm, 
I have the honour to acknowledge the receipt of your letter, dated 9th instant, and in 

reply to inform you, that the estimated amount per mensem for conveying the Mails between 
Kurrachee and Hyderabad, and vice verad, is Rs. 2,000 : this includes extra speed money, or 
remuneration for travelling within the time contracted for, viz. 7 miles per hour. 

2. I would assume this to be the average monthly outlay for the next five years, which 
would amount to Rs. J ,20,000. 

3. The above amount is solely a disbursement for the conveyance of the Mail. 

I have the honour to be, Sir, 
Your most obedient Servant, 

(Signed) E. L. COFFEY, 
Post Master in  Scinde. 

Post Master's Office, Kurrachee, 16th May 1 853. 

(True copy) 
W. CHAPMAN, Lieutenant, Engineers, 

On Special Duty, Scinde. 



No. 456 OP -1 853. 

REVENUE DEPA,l\TM£lfT, 

From the COMMISSIONER IN SCINDE, 

TQ the RmHT HoNOI\ABLE LORD VI�COUNT FALKLAND, 
Governor end President in CouQ.cil, Bombay. 

Dated 1 6th November 1853.  
Mv LoRo, 

Witµ refere�ce to paragraph J 8 of my letter No. 459, of this day's date, I have the · 
hon our to submit, for the orders of your  Lordship in To the. Superintending Engineer. 

No. 2936, of the 1 st jnstant. Council, the copy of correspondence as · per margin, on 
Reply from ditto, No. 2645, of the subject of the railway project between Kurracbee 

14th ditto, with enclosure. d h I d d bl' h . an t e n us, an of granting an esta 1s ment to 
Lieutenant  Chapman to �nable him to lay down and survey the line in question during 
the coming season. 

2. I would very strongly recommend a_ c()mpliance with the suggestion of Major 
Turner. It will iave one, it' not two years, in commencing the work ; and when it' is 
coDsidered that Lieutenant Chapman�s Report1 jm1t received, shows, that on the most 
liberal estimate of out.lay, and the most moderate calculation of profits, a return of at 
least five per cent. may be secured from the present traffic over the line of railway, and 
that a Company is now forming in England to take up the l ine and provide the capital, 
I feel assured that Government would wish to have the detailed surveys before them as 
soon ai possible. 

I have the honou r to be, &c. 
(Signed) H. B. E. FRERE, 

Commiiisioner in Scinde, 
K-urrachee, Commissioner•s Office, 1 6th November 1 853.  

No. 2836 o:, 1853 •. 

From the CO MM ISSIO�ER IN SC INDE, 

'J'o. th� SUPERI NTENDING ENGINEER IN SCINDE, 
Kurrachee. 

Dated 1st October 1853. 
SIR, 

As Lieute�ant Chapman has, I understand, nearly �ampleted bis Report on the subject 
of a canal to the Indus, and as the season for out-door operations is now at ha-pd, I have 
the honour to request that yQ« will instruet him, p�qding the receipt of Government 

z 
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ianction , to commence such an examination of the country between this and Kotree as 
may enable him to select the best line for a railway, which I feel l i t tle doubt will 
prove preferable to any other mode of communication w i th the lndas, and to frame 
such estimates of the cost of a line, of the kind described in the lately pul>li�hed despatch 
of the Government of Ind ia to the Honorable Court of Directors on the general subject 
of railways, as would enable Government to decide as to t.he propriety of encooraging 
a private Company to undertake its construction. 

2. This need not interfere with Lieutenant Chapman's visiti ng the Lukkee PaSB,and 
planning and estimating a road over it ; as, with the help of a steamer, which I have no 
doubt Captain Ethersey will be able to place at his disposal, the work will not probably 
occupy him many days. 

3. In the execution o.f the survey between th is and Kotree, it is ,·ery desi rable that 
Lieutenant Chapman should put himself in comm unication w i th Lieutenan t Steuart and . . . - . 

Mr. Rassenrade, who is to undertake the survey of the frontier under Lieuten ant 
Stcuart's orders, as Captain Strange has urged in a letter, of which a copy will be sent 
to you, the extension of that survey, so as to provide a topographical survey of the 
country between the frontier and the Indus series of the great trigonometrical survey. 
The survey requisite for Lieutenant Chapman's operations will ad<l largely to the 
surveyed portion of the country, and it would be a pi ty ei ther to go over the same 
ground twice, or to omit to connect the one work w ith the other on either side of it. 

! 'have, &c. 
(Signed) H .  B. E. FRERE, 

Commissioner in Scinde. 
Kurrackee, Commissioner�s Office, I sl October 1 853r 

No. 2645 o.- 1 853 .. 

PUBLIC w ORKS, GENER AL DEFARTMENT. 

To the COMMISSIONER IN SCIN DE. 

Srn, 
I have the honour to trantimit for your consideration a letter from Lieutenant 

Chapman, No. 58, of the 12th instant, 011 the subject of your letter No. 2836, of the 
1 st ultimo. 

2. There can, I think, be no question , that if i t  be determined to construct a railway 
fl'om Kurrachee to Kotree, it would greatly save both time and e.xpense were Lieute­
nant Chapman furnished with the establishment he asks, and thus enabled, during the 
coming working season, not only to select the besf l ine for the railway, but also to ob­
tain the data for making an accurate estimate of i ts cost. Without the assistance asked, 
Lieutenant Chapman could do little more than examine the country, and, possibly, select 
the most eligible line, but with it he might, I .th ink, have the l ine determined, and be 
prepared to let contracts for commencing the e8l'lh-works at all events at the beginning 
of the working season 1 854-55. 

3. The pay or the Assistants asked for wouIJ probably amount to Rs. 500* per 
mensem each. 

(Signed) 

Kurrachee, 14th November 1 853. 

I have, &c. 
H. B.  TURNER, Major, 

Su perin tending Engineer in Seinde. 

* Inclwive of Military pay, if in the Service. 
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No. 58 OF 1 853. 

To MAJOR TURNER, 
Su perintend ing Engineer in Scin<le. 

Sin, 
I have the honour to acknowledge the receipt of your letter, No. 2433, of the I5tb 

u l timo, with .accompaniments� directing me to proceed to the Lukkee Pass, with a view 
to laying ou t and surv�ying a line pf  road in that locality. 

This woi·k l shall be prepared to undertake as soon as I shall bave got my instru­
ments and marching establishment in order. 

2. I am further instrncied , on the completion of the Lnkkee roau est imate, to pro­
ceed with the investigation of the railway project, and · 10 lay down and survey a l ine  
of rai lroad from Kurrachee to the Indus. 
· To~ perform this lattt>r work efficiently, and at tl1e same tim e  cred itably to Govern ­
ment, and to myself, it seems hardly necessary to rem ind you that my present estab-. 
lishrneut of one Serjeant, having h ad l ittle or no _ex perience in such d uties, is perfectly 
inadequate. 

I can look to you only foT the provision of such Assistants as will allow .of the work 
being -carried out in a satisfactory manner. 

I beg to annex below a memo. of the assistance which is, in my op inion, necessary 
fo1· the com pletion of a railroad survey du ring _  the approaching season : ·-

Two Ass;stan ts, either Officers from the Corps1 01· persons having recei \·ed a practical 
ed u cation ail Surveyors and Calcu lators. 

Two Draftsmen, as Sub-Assistants, at Rs. 140 per rnensem each. 
One English Wri ter at Rs. 60 per meusum ; and such further establishment, beyond 

that a lready sanctioned ,. · as may hereafter be found to be necessary , i ll the slrnpe of 
Kullasee� Peons, &c. 

I h ave, &c. 
{Signed) W. CH A PMAN, Lieutenan t, 

Engineers. 
Kurrackee, 12th November 1853. 

(True copy) 
(Sign ed)  H .  B .  TURNER, Major, 

Superintend ing Engineer, Scinde. 

(True copies) 
(Signed) B. H. ELLIS, 

A s.,;istan t Comm issi.oner • 

. 
No. 2 1 1  OP 1863. 

FINANCIAL DEPARTMENT 
(RAILWAY BRANCH). 

To H. E. G OLDSM I D, EsQUIRE, 
Secr�tary to Government. 

Siu, 
In compliance · -with your endorsements on letters Nos. 456 and 459, dated l 6th 

No-vember, from the Coiµmissioner in S_cinde, · wi th accom paniments, on the subjM:t or 
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establishing a communication between the Indus and Kurrachee by a navigable canal, 
and an alternative project for effecting the same object by a railroad, I have the honour 
to offer the following remarks :-

2. I feel great diffidence in offering an opinion,-even a favourable one,-upon the 
merits of a pla·n drawn out and submitted, as it now is, in such minute and careful 
detail by Lieutenant Chapman, and after ii has received the approval of an Officer of 
Major Turner's experience ; and tnore especially in the present instance, where, setting 
other considerations aside, the opinions of an Officer regarding designs of this nature, 
formed on the spot, mast ever be preferable to those derived from plans and reports by 
parties at a distance. I shall, therefore, merely say, that in my opinion, if the plans 
no1v submitted are adopted and carried out, the canal would fulfil all that is expected 
from it, and that in an economical point of view its prQbable advantages and returns 
have �eeu exceedingly underrated by Lieutenant Chapman. 

3. But the question now submitted for consideration is, whether, admitting the 
feasibility of the plan for establishing a communication between Jerruck on the Indus 
and Kurrachee by a navigable canal, the alternative measure of a line of railway from 
Ku rrachee to Kotree is not, t.1king all points into consideration, to be preferred ; and I 
must concur with the Commissioner in Sciude, Major Turner, and Lieutenant Chapman, 
in this latter view. 

4. It is not necessary for me to enter into details on this question, which would mere­
ly be to recapitulate the reasons already brought forward in the accompanying Reports. 
No doubt it is an important advantage iu the canal plan, viz. that whilst it provides 
communieatfon, it  would afford, at the same time, an unlimited snpply of good water 
to Kul'rachee, and also 'for purposes of irrigation at various points throughout its course ; 
but, with this exception, all the advantages of speed, certainty, profit, &c. appear to be 
on the side of the railroad. As Mr. Frere observes, the very success of the canal would 
soon tend tu call into action the rivalry of a railroad, which would at once endanger 
all the profits of the former, unless Government, which it appears to me they could 
hardly do, should undertake to promise a monopoly to the canal, by prohibiting the 
for·mation of a rail. 

5. There is also much more risk in the canal plan than in that of a railway. As far 
as human judgment can go, the spot chosen for the head of the canal in the limestone 
1·ock at Jerruck is perfectly safe ; but, i u  a costly work of this description, the treacherous 
nature of the river Indus must eve1· be borne in mind ; and though there are no grounds 
at present for apprehending such a catastrophe, there is still no absolute certainty, that at 
some future period the river might not take a more easterly direction, and quit the foot 
of the Jern1ck hills. Unlikely as this contingency is, still, if it did occur, it would 
render the whole costly work of the canal, in all probability, absolu tely useless ; whilst, 
in the case of a railroad, any alteration of the course of the river near the terminus 
could, at the worst, entail only tlte necessity of comparatively petty alterations. I 
would also, with every deference to Major 'furner's and Lieutenant Chapman's opinions, 
submit, from what l remember of the nature of the country generally between Garrah 
and Kurrachee, that the1·e are there some treacherous portions of country, across which 
the canal would have to be carried, and alihough the difficulty might by no means be 
insurmountable, l should fear, that from the nature of the soil below, and the material 
of which tlie banks would necessarily be composed, it would be a matter of no small 
engineering difliculty to keep the work. secure and water-tight. 

6. The consideration of the original project for a canal is now so intimately mixed 
up with the alternative one of a railrnad, that it appears that the whole subject must 
remain undecided until that of the railroad is brought forward in such detail as will 
allow of a compal'ison of their respective me1•its. The p1·eseut is the season for carrying 

Qll fidd ope{ations in Sci11d�, aud as this is raJ>idly pao:ling by, and the los:1 of it must 
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enlail a yeal''s delay at least, I would beg most respectfully to submit fo1· the consideration 
of Goverument, that Lieutenant Chapmau should be furnished with the necessary means 
for completing at once the requisite surveys. Unless two Officers from the Corps 
could be at once sent, up to join him, it would be neccssal'y to sanction his procuring, 
if possible, in Scinde, the assistance he requires, viz. two Assistants, at a salary not 
exceeding Rs. 500 each, and two Draftsmen, at Rs. 140 each. The establishment of 
Kullassees, &c. might be drawn in a contingent bill. 

7. In conclusion, I would beg to offer a few remarks on points connected with the 
proposed railway. In paragraph 12 of Mr. Chapman's report, he says " the gauge has 
been fixed at 4' 8½', as being that now, by common consent, most generally adopted." 
,vithout entering into any discussion as to the relative merits of various widths of 
gauge, I may mention that that chosen for the lines now in progress at the three , 
Presidencies is a medium one of 5' 6" ; and although there i s  no absolute necessity for 
keeping to the same in any line west of the Indus, as the public could not at any 
future period be inconvenienced by such break of gauge, still, if only for uniformity's 
sake, it might be advisable in all Indian railways to adhere to one gauge, should 110 

good reasons �xist for adopting another in any particular instance. Iu laying out the 
plans, therefore, for the proposed line from Kurrachee to Kotree, I would recommend, 
unless there are reasons tu the contrary, that the gauge of 5' 6" be adopted. 

8. As regards sleepers, a large proportion of the line, where it may be surface line, 
or in cutting, would,_ I presume, from the facilities of procuring the material, be laid 
with stone l>locks : .  these, certainly, do not make so easy and smooth a road as a line 
laid with wooden sleepers, but the economy would probal>ly be great. Sleepers for the 
embankments, then, would only have to be provided for. And_ with reference to what 
l\Jajor Turner mentions respecting the ravages of white-ants, there seems reason to 
suppose, from our present experience on the Bombay and Tanna line; that the vibration 
of the passing trains is sufficient to deter that insect from attacking the wood, but longer 
experience is necessary to l>e quite certain on this point. 

9. The last sul>ject I would allude to is the supply of water. In laying out a l ine, 
too great care cannot be taken to ascertain the nature of the supply, not only as to 
quantity, but also as to quality. It is impossible to say to what extent the working 
expenses may be affected by this latter point ; and on such a line as that from Kurrachee 
to Kotree, there might be instances in which it might even be worth while to make a 
considerable detour, so as to ensure a proper supply of good water at certain stations 
on the line. 

Bombay, 2nd December 1853. 

AA 

I have the honour, &c. 
(Signed) J. H. G. CRAWFORD, Captain, 

Superintending Engineer, Railway Department. 
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