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ras Government, Public Works Dep A

- . the Mad
_ Proceedings of the ond November 1868.

retary to Chief Commissioner,
ent, to the Secretary to Gov-
dated Nagpore, 23rd Sep-

ng letter from the Sec
i i ks Departm
1 Provinces, Public Wor
CTrir:nt of Madras, Public Works Department,
r

[
- tember 1868, No. 320/3,940:—

No. 12. Read the follow;vi

ed by the Chief Com-

I am desir .
you ten copied of

l 13,807, dated 16th Sept. 1868 *

j »C. P No3ll

Superintending Engmeer, Upper Godavery Cir-
a =3

4 27th July 1868, with three

missioner to forward

i i ited,* show-
ated papers marginally cited,
s - de towards the com-

cle, No 145 date

ine the progress ma
‘ Statements. ing prog

ss regret that only one COPy of the

letion of the Godavery scheme, and to expre
pletl

an be forwarded. |

l'x plan ¢
| ' ORDER THEREON, ond November 1868, No. 3,435.

| 13.
| i Ordered to be recorded.

| ) IRRIGATION, No. 2. ¢
| o (True Extract.)

1, R E,
’ i RLES A, ORR Colneol,
‘ (Slgned) o - :Seoretary to Governments

To the Chief Engineer for Irrigabion
1 Supenntendmg Fagueer, 1st Division.
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No 3557

FroM
s SECRETARY 1o mHE CHIEF COMMISSIONER,

PusLic WoRES DEPARTMENT,

Central Prowinces,

{

To
THE SECRETARY 710 THE GOVERNMENT or INDIA.
Pusric Works DEPARTMENT]:,
Dated Nagpore, the 16th September 1868.
SIR, ’

i

As the locks at the 1st Barrier of the Godavery are now:
_ufficiently advanced to allow of boats passing through the canal,
and reaching without hindrance the foot of the 2nd Barnier, a distance
of 232 miles fiom the Coast, the Chucf Commissioner deems this a
fitting time to submit for the perusal of His Excellency in Council
o, report from Major Haig showing the progress made towards the

o . s
completion of the Godavery scheme as contemplated, with some.

v
-

statistics of the present 1ver tiaffic, and a few susgestions regarding
future operations

Lol

9 The work in hand may be divided into—

CONSTRUCTIVE OPERATIONS and SURVEYS y ¢

3 The works have been limited to the 1st and ond Barriers,
and the open reaches extending to the foot of the 3rd Barrier, some
300 miles inland; whilst the Survey operations include the 3rd Bat-
rier and the upper rivers called the Wurdah and the Wunna

4 Major Haig describes the work done and the present condi-
ton of the 1st Barrier very clearly, and thus summarises the result ‘“—

« The general result then of the operations up to the present
« time is that the canal with its locks is in working order ;
« the anicut is raised tosuch aheight as to retain the water
« ot the head of the Bamier 2 feet above its natural level,
« g0 as to afford as good mnavigation as is to be found in the
« open reaches above and below; and the obstructed part of
« the river channel below has been cleared to an extent to
« admit of navigation by steamers for 6 or 7 months, and
« by boats for the whole year”

.
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g | | ) been tl had the project for the 13rger\K
. wise have been the case, (

_ 9. This progress the Chief Commissioner considers to be very ] : woulld b‘;{;};eg:lizce accepted Even should the increase of trade on
noney o The opening of this canal.is the first return for the | Cﬁniiver demand, in course of time, the construction of the longer
t1;.’5}[1011((;y slunk in the undertaking 5 it will be interesting to watch ' LS ; * I(c}afl&l the value of the present gscieme as an alternative route c.om_
bil(?t e\ff_e opment of the boat traffic which will in all human proba- ! “nsates for the outlay on it, and secures permanence for the naviga-

l1 y oli(iw the increased facility for navigation; and it is with f tion. which by Major Haig’s showing would always be liatle to inter-
I\)I:%sl'lrﬁ Ir. Morris notes the fulfilment of the hopes held out by ; rupt’ion from extraordinary foods.
4la} alg on commencing work, that the 1st Barrier canal would .

be open for traffic by the mons 10. The Chief Commissioner is.aware that the methnd of turn-

: i i os lone a disputed point, but he thinks the
' m'g:dthmofB té{ll::;egol‘izy mu'ste;J now bg admitfed which has enabled the
Wlbr'gn‘:;ion to be opened to the foot of the 2nd Barrier thiee years
I}m]l‘?f: than it would otherwise have been, whilst 1t leaves' to the
:J?;f’l’r; itself to prove, from the expansion and development mduce(:i
by the minor improvement, t}}e necessity for the heavier outlay an
more complete navigation wWOrks

oons of 1868.

Sta,rtGBa,sﬁ)lée??;:?n b(,i,lslmd of the 2nd Barrier works is that a good
much as the ¢ (‘E ey dlﬁex: from those of the ]st Barrier, mas-
bt 3 vor y consist almost entirely of “masonmty ,” and although
demosit dy .Imn‘ute proportion of the whole mass of stone has been
MP- ited in the anicut, an Engireer will not fail to 1ealise  from
Major Haig’s deseription the methodical and complete arrangements
I progress to ensure a plentiful supply of material, as well as the -
care bestowed in maintaining a high sanitary condition amoagst the
workpeople ; and fiom these augur well for the future success of the

works, and the opening of the navigation to the foot of the 3rd

o e

e

11 The rates of work have also been noticed. ~Contrasting
{hese with those ruling in Nimar the most expensive district in the
(l';:ntml Piovincés, they are by no means out of the way, although

e et L TN

Y

: . - 0 £ rovince generall
Barrier. l ; they are Jugzher than the normal rates of the P g y
. ' it . CODAVERY NIMAR.
7 Considering th ining a_qualified staff of T 7
e dufficulty of obtammng a ¢ 11 0} Yy ‘ o 27 to 32
- Surveyors to carry Qut these jmportant operations in a country little " Rubble masonry.. . Rs §§g to 378 Rs 9{50 )
k,DOWIl, and generally covered with dense jungle, the Chief Commis- b " Cut-stone . ” 1096 7 §75 to 1125
sioner thinks the progress made in Survcy operations very good 1 Earthwork v . » L »
) ) oy
The estimate for the construction of a fair weather road from o d oslity. the outbreaks of
116 € ; N i A C . rawbacks of the locality, the (
Chanda 1o the foot of the 3rd, Barrier 1S ;Ll?lost ready for submission, o “Taking mt;) 'aﬁcﬁgsg zzgurre"s and the miscellaneoixs charges that in
. indeed woull cre now have been completed, but for an accident , sickness whiC 1( e ict ’ toush bo incurred, the Chief Commis-
The survevs f 1 to turn the 3rd Barrier have been completed L a spaisely popu:ate s 3 isfactory to record
© surveys for a Cand : ‘ ¢ tale exception to them, and it is satistactory 10 .
and the cutunate is in hand. whilst Mr Scott and his staff have . sioner does nob t: : I;teg e ‘o the estimated rate for dry
obtained vesy full and complete data of the Wurdah tiver from the top- ' that Major Haig an ‘;m?cﬂ .ond Barrier
of the 31d Barrier, to Phoolgaon, on the Great Indian Peninsula ; masonry in the anicut ot the ‘ ' .
Railway (190 miles) ; of the Wunna fiom 1§s Junction withthe \.Vurdah s 12 In remarking on the cpndition of the river betwee‘n dthet
near Soett, up to the gieat cotton mart of prgunghat (21 miles); as ! B: rri(;rs the Suporintending Engineer asks permission to proceed a
well as 25 miles of the Py‘n 8%1111%3,—-3, very important tributary of “ I;Lce to a limited extent with the clearance of cha_nnels through rc;qk}
the Wurdah joining 1L near anaa . L i % ods, an d ith the’ construction of groins, pendmg the prepara 101.)
. 8 The manner in \Ighish Major Haig proposes to utilize the " of es’timates
Survey establishment 12 2y l:Ologxpal. obs?rvations during the mon- ; " The Chief Commissioner thinks that this may safely be left to
soon recess has the Chief Commissioner’s full approval, for cven ; :«oretion of the Superintending Enginecr, and he solicits the '
should the data thus obtained not be turned to use in the . Godhvery : the d}gf.lr :n‘(())f the Government of India to place at his disposal & sum
. . - . oy . ' v? : 1 b il
navigation, yet any practical rules regarding the pioportion of the i Do s, 15,000 (debitable to the Godavery allotment) to be covered by
whole rain-fall mrownloﬁ b;irl the soil deduced from accurate obser ? of Hs- ros whep his knowledge of the wants of the localitics shalj.
-ati a large sc . - ' t : ‘
vations on a large scale wi be of great value, and will b ived ‘ eSUmIH. o frame ther on reliable data
by the Piofcssion as a very important addition to ° Tecelvs i enable hum 10 1ra ‘ o, ] .
knowledge ' our Engineering ' ‘ 13 Mr Morris observes that Major Halg is desirous of formn}x}g
9  After touchi th o h . a sepz;ra,te Divicion for ﬂ%G l;exp(.lovai of the 'Sho‘ahs’ fur? (til{: Sﬁifﬁf.{ztiﬁﬁ
9 After touching on the work ex . .o ‘ P fheer or Subordinate eXperience e hol
fow remarks upon the 1st Barrie(;‘rl;é?:x;lét;d, Major Haig offers a, ? t services %egi: V(&) o1ks on t’;‘le Ganges 1f the services of a Subordinate
tion, and shows_that the adoplion of the present plan Las brovght a2 improvert el 4y e Officiting Chief Commissioner would be gt b
some 200 miles of the river under navigation three yI“; :rI; ];gineiozﬁan : s :‘&rl:;co 41d be placed at the Superintending Engineer's disposal, but he
P 3 1 . ¢ .
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Divisio ith i
n with its accom 1
C panying o
. ying office charges
El.lg.u}eers, and worked
Division.
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14 The trade statistics wi
o) 3 3 S Wll], the Ch. . R
ltc)fn ({c%g with interest. Being the first i‘zfl‘ia%(immlssmner thinks,
parison at hav}g been prepared on the U e returns of the
can be made with previ
and nature of the articles sbovg iﬁgotuih years ; but the variety

import trade exists The very small Propgr tiggguélg—work of a large

the exports bears to that i
ears of the i
;?;ehl?i\;rev%r, mgmﬁ&:ant of the povergtgoggstégsa?f?
er flows, and seems to point out (s to
) that it i i
Zs}; I:}l(ltsg;nltoolg f‘)orrlncreaqe for some time tE)IE:éS tothe imports alone
tho exter t?d 265 tons has found its way up th me. Already salt to
: P at the salt traders will largely av P] © river, and. it is to be
oute, and that the cheapness of caf;'ri i pemselves of the water

creased consumption of this most nec:g%i;;igr?.elfollowed by an in-
RS2 icle of food.

¢t through which

15 Closcly connect X
. ~t ed with t}
water carr M 1e traflic . .
the 1st Ba;abr;e? I\? afj%? ItIhq data he has collecl;itc{lgﬁs . Ills the c%st1 o‘{
. o aig mak o e ov
proved condition to stand ;S fozi)ll;iiathl”’ with the river h;‘ulfzasr uiim—

Up—stream 21ann per ton per nile —

’ annasto22 :

These r: - 22annas Down-stro .

hve Se tr};u_tes; the Supvrmtendmg En+in own-stream, 0 9pie tol 0 ann
is to three causes— Jineer reguids as high, and attrl-

(1) The use of sm
current at certain pla,cez;t.1 ! boats, necessitated by the strength of the
~ L4

(2) Prevalence of fever
(3 )——.Want of areturn loag

the followi
(1 ) The e . wing remedia] -
difficult place stablishment of capsta, measures :
o pstans to warp the boatsover the

of boat ; th ruction at Gove
be paid forese to be let out to the gﬁﬁent expense of a better class
. Y Instalments, ers on a monthly rent, or to

(3) The establish

’ ! ment . .
to boats’ crews striken of a Medical Subordinate to afford aid

down by fever.

16. The Chief Commissioner fe

els'some diﬁiculty in dealing

repare ' i
prepared to recommend the formation of a separate Executive

C » - i <
earance operations might be placed under either cffi' etlf(}; Ullﬂkxg t}%esp
ecutive

as a Sub-Division of the 1st or 2nd Barrier
i

pper Godavery no com-

ich the value of,
0 to Rs 138709y, ;

s

S e e et M i €O

s

U e maleiiy

‘ P Y

P )

e

e n I
»

-«

of greater cap
employment.
increase, b

duction of & t
Commissioner would then be prepared to take up the question of the

establishment of capstan stations. _At present he is not inclined to

recommend

Governmen s he Is .
age has gverywhere 1n this country followed the construction of roads,

<6 will a better class of boat follow on the improved navigation with-
out the intervention of Government.

of simple me . e 1
give the boatmen confidence, and is worth considering

soon, as it 18 :
spurs exercise the greatest effect, and if the services of an experience

Subordinate can be obtained he should be at work on the river as
speedily as possible :

I

/",,v"

5

acity , and self-interest will gradually bring about their
1f Major Haig learns that boat building is on the
o should use all legitimate influence to promote the intro-
better pattern, and should he be successful the Chief

either advanta%ﬁﬂ for boats, or their construction in
t yards, as he feels assured that as improved wheeled carri-

rThe employment of a Dresser and the establishment of depdts
dicines would, the Chief Commissioner thinks, tend to

17. In conclusion Mr Morris would solicit early orders in the
ect of paras 12 and 13 The shoal operations cannot begin too
t is at the time of freshes and half-flood that groins and

1 have the honor to be.
. Sir,

Yoin' most obedient Servant,

WM W/PJ

Secretary to the Chief Commissioner, P,W.D. R
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SIR,
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RPN \3..“:.;&\ NS \:\:\ \\m ) 7 Your telegram calling for an immediate and special
) ) \ . ; 1eport upon the Godavery works reached me a week ago, but 1 was-
% then constantly engaged upon wor ks for the opening of the canal at
g this Barrier, and have been unable to attend to your requisition )
¥
H
i
!

e
4&‘??37\&
fore
)
.
o w—

it
LTS
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L3

until now '

' T am not aware what is the precise nature of the 4information
' shich thé Government roquires, but suppose they wish to know
’ what is the present state of the works generally, and what progress .
has been made towards the completion of the whole scheme as at
M esent defined g

s

- These points therefore 1 propose to illustrate, mot entering
., jnuch into details which as regards the operations of the past year
' . have already Leen sufficiently given in my Annual Pirogress Report
i shall pdd some suggestions in 1cgard to future operations, and also
wive the statistics of the present river traffic,

P )

9 Under existing orders all constructive operations have b2en

. limited to the 300 miles of river below the 3rd Barrier.. The only
work in ]u}nd obove that Barrier has been the Surveys neces-
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sary for the Preparation of estimates for- the road from Chanda to

: Barrier, and the im rove-
ment of the Wurdah up to Hingunghat. I will now describg the

the foot, of the Barrier, the canal. at the

rogre :
progress made under both hcads, Construction and Survey

1st Barrier ° ) .
. 3 The workg at this Barrier it will be 1emembered consist of,
()  An anicut near the'head of the Barriér with—

2 . ) .
eutra(d ) IA lfanal of two miles.in length furnished with a head or
conn nieﬂoc » and scouring sluices, and a pair of tail-locks, which

€ct the navigation above the Bairier with that below, and— -

L (3) Cle&l".ing.a channel th: ough the rocky part of the river bed

etween the tail-locks and the terminus of the lomy canal (now in
abeyance) a distance of 21 miles I have alrcady 1eported that the
brogress made with these works has been such that the canal was
opened for traffic on the 16th instant The actual state of each work
18 as follows — :

(4 )---The anicut having a total length of 1,700 yards, is built
up to its full height and section for a length of 800 yards, and to
within two feet of its full height ; but not quite to -its full section

for the remaining 900 yards.
(B)--The head-lock is finished
(¢)-—The scouring sluices are finished

(p)—The canal is finished with the exception of g portion of
the earthwork below thé tail-locks, and in the regulating tank
above - )

(e)--The tail-locks are finished sufficiently to admit of their
use, but the gear for working the gates is not yet fitted up, and is
,replaced for the present by ropes and tackle :

¢r )--The flood embankments are not quite finished

.

¢ )—A pagsage has been cleared throuch the rock 3
21 m(ﬂgs of 1iver below the tail-Jocks suﬂjctienﬂy to é‘l’lgiftgfofl atx}zlf
gation by steamers up to Ist F ebruary, and by boats for the
whole year I would limit this statement by adding that the steamers
must have sufficient power, as the channel gzt present cleared j eqt
two points still so narrow that the rush of watey through it ; lsce}—
tain states of the river intermediate betwgen hg] £flocds 11% o
water is greater than our little'steamers can stem, T meq atlitmt at
times during two months, July and November out’ of Itlhe l;evell
months of steam navigation our present stegme. o « s 4
be unable to make the ascent : amers will for this year

4 Such in general terms js the degree of completeness as yet
attained in the 1st Barrier works Perhaps a more accurate idea

© of it may be formed from an ins‘p'ection ‘of the following, statement

. s e camer—n
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of the quantities of work déné up to.end of last month, and woik
yet remaining to be done - '

Gt — -
° o £ EE 2% | e 5 23 .
. sc |8 | 5@ [E5F | 8 38
g @3 2 2o | E S | EE
o 28 | S 5 [ %z 25 [ 522
Naves or Wonrks *|. S s> Z3E8 | 586 | g3 E= 2%
3 - = 508 = 2z @ A e
3 w5 Secl £8 |[af_ | 8% | 2EZ
Re | mE | S5 &2 S8 35 |S56
- S 28 2 Gt 5 S
: “Rabll 868,493 09 s ; e
abble, 868, 2,428 176,065! 3. - axe
1 Amcut .. { Cutsions | 20488 wanel “poocs gslo,ao 9,66,9001,03,574
2, Piotective works
at l)ead Of l&land on :RUOf)le 8],407 81,407 .. 33’334‘ 33)334,
which anicut abuts Rubil . .
- ubble | 183,410]" 180829 2381 -
3 Scouring sluices }Cut&mne 10,745 10,715 .‘. ¥}31,7(‘59 1,20,584) 2,205
L Rublle | 248803 218503
4 Mealdok b tide | 20008 ez .. 1133,002 1,835,200, 2462
5 Canal - an Earthwoik [15977,524:15,186,072 791,452 215,597 2,03,587 12,010
. t gt -~ 173 Lol
0 cffﬁgl‘““ ing "tan do 11627428 4921821135305 13815 774 6,071
7 TaiHlocks .| f Bullle | 330818 4323780/ 2038 }176,312 142,581] 53,761

O
.

A Cutestone 9,563  a7,200 2,363
8 Flood embank-{ Earth-
ment oo b« wank

T Rock | 1954693 930763
3

(]

2,
7,738,4271 6,576,397’1_,182,030 64,654 6,397 8,257

1,023,930

1
F121,416] 54537 66,859
9 Rwver unproveq$ yreq rok, 9 909 769 1,8_2’5.‘.2]] 170190} 7

ments . gravel  and
i shingle y

10 Shelter for es-
tabhshmert, work-
shops and stores

!
11 1ot Barne: i
}

84700 78,308 6,392

.o ene e *

33,6000 54,929 671

tramway .o ° e .
12 Station m- ' . L . 9147 044
provements . s , *-_:-_—

. Total .. {1462556 12,20,574;2,42,262

|

5 The following Table, compiled fiom the foregoi'ng, shows the

total quantity of-each description of work as per estimate, the quan-
tity completed, and the proportion of the latter to the former.

*

.

’ X Total cubic] Completed, Per
Description of Work feet. cubie feet. {cent

LY

Rubble masonry . ae ] 1712981 1,532,247 90
Cut-stone do ve oo . .o 61,030 380,588 60
Earthwoik . . .1 23,363379] 22,925 4,592 88
Mixed rock an.d gravel excavation .. oo 4947435 2,733,835 33

- In regard to this statement, I would observe -

" (1)---The total quantity of earthwork of various kinds actually
completed is very much larger than that here shown, which does not

-

(%)




TN

e

4

include the quantities in the different -exeavatiows, of which those
for the locks varied from 20 to 50 feet in depth ]

(2 )-.——The statqmént only shows the ¢quantities of the prncipal-
* descriptions of work A great deal more of other” kinds has been

done which is not here exhibited '

(3)—-0f the 10 per cent of rubble masonry, and 40 ‘per cent of
cut-stone work yet remaining to be completed, almost all is in the
unfinished part of the anicut

G- The general result then of the operations up to the present
time is that the canal with its locks is in working order, the anicut
is raised to such a height as to retain the water at the head of the

Barrier two feet ahove its natural level, and so to afford -as good -

navigation as is to be found in the open reaches of the fiver above
and below , and the obstiucted part of the, river channel -belc.)w the
Barrier has been cleared to an estent to admit of navigation by
steamers for six or seven months, and by boats for the whole year

7 Tt will, T hope, be satisfactory to the Government to learn
that the navigation has been opened, though imperfectly as yat, to
the foof of thg 9nd Barrier. 1 shall return to the subject after
describing the progress made at the other Bariiers, but T cannot pass
on to them without first placing on record a _humble_aqknowledgmgnt
of the mercy vouchsafed by Almighty God in permitting us to bring

our work thus far towards completion - : .

ond Barrier

8 The orders of the vaernment of India sanctioning the com-

- mencement of the 2nd Barrier works were received in March 1867.
But one woiking season, and about a quarter of anotl}er, has there-
fore elapsed up to ‘the present time since ground way first bioken
As cverything had to be done ab wntio, the Government will not be
sury nsed to leain that the work accon}phshed up to the; prosent time
15 cl.efly of a preparatory nature ' The river w_oxks. at this point
con- -4 of an apicut thrown across the Barrier near its lower end,
which will raise the water above it to a height of 44 feet above that
below, and thus submerge pot only the \\'llo}e of the 10 miles of rocky
raach above, but also 2 mlles,more of a bioad sandy bed with too
steep a declivity for good navigation  The 1iver channel below the
anicut is deep and navigable at all times of the year There is
therefore no necessity' for o canal | A flight of three locks at the

left end of the anicut will connect the navigation below with that- '

ahove the work . .

9 For some miles both above and below tle site of the ani-
cut, the riveris confined between hills, which running sheer down into
the water on the left bank; leave but a narrow s‘:rip of level land
between them and the 1iver on the 1ight This conficuration of the
oround does not conduce to the healthiness of the woik-stations

. which are established on the 1ight (Nizam’s) bank---one at Neclum-
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-pilly imisediately at the end of the anicut, the other at Encham-
pilly, about 13 miles further down theriver The hill whence the stone
.of which the anicut 1s to be built 1s obtained, is a hittle above the
line of anicut on the same bank, and the limestone quarries about
.a mile below the Enchampilly station  The whele of the interme-
diate strip of land, 3 miles long, has been cleared of forest to the foot
of the Lulls, and in the neighbourhood of the anicut quarries the
Lull side has itself also been cleared nearly to'the top A road
metalled and bridged, but not yet complete, connects the two woirk-sta-
tions The quarries have been opened, and are connected by 2 miles
of 4-8) gauge railway with .the anicut and workshops The hime-
stonc and -cutstone quarries ate similaily connected by a lighter
description of tramway with the deep channel on the left bank of the

river . Accommodation for the whole of.the establishments, as well

as for stores and workshops has been erected, and lines capable of

. housing 2,800 workpeople In fact all preparatory works have been

completed, and were so far adyanced that during the latter half of
the past woirking scason constructive operatipns in the river bed
were commenced

Up to the present time 33,700 tous of stone have been leposited
in the anicut 17,000 more are quaried and ready for transport,
and 7,500 cubic feet of rubble masonry have been built jin the foun-
dations of the guard wall on the left bank. Now that the mse of
the 1iver has put a stop to further work in the bed, stone is being
quarried and materials collected for next season’s work:*

* ) ) ca e
10. Thrugh the above description represents & smaller amount

.of progress than I had hoped to accomplish up to the piesent time,

yet as 1t will gencrally be admitted that in works of this class, car-
1ied on in such a reinote and umnhabitcd. part of the country, where
the first settlers must clear the very ground on which thewr houses
are to be built, the first year must necessarily be occupied chiefly by
works of a preparatory kind. I hope that the progicss will on the
whole not be thought unsatisfactory The establishment have suf-
fered,severely fiom fever, especially the Europeans, but the expe-
ricnce at the 1st Bartier leads us to expect that this is a hindrance
which will diminish year by year as the works advahce I am
myself very well satistied with the manuer in which the operations

are conducted by the present Exccutive Engineer

The petty contract system is in force in every pait of them, .

down to the very smallest details, and no wotk, . 1o‘wcvei tudling, is
undertaken without a previously picpared and sanctioned estimate,
and constant check upon the rates ‘

11 With regard to the probable date of completion, I think
we may reckon on all being f}mShed by June 187'1, ’ghat is to say,
that by that time the niver will be opened for navigation.to the foot
.of 3rd Bariier,—330 myles fiom the sea o,
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" surveyed up to Hingunghat
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Clearing rock inriver bed at Albaca, half way batween 1st and 2ad

Barriers

12 A channel which, for want of labour, it was necessary to
limit to a width of 10 yards only, has been cléared through these
rocks, a distance of'about 2 miles It will be navigable by boats for

9 or 10 months, and by steanters for about 7 months About 50,000

cubic feet of rock were removed in the past season, and a bungalow
for the subordinate in charge with cooly lines are almost completed
To prevent misconception I should perhaps explain that the
rock in this piece of the river does not extend along the whole
length mentioned, but occurs at intervals, and that it lies low, only
rising to a height of 2 to 3 feet above low water level ]

Surveys above 3rd Barrier e

, 1st—Toad from Chanda to the foot of 81d Barrer

.13 This survey was completed. more than a month ago', and
Mr Scott, the Assistant Engineer, under whose supervision 1t was
carried out, reports, under date 4th instant, “ Corperal Pollock, Over-
seer, has been preparing the estimate for the road under mv instruc-
tions, and had 1t almost completed a short ime’ aco, when his tent
was struck by a storm, and the estimate “destro.y%d’. A second 18
now under preparation, and shall be submitted with the least

possible delay ”  In a few weeks, therefore, I shall probably be able
to submit this estimate. provably be .

Survey for Canal round 3rd Barrier . .

14 This Survey is also completed Mr Asgi ST
. . « V. . \ ssistant Enginecr.
blecfek?% h%s carried it OquW1th great care, and inbz: most COI;})lete
and satisfactory manner. e has only i . ‘o ;
and has brought with him the Yy Just ieturned to this Bairier,

4 . VVhOl Of s Zf,-
ration of the estimates, upon Whichehe the materials for the prep

. and another Assistant wil
now be employed during the monsoon months e

miéSiIOIl]mpe ?y the end of the year the estimate will be ready for sub-
Sul.'YeY _Of Wurda.}} above the 3rd Ba.rriez.' .

15 The Government of India, directed that this 1iver should be

The Chief C Tac) Lle-
sed that if possible the surveys should be e R er lLowever -
way crossing at Poolgaum ¥s should be continued up to the 18!

There was time and establishment, . ' .
the Wurdah, 21 miles of the Wun;l; (lf sufficient for'hoth 190 wiles of

he tri . n-
ghat is situated), and 25 miles of the ie tributary on which Hing"

Pynegunga, have been very ¢O:
pletely surveyed by Mr Scott and his” suliar ga, have been very 1o
cection has Jeen obtained of the Wls subordinates A longitt

hole of these rivers, commuencing

from the head of the 3rd Barrier, checkeg by.a return line Of levels

s
‘}:«‘.nr .
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of 138 mules ib length A rougI} sketch has been made of the entire
lenoth of the three iivers, showing the sandy and® rocky shoals and
Cmfﬁgumtion of the banks, and also detailed surveys of several por~
f1ons of shotrt length, aggregating about 15 miles, of special interest
500 ‘transverse sections of the _summer channel have been taken
between 3rd Barrier and Hmgunghat, with numerous measurements of
the dischage, and similar sectiohs at longer distances. apart between

the mouth of the Wunna, and Poolgaum ~ The result, I.think, 1s that

- we are nOW in possession of full information respecting 936 miles of

the Wurdab, and its tx}butaries above the 3rd Barrier, which are
capable of improvement in various degrees;.and accuiate and 1'?1'1able
data have been obtained for the preparation of detailed estimates
whenever the Gove}*nment may desire them .
: . XA

Air Scott and his subordinates have thus accomplished in a very
«atisfactory manner the field work of the Survey, and aie gow engaged
m 1educing it to paper . ;

Hydrolozical observationg in the Wurdah Valley
L]

16 The Suivey establishment employed upon the W‘ux:d.ah in
the dry season nat Lhaving sufficient W(.)rk't.o occupy- them duinig the
Lams, 16 occurred to me that a part of it might with great advantage
be ciployed in proeuting reliable-data upon a point respectmg.whlgh
we have a$ yet only general conclustons based upon observations in
other countries to guude us, vz, the proportion of tire total .%am-fe?lr
which 1uns off by the ri\.'ers and water-courses, and which is avail-
able for storage For this purpose the Bore river, a tnibutary of t.he
Wunua, has been sclected It.s catchment basin doyvn_ to the point
whére the discharge of- the river-1s being -measured is apout 180
square miles, lying on the southern slopes of the cluster of hills north
of Hmgunghat With.the sanction of the Cluef Comnuss’wne.r rain
gaugeswso constructed as to C(.)ntal.nthe whole of one season’s mm:fall
have been set up at three pgmts in this area, and a fourth at Hing-
nee on the Bore, where two Surveyors are stationed, wha are engaged
in recording hourly the heights of water in the river, and measuring
the velocities of current - At the close of the rans the ‘discharges
having been computed and compared with the ascertained raim-fall,

some satisfactory conclusions will, I hope, be afforded as to the 1elative
proportions of the twao.

Surveys .of other Tributaries of the Godavery

" 17. No other surveys than that of the Wurdah have been
undertaken The 10,000 rupees granted by His Highness the Nizam
for the survey of the main Godavery from Nassick to the ,confluence
of the Pranhegta1emain still avallable _ It is much to }Je desu"e('l that

- should know precisely what the navigable capabilities of this 600
» ?195 of river really are, and I hope many years will not elaj se before
?\l; pave full informatien upon the subjeet '

+
»

.



g,

el g e ek,

e

'yet been clearcd to only half its width, and it is i

little steamers can stem when the 1iver is onl ya

S
On the Wynegunga nothi ' ¢

: gung ung has been done , We know that

there isa boat traihic to the extent of 1,068 tons per annum on the
upper.part of it, and that it is navigable "by small boats, with the
exception of twoor three places where obstacles not of '
a}bl‘e nature exist to within 60 miles of its
through a valley with a population of 2 millions, and that it may be

connegted by canal with the Wurdah immed; .
( 1 ediately above the 3rd Bar-
rie1.  Here for the present out information stopg T

Summary of Progress

mouth ; that 1t flows

-

18 To . .
oenerally up sgr‘nﬂup* the progress made with the Godavery scheme
Low ¢ d fI O'the present time is as follows ---Thé . navigation is
10w open from the Port of Cocanada to the foot of the 2nd Dariier,

a distance of 232 miles, and it will probably be o
; > ¢ t of.
the 3rd Barrier 300 miles in 3 yearsp more y bo opened to the foo

.+l thesurveys necessaly to cuable the Government to decide

upon the various questions connected with the extension of the com-
munication beyond the 3rd Bariier are complete, the estimaté for the
Chanda 10ad is nearly finished, and those tor the novieation Works
are about to be put in hand =

Remarks upon the 1st Barrier Scheme .

19, Asany discussion of the Wurdah navigation question is for-
* The Secrefary’s tele- ISP 10 the objects of this report,* I shall in what
gram dirceted that the * 1 have now to say confine my remarks entirely
iept%rt. shol{}d be coufineld  to matters connected with the navigation below
o < . 3 y
Barroom sat thethiee  the 3pd Barrier  To return then to the lower
. . or Ist Baiiier, there are some considerations con-
nected with the works pow so far advanced towards completion to
which I would direct attention )

1st -—-The Governmeunt will doubtless desire to know to Whlxt
extent the “ Short Canal” project is likcly to prove an efficient sub-
stitute for the Long Canal, and whether the woik aly eitdy done i
the blasting of 1ock and clearing of the navigable ¢hannel below t} 1
Barrier atfords the means of judging as to the probable cost of thl.ef
part of the project : 18

In the first place it is to be observed that the channe! has as

. ; ow httle moxe t}
a month ‘SH.]C?I the 1?'.61; rose  We have therefore had little ;gggf
udging; he s Lo -
tunity of judgmg ot the state of the nawigation, *and we are cel-

tain that whatever that may be, it must be much j .
% Ch nie . .

will be when the passage 15 cut to its full widt}inf X?Ii)l-gi“ ixa,:, hl;
. sen

currents at Lwo pomts are, as I have already said greater than our
’ u * an

few feet above its sum-

mer level When the river rises hioher ¢ :
guer the dificulty disappears, ag the

waler finds more vent, and is not so confined, and [ beliey h will be
f ound to -be the ¢ace also .after the freshes Lave sub%i?lsqc 1’1?1(1 the
river has fallen to about its diy weather leve] M} bee,l(ié R

any very formid-*

o
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that when the river channel shall have been c_ompleted‘ to the full
width now contemplated, though the current.will be strong, and so
far an obstruction to up-going boats and steamers, yet *it will not be
more than can be surmounted with some difficulty

Perhaps this is as much as, in the present state of the 1iver
cenerally, we need desire We shall have obtained a passage of this
ﬁe'scuptlon at a cdost of about three lakhs (locks icluded) msfcead of a
much better one for perhaps 3 or 4 times as much The saving t}}us
cffected has enabled us to proceed with the works at the 2nd Barl:ler,
which mizht otherwise have been postponed for some years The
funds and establishment which would have been employed for the
next two years on the long canal will now be available for such
works, as may be required for the improvement of the navigation
betweerl the barriers, and we are enabled to bring 200 miles of navi-
gation into operation some three years sooner than we could other-

wise have done.

This last is, in my opinion, a very important point.

20 Next, as regards the probable cost of the rock cleating
Upon this point last season’s work has supplied very reliable data
The cost has been much below what we anticipated In the state-
men} in para 4 it will be seen that the total quantity of rock, grm.*el,
and shingle to be removed (as obtained by ca}'eful”detal.led measure-
ments) is 4,947,455 cubic feet, and that of this, 2,753,335 cubic feet
were removed this last season, leaving 2,194,120.9111)10 feet still to be
done Now the revised estimates of thg 1st Barnier wmk.s have been
nearly complete for some months past, its completion being delayed
E?;;sl in an abstract of 1t sent to me by the Execu.tive Engineer in
March last the estimated cost of the. rock clearing in the river bed
was entered Rs 2,89,000 On summing up however the ex_pendlture
in the last season, and comparing it with the work done, it s foun.d
that the former rate was nearly twice too high, and the total of this
item in the estimate is now reduced to Rs 1,21,000 only

91. e know then the cost per yard of this description of
work, but I would observe that the actual quantity of 10ck whichi it
will be necessary to rémove can only be decided by actual obselzva—
tion of the effects of a certain amount of clearance

The channel now being cleared is of the following section .-

y by the uncertainty of the rate to be charged for work of this
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.between these limits

. 10
It is a ch oip s
is intended f01£'t n’?lfé g ihin a channel; the larger one, 150 feet broad
plenty of room; and 'g nsoon navigation, when steamers must have
lowest summer level 1 §Phﬂoor 18 to be cut down to 2 feet above the
use in the low wate e smaller channel in its centre which is for
r months is to have a width of 90 feet only, aﬁd to

be cut dow
Ble for the wiol: ;eee;rbdf‘f) fowest summer level, o as to be naviga-
: elieve that these dimensions will be gefle-

rally found to be :

level channel ma ngﬁm.ent, but at a few points it is"possible the high
pose that the W% ljl‘i(lulre .enlargement “On the whole, I shoulci Suop-
navigable eondition agee?ll)l ired to bl:ing the river paséa«e into such
14 lakh. above described will not in any case exceed

22, To what ext . L \
. 12t extent then, i

1iver channel to be effective ;s’, ;tsﬁl

I answer- it w .
It must always tb: z; I;f; o }ntended as a sulsutute, save temporarily.
important addition to t} perfect one  But it is 3 most valuable and
always insisted y 1€ canal, an alterrtative route, which, as I have
pon from the time when I first sugg’ested it’, ‘the oy

gation could .

0 Tevive by- (ﬁ)ardly be considered complete without I am not going

Gov gone controversies ; but I wish si N atisfy the
ernment ; wish simply to satisfy the

tha . .

canal ig completf;&dit }f}’thmg got their money’s worth, that if the long

the execution of th (1) a single rupee will have been thrown away in

support of this Po:itsig?ll ﬁll:nll)rf‘]l?(;ti L havelittle more to say now i
. a : ,

perhaps, receive more attention tlltarl,ntﬁg}(z.idic})%ﬁe;ny rcmarks may,

23 T}
bank, and %;;Oﬁli%fanta}imns fo.r 1:7 out of 23 miles along the river
0 years, rise from léei 1%0(18 within our own observation of the last
In fuch foods thaecteny 12 fect above the ground in which it is cut
1ere oreBtllllte head of water on the bank would vary
epressions in the ground at many points the canal crosses deep
into the bank by old und, gullies cut as much as 20 and 30 fect deep
of witer would}lr) old water-courses. At a few such pomnts the head
of this class samsef)i:: ;;léligazf-,sf}? feet bN oW my explglience in works
en e . LA 1 >
yea1s are scarcely exposed at all to tg; ?ilélgflnsen;:e“;%lcg rl;l io; t(‘,lelll']\,aal,‘lys

subjected
jected to such pressures as these, there never can be absolute

certainty a i i
y as to their security unless they are made of dimensions much

larger than an
y of those even co

ment, i ntemplated f . :
o il ot e f i e 1l
are dry i i hose only liable to such trj .

othor zr elr'lm?rllelr }(I:entl e, and belome the favoul.ﬁzlh&t long intervals

» Whose burrows are: always a source o?gnt of rats an
anger,

21 But thisi i y fl
Lthis 1s not all. Tt is certain that 50 ears ago a 1100
o

ay .be asked, may we expect the
bstitute for the canal?

s~
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once in 10 years, but when it did occur, it would cut the navigation
in two, and at once put a stop to all traffic, save by means of an
expensive portage, for which perhaps no facilities might be at hand
At any point on the river the liability to such a check would be a

.defect, but most of all at this, the lowest Barrier. At

most serious :
the two upper Barriers no such accident could occur.

At the 2nd there is no canal, and at the 3rd the preposed line of
ng the river bank within reach of the floods for only &
he 32, and the extreme head of water cn the banks
would be very much less than at the 1st Barrier. We thus find our
line of navigation threatened at one point only, but that the most "
important, with a danger which it would be folly not to provide
against Now the alternative river route furnishes just the provision
we require, and at an additional cost of only 3 or 4 lakhs, out of per-

haps 80 or 100 lakhs,

The tail-locks of the short canal are situated only 2 miles below
its head. There would be no difficulty in strengthening the banks
for that distance if necessary, but a breach in them would be of little

consequence
With this canal then, and the river below, we should have a
tion during its temporary

route which would provide for the naviga

suspension in the long canal Can anyone, looking at the value and
importagce of the navigation, suppose that such a provision against
acciden£ is not most necessary, or that itis not well worth the extra

expense it involves.

canal runs alo
miles out of t

This consideration has to my mind always justified the ex-
ense of the addution to the long canal of a pair of locks, and some

miles of improved river navigation

95 1 will add one more consideration. 1f the short canal

«cheme thus provides an efficient temporary substitute for the .car}al,
why, supposing the latter completed, go-to the expense of shutting
ders such a substitute neces-

out the floods whose rare occurience rende :
sary It might be casier and better, as it would certainly be very
s (such as that of 1818) to over-

_much cheaper, to alléw the great flood
dow the canal, than to shut them out If so, we should have as an
additional set-off against the cost of the short project, the saving

effected by reducing the heights of the flood embankments, probably
2 lakhs

+ 96 The actual cost of the two locks and river improvement
has been up to the present

pelow, which form the alternative route,
time as follows *—

Rupees
TLOCKS vuevennenvrernessansesinessssnsansasnsscese 1,42,581
TRIVET cevveecrnnenrnessaersssnnnssasssasanasasseses 54 557

1,97,138
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and the amount required to complete both is—- s
X . Rupees
For Locks cevvrveneiiiiiiiniieiiiiieevnennnnn, 33,761
» RIVET tieiieiiiiiiiiiiiiiiineiniirennnn, ... 66,859
1,00,620

so that the total cost of the alternative route would be Rs 2,97,758. «

This,amount includes all miscellaneous charges, but a small addition
has to be made for cost of transport Even if we allow for some
- additional blasting, the total will probably not exceed 3} lakhs And
this addition to the cost of the scheme is not to be charged to this
Barrier only ; it is properly chaigeable to the whole lenoth of navi-
gation, for the complete security of which it has been incurred

27. I make these remaiks not with the intention of bringing
forward now any proposition respecting the Long Canal, but stmply
that the Government may know precisely how the case stands. ARy
action in regard to the Long Canal must be based upon much MOre
extended observation and experience of the actual extent to which
the Short Canal scheme is eflicient than we now possess The statis-
tics X shall presently give will show that even in its natural state, a8
it existed last season, the river passage below the tail-locks was prac-
ticable for small boats during the whole year

28. Some explanation is perhaps required of the reasons for
cutting the smaller channel (in the centre of the larger one) through
the rocks, down to such a level asto be navigable all the year , where-
as the Goyernment contemplated perhaps a navigation of only 5 or 6
months

The reason is that the boat traffic already on the iiver shows
that it will be navigated for the whole year.

The idea of a 5 or 6 months’ navigation is out of date altoocther.
That I should ever have spoken of such a thing, must be regzn%ed as
a singular instance of an enthusiastic projector erring on the side of
caution in his statements The statistics of the present traffic will
satisfy the Government that there will be no such limit to the use of
the river as far as the 1st Bariier at least

29. The revised estimates for both 1st and 2nd Barrier werks

. are still incomplete. Those for the 1st Bairier have’ been delayed for
want of the detailed measurements of the rock cuttings in the river
channel, which there was not time to take in what little was 1¢ft Of
the working season of 1866-67 after sanction for the prosecution of
the works wds received, and which could not therefore be made until

the past hot season, and even then they were again delayed by Iy

long absence up river, which prevented a final decision upon Some
points on which the Executive Engineer required advice For the

e L T

e W U

o ke e e

13

- 9nd Barrier works any revised estimates prepared before now would
have been simply worthless, for it was impossible to judge of the
sufficiency or otherwise of the former rates until astual tiial of the-
cost of the different kinds of work .

I think we have now satisfactory data to work upon, and will
have the estimates completed during the present rains.

30 Inregard to rates, I may mention that a very careful
analysis of the past expenditure at 1st Barrier shows that the cost
of the different descriptions of work has been as follows .-—

]
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Pe1 100 oubicPer 100 cubic

feet feet
Rubble Masonry - R.s Rs
In anicut .o e .o 1 2t 277
Contents 868,413 cubic fect o) .
1n Tail-lock . .e e | o7 31
* Contents 325,331 cubic feet .
Ta Head-lock . el 3123 36
Contents 248,803 cubnc feet .e . =Y v
In Scounng Sluice . . e | 935 378
Contents 173,793 cubic feet . .e ol o= o
T 194 923
Cut-stone .. } 1o 200 to 230
—
' Liui th-worl
Canal (shoit) s .- . : . . a
Contents 16,238,276 culic feet . * . . 95 1093

I do not think these rates will be found to compare unfavourably
with those in other paits of Central India, considering the peculia
circumstances under which the woiks on this river aie prosecuted
The cost of the cut-stone work has been very high, chiefly in conse-
quence of the distance which the whole of the best descuiption of |
stone had to be carried---21 miles, and the large size of all the stones
used , with few exceptions each block being two feet thick, dressed
and finished, and weighing from ¥ ton to 3tons This stone 13 of first-
ratg quality. The earth-work includes all descriptipns from alluvial
soil on surface, to hard gravel, decayed rock, and some solid rock in
excavatious averaging 18 to 20 feet in depth The figures above
given aié for the short canal The rates in the portions of the long
canal excavated were lowel, the depths having been less, and the
soil more favourable : .
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31. With regard to the 2nd Barrier works, the cost of the
rough stone in the anicut upon which the suffictency or otherwisc
of the estimate chiefly depends, has as yet been much below the
estimated rate of Rs 6-8-0 per 100; and allowing for some increase
and including all contingencies, I see no reason at present to expect
that the original estimate will be exceeded .

State of the River hetween the Barriers.

32 The obstruction at the 1st Barrier being now remos eil, the
condition of the river in the open reaches above and below, next
claims attention. Below the Bagpiier the river s now navigated by
small boats carrying only 4 or 5 tons for the whole year - Above
the Barrier, between it and the 2nd Bariier, the navigation has hither-
to been confined to Government stecamers with la i~ carco boats 1n
tow, and these have run for only 5 months, meg to: {ﬁe 1ocks at
Albaca and two other places, which become impassable, save at*
considerable risk after November. Now, lhowever, that jche canal
has been opened, boats of both descriptions may 1un, as far as
Enchampilly, and a few private traders’ boats have alieady piﬁsed'
The navigation of this pait of the river is generally better, mmdeed,
I may say very much moic favourable for boats than that below the
1st Baxrier, the'slope of the bed and the'current being less Only
one of the three rocky rcaches has however as yet been improvet
and the passage cut through it last year is but 10 yards in width, 0
.that this next year the navigation may be impeded by the obstruc-
tions at these places ; but if the Government should be pleased to
allow us to proceed at once to a lunited extent with the clearance of
channels when 1equired, pending the completion of estimates, we
may be able to keep open such & passage as will sufficg for the more
immediate wants of the navigation

- [

As the traffic statistics at the end of another ycar will supply
the most reliable information as to the time dwing which this, the
9nd reach of the 1iver, is navigable, the Government will probably
prefer to wait for these, and will care little for any opinion 1 ma
now expicss upon the subject, otherwise I should have little hesita-
tion in affirming that tlus part of the river being on the whole a
superior navigation to that below the Barrier, it will, liké the latter,
be available for traffic for the whole year :

33 Of the river above the 2nd Bairier we knpw less than of
that below, and the only boat upon it at present is a small paddle
boat built this last year In this boat, however, I made two t111®
both up and down from Barrier to Banier this last season, onc in
Mazxch the other in May, and the season was a favourable one for
-observation, the river being unusually low I should say that, that
part of the river will be found to be navigable in its natural condi-
tion by such small ciaft as now run to the Ist Banier for 10 months,
vz to’15th Apul. -

. -
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ATl these statements regarding the different periods of naviga- -
tion have reference, beit obser ved, to the river in its natural condition,
yocks only being supposed to be removed, and do not take into
account any improvement of the shoals * .

34 T will now briefly state what measures 1 consider necessary
for the improvement of the navigation between the Barriers, with a
view to rendering it (1st) $afe, and (2nd) practicable for a larger class
of boats than now run to the 1st Barrier as well as for stcamers

35 ‘In the first place, then, all rock in the navigable channel
must of course be 1emoved There is so very little of this above the
ond Barer that we may for the piresent confine our attention to the
siver below that point  Below that Bariier there are mall 8 or 10
places where vock 1s met with  Of these there are only two wheie,
the obstruction is of a nature actually to limit the period of naviga-
tion, but in all clearing to a greater or less extent is required. I pro-
pose to have these chrefully surveyed, and estimates, prepared for the
work required, but inasmuch as there is now an actual traflic upon.
the river which is mote or less hampered by these obstructions, 1
would strongly urge that the permission given last year to proceed
with the blasting at Albaca to an extent sufficient only for the morc
unmediate and piessing wants of the navigation should he extended
to the whole At Albaca, - which is by far the worst of them, we
expended last year Rs 2,100, and for this sum we were enabled to
clear a channel of small width whieh will be practicable for 9 months
There 1s little fear therefore that permission to proceed at once with
similar clearence at other points could lead to any wasteful or exces-,
sive expenditure I fully admit the wisdom, and indecd absolute
necessity of requiring, as a general rule, detailed estimates before any
expenditure is sanctioned, but I conceive that the present is one of
the exception&l cases in which the rule may with advantage be sct,
aside The benefit and incidentally the saving resulting from the
dispensation granted last year in this respect ih regard to the Albaca
rocks has been great, and had my 1equest,--strongly urged in 1863,
that I might be permitted to expend a very small sum, not exactly
in clearing rock, but m securing the.river bank at points where it was
being cut away, and large masses of rock underneath being exposed,
—-been granted, the saving to Government would probably not have
been less than 50,000 Rupecs Again and again this year have Isailed
between such masses of rock which must now be removed, but which
then lay under the bank ofthe tiver, and were not in the channel at
a1 And were I, in a similar manner, to be permitted this year to
ihrow up a yvery few groins of stone for the protection of those parts
of the banks which are now attacked by the stieam in a way most
injurious to the navigation, I have no doubt the saving mcidentally
would be very much greater thap the sum I have mentioned

36 So much for the obstructions caused by rvock, What I pro-

pose in regard tothemis that careful estimates of the cost of tlieir

romoval should be prepared as soon as possible, and that meantime |
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sanction should be granted for such an expenditure as may be nceded
for such improvements as are more immediately practicable, and most
urgently 1equired

37 -Next come the shoals There are two ways of dealing with
these, (Ist) by means of temporary appliances, and (2nd) by means

of works of a permanent character. I propose to try both, the first im-
mediately, the second after careful. study, survey, and estunate For-

the first I wish to have either an Officer or subordinate sent dosyn who
has some experience of the methods in use on the Ganges for feeping
open navigable channels through the shoaly I would confine him
entirely to this work, and the general superintendence of thefnaviga-
tion, making it a separate Executive Division His duties would be
to keep a good navigable depth of water over the shoals, and to
afford other facilities which I shall presently specify, to all craft
navigating the 1iver

38 Inregard to the permanent woiks for the improvement
of the shoals, I shall not now enter into any discussion as to their
probahle cost, feasibility, or value T propose to depute an Officer
for the study of the question, and for estimating the cost of one oOr
two, for which typical shoals would be selected ~ I would tlen Pro-
pose to construct these upon sanctioned estimates; and to observe
their effects for a yedr or two before any further steps are taken 1
the matter. 1If this does not now appear a reasonable propObi‘
tion, I hope that in sukgmltting, as*l propose shortly to do, a Lst of
the establishment requiied for the purpose, 1 shall be able’ to adduce
such arguments as shall satisfy the Government upon the point

39.  One more pont has to be noticed in connection with the
improvement of.the river between the Bar riers, the protection «f
the banks by means of gioins*where they are attacked, and cut away
Ly the strteam  The veiy first essential to any Permailent improve-
ment of the low water navigation of the 1iver is that it should be
confined within banks absolutely fixed and unvariable in position
Out of the 600 mules of river bank up to the foot of the 3rd Baiirer
(reckoning both sides), there are only about 70 that tequire atten-
tion in this respect. The proper way to deal ‘with them would
be to ha\.re a careful survey made of the whole (wherever the
topographical map may be insufficient), and estimates for the woiks
required prepared for submission to Government , but in the mean-
titne the Superintending Engincer should be empowered to sanetion
cmergent estimates up to a certain lunit, say Rs 15,000 per “mnum
1n cases when a much heavier expenditure and serious injur ( t the
navigation can only be aveited by prompt action fjury to.

Present river, trafic '

40 I am now enabled for the first ti i ;
o5 . ; me to giv able
statistics of the river traffic Itis at present coni%gee;l Sggl ethl(;3 li“iVer

below [st Bairier. Registers of : .
. ) SR > all hoats passing up and down are
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kept at thiee places by Agents appointed by the Deputy, Commis-
sioner, and the following statement has been compiled from returns
turnished by them It shows the nmnber of boats d1v1c1qd into two
asses, Government boats and private boats, which arrived at the
1st Bartier from the Coast from May 1867 to May 1868, and the
natme and tonnage of their cargoes There are three points ot
debarkation in the 23 miles of river from Dumagoodium down to the
lower end of the Long Canal, viz, Dumagoodium the head-quaiters of

Engineerng operations, Budrachellum 15 miles lower down, the chief |

town of the distuct, and Gollagudium 9 miles further down, the
lower termuus of the tramroad

The great bulk of the t1 affic consisted of Government stores
hiought up for the woiks, partly m the boats and steamers belong:-
mg to the Transport Division, and ps.trtly in private boats A part
of these were unloaded at Gollagudium, the remainder at Duma-
ooodium .

Of the private stores sent up, that 15 to say, of the articles ot
merchandize of all deseriptions, the propeity of private traders sent
up 1 their 0Wn or in huned boats, all were landel at elt}ler Buflra-
¢hellum 01 Dumagoodium The statement shows the quantity received
at each place
Statement showing the nader of bouts and their tonnage which arrived at the

15t Barirer from the Coast from 1st May 1807 to 31s¢ iy 1868

(roverunment

Private boits boats _Z,'*:-_’ g
> = z
Montns With Go | Wubpn ‘te_g_mjs__ With Go- | 3 g *'t‘;
yernment | Tnlnaded  Unloaded vernment = :’;‘ i
stores at Butiy  at Durua stores % &5
chellum  goodium =5 =
e - - E:;s_'_l‘ons -}:;;_Tnns Baats Tens Boats (Tons > umber ! Tons
— [_—— —— - — S— —_— e | e s
5 4 .. > o1 ] 71
Mas 1867 - : Sl e ; T e 51 758
June . . . | Z 39 3 91 51 226) 12 ! 273,
July . . : ; ol T s gl siswll sl T
Avgust . .. * °* .. 1 14 1 AT IR B 4| 1}
September * . 2 ‘ 111 6 '« o, g 5%,
October 19136l 3 143, T 15 .. 201 1053
November .- ” N TRt 1‘ A s 13 efae2) 42l 4
. December * L1 303 20 100 1] 234 . Gt 402y
Jwuary . . ol 031 18 3 i L 40 I e
February . .o ’ =8 115! - b 1% ! 23 l 1514
March . . O IR R RIS : IR 5 3
1 g0l 3 14 50 121 2y 2 ny 6
April . = % P .‘t | 1(_)‘ 9 3 20 294
May . : S T RS R ~7‘. n
Tat June 1867 to 1st June 1868 o« | 150 lwm o0 | 3214 o8 18| 23 t g3 | .. | 2463
Torns
. ! 9 AR
The total npports by 1iver were thus .2,49..
vz Goveinment stores 1,973
Private goods 489
The total number of artivalsin the year was boats 301 ...
Of which 278 were private, containing 1,554
And 23 were Government boats ” 883
The average load of the private boats was therefore 56,
And of the Government boats . 386

* After this 1cport was fushed: an ertor of 150 tons 1 exacess 1n the quantily of
(lovernment stores was discovered in the retuin furmished by the Transport and Supply Division
Tt has not been cortected, as that would have mvolved too extensive an alteration of figures
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December to May

busiest, the traffic in the low w
——nearly 4 times as great
tion between the two will always be great, as the strong curients of
the river during the mo;

for sailing boats
«ny monsoon traffic by sai
had been made, I nevert]
ventures, and did
boatmen of the Delts do
difficulties of such a navi
prospects of the river tr
are far less than thos

brou

people employed upon the works, Such however is not the came
Of this quantity 321 tons were lan
entirely for trade unconnected wit
68 tons a considerable part w

18
3 . . . Y \'d.r
The arrivals and Imports by 1iver in eacl quarter of the ye
were as follows ,—
Ist quart

I}l)a’-‘ T()h\‘
er, June to August inelusiy ¢

41 708
2nd do  Sept to Novi do {2 249
3rd do  Deer. to Feby o+ (o . 1621 2‘.’%
4th do  Maich to May do, o6 2=

T
: 31 2,162
This statement may be an

alysed as follows —
Ist —Arrivals

of boats towed by steamers

No  Tons
Ist quarter

s .. 12 594
2nd  do . . 1 26
3rd  do (in Decr only) e 6262
4th do ... . e 0 0

19 882

“ad —Anivals of boats worked by sail only

No  Tons
Ist quarter

- 29 114
2nd do ... .. 41 212
Jid do ... ... 156 1,002
4th  do

e 06 252

Total ... 252 1,580
11

Hence it appears—

1st —That the river is worked by small <ailing boats for the
whole years

2nd —That tt

: ar iz 1
1e third and fourth quarters of the year, viz fion
are those in whicl

3 5 18
1 the navigation by sail )}),.(?E;b)
ater months having been (125 —.)._1‘
a»1n the 6 monsoon months The dispropot -

:300n make t}
In fact T have been
l existed Th

1eless regarde
not exp

1€ upwaid passage diﬁwﬁlz
quite suiprised to find that
ough I knew that some trip3

2 d them as mere tempot azy
ect that they would be repeated That the

not hesitate to encounter the hardships and

gation for the future

, certainly augurs well !
ade, for the difficultios above the'1st Barrict

se below.,
42. It may perhaps be su

pposed that the 489 tong of goods
ght up for private trade w

ere almost entirely for the use of the

ded at Budrachellum, and weie

h the works Of the remaining
as for sale to the work-people.
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) 7 : f the

. , in an Appeundix two Tabular Sta:tements ) -

: 4'{ ! §>1(‘)73811111?’0}2(3 ab(l)g)e trafiic, with the exception of the Gov-

altw}:;tccs)z?;eq Tt will be found that they include & considerable
ernmn 8

variety*. It is satisfactory to
*V1z Cotton, Sugar and Jaggery, Salt, Wh‘f&%’ noteamongthem?,415maunds,
Rice, other grains, Orlseeds, Metals, E s or 265 tons of salt This was
R 5, Stationery, Tus 3 )
Elﬁthbé 'lObasC C(i’)yvgsu”C},’pf&Eff Woollen élanketc, almost exclusively for sale to
Slk Cocoons, ) ,

(ihee. Gumeeely and Castor-oals, Coc‘oanuts, Salt  the pepple of th.e country, the
fah, Tamai i, Omons, Gailie, &e, Europe Art- work-people being separately
cles and Country Cloths supplied by the Government

: » article i 1 in the miscellaneous

3 1 158 another article includec th .
Agency 1 iiirtﬁi i’zglcon;e up in considerable quantities, and is much
list W{li():yl the people  There is likely to be a considerable trade in it
prizec

11 The value of the exports and imports as abave shown was
4]

" Rs
Iaronrs 104832
o] 2 2
Government stores 138703
Private goods ‘ .

. 2,43,540

ExPorTs 7 600
Private goods .
Total exports and imports 2,51,140

the abave we add the value of the timber -rftﬂfed, Elo\f;ll%%stlgi
I to) ier, coming chiefly from the upper riv é;,v iz, 9,162 log
st Bar t Rs 77 292, we have for the approximate value of the whole
valued aJd exclusive of some salt imported at Wadagudium, at )the
ot eileASebbry and some small local traffic between the Bar-
n}outh ? " 11 as timber exported from the hills and other parts of
Ef;sc"o?:n:;‘;; below the 1st Bariier, Rupees 3,38,432

45 T would now duect attention to the following considera-
5 A ; © e
tions 1n connection with the above statistics.

1st.—there is alieady a traffic established upon the river.

2nd -—-That traffic is much the most active during the low water
months

3rd —It is cariied on chiefly in small boats carrying about
5% tons .
02 . -
4th ---The above figures show the traffic as it eXiStIS 1nbthe
ve it i N i s been
unimproved condition of the river . Not a single shoal ha

touched in the way of impiovement, and the passage through the

15 miles of rocky channel below this Barrier was last season most
difficult and hazardous

1 affic down rniver

5th -—-There is as yet scaicely any 1eturn traflic . T

i J%htriﬂing that it appears to have beep altogrethen omitted in

1I;Itels seturns at one of the places of registry The exports from
] .

Dumacgoodium amounted to 755 maund<. or 28 tons on}y. Details
“are gi’w?en in the Appendix
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16 Of course, under such circumstances, the 1ates of cairlage
could not fail to be high. They were---

From Dowlaiswuram (the head of the
Cocanada canal) to Dumagoodium
120 miles, per bag of 164 1bs o 1 20 tot 40

Fiom do to Budrachellum, 105 miles 0 14 0 0 1 2 0
From do to Gollagudium, 93 do 012 0 to 014 0

Rs IS

Or per ton per mile---

Jornees oty Mean
To Dumagoodium .

. 2-1 to 2-3 ., 2-2
.. Budiachellum 1-9 2.4 2-2
Gollagudium . . 1-7 2.5 2-1

3]
The rates charged for cartiage down 1iver were Rs 0-0-9 to Rs 0-1-¢
per ton per mile The propoition between thewe 1ates and those,

up stream a1e much what we should expeet, vz, less than half the
up 1iver rate for carriage down .

47  In the present unimproved condition of the river then the
actual rates of traasport by boats earrying 5 to 6 tons only are-—
T - - v' «
Up river without a 1etuin load, 17 to 21 anna~

Down 1iver s to 1 anna

48 Of the cost of transpoit by steamer I have at present no

satisfactory data  The cost by the present steamers, as shown 1n
the periodical reports of the Transport Division does not include
any charge for interest and depreciation of stock, while, on, the other
hand, 1t is largely increased by the unsuitability to the navigation of
the present steamers and the umimpioved state of the 1ivzr, which
of course tells much more upon large than upon small boats 1 hope

in another month one at least of the new steamers will be running,
and with them more reliable results will be obtaiued

Suggestions for facilitating the boat traffic, and reducing the present
cost of Transport

49 The chief causes of the present high1ates of cariiage are---

1st -—-The use of very small boats not well suited to the naviga-
tion |

2nd ---The prevalence of fever in the cold months
3rd ---The want of a return load

The use of very small boats has arisen fiom the strong currents
met with on two parts of the river below the 1st B;f‘fi):f ;33811;11:
difficulty of getting larger boats over the shoals One of these
places is the rocky reachimmediately below the Barrier of which men-
tion has already been made, and which is now in course ©
improvement ; the other is the 12 miles of river be]o“; the
confluence of the Sebbry, and chiefly the lower two miles ©
1t This part of the river has a much greater fall than the
average, and the ascent is proportionately ditficult, The shoals are
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met with at several points As regards them and the reach imme-
diately below the Barrier, the 1emedies needed have already been
indicated  To facilitate the ascent of the two miles of strong
currents lower down, 1 propose for the piesent to anchor either one
or two boats furnished with capstans to warp the. boats over the
most difficult points , and eventually as the traffic increases it may
bo advisable to place a steam tug on that part of the river to afford
assistance.

50 In the next place, I propose to introduce & superior class.

of boats better adapted to the navigation than those in use I
calculate that, we could build light iron boats, which could be
worked by just the same crew as that which the present native boats
require, and yet would carry twice to {hree times the load with the
same draught of water T would build a few such in our yard here,
and either let them out for hire, or allow them to be paid for, by a
fow annual instalments. As their superiority gradually becomes
evident, private builders will be led to adopt the new models, and
the aid of Government will no longer be necessary. I look upon

this as a ‘most important step towards reducing the present cost

‘of transport I shall give details when submitting a dctinite propos-
ition upon the subject

51. The prevalence of fever, chiefly among the hills through
which the tiver runs for 40 miles, fiom November to January, is a
serious check to the trafiic at that time I propose to arrange for
the proper t eatment of fever cases by placing a Dresser at the dis-
posal of the Superintendent of Navigation, and making it an especial
part of his duties to afford medical aid to the boat crews when
required The expense will be small, and may eventually be defrayed
by the river tolls

52  The small amount of the present down river traffic in com-
parison with that up river greatly increases the cost of the latter, as
the whole cost of the trip must be borne’by the up load alone This
is a source of expense which will diminish with the extension of the
navigation inland, and the increased access to more populous and
productive parts of the country The opening-of the navigation
to the 2nd Barrier, which brings it within 40 to 60 miles distance
of such places as Seroncha, Chennoor, Kalaiswarem, Muntina, &c,
around.the confluence of the Pranheeta and Warungal, with its
estimated population of 20,000, will open new sources of export
trade, and every facility should be given for the land transport
which must connect such places with the river On the north bank,
1 believe that the existmg.tlacts through .the forest country in‘the
direction of Bustar may be improved to a slight extent with advantage;
and that an increased trade by means of the Brinjaries, who bring
down a part of the produce now exported, may be looked for in that

direction. They now bring down wheat, and carry back salt.
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- 53 .TFrom the Godavery Districts themselves, that is to say, the
. newly acquired districts lying along the north bank, but little traffic
is to be expected at present. Their population has always been Sm?ﬂ,
and it has been still ‘further reduced by the extensive emigration
which has taken place both into the Nizam’s countiy on the south
bahk, and the Bustar State on the north in the course of the last two
or three years % .

* * * - *

%* * * * * * *

54 With regard to steamer traffic on the 1iver, 1 chall shortly
have to submit’ some proposals regarding the woiking of the new
steamers, and the reorganization of the present Transport Division for
the approval of Government The Supply Division, I may mention,
will soon be abolished altogether. The 2nd Barrier operations have
been carrying on without any assistance fiom it, and the works at
the 1st Bariier have now reached such a stage that the supply of
food to the work-people may be left to private enterprise. ;

55 1In conclugling this rather lengthy, and I fear in some
respects, superficial report, I should explain that it has been written
. without anydistinct understanding as tothe precise kind of information
which the Government require, and at a time when I was more than
usually unprepared with exact details of expenditure, statistics, &¢
1t moreover embraces such a variety of topics, that but little space
could be devoted to each. I-have consequently been obliged merely
to indicate in general terms the present position of the Godavery
scheme and the measures which appear necessary for its fuither pro-
secution, leaving details for future communications.

1 have the honor to be,
Sir,
Your most obedient Servant,
F. HAIG, Muajor, R.E,
Suptdg. Engr., Upper Goda'very Curcle.
4th August 1868,
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No 5557
Frox

Tae SECRETARY 1o tae CHIEF COMMISSIONER, -

[ ]
«PUBLIC Works DEPARTMENT,

Central Provinces,

To.
Tz SECRETARY 10 Tue GOVERNMENT or IN DIA,
PusLic Works DEPARTMENT,
Duated Nugpore, the 16th September 1868
SR, . .

As the lochs at the 1st Barrier of the Godavery are nbw
_utticiently advanced to allow of boats passing through the canal,
.nd reaching without hindiance the foot of the 2nd Barrier, a distance
of 232 mules from the Coast, the Chief Comissioner deems this a
titting time to submit for the perusal of His Excellency in Council-
o report from Major Haig showing the progress inade towards the
completion of the Godavery scheme as contemplated, with some
statistics of the present river traffic, and a few suggestions regarding
future operations

2 The woik in hand may be divided into—

CONSTRUCTIVE OPERATIONS and SURVEYS

3 The works have been limited to the 1lst and 2nd Bartiers,
and the open reaches extending to the foot of the 3rd Barrier, some
200 miles inland, whilst the Survey operations include the 3rd Bai-

rier and the upper rivers called the Wurdah and the Wunna.

4 Major Haig describes the work done and the present condi-
tion of the 1st Barrier very clearly, and thus summarises the result -—

- The general result then of the operations up to the present
“ fime is that the canal with its locks is in working order ,
+ the anicut is raised tosuch aheight as to retain the water
« gt the head of the Barrier 2 feet above its natural level,
« g0 as to afford as good navigation as is to be found in the
+ open reaches above and below; and the obstiucted part of
- the river channel bzlow has been cleared to an extent to

. « admit of navigation by steamers for 6 or 7 months, and
~ by boats for the whole year.”.

e o
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5. This progress the Chief Commissioner considers to be very
satisfactory. The opening of this canal is the first return for the
money sunk in the undertaking ; it will be interesting to watch

the development of the boat traflic which will in all human proba-

bility follow the increased facility for navigation ; and it is with

pleasure Mr. Morris notes the fulfilment of the hopes held out by

Major Haig on commencing work, that the 1st Barrier canal would
be open for traffic by the monsoons of 1868

6. All that can be said of the 2nd Barrier works is that a good
start has been madg They differ from those of the 1st Barrier, inas-
much as they consist almost entirely of “masonry ,” and although

but a very minute proportion of the whole mass of stone has been .

deposited in the anicnt, an Engineer will not fail to yealise from
Major Haig’s description the methodical and complete at rangements
in progress to ensure a plentiful supply of matenal, as well as the
care bestowed in maintaining a high sanitary conditi’on amongst the
workpeople ; and from these augur well for the future success of the

\Vork§, and the opening of the navigation to the foot of the 3rd
Barrier

7. Considering the difficulty of obtaining a qualified staff of
Suyveyors to carry out these important operations in a country little
known, and generally covered with dense jungle, the Chief Commis-
sioner thinks the progress made in Survey opeiations very good

The estimate for the construction of a fair wea d from
Chanda to the foot of the 3rd Barrier is almost readytfggrsggﬁilisgion-
indeed would eré now have been cempleted, but for an accident
The surveys for a canal to turn the 3rd Barrier have been completed.
and the estimate is in hand. whilst Mi. Scott and his statf have
obtained very full and complete data of the Wurdah 1iver from the top

of the 3rd Barier, to Phoolgaon, on the Gieat Indian Peninsula.) "

Railway (190 miles) ; ofthe Wunna from its junction withthe Wurdah

€

near Soett, up to the great cotton mart of Hingunghat (21 miles); ax

well as 25 miles of the Pynegunga,—a very impoitant tribut
the Wurdah joining it near Chanda v P ary o

8 The manner in which Major Haig proposcs i

Survey establishment in Hydrologiﬂ:al observla)ti(})ns dui(i)ngttl%:: ?nﬁ,l;ff
soon recess has the Chief Commissioner’s full approval, for even
should the data thus obtained not be turned to use in the ’Godavery
navigation, yet any practical rules regarding the proportion of the
whole rain-fall thrown off by the soil deduced from accurate obser-
vations on a large scale will be of great value, and will be received

by the Profession as a very important addition to our Engineering
knowledge, ' 5

9 After touching on the work executed, Major Haig offers 2
o

 few remarks upon the lst Barrier scheme as now under construc-

tion, and shows that the adoption of the present plan has brought
some 200 miles of the river under navigation three years sooner than
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would otherwise have been the case, had the project for the larger
canal been at once accepted Even should the increase of trade on
the river demand, in course of time, the construction of the longer
canal, the valueof the present scheme as an alternative route com-
pensates for the outlay on it, and secures permanence for the naviga-
tion, which by Major Haig’s showing would always be liakle to inter-
ruption from extraordinary floods. :

10 The Chief Commissioner is aware that the methad of turn-
ing this Barrier was long a disputed point, but he thinks the
wisdom of that policy must now be admitted which has enabled the
navigation to be opened to the foot of the 2nd Barrier three years
earlier than it would otherwise have been, whilst it leaves to the
traffic itself to prove, from the expansion and development induced
by the minor improvement, the necessity for the heavier outlay and

-

more complete navigation WOrks.

i1 The rates of work have also been noticed  Contrasting
{hese with those ruling in Nimar the most expecnsive district in the
('entral Provinces, they are by no means out of the way, although
they are higher than the normal rates of the Province generally

GODAVERY NIMAR.
Rubble masonry.. .e Rs 27.7 to 378 Rs 27 to 32
Cut-stone . ) , 230 » 250
Earthwork v " :.IO 96 -, 875to 1125

Taking into account the drawbacks of the locality, the outbreaks of -

sickness which have occurred, and the miscellaneous charges that in
a sparsely populated district must be incurred, the Chief Cormis-
sioner does not take exception to them, and it is satisfactory to record
“that Major Haig anticipates 1o rise in the estimated rate for dry
masaonry in the anicut of the 2nd Barrier

12. In remarking on the condition of the river between the
Barriers the Superintending Engineer asks permission to proceed at
once to a limited extent with the clearance of channels through rocky
beds, and with the construction of groins, pending the preparation
of estimates ‘

The Chief Commissioner thinks that this may safely be lefy to
the discretion of the Superintending Engineer, and he solicits the
permission of the Government of India to place at his disposal a sum
of Rs. 15,000 (debitable to the Godavery allotment) to be covered by
estimates whep his knowledge of the wants of the localities shall
enable him to frame them on reliable data

13 Mr. Morris observes that Major Haig is desirous of forming
a separate Division for the removal of the shoals, and asks for the
services of an Officer or Subordinate experienced in the navigation
improvement works on the Ganges 1f the services of a Subordinate
are available the Officiating Chief Commissioner would be glad if

they could be placed at the Superintending Engineer’s disposal, but he:
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. ing about their
itv - and self-interest will gradu:ul);xgili?gg is on the
of greater capa,lcfl‘t%{,a?or Haig learns that boa
) t.
employmen
4

mote the intro-
' influence to promo

11 legitimate 1n

he should use a

is not prepared to recomm

he Chief
e successful t
increase, f a better pattern, and sht)l(lll‘%oht‘;kl()3 up the question oi(‘1 tl;ﬁ
0 Fxceutive ! i er would then be I')repmeAt‘. resent he is not incline in
end the formation of a sep aratt(i]inﬁc thes L Comm'ls}iggnt of capstan st&t}on;)r boafs or their conStrulcg(z:I;rri‘
orision with its accgn;lpa{)\yihlg O(flﬁ w cfgr&rgietzer c}} ethe EXecuti.Ve_ ; f-:f:?)tl)rlliend eitl(lier a%‘;afgmsured that as ﬁmpl‘ogfizi?:ﬁ gf roads,
learance operations might be placed un - 9nd DBarriet 0 nt yards, as he I followed the con t vation with-
i‘ngineers, gnd worked as a Sub-Division of the 1st or 2n i Gov i;’;nzs,er)}rrwhere lnft}i)lga(;ogllltgv on the improved navigation
Division. ; ggiviu a better class :))f Government. A
. ill, the Chief Commissioner thintl;:' | out the intervention and the establishment Oftdﬁgog
statisties will, the > e esser e inks, te
b riid :{'lll:h tlii%:reztt msﬁ?ing the first relialle retuins ngf com-  ~ The empl(?xm:: gv?)ila&,]?ofle Chief Commissi 32:11;1: hinks
kind that. have been prepared on the Upper Goda\'eﬁ.\l’e variety ] of simple medlglt? confidence, and is worth consi g . :
parison can be made with . previous years ; lb“t k of alarge - give the boatm: . 1d solicit ely orders in ihe :
e naturc(al o t.hs artlzﬁles o '}1}1]?1'(5331'&;3“\?;1;;? rt‘he valueogi ' 17. In conclusion 1113}' Mroﬁ:l:}:ggil operations c??t 1::;%? a,:g £
lmport trade exists The Very sme 1 138,708 . 12 and 13. “flood that groins {
the exports bears to that of the imports (Rs 7,600 to Rs whiclr ' subject of paras. ime of freshes and half ﬂg of an experienced ¢
. p N i through r J t is at the tim d if the services iver as {
18, however, significant of the poverty of the district g orts alone | soon, 88 1 rcise the greatest effect, an 1d be at work on the rive ;
:::: I.g\‘;gtl;‘ ﬁ)ovlvsf,_ and seems fto I;?;S; Ot‘ityfélasoltc:)?ntg thf\lllr‘ggd)' sa.ét ff; [t sspli)r:rgjifate can be obtained he shou p
U 100K for increase for > 24 i3 t0 ; ubordi <sible
;nhe e()litt?ttoﬁl 2651t0ns }1138 fouﬁdl its \lvay uy?ltt};e I’l\‘C‘ll‘, glgf :{; o water T speedily as possi ) .
‘oped that the salt, tpas ers will largely avail themselve . an in- 1
toute, and that the cheapness of caorriage will be followed by # [ or to be,
creased consumption of this maost necessary article of food § | I have the hon
: ost of . Sir
15 Clesely connected with the traflic returns is t},‘f’ rui:elow . \ ’ ‘ ‘
Water carriage © From the data he hag collected on the n‘.fq unim- i ) Your most ‘obedient Servant,
the 1st Barrie, Major Haig makes this with the river in its "
Proved condition to stand as follows per ton per mile — 0 anni- - / /
Up-stream, 2 1 annas to 2 2annas Down-strean., 9 pie to 1(1 ;Lttl'i‘ ‘ t W ’
These rates the Superintending Engineer regards as high. an 'h . WD
butes this to three causes— ¢ the '& to the Chief Commissioner, P.W.D.
" *7,
(1) The use of small boats, necessitated by the strength © ! r , Secretary
current at certain places t
(2) Prevalence of fever.
*3)—Want of a retury load. f
+ And he proposes the

following remed;j
(1) The est

al measyres :—
ablishment, of capst
difficult places.

rex )t ll" ‘
ans to warp the bhoatsover t !

r truction at Government expe a bLetter clas
of hoat ; these to be let out Pense of
be paid for by in

to the traders o
stalmentg

o fer
Y% monthly rent. or {7,
(3) The establishment of

{
¢
“uy 3
- . 1id
, ! a Medieal Subordinate to afford <
oats’ crews striken down by fever

: |
16 The Chief ¢ issi

1
¢ o ifficulty in deallns :

with this subject. ¥f the returpg conti;%:etodlggil t'}L ;,lll-omresswt" .
dfavelopn_lent of traffic, the construction of few 1 uttcu; boats might
sive a stimulus to tragde » but, on the other Ly, lp' s ot robable
that the traders wi] lon oo 16 18 mot

. . . <3
8 Temain blipg 4, the advantages of boat

to b
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. ‘ SIR, . .

. Your telegram' calling for amn immediate and special

: report upon the Godavery works reached me a week ago, but I was.
‘ then constantly engaged upon works for the opening of the canal at

: this Barrier, and have been unable to attend - to your requisition
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I am not aware what is the precise nature of the information
which the Government requires, but suppose they wish to know
what is the.present state of the works generally, and what progress
has been made towards the completion of the whole scheme as at
present defined

P

b

! These points therefore L propose to illustrate, not entering:
{ much into details which as regards the operations of the past year
{

:
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have already becn sufficiently given in my Annual Piogress Report
I shall add some suggestions in regard to future operations, and also
sive the statistics of the present river traffic. '
D

.

.

B
T

'\ .
P . 9. Under existing orders all constructive operations have been
. . limited to the 300 miles of river below the 3rd Barrier. The only
& [ : work in hand above that Barrier has been the Surveys neces-
r&é !  t .
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. tain states of the river intermedia
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-

sary for the preparation of estimates for the road from Chanda to
the foot of the Barrier, the canal at the Barrier, and the improves
ment of the Wurdah up to Hingunghat. I will now describe the
progress made under both heads, Construction and Survey

"Ist Barrier o
3 The works at this Barrier it will be remembered consist of,
(1) An anicut near the head of the Barrier with—

(2) A canal of two miles in length furnished with a head or’
entrance lock, and scouring sluices, and a pair of tail-locks, which
connect the navigation above the Barrier with that belowy, and—

) Clearing a channel through the rocky part of the river bffd
between the tail-locks and the terminus of the long canal (now 1
abeyance) a distance of 21 miles. I have alrcady reported that the
progress made with these works has been such that the canal was

.opened for traffic on the 16th instant. The actual state of each work
1s as follows —

(A_ )---The anicut having a total length of 1,700 yards, is puilt
up to its full height and section for a length’ of 800" yards, and 10
within two feet of its full height ; but not quite to its full section
for the remaining 900 yards. .

(8)--The head-lock is finished ’
(c)—The scouring sluices are finished

(p.)—The canal is finished with the exce;ption of a portion‘ of

the earthwork below the tail-locks, and in the reculating tank
above : e

. (e)-—The tail-locks are finished sufficiently to a(;mit of their
use, but the gear for working the gates is not yet fitted up, and 18
replaced for the present by ropes and tackle

(F )- -The flood embankments are not quite finished

(¢ )—A passage has been cleared
21 miles of river below the tail-locks
gation by stéamers up to 1st Febr
whole year. I would limit this stateme
must have sufficient power, as the ch
two points still so narrow that the r

through the rocky parts of the
sufliciently to allow of navil-
uary, and by boats fo» the

nt by adding that the steamers
annel at present cleared is ab,
ush of water through it in cer-+~¢
te between half-floods and low *
mers can stem. I mean that al =~ -
nd November, out of the sever
resent steamers will for this year-

water is greater than our little stea
times during two months, July a
months of steam navigation our p
be unable to make the ascent.

4 Such in general terms is the d o et ¢
attained in the lst Barrier works egree of completencss as yeb

: ¢ Perhaps a more accurate idea.’
of it may be formed from an nspection of the following statement ,
L b
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of the quantities of work done’up to end

yet remaining to be done

3

of Jast month, and work

-~ ~ - 1 T
= | 2E | 2% | %3 (%2 |3 (4%
a = =5 ') 8T | &° 25 | E&-
3 e L — -~ —~ .
2 23 | 23| 525 | =8 |EEg
Naves oF WORKS z =5 = 53 = ; E::;’ z; Eg'ﬁ-
2 s = = Segl 22 |8 o 25 | 255
A3 M3 S| &3 |<g3| Ss |<§8
E = 28 2 8= ks a2
T . Rs .| Rs Re.
Rubble 868,403, 692,428 176,065] o ‘ 574
1 Anicud .-{ Cut-stone 29,488 7.409 22,079 }340,4:8() 2,66,906 1,03,07
9 Protectrve orks . _
at head of 1sland on Rgoule 81,407 81,407 33,334 83,334
.which anicut abuts . .
T Rubble | 183410 130820 . 23813 o0,
3 Scouring sIwICes | £y o 10745 10745 . s131,1&9 1,29,584 ,wl2
Rubble 248,803 248,803 .
4 Head-lock }Cut—stone 11,2200 11,229 .. 185,660 1,83,200] 2462
. 5 Capal + -.|Earthwork |15977,52415,186,072| 791,432 2,15597) 203,587 12,010
6 Regulaiing tank| f 40 | 1627428 49213211,135305] 13815 7,744 6,071
on cana . . b
Rubble | 330,218 a 328,780 2,038/ U wr 040l 55761
7 Tal-locks **| 1 Cut-stone 9,563 7,200 2363 5146,94_ 1,42,5811 9,
8 Flood emb"‘“k'{ Earth-1| w750 497| 6,576,39711,182,050, 64634 56,397 8257
ment . t work §+ °’ .
. || Rock 1,954,693 930,7631,025,930} i}
\ | L121,416] 54,357 66,859
9 River 1mpove-1{ anxed rock, 2 992,762 1,822,5721],170,1905 .
ments . ‘gravel' and .
Lshmgle
lter for es- ) .
ti&lg}}iﬁe&, work-) . . 84,700 78,308 6,392
shops and stor2s f
11 1st Barrler} .3 . 55,6000 54929 671
tramway .
12 Station - } .. . 9,447] 9,447 ...
’provements . t — ——
Total .4 {14,62,83612,20,5742,42,262

: 5 _.The following Table, compiled*ﬁ‘om the foregoing, shows the
total quantity of .each description of work as per estimate, the quan-
tity completed, and the proportion of the latter to the former.

Total cubic‘ Completed,

Per

Description of Work . feet cubic feet lcent

Q]
Rubble masonry . 3,712931 1,532,247, 90
Cut-stones do. .o .o 61,050 36,588, 60
Farthwork . . .1 25,303 3791 22,254,5321 88
- Mixed rock and gravel excavation e L. 4947455 2753335 53

In regard to this statement, I would observe .~

(1)-—-The total quantity of earthwoirk of various kinds actually

completed is very much larger than that here shown, which does not
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ylly imuacdiately at the end of the anicut, the other at Encham 9
t %)ilg' about 1} miles further down theriver The hill whelllce tll)le st(gle 0
i ntities i i ‘ : . s i i ilt 13 obtained, is a hittle above the
include the quantities in the different excavations, of which those _of which the amcu}t1 is 4t0 ‘zeb}x);lk s oot ]ime’stone Qnaics about
for the locks varied from 20 to 50 feet in depth . lne of mncuttf o }3 elsqa{ﬁlpﬂl)(f stz’a,tcugv The whole of the interme- :
y : " annl- a mile below the Encha 1 1 =
" (2)-—The stavtement only shows the quantities of the pun(l 11,)&]1 diate strip of land;3 miles long, has been cleated of forest* to t.Le fflog 1
G SCIIpSl.OIlN of w oxl*k. A great deal more of other kinds has bee of the hulls, and in the neighbourhood of the anicut quarries th # 5
one which is not here exhibited : ' g

(3)---Of the 10 pér cent of rubble masonry, and 40 per cent of
cut-stone work yet remainin

unfinished part of the anicu
- 6 The general result then of the operations up to the present
time is that the canal with its locks is in working order ; the anicut

g to be completed, almost all is in the*

P . Tr e e X
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hill side has itself also been cleared nearly to the top A-kmi?d
1etalled and bridged but not yet complete, connects the two “:oc; —s.la—
tions The quailies have .been opened, and are connected 13}7 2 111}1 es
of 4-8% sauge railway m.th the anicut and woikshops lhci lﬁfe—
stono and cutstone quapries are similarly connected by a ; 1gf tﬁr
desciiption of tramway with the deep channel on the left bank of the

e 5
s et P

river Accommodation for the whole of the establishments, ai l\vel% 15

1 3 . roy ik e 3 apabie¢ O ik
is raised to such a height as to retain the water at the head of the as for stores and. ¥ Oﬂ&Slllopslhaﬁ 1;, Oj]llerigg?iixtg?l 3:3)116}?% i’;};e Leen T :V‘;
Bar.rler.two feet above its natural level, and so to afford as g0O¢ housing 2,600 orkpeop (;- . ud a ¢ o& 81&11; dgrmi the lgtttel‘ half of Q”f
navigation as is to be found in the open rcaches’of the river above qompleted. ar{q Were so mco?r fﬁfﬁifve operztions 1n the river bed ”;i
. . . . . - Nhd o v n;.v . 2 v s 1 :*»’

and below ; and the obstructed part of the rivir channel below thff the past wol ‘n(ll“ season e PE 1)
Barrier has becn cleared to an estent to admit of navigation by ,Were eomimence o

steamers for six or seven months, and by boats for the whole year

7. Tt will, I hope, be satisfactory to the Government to learn
that the navigation has been opened, though impeifectly as yet, to’
the foot of the 2nd Barrier. I shall return to the subject after
describing the progress made at the other Barriers, but I cannot P>
on to them without first placing on record a humble acknowledgm?nﬁ

.of the mercy vouchsafed by Almighty God in permitting us to bring
our work thus far towards completion ' )

2nd Barrier.

8 The orders of the Government of India sanctionine the con:
mencement of the 2nd Barrier works were received in March 1867
But one working season, and ahout a quarter of another, has theie
fore elapsed up to the present time since ground was first broken
As everything had to be done ab 1o, the Government will 10t be
surprised tolearn that-the work accomplished up to the present time
is chiefly of a preparatory nature. The river works at this point
coir,’>t of an anicut thrown aeross the Barmer near its lower end.
which will raise the water above it to a height of 44 feet above that

below, and thus submerge not only the whole of'the 10 mniles of rocky -

reach abovez but also 2 miles more of a broad sandy bed with too
steep a,.dechvity for good navigation ~The river channel below the
anicut is deep and navigable at all times of the vear There 13
therefore no mnecessity for a canal A flight of three locks at the

left end of the anicut will connect the navigation below with thab
above the work . .

. *

9 For some miles both. above and below the site of the ani-
cut, the riveris confined between hills, which running sheer down into
the water on the left bank, leave but a narrow s’?rip of level land
between them and the river on the right. This configuration Of the

B e e et i il
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.+ Up to the present time 33,709 tons of stone have been deposn.e;l
in the anicut. 17,000 moie are quarried and ready for 11 ans}poy ,
and 7,500 cubic feet of 1ubble masonry have 'bevcn built in l’zue- Ou‘n%

"dations of the guard wall on the loft bank = Now that.‘i e 1{)se_ o"
the river has put a stop to further woik in the })@dx §troau is being
quarried and materials collected. for next season’s work

- 10 Though the above description 1epresents a smaller amount
* + 3 AL Fay
of nrooress than I had hoped to accomphish up’to the pr p>?11t time,
etI,) as it will gencrally be admitted thet mn works of this class, car-
ified on in suc% o 1emote and uninhabited part of the country, where
« {he first settlers must clear the very ground on “’thh. thcw:r. ]éouslizs
are to be built, the fitss yeai must necessarily be occupied chiefly by
works of & pre’paratory kind T hope that the progress will on the
hol be thought unsatisfactory The .establishment have suf-
B o a fove i he ‘E ans, but the expe-
fered severely from fever, especially the -Buropeans, bv le ex]
rience at the 1st Darrier leads us to expect that this is a hindrance
which will diminish year by year as tbq \TOl;k.S adval}ce IFam‘
myself very well satisfied with the mahner in wiuich the operations
are conducted by the present Exccutive Engineer
L 4
The petty contract system is in force ia .every part of them,
1 v I OV ~,-P' 1.
down to the very smallest .detmls, and no woik, hm}_eﬂ. er tridling. is
undertaken without a previously p1 cpaied and sanctioned estimate,
'and constant check upon the rates

. 11. With 1egard to the probable datg of completion, 1 think

-e may reckon on all bemng finished by Juae 1871, that is ‘to say,

?lf‘mt by tlat time the river will be opened for navigation to the foof
cof'(:grduBalr.lCl,—:!:;O miles fiom the sea

)
{
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ground does not conduce to the healthiness .of the . wor k-stations
which are established on the right (Nizam’s) bank---one at Neelum-

.
PR . TR -~ P -

P



TP AW T
‘. R 2

el U PR Y =3 L b b A 3 f o gt W s TR L Y R W - A o e gl " N _— e a il

RUCRE AL H‘F*r”ﬂ‘l ;‘*Hiﬁf 3 1\)1;% S e o I ;M i ?V’:J“‘M ¥ Sy fHin 3 T R S . m - L \\ p—— N . i3 - . = N =
i A S s P ' et -

o = - Pyt - = e e —emeemm e T e .

i

6

.

Clearing rock inriver bed at  Albaca, ha'lf way betwsen 1st aad 2ad

Barriers

12 A'channel which, for want of labour, 1t wa- mneges-arv to”
hm]n; toa width of 10 yaids only, has been cleared thiou du these
rocks, a distance of about 2 miles It will be navigable by hoats jor

9 or 10 months, and by steamers for about 7 months About 592,000
cubie feet of rock were remov

S > cd in the past sea-on, an'l a bux])galclm )
o1 the subordinate in charge with cooly lirtes are almost complete

To -prevent misconeeption I should perfiaps explain that the
rock in this piece ‘of the river does not extend alug: tic Wwhob
length mentioned, Lut oceurs at intervals, and that jt lics low, 02ty
rising to a height of 2 t6 3 feet aliov. low water level

Ll
Surveys above 3rd Barrier
. lst—IZoqd Jrom Chanda to t’té.foot of oid D rier
A 13. This Survey was completed motre than a month ago. m“l,
Mr Scott, the Assistant Engincer, under whose supervision 1t wis
carried out, reports, under date 4th instant, ¢ Corporal Pollock, Over-
seer, has been prepa

. paring the estimate for the road under my i;}atnllc£ :
tions, and had 1t almost completed a short time ago, when his tel

was struck by a storm, and the estimate destioyed A second 12
now under preparation, and shall be submitted with the leas

possible.delay ” Ina few weeks, thercfore, I chall probably be, able
to submit this estimate,

* . Survey for Canal round 3rd Barrier

14  This Survey‘is also completed  Mr Acsistant lngineer
Sieveking has carried it out with great care, and in a most C“ml’].cw
and satisfactory manner He has only just returned to this Barriel,
and has brought with him-the whole of the materials for the prepa:
ration of the estimates, upon which he and another Assistant Wil

now be employed during the monsoon months .
T hope by the end of the year the estimate will be ready for sub-
mission .
- Survey of Wurdah above the 3rd Ba,rri:ar
15

The Government of India directed thut tifis 1iver should be
sur-eyed up to Hingunghat The Chief Commissioner however dé-
s.1.d that if possible the surveys should be continued up to the rail-
way «£Lrossing at Poolgaum . )
There was time and establishm
the Wurdah, 21 miles of the Wuniy
ghat is situated), and 25 mjles of t
pletely surveyed by Mr Scott an
section has been obtained of th
from the head of the 3rd B

ent suflicient for both, 190 miles °f,
a (the tributary on which Hingun-
he Pynegunga, have been very ¢om;
d his subordinates A longitu(hnal
e whole of these rivers, commehCis
arrier, checked by a return line of levels

-
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of 135 miles in length A rough sketel has1 beell1 mad](z. of‘ ﬁ};il:n;gg
lenoth of the three fivers, showing the.sandy an roc tys 07 1s and
confieuration of the banks; and, also detailed surveys o ?61‘ e_rt I .
tlonsbof short length, aggregating about 15 miles, of special in flﬁs :
500 transverse sections of the summer cham?e‘l have been a,t ‘eor;
between 3rd Barrier and ngu.ngha,t, with numerous measuremen ts
ihe discharge, and similaz sections ab longer (hs.taniesIa}c)g}"tkb,qt“tit:;
the mouth of the Wunna and Poolgaum  The result, . 21516 , 1§1 b (,f
we are.now in possession of {ull information rcspectlen.g ‘ ‘hmlle : o
{he Wurdah, and its tributaries above the 3rd Bariier, Wd 1€ 11 g hll
capable of irep1 ovement m vazious degrees, and accurate an Te at xe
fat& Lave been obtained for the preparation of detailed estimates
(thenever the Government may desire them .

Ar Secott and his subocdinates have thus accomplished in a very
satistactory mauner the field woik of the Survey, and are now engaged
h . N v
m reducmg 1t to paper

.
° -

Hydrological cbservations in the Wurdah Valley

16 The Survey éstablishn}ent employed lipOI} the \th}:dilltin
the dry season not having sufficient Wg;‘k to occup?/ ‘(h‘emt ¢ 31‘ }fﬁmmg
1ains, 1t occurred to me that a pait of it might with qg)l ca ta;n "‘W};ih
be employed in procuring reliable data upon a pomnt 1cs.{>?c "Ltf);ions ch
we have as yet only general conclas.ons ba?ed uporll §) thir;‘r‘ﬁn—fﬂl
other countries to guide us, wz, the proportion of the total rain-ic

‘hich 1uns off by the mivers and water-comses, and which is avail-
Ny “ For this purpose the Bore river, a tnbutary of the

a0 X
&]Zle for St}f&i T)Zen celected  Its catchment basin down to the point
\ unna,h discharge of the 1iver is being measured is about 180
whete .t % s lying on the southern slopes ot the cluster of hills north
square mi il’l&% With the sanction of the Chief Comunissioner 1ain
of ngungonqtructed as to contain the whole of one season’s rain-fall
gauges, 50 etkup at three points in this area, and a fourth at Hing-
1111;(; % I}:‘ﬁg ?Bore', where {wo Surveyors are statione.dr, \\'1‘10 gre engaged
in recordine hourly the heights of water n the river, ‘lﬁl lf{e&ﬁur‘mg
the velocities of current. At the close of the rams the discharges
havine been computed and compared with the z%scextmned rain-fall,
Some gatlsfactory conclusions will, I hope, be afforded as to the relative
proportions of the two.

Surveys of other Tributaries of the Godavery,

17" No other surveys than that of the Wwdah have v})een
Jertaken The 10,000 1upees granted by His Highness the Nizam
e the survey of the main Godavery from Nassick to the confiuence
for 1 P}anheeta remain still available .. It is hunch to be desired that
(‘)‘f: Slﬁould know precisely what the navigable capabilities of this 600

+ niiles of 1iver 1cally are, and Lhope many yearswill not elarse Lefore
. ﬁé hm:e full information upon the subject

LY .
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N . On the Wynegunga nothing has been done  We hijow that
wee there is 4 bodt traflic to the extent of 1LOGS tons” per annum on the
¥

upper part of it, and that it is navigable by small boats, with the
; exception of two or three places where obstaclesnot of any very fornnd-
( S able nature exist to within 60 mles of its mouth, that it flows

through a valley with a population of 2 illicns, and that it may be
connetted by canal with the Wurdah immedigtely above the 3rd Bar-
riér  Here for the present our infoimation SEOps.

m—— e

Summary of Progress :

r——

18 To sum up, the progress made with the Godavery %tgllellf"
; generally up to the present time is as tollows —-The navigation 18
) now open fiom the Port of Cocanada to the fvot of the 2nd Balaicr,
. a distance of 232 mules, and it

i the 3rd Bairier 300 miles in 3 yeirs more ) )
1 ) . © " All the surveys necessary ‘to enable the Government to decide
upon the various questions connected with the extension of the com-
munication beyond the'31d Bariier ae complete, the estimate for the
Chanda road is nea1ly finished, and those for the navication works

. are about to be put in hand : °

a4

—— e Vg, -
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' Remerks upcy thevlst Barrier

Cin
| ¥1%)
19.  Asany discussion of the Wurdah navi

e1gn to the objects of this report,* [ shall in what
I have now to Say confine my remarks entitely
Lo matters connectod with the navigation below

RA S » R
thel&(}3 1\3.'1‘1101‘ To rcturn then to the lowel
. or Ist Banier, thero gi0 Sonie considerations con-
. nected with the woiks now so far

[a) ] « N - : ATy t )
3 ) acvanced towards completion t
, which I would direet attention !

) zation question is foi-
* The Secretary’s tele-
" gram directed that the
«1eport should be ebnfined
,to the works at the thiee
Bairiers

. .

Ist —The Govermne}pt Will doubtless * derice to know to what
extent the “Shoit, Ca.r‘ml Project is likely to prove an c¢fficient sub-
stltutle for then Long Canal, and whether the work alieady done 1n
. the blasting of rock and dearing of the naviggble channel below the

" Barrier afiords the means of Judeing as to th oo O this
. part of the project e ¢ probable cost df

In the first place it 15 to” s ol erved ] ,
o LV t 1S as
. . yet been cleared to only half it width, 1k the  channel has

| 0 and it is now little more than
: a month since the river rose W have therefore L
tunity of judging of the state of the navigation,
tain that whatever that may be, it must be muy
will be when the passage is cut 1o its full width At prescut the
currents at two points are, as I have already,said sreater than oul'*
Little steamers can stemn when the river is only o po (o coter than

. . 1ttle steamers can stem when the river ig only a few fect above its sum-
. mer level Wlhen the river rises higher the difficulty disappeaig, as the
water finds rifore vent, and 1s not so coniined, and I believo such will be
found to be the case’ also after the :

fieshes have subs} the
; ; SHES have subsided, and the
river .haq fallen to about its.dry weather level 2y Delief then ix

ad Iittle oppoL-.
and we are ccl-
ch inferior to what it

b

..
.

will probably be opened to the fogt of .

T
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i the full

iver channel shall have been completed to
th'acbltt}zvgﬁ?v tgz)en‘;emplated, though the current will be strong, and ls)o
i‘z;lr an obstruction to up-going boats and st.eamers, yet it will not be.
more than can be surmounted with some difficulty.

his is as much as, in the present state of the 1iver
«enexl-)afﬁ)lrl agvz tneed desire. We shall have obtaiped a p&ss.agi ofd tl;z
ﬁescﬁptic;n at a cost of about three 1_ztkhs (locks included) 1n§ eg t(})l @

h better one for perhaps 3 or 4 times as much = The saving il

{nuch}d has enabled us to proceed with the works at the 2nd Barrier,
ef{ﬁc”ﬁ micht otherwise have been postponed for some years T}l(:
ft 1c(13 andoestablishment.which would have been employed for the
fun Stwo ears on the long -canal will now be available fog sqch
nex{l;{ as rrrlyay be required for the improvement of the navxgahqn
;VOI‘ . n the parriers, and we are enabled to bring 200°miles of nav i-
f:aeti?(;(rjleinto operation some three years sooner than we could other-
D

wise have done
This last 18, in my opinion, a very important point .

90 Next, as regards the probable cost of the rock fllea(ligtg?:
Upen this point last season’s work has supplied very rIehz;lle_c stmfé-
The cost has been much below what we antlcxpatgd ; 1 L O'I";Vel
ment in para 4 it will be (fe(en t%ztxt.tha tgtalc ’glé?;lltlc?ert(‘)‘ 112(210 - ;\L;ur;
and shingle to be removed (as obtained by ca; 1l detaile easure-

1 5 ic feet, and that of this, 2,753,335 cub:c feet
lnex-ltS?ellmsoz\if)e?d4 ?cfizolzf;l’ob;zason, leaving 2,194,120 f:tlbic feet still to be
Pl Now the revised estimates of the 1st Bariler works have been
donel omplete for some months past, its completion being delayed'
vart yf) the uncertainty of the rate to be charged for work of this
bty Iy an abstract of it sent to me by the Executive Engmeer in
s nt, the estimated cost of the rock clearmg in the river bed
oach la? d Rs 2,89,000 On summing up however the expe_ndﬁxture
e eason’ and comparing it with the work done, 1t is found
ltllllgél(’zliasi%:mer l‘a;,te was nearly twice too high, and the total of thm.
1tem inethe estimate 1s now reduced to Rs 1,21,000 only,

 yard of this description of
2 know then the cost per yard of t tiou ¢
wmkhilbutvgivould observe that the actual quantity of 10ck Whl(h»lt
will l,)e necessary to remove can only be decided by actual observa-

* tion of the effects of a certain amount of clearance.

: i ‘Ing section ---
The channel now being cleared is of the following sect

k.

——
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. of this class sati \
satisfies me that when embl\ OW my experience 11! works

ments subjected to a constant heaq
ad o

10 T

It is a chann ithi
X el !
1s intended for the I‘r‘llr(l);hm 2 Chaf}nel; the laager one, 150 feet broad, Iy
plenty of room; and its srf)ion navigation, when steamers must have
lowest summer level Th oor is to be cut down to 2 feet above the
use in the low water mont(;LS maller chanuel in its centre which i< for
be cut down to 2 feet below3 1103 ?0 have a width of 90 feet only, and t
. ble for the Wwhole year 1 bel'\ ?bt summer level, so as to be navigd-
1ally found to be sufficient, b leve that these dimensions will be gene- 3
level channel may requi » but at a few points it is ]‘O‘Gible the high -
pose that tl J v e enlaigement  On the w 1 sup- .
at the work r1equir . n the whole, I should S}
quired to bring the 1iver I)‘d\’Sa"e into such 1

navicable conditi

s ition as . T

1% lakh above described wi : o 0%

2 . will not in any case €Xcect
. )

22. To what
) Z. at exte ; p

1iver channel to be e{feréti:ge: > 18 mla)’ be asked, may we expect the

s a substitut e ca ‘

¢ for the canal?

I answer: i
swer: 1t was never i
S 1ever 1n o
It must always be an impe fc::ended as a sulstitute, sale tcmporarlly

I
impor t o ;
11}“1)01 tant addition to the canal one  But it is a most valuable &1
always msisted upon from ti ai, an alteinative 1oute, which. a8 I have l
gation could haidly be COl):eltane when I first sucoested it the navi-

o revive by-gone controv sider ed complete without 1 n’not oing
Government that they hm%rbles » but T wish simply t msqtisf\; € i
canal is completed not ave got their money's w By ot if he, long '
the execution of t} ? a single rupee will h vorth, that if the. 2 i
1€ 5 ~ s e, * ave . “va 7

torter project T have littleb fggrzht?:;vanoz" in :

§

i

%

g @ BT

\)

-

* support of this positi
perhaps, re 8 position than I had in 18G: ;
, Tecelve more Att 63, but my rematks WLV

o \.ention t . .
23 The long canal 1uns han they did thn.

} c f . . . .
L;Sn%' and the highest floods Y 17 out of 23 miles along the 1ivet
20 years, rise from 8 to 15 fe within our own ohwcry Lt' Cof the Jasb
ll)gtSHCh f’i%ods therefore tlleL]fZ;:lbo},e the ground in ‘\?hlic()?rlll it 1s cu
ween these limits, B 0 Watef on t} 1 1~ ‘ar
deproseions i the o ut at ynany point 1e bank would vary
. 3 S : H )
info the bank by Oiliound, gullies cutpas mbuctlili (‘%ml fégs}gzt ((1122)
as 20 anc

water-cot
er would be as much as 20 f;et At a few such points the heat

[

yeals are scar .
j cely exposed at all to the ankments which in ordinary

plated for th; Embank-
secure . : iis canal mba y
secure enough ; but those only liab] f water can always be D3G°

y in their centre, and beco?n ee to such trial at long intervals

other vermi t i
o1 Bult 1j;fllllsose bu;*rows are alwg;sf?}.vsglflte h?gnt of 1ats &7
. b 1S no . rce o 2
3 or 4 feet higher than :Illl It is certain that 50 ange . a flood
?I;d even this ma}" not be tl};e ﬁrlﬂ}tm LY Own recolle};i?gxsl %ggkaphce
et one such flood breach th mit of such great i i Xow
at inundations Now
damage would be less th e canal embank no v
: ments, and though the
would almost eertainl %n what would com , o i
lated part Y Stop the navigati monly be supposo s - ’
e Pt Sy Sl b L
+ Such an accident, mi:}rlltfl i‘oioé?:gull?z%ové
[]

suspension in the long canal

.

N
« 1
.

L

11

-

once in 10 years, but when it did occur, it would cut-the navigation '

in two, and at once put a stop to all traffic, save by means of an
expensive portage, for which perhaps no facilities might be at hand

At any pomnt on the river the liability to such a check would be a

most serious defect, but most of all at this, thé lowest Barrier At
the two upper Barriers no such accident could occur.

At the 2nd theie 15 1o canal, and at the 3rd the proposed line of
canal runs along the river bank within reach of the floods for only 5
miles out of the 32, and the extreme head of water on the banks
would be very much less than at the 1st Barrier We thus find our
line of navigation thieatened at one point only, but that the most
important, with a danger which it would be folly nok to provide
aganst Now the alternative river route furnishes just the provision
we require, and at an wdditional cost of only 3 or 4 lakhs, out of per-
haps 60 or 100 lakhs ’

The tail-locks of the short canal are situated only 2 miles below
its head There would be 1o Jdifficulty in stiengthening the banks
for that distance if nccessary, bus a breach m them would be of little

consequence

With this canal then, and the 1iver Lelow, we should have a

route which'would provide for the navigation duiing its temporary
Can anyone, looking at the value and

importance of the navigation, suppose that such a provision against
accidents is not most necessary, or that it is not well worth the extia
expense it invdlves

This consideration lLas*to my mind always
pense of the addition to
miles of improved river navigation

ideration If the short canal

o5 Twill add one more cons
scheme thus provides an, efiicient temporary substitute for the canal,
why, suppositg the latte: completed, go to the expense of shutting

out the floods whose rare occurrence renders such a substitute neces-

sary It might be casier and better, as it would ceftaihly be very

much cheaper, t0 allow the great floods (such as that of 1818) to over-

flow the canal, than to shut them out. If so, we should have as an

additional set-off against the cost of the short project, the saving

effected by reducing the heights of the flool embankments, probably
L

2 lakhs. .

96 The actual cost of the two locks and river improvement
below, which form the alternative route, has been up to the present
time as follows :— .

justified the ex-

Rupees

LLOCKS +ovnesvressensensesenanesannsnmsnens s e ... 142581
River ........ - 54,557
1,97,138

$

the long canal of a pair of locks, and some °
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and the amount requited to complete both is—
Rupees
. TOr LLOCKS tvveinureeiemmencnseecasoncsnansascnnes 33,761
 RIVET cevveiniiiiiiiriiieininneeraenaees 66,859
—
' 1,00,620

S0 that fhe total cost of the alternative 10oute would be Rs 2,97,755.
This amount includes all miscellaneous chaiges, but a <mall addition
‘has to be made for cost of transport Even if we allow for some
additional blasting, the total will probably not exceed 3% Jakhs And
this 'addltxon 'go the cost of the scheme is not to be charged to thi_s
Barrier only , it is properly chargeable to the whole length of navt”
cation, for the complete security of which it has been incurre

. 97 T make thesc remarks not with the intention of bringing

forward now any proposition respecting the Long Canal, but simply

- that the Government may know precisely how the case stands. ADY
action in regard to the Long Canal must be based upon much mOLC
extended observation and experience of the actual extent to which
the Short Canal scheme is efficient than we now possess The statis-
tics I shall presently give will show that even in its natural state, 3
it existed Iast season, the river passage below the tail-locks was p1ac
ticable for small boats during the whole year .

05 Some explanation is perhaps required of.the reasons for
cutting the smaller channel (in the centie of the larger one) throus
; > \ 0 . la)
the TOC}éS, down to such a 1e; el as to be navigable all the year , where”
as the overnment contem ated per Y > Y
.months P perhaps a navigation of only 9 ©! 6

The reason is that the boat traffic alrcady L chows
that it will be navigated for the whole yi‘i-; ady on the 1iv er
. * ot

The idea of a 5 or 6 months’ navigation is el her
That 1 shogld ever have spoken of such ao&;ggu;gitdﬁzel‘g}r?ﬁfgg eafs
: sm.gulz}r mstanae of an enthusiastic Pl‘Ojectc?x: erxibn«r on t%e side of
caution 1n his statements  The statistics of the present traffic Wil
satisfy the Government that there will be no suc%) Lacit o 1 o
the river as far as the lgt Barrier at least 1 limit to the use

929 The revised estimates fo ~ y :

are still incomplete Those for thle; til):zlgiit;lz?%lf&db aier 'Wti) 1}1;:
want of the geta1led measurements of the rock cuttin?ren‘ delwyelivel'
channel, which there was not time to take in what litttbls . thieﬁ" of
tille Worllzmg season of 1866-67 after sanction for the N Wailtion
the Wgsrt i gzaés; ;:gelved, and which could not therefor;pll)gsﬁf'bde until
1£pv %mmwmmmmqwmmmmdlrdwlw

g 2 sence up river, which prevented a, ﬁnali3 de -ﬂ.e aye on SOmMe
points on which the Executive Engineer required c:cll?ilceup For the

b Lt mand
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9nd Barrier works any revised estimates
have been simply worthless, for it was

sufficiency

cost of the different kinds of work.

prepared before
impossible
or otherwise of the former rates until act

now would

to judge of the
ual tiial of the

1 think we have now satisfactory data to work upon, and will
have the estimates completed during the present rains

30 In regard to rateg,

analy X
of the different descriptions of . work

I may mention t

ois of the past expenditure at lst Barrier s
has been as follows -~

hat a very careful
hows that the cost

e e

L]
DEFSCRIPTION OF WoRK

Cust, 1clusve of all

ordmary charges

::I—n
32 2
@ A
R
35‘:
=, 3
T L2
- e
237
=
2R =
F=23
= -
TR o
éuo;‘
-~ Lo S
o=
. - Q=
- L

Rulble Muasonsy

X

Tu anicut .

Cohtents 868,473 cubic fect
1n Lad-lock s .o

Contents 323,331 cubic feet .o
In Head-loeh .. . “ey

Contents 248,803 cubic fect .o .
In Scomng Sluce .o .-

Contents 173,793 cubic feeb os ' ..

! S N
' Cut-stone
] E—
. . Lw thework

C‘m‘.d Glort) .. .
Contents 16,288,276 cubre teet

.
- .o

1
.
|

|

1
g
.
)
3

———

.

o

Pcy 100 CllblC}

Par 100 cubie

teet feet

Rs s .
2t 277

a7 31

3125 30
335 378

194 223

1o 200 t> 230

95 . * 109

————

I:.do not think these rates will be found
With those ia other patts of

he cost of the cut-stone
quence of the distance which the whole

stone had to be carried-——21 miles, and the 1
used ; with few exceptions each block being two
ton to 3 tons
all description
and some

and finished, and weighing from 3
1'&.tle quahity The earth-work includes
soil on surface, to hard aravel,
excavations averaging 18 to 20 feet in
%;‘n‘;l; :i‘(e}af?l‘tthe short canal  The rates
soul more f‘ thr ed were Jower, the depths
avourable

4

e

decayed rock,

to compare unfavourably

Central India, cons
'c} rCWinstanees under which the works on this
woik has been very
of the bes

1iver

feet thi

idering the peculiar
are prosecuted *
high, chiefly in conse-
t -description of
arge size of all the stones

ck, diessed

This stone is of fitst-
g fiom alluvial
solid rock 1

depth The figures above
in the portions of the long

having been less,

and the

g T

P i
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31. With regard to th i ¢ . | B
g e 2nd Banier works, th 5 .
-ouch stone in the anicut upon i D e cost of the B b r
3 P which the sufficiency or otherwise ) AL 4 tat ; d the diff ; s of . '(z
Py Lose statements regar ing the difieren periods O naviga-
{ M
AR
(IR

of the estimate chiefly de
! pends, has as yet been much b

elow .
estan}ated rate of Rs 6-8-0 per 100, and allowing for some i o the
anc including all coptmgencics, I see no reason at pre oot
tlat the original estimate will be exceeded present to. expect '

*

tion have reference, be it observed, to the 1iver in its natural condition,
10cks only being supposed to be removed, and do 1ot .take into.

account any improvement of the shoals {
3

s

34 1 will now priefly state what measures 1 consider necessary- .

for the jmprovement of tha nivigation between the Barriers, with a

i
|
]
l
1
_ view to 1endering it (1st) safe, and (2nd) practicable for a larger class
|
l
1
!
{
|
|

- JE T
X e et

State of the River between the Barriers

.32 The obstruction at the lst Barri i
condition of the O e open Tea cr}féesr Egztifge no“;l removed, the of boats than now 1un to the 1st Darrier as well as for steamers
claims attention Below the Barrier the river is 1 . be}ow, nexs
iﬁ?l]]}go?;s clz)u)fymg qnly éor 5 tons far.the Wlll(())\l‘cra ?Z“aigatj&) o

ariier, between it and the 2nd Barrier. tl Aoati A ier.
to been confi : , the navigation has -
to been ¢ the,l}e% tcf Govelm}lent steamers with laroeo caroo C}:)So};lttshelln
0 , se have run for only 5 months; owi 3 h
! 1cha and two other places, which b , owing to the vocks ¥ |
considerable risk after November Nowe C(ﬁgi'einenpaﬁal%le%hsave aﬁ

) rer, tha e cana

35 In the first place, then, all rock 1n the navigable channel

must, of .course be removed There is so very Iittle of this above the
2nd Barrier that we may for the present confine our attention to the ‘
ot Darier theieeare 1l all 8 ot 10 ]

liver below that point Below th ;
Of these there are only ‘two where .

actually to Jmmit the period of naviga-
Jess extent 18 required " I pro-

places where 1ock 15 met with
the obstiuction 1s of a nature

tion, Lbut 1n all clearing to @ greater ot

has been, opened, boats of both d o
e i . = n escription .
%ﬂgﬁ?ﬁﬂg{l’oin& %ﬁ)w pla“'ate traders’ ﬁoats Sh:i'zy aﬁ}ezdas )f;t;;tds ' {:’OSPi’to have these cai efully smveyed, m’lﬂd'estlmates nIt)r?}f:? ecfiﬁ for the |
1 may Sﬂ; rory muchbl D:nt fof the river is generally bettez %ndé e'd < 7 thOl \.quuu’ec.l, b1_1t inasmuch as thel‘e is 11101\;/7 :1111 :Lu u?)*t Nm t'C u})on ,zq
1ot Barsier, the slope ()I}Jtlle avourable for boats than that below thé ‘);:{ . g lilver which is more 0T less h‘amp‘aeu ¥ ‘tdfbflt 0 ;1;1;: 1011;,: T 1
one of the {hreo 10c}l’ 1(;: bed and the current being less Only v \'_13 d strongly urge that the pmm{moﬁl gl uz 2» j{etfl ‘ﬂpxo ced i
ol the passaze cut?l roz}c 1es has however as yet boen improved . ]'1 \ 1 the blasting at .Albac& to an e,\te1‘1u &1&30&1140111 {71 %1“ {(; )m{(ln:l B
that this llextoyeru- therhg}l it 'last year is Lut 10 yards in Wi%lth S0 1011t111cdmte and pressing W antn.olf the ras 1gat110il mm.ta fvte{;\ ;11 ev E
tions at tt ™ e navigation may be impeded by ti S . {  the whole. At Albaca, whicas by far the woOis of th m, we .
rese places , but if the Gover y the obstiuc - expended last vear B> 9100, aund for this sum we Were enabled to 3
allow us to procecd at once to a li mmnent bh(.mld be pleased ‘to clear a ¢l " i Lf small +dth “which will be practicable for 9 months i
channels when required T 1m11ted extent with the clearance of There 1 1annel ofsma Wit Ll ; ussic;n e aceed at once oith &
may be able to cep op ) Iien( ing the completion of estimates we Sim‘lb 15 Little fear thel efore tha pci(l;l i 1 O toful or exces- ot
“nmediate C ant Ogtl}een such a passage as will suffice for theb : ore . , o ilar clearence at othel ponts cot e o any Wastell 0% o0 b
. navigation sive expenditure 1 fully admit the wisdony, and indeed SO ute i. §
As tl : : ' ‘ necessity of requiting, &5 & geueral 1ule, .detzuled estimates betore any iy
the lnc?gt, ;ZIE;%?QC;?US’LE? at the end of another vear will o %Xpendxturg is sanctxopod, bt.lt 1 Conc:en'e thrat, the nq;‘ﬁ%ent .:s 1(311e o{ ‘ E
) 1 ormation as to the ti royeat, will supp y . 1 eXCCptxonal cases in W hich the 1ple may W 1h advantage be se .
dndfleadl Of. the river, is navigable, the mée during wlnqh this, the ¢ aside  The benefit and incidentally the saving yesulting from the \;
'Erﬁve;;, ° \‘me for these, ar}d w?ll CEL’IC 1ittleofy‘:lmment “.”1.1 probably . ' . (]“‘Sffcnsatxo}l granted last year in this respect in regard to tllle"Albaca ;
OW eXPLESS upon the subject, otherwi any opinion 1 may ‘ tocks has been great and had my 1equcst,-——st1ongly urged in 1363,
tioun in affirming that this pz’trt, of ti::i} ?M)ulgl ‘have little hesita- . | that T might bebpem;nttod to- expend o ve1Y cnall sum, not exactly L
;)‘épsixﬁ ml%ilt;’l%z;tt({n ‘go that below the Bzu‘;eul;r Eil?‘gl?nl.lthe Wh(fle & medemin‘:, 1ock, but 1n sccuring the yiver bank z%t jpomts wheie it tmls C
¢ raffic for the whole year ' 1l like, the 1attel, _\{:‘g cut away, and lage masses of rock underneath being exposet :
33 Of the riv . . beeieln granted, the saving to Government W ou}lc.l‘p%obalblyv n(it*h'{{\? ;l
Lt Tl e river above the 2nd Bairier, we know ) i o IS than 50,000 Rupees Agam and again this year 1ave 1sal lec
}t l?}t be ow, and the only boat upon it at 1e'~“e now less thau of - t)ﬁt\\ een guch masses of rock which mit NOW be 1emoved, but® hich \
ljgjr?h u;lgngnioﬁitfye” In this boat, ﬁ)owsei{]etr lf ’I’“nil(lllalé vmg Lil;)i . alle n 12}’ under the _bfmk of the river, and were not i th$ ih‘mnel :}zt B |
March the other i i&m Barrier to Bairier this last Se‘%ge \.ol(; ’ ) throw nd werc I, 1n & :sumlar manner, to be pem}lttet thlb~ zear t0~ j
observation, the 1 a1ay, and the season was & f&'vour‘qlﬁn’ OIe : ‘ of the ull? a very few groms of stone for the protection of those pa ~5t b
Jart of tl , the river being unusually low I should ey O hat - i anks which are DOW attacked by the strean in a way most
part ot the river will be found to be navigable in i say that o . \,Juno‘l* to the navigation, I have no doubb the saving incidentally
tion by such small craft as now run t tho‘ e in its natural condi- , vould be very much > eater than the sui I have mentional .
vz to 15th Apiil o the 1st Banier for 10 months, =
. P 36 So much for the obstructions caused by rock VWhat I pro-
- 160;601?1 regard to them is that careful estimates of the cost of ﬂ_lelr
val should be pwpared as soon a3 possible, and that meantime
‘ . . ) .
Z
. . {
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i‘zmctlon §hou1d be granted for such an expenditure as may be 1
or such 1mprQ\’ements as dre more immed: ately pra t {)y e needed
urgently required practicable, and most

37. Next come the shoals. Th

A : : ere are two ways : .

tl%ese, k(1stf) by means ‘of temporary appliances ‘;3315 (%fjdleaﬂxng with

0 \291 s of a permanent character. I propose T trv] nd) by means
mediately, t.he gsecond a,f.'ter careful study, surve y )Oth,ﬂle first 1m-
‘1che Frst I wish ’Po have either an Officer or ’SUbordzr’ and estimate JFor
128 some experience of the methods in use on t nate sent down who

open navigable channels through the shoals h?[ g‘%?l%is fOI'fli{eepling
d confine him

entirely to this work, and th

: . s ? e general superi .

tion, making . perintende :

tion, 1 aalilgol({: z:):s?:r%‘{e Executive Division Hllsmg Otf the naviga-

. P e gable depth of water over the s‘illol?dss“ ?111111211 11);((;
als, «

gftord other facilities which
navigaging the river I shall presently specify, to all craft

33 Tn regard to the’ .
perma‘nent W S .
of the shoals, I shall not now enter into‘acn)fmlys afzzuiﬁnmal? rgge]‘gfgi

probable cost, feasibility, or value Tp

) . TODOS -
Exoﬂgrsfsﬁ}élfi the ihkl?stlon, and for 1est1lz§:xi1ifg t%Zpute anf thcer'
posé to construc{ptll(;g : shoals would be selected ° 1 \voc\?f’% Oh one
their effects for a ye > uPOD sanctioned * estimates and( tt Cl}b 131 ?—‘
‘he matter. If t}{ﬁsr 1016 two before any fuither st’eps are Ot %, SEVE
tion, 1 hopé that in s %0‘“.3 not mow appear a 1casonabl aken B
the ,estabhéhmex t - _l?llttlng, as 1 prepose shortly to kd e nm .09051'
N arf*ur;aentgl required for the purpose, T shall T blo, a list of
; g s as shall satisfy the Government upon %heept? z;dduce

oin

39 One more point has to Le noti .
improven o b oticed in connecti i
the bank;e{;}t’ o s of ox hetwoen the Baniers, Izﬁ(f;(:tﬁ?'gtg:?lt%llﬂﬁ
by the f?tream The vy ﬁ?fﬁéiliﬁfﬁe{om attacked, and eut ST
ment o r W RENTN € any perme improve-
ment of e o s abottely of the viver 13 Tmanet ould. be
Out of the 600 miles of solutely fixed and unvariable in position
(reckoning both sidés) ﬂm er bank up to the foot of the 3rd qunin .
tion in ’dolis respect, ) Tﬁe af"e only about 70 that require z;tte;l—
Ee to h?lve o eareful Surv%l}?pg‘vga%ftﬁ dea{. \1vit11 them would
opographic 9 : _— e whole (wherever
regu?regl) pr:;a?erg)f?-ay ]136 {?S}lfhment}, and estimates (f();El etlhe(j el"ﬂll'z
¢ submission to Government , but in the ;;1?3;{1

¢ i‘lne tll 3 l 3 i A 1 i

emercent estimates

. g sup to a certain limi

in cases when & avi ) imit, say Rs 1 000 per

o PN, oﬁllucg heavier expenditure and seriéms ip'el amnt
) y be averted by prompt action nury 1o the

Present river traffic

S S e
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kept at thiec places by Acents appointed py the Deputy Commis-
sioner, and the following ctatement has been compiled from returns

furnished by them Tt shiows the nunber of boats divided mto two

classes, (}ovmmnent hoats and private boats, which arrived abt the

1st Barrier from the (‘oast from May 1867 to May 1868, and the
nature and tonnazc of their cargoes Therc are three points ©
debarkation in the 23 miles of river from Dumagoodium.down to the
]?WCI‘ eni of the Long Canal, V12, Dumagootdum <he head-qua1ters of
Engincering opet ations, Budmche]lum 15 miles lower down, the chie
town of the district, and Gollagudium q mles furthe) down, the

lower terminus of the tramroatt
The creat bulk of the tiafic consisteld of Govermment Stores

brought up for the ¥ o1k, partly in the hoats and steamers belong-
g ta the Transpoit Division, and partly 1n private hoats A part
of these were unloaded at (‘r()llagudium, the remainder at Duma-

2oodium

Of the private store cent up, that s to My of the articles of

merchandize of all descriptions the Pt oparty of prlvate.tmdels sent
up in their own or n hired hoat- all wete Jande 1 at either Bugh‘a—
chellum or Dumagoodiai The ctatement chows the quantlty jeceivel
at each place. )

N\
Nicttement showriny the I of Louls and theu
(e Contst from 1st May

fonnge whach anu‘ed at the
1867 tn*31st Moy 18068

— 1ot Daaeer fron
(rOV erufucné Z = i:'c
1 11vate O it oats =z 3 =1
— — >z z
b prisat ods o = +3
ovras | e e e | 32| 3 :
yerument Tuloade 1 Unlou\rd e}; e Tz 3 E
ptutes 4t Budra W Dune hlad &2 a5
chellum Eou«hnm 200 :-:___
———— e b— T —_— “—"I—" r‘:—'] ons Bobs Tous » umbu Tons
Boats T ous Boata 108> y0at2 e gy —
. il Wy B i 2 71
May 1867 .. . v 3 1 o' 11 1o :l, . b, "?’ 75;
June . ' S 5w 4 WS axil 12 L 073
Jrly .. . . PR IR b poth DR RO
Augnst . .,.. . . 6, 1 ¢ Lis \ vive 4 14
September o : . T 3| 1 T . : 538
Gober . e . C e g, 11 9 “l;' - 29 1084
Nusember . . 19§ 130} 3, M ! Ve | - 12 4904
L bt ! 3 1, O 2024 4.2 ~
eeciaber e * .s 30 217 | 4‘ B4 ’- E Gl 402}
Jawuwy e . o B o 1| e 0t 453
}abr‘"‘f! . (X b 28 210 2_) ' ’451 .i ‘b‘ o 23 “I 151&
Jarch . - S TR 4 X ;\ R W
pn . Juv ' ¢ e - o 45}
May . . .:. ! é‘l ol B 9, 1y 2 3 20 L‘ 55%
Juie . N o1 aft o5 Ll vy Tl 2403
—— |
_/‘ v
Tons
r . %* o) 4()-2
The total imports by nver ¥ erc this 073
uz Gov et 510163 1,94«
zoveini ent » 016D 459
Tl Private goods 561
\e total number of &1 rivalsin the year was boats 9 . iy
Of which 278 wcre private, containing ,éés
And 23 were Govcrnmeut boats , e
The average Joad of the pnmte boats was therefore 3% o

And of the Govemmcnt hoats

* -
Hove After this report Was fimished :
nment stores was dscos ered 1n the returtt arnis
J 14 have wvolve too € an alteratiol of figures

}L
d hot been torrected, as that wWou

£ 130 tous 114 excess 10 the wantity of

dhed Ly the "Transport and Sup
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The arrivals and imports by 11ver in each
were as follows . —

Ist quarter, June to August inclusive
2nd do Sept to Novr do
3rd do Decr to Feby. do
4th  do, March to May do.

This statement may be analysed as follows —
1st—Arnvals of boats towed by steamers

No
12
1
6
0

Ist quarter
2nd do
3rd do (in Decr only)
4th do ...

LYY

quarter of the year

Touns
708
235

1,264

252

Boats
41
42

162
56

301 2,162

Tons.

994
26
262
0

————
—————

19

2nd —Arrivals of boats worked by sail only

Ry
1st quarter >
2nd do
3rd do

4th  do

Total ... 282

41  Hence it appears—

1st—That the river is w
whole year

2nd —That the third and fou
December to May are those in w
busiest, the traffic in the 6 low
—nearly 4 times as great ayin
tion between the two will alw
the river during the monsoon make t}
for sailing boats In fact I have been
any monsoon traffic by sail existed.
had been made, I nevertheless rees,
ventures, and did not espect that t
boatmen of the Delta do not hesit
difficulties of such a navigation, ce
prospects of the river trade, for’ th
are far less than those below,

rtainly augurs

42 It may perhaps be supposed that the 489

brought up for private trade were almost ent;
ent
people employed upon the works. —

Of this quantity 321 tons were landed at
entirely for trade unconnected with the works
168 tons a considerable part was for sale to the w

Such however is not the .case
Budrachellum, and W€ ’
Of the remainitg
o1k-people.

882

¢

Y
e e e e e

Tons

29 114
41 212
-.¢ 156 1,002
56

252

1,580

3

orked by small sailing boats for the

urth quarters of the year, v from
hich the navigation b_gf sail boats 1s
water months having been (1254-326)
the 6 monsoon months, The dispropor-
ays be gieat, as the strong currents of
e upward passage difficult
quite surpised to find that
Though I.knew that some trips
rded them as meie temporary
hey would be re

ate to encounter the hardships and

peated That the

well for the futuire

e difticulties above the 1st Barrie’

tons of goods
for the use of the .

e

— et e

. o .
! Aticles composina
frnment <to1€s

»

)
b;@@, other grans, 011-59Ft
gy Al

S‘i,lihs" Tobacco, Cutry 5‘?} i

STk Cocoons Dyes, Op Ut

Hiee, Gingeelvy and
’ = ‘ ~

B, Tam mind Onions, Garhe, &e,

Hes ail Country Cloths

Agency in
It which begins to come vl
Wized by the people

19

i 7 : tements of the
- Appendix two Tabular Sta? e
thé ag(l))\}'e traffic, with the exception of the Gov

‘ r include a considerable
It will be found that sgfi)et }171: e 2 atisfactory to

note axnongthem7,4l5m§mnds,
or 265 tons of salt This was
almost exclusively for sale }tlo
the people of the country, t 1e
work-people being separately
supplied by the (.}overnmentj
ther article included int "il.lgsnzlllsie%lgmﬁggi
sideralle quantitics, S I0U
fi?{?ll; io be a considerable tradein it

There is , dein it
e exports and imports as above show
Rs

104,832
1,38,708
e

243,540

43 1 cive in

Qalt, Wheat,
ods, Mctals, En:_r‘hbh
Qgationery, Lusa
Woollen Blanket~,

- (ocoanuts, Salt
1 Castor otls, o

ayr —
Viz Cotton, Sugar and Jazge

Salted fish 1s ano

44 The valueof th

IMPORTS
Government stoies
Private goods

7,600
I

25,140

- ., past the
rafted dow SI;,IPG 5 Togs

'VCI' Tl .
e f the whole

Fxrorts .-
1) L 1 ars
rivate goods

< and imports
Total exports and 1mp

to the alove we add the value Otﬂﬂée 1&;;2:’1
St Barrier, coming chiefly flOll? 1 ! App oximate value O " the
Valued at Ry 77,292, wo have for the tolrte ot Wadagudivm, chu._
lver trade, exclusive of sone salt lnﬁploc‘ﬂ t1affic between the of
lll}outh of the Sebbry, and bollzfds nf]ﬁ)m tfne Lills and other parts
lers, ag well as timber exporte

G 2 )
e country helow the 1o Bartich Hupes Jtl:f:’J‘f:'}ollowing ¢
.45 T would now direct attention :cé) 3
tons in connection with the above statis 1ci .
st —{here is already & & flic establishe

.t active
2nd -—-That traffic is much the most ¢
ln()nths

onsidera-

upon the river

i Juring the low water

.

: £
. carrying abou

. : boat
3r‘1-1t is carried on chictly 1 small ')

~
9 %‘. tOnS

..o it exists in the
the traffio 22 17 hoal has been

(ot n single 8

as last geason mMoO>

- 4th - Tje above figuics show
mmplo\*ed condition of the nver

t()suc}}ed in the way of improvemens “o ier w
V Miles of yocky channel below this DX

‘hfﬁcult and hazardous.
5th--There is as yeb

t, and the passage th

river

affic down
trafh ‘o

scareely wother omitted

: . alto
It i g0 trifling that it appears 1’co hmot; E::ir:try. The exlport% ggﬁi
returns f the places 27 "oq tons only
a magogg?ulit a,(:;}su[;)ted to 755 ]naUUdN or 28 t
® given in the Appendix.
k
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46 Of course, under such circumstances, the rates
could not fail to be high  They were---

From Dowlaiswuram (the head of the R~ Rs
Cocanada canal) to Dumagoodium
120 miles, per bag of 164 the ... 1T 2 0 to 1 4 O
From do to Budiachellum, 105 miles 0 14 0 to 1 2 0
From do to Gollagudium, 98 do 012 o to 014 0

of cariage

Or per ton per mile---

R RN dnnas Mean
To Dumagoodium ...

.- 21 to 2:3 22
Budrachellum 1-9 2-4 2-2
.. Gollagudium ... .. .. 1.7 2.5 2-1

The 1ates chaiged for cairiage down river were Rs 0-0-9 to Rs 0-1-0
. 1 N

per ton per mile The proportion between these 1ates and those

up stream are much what we

: what should expect, w-, Jeas than half the
up river rate for cartiage down

t 417 tIn t?i precent unimproved condition of the 1iver then the
actual rates naport by ; . =
actual rates of transport by bhoatg anymg . to 6 tons only are-—

Up niver without a return load, 17 to 2! annas

.Down river T to 1 anna
48 Of the cost of tr

. ansport hy steamer
satisfactory data )

tor The cost by the present st
the periodical reports of the Transport Div
any charge for interest and depreciation of s
hand, it is largely incieased b

the present steamers and th

I have at present no
eamers, as shown 1
I>ion does not include
tock, while, on the other
v the unsuitability to the navigation of

e unimproved state of the 1iver, which
of couzise tells much more upon large than upon small boats I hope
in another month one at least of the new steamers will be 1unning.
and with them more reliable results will be obtained

Suggestions for facilitating the boat traffic, and reducing the present
¢d5t of Transport i
49 The chief causes of the

Ist ---Tt Present high rates of cariiage are-—-
St-—-1Lhe use of very sm

tion all boats not well suited to the naviga-

?nd ---The prevalence of fever in the coll months
3rd ---The want of a return load
The use of very small boats has
met with on two paits of the rive

arisen from the sirong currents
difiiculty of getting larger boa

Z‘beiow the st Bartier, and the
. S over the shoals Ope of these
places 1s the rocky reach immediately below the Barrier of wh(i)ch men
tion has already been made, and which is now in course

1mpé‘ovementf, tﬁlle Sother is the 12 miles of river below the
confluence o e Sebbry, and chiefly {] ; -0 iles ©
1t This part of the riye ek et tro. 1

Jiver has a much greater fall than the
average, and the ascent ig proportionately ditticult The shoals a1¢

(ORI SR ——

o T —

"ol

e"

anc
e for the tpleffélfptothe boats over the
0

P a}r
-, jnereases it 1
e the traflic 1l
as the tt‘o ¢ the river to afford

. . \.S leda,lds
met, with at several points °

diately below the Bairiet.
mdicated.  To f:wlhtat? Y05
currcuts lower down, i 1)1011 capytne
or two boats furni~hed ¥ li L\'Ltntu:ﬂl)'
most dithicult points, 4% m tug on that pat
be advisable to place @ sted °

assistance luce o superior class
introduce ¢
Jace, 1 propose to ! than those 1D u&{)d\be
50  1n the nextp ‘Lto' the navigation which cou

‘ ] ts
of hoats better adapte 14 build g oLy the present natnfel})oghe
wlulate that we O e crew as thot whic Jtimes the load wit
worked by jlu.st the ‘“"ﬁ‘lni-u‘r twice to three )
require, and yet would ¢ i
sane diaught of watet O% or allow ﬂ} m
and either let them out i et suD euz by g
few annual instahu?lits wfl o lod t0 2 dop
€vident, private builders |

ecessary- osent cost
ser be nett Hrese

. : it will no longe <13 reducing the 1

the aid of Glovernmes step towards

vt ropOS‘
. definite P
. , ritting &
this as a most 11111’(]){ tm\li Jetails when subn °
of transport 1 shall g1

ition upon the subject hills thrqugh

. . 10 € ot S &
£ fever, chiefly amolor to January, 13
0

. —mbe for
wvalenee N ovemb range

_ 5L The prevalel . 10 miles, from N ] propose O o “the dis-
Which the 1iver runs for that tune o o Diesselr at .

, .. : . specia
5etious check to the traffic ,a;r cascs by I‘mcmcd making 1t 81 Gbpehen
€ proper 11 eatment Oflfe‘,: of \Iwigation’ an the oab crewlS f:;ye d
N - 21 + ‘, 4 i elr
Dosal of the Supeullm“;f;ld medical ald1 ;&y Sventually be ¢
part of his duties to @ will be small, and 2
Tequired The expense
¥ the 1iver tolls ffc in COM-

-or traffi ;
ver tihe latter, a8

.

-n 1l
, asent dOW ¢
the presciy - cost O
52 The small amount fefqtly inct e&rifb t?lfe up Joad alone o
ST . iver gre ne by ion
Parison with that II‘P 1,; rip must be bogn.bq Y. th the extens
i:(; whole co;t, of t ‘ge which will diminis
% Source of expen inci1case
nav . IRY d the 1D
Wigation inland, 3n1 country cen 40 to 60
Toductive parts of the g it withil
10 the 9,4 Barrier, which bu(ljlfénnoor: a T
L such places as Semncfl{}c’he Pranheeta 2 new SOUrCes of i);ggrt
) * n al
2:81111111“1 e o ation ‘of 20,000, will OPeR - land
ated populd ) o ..
ade, and gvéry facility "%wctls with the r“erf'-OrCSt co
Which yyst connect such " . : het extent wi bring
clieve that the Cxistlﬂgimpr Eg&e ABl‘injarieS’ Wh?n thaz%
3 N . v O N 2]
113(:&011 of Bustar lmym qe by wmeans Y Led for 1
ad that an incieascd e
at an incieas

untry 1B

looke
1ay be alt
3 POL th; n - ck salt.
down - oduce now €31 carry ba
9Wn a pait of the PI « down wheat;
b

ot \ in
rection  They now bur

th advantage;

e e L r e e Al desadnl Al
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53. From the Godavery Distri
newly acquired districts lyilig alon(:'CtS thems
1s to be expected at present. -
and it has been still further
which has taken place both i
bank, and the Bustar State o
or three years.

clves, that is to say, the
ng the noith bank, but little brafi
Their population has always been small,
reduced Tl?y the extensive emigration
nto the Nizam’s country on the south
n the north in the course of the last two
* % . N .

* * *
*
* * *

have5é)' s}xﬁ;tr?oﬁ‘; tgr sggg;?srrtéfiig on ttllle river, T shall shortly

< . N e ‘ding the e W

iltl?;ner 1?6 3;11(10’%}18 reorganization of the presZnt Tra‘I‘;g}r)lc\);rtlgD(;g;c;;gnn?Or
il sl(?)gn yal of l.o}xlrernmen’c. The Supply Division I mav mention
been carr .nO.O 18 t.adhaltogether. The 2nd Barrié;- o e‘rz tions hav e’
the Lst Ba{lrig on without any assistance from it dp ¢ b X
r have now reached , and the works a

such ao
food to the work-people may be left to Pl'ia;’zfﬁzc’:ntte};;‘; istehe supply of

55 In concluding this rather lenat
. h .
rsports, gttt e, o scp S50 e i somo
which the éoverﬁfn ur% erstanding as tothe precise kinh of le;p wr;ti on
usually unprepare den .r{aqmre, and at a time when I wag o than
It moreoverP eI b with exact Qetalls OfeXpenditure ;t ItI.lOI'.e‘ &c
ot ench a variety of topics, that bu 'llxtltsltécssf)acc

could be devoted to each. [ h
to indicate in. general forma Ve consequently been obliged merely

the present i
:che? @ and the measures which aI?De&r necgszsziilo? Of the Godavery
ecution, leaving details for fu Y tor its further pro-

ture communications,
I have the honor to be,
Sir,
Your most obedient Servant,
F. HAIG, Masor, R.E,
Suptdy. Engr., Upper Godavery Cucle.

*

4th August 1868,
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Pu th_RFTA ¢ WORKS DEPARTMENT,

PusLl _
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Central Pr omnf y ‘

’
EJ

7 0 pARTMENT, \
PupLic WORKS DE ‘

-
i et b AT A i a8 O

8§68.
Dated Naqpor& the 16th September 13 ,

S[R

’

-ory are now
. « v of the Godaver]
at, Barrer o L the canal,
;s at the I8 ine through :
As thcdlot%k > Nlow of boats P&]SSIgid Ba rmer, o distance
Jutliciently advales t hindrance the foot of the iosjoner deems this a %
and reaching without & he Cluef Commts ellency in Council L
of 232 miles from th.e f His L};C madeu towards the
. . 1 . Qores .
Flttmg time to Sul-)m. Haig showing the p Stemplated, with some
% report, from Major Javery scheme as Ccoll nogestions regarding
tompletion of the G(; liver and a few sugs
statistics of the presen

traffic,
future operations
92  The work hand ma

o e

y be divided mmto—

RVEYS
xs and sU o
VE OPERATIO 2nd Bariers

. 1st and .
limited to the : rrier, SOMe
3  The works have been 1 £ the 3rd B&;e 3rd Bar-

and ¢ aches extendins =~ tions include
300 ng?egli)illlafled; whilst the Survey operd 11he Wunna

dah an .
e and the uppet rves called 19 N d the Pl'esent condi-
4 o~ Haig describes the work doneu ;?narises the Jesult i—

tion of thhel?é(tfrBarri?ar very clearly, and thus §

" The general result then

“ time is that
* the &nicut 18 Y . 9 fect above

« at the head 0

CONSTRUCTI

e s

“ rd as g0
80 as to ‘:g:,g above and below an(é‘ eared to an exten 3
. 3 .
“ ?}I:enxg\erzelr channel below has been & ¢ or 7 months, an
6 T

n by steal}lel‘s for

. it of navigatio )
admit g hole year

« by boats for the W
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5. This pr
satisfactor progress the Chief
Yy The 3 ief Commissi
money sunk in i it ommissioner considers 'fo b VY
bilitye‘il'ghog) m?ﬁt of the bo;ta};{l};gi ; it will be eixﬁgit };.eturn for the
w the i c ; e s esting t
pleasure Mr. Morrli];CIr‘xe(ised facility ‘;(ﬁ'lcgaw}n in all hu%nag ;Z'?)%)(;E
es the fulfilment o?g?lféo?ls and it is with
opes held out by

Major Hai
g on com i
be open for traffic b rx&ncmg work, that th
y the monsoons of lSGSe Ist Barrier canal would

6 Allth
start at can be sai
mmhhaas been made Thzld;f'f _the 2nd Barrier
but a vzr;rh;}f consist a,lmo);t lfr?tlz ﬁlo m those of ’z‘lrl(:ar]iistis that 2 goof
] inute . ire « st Barrier, inas-
gfg{?)sued. in the :})Ifioc}:&rtlon of the V‘?}folemasonry al?‘ir;?&;ﬁagsh
in g)rgg?e?sgtidescﬁpﬁon’ the Earﬁin?r will Iriats?ai(l)ftsmne has been
. ensure . odical o replj
care bestowed in mainarcali)rlx;iemlful supply 254 complete arr%?g(;nfgm
people ; and from thoso o high sanitary iten?‘l: as well as the
p augur well for the (}?l(zltlon amongst the
ure success of the

7. Consideri
Surve sidering the d
eyors to carry out thestaﬁ}culty of obtainin
mportant Operatign: ir(l1 ualified staff o7
a country little

i Om

sioner thinks th
e progress made in Survey
operations v
ery good

or
%lingl‘a to the foot of tt}?: 3rd struction of a fai
Thee would ere now har Barrier is almostlr weather road fro
and iEWey s for a canal to :e been completed rgady for submissiolxll1
obtai %esmmate is in ha u{ n the 3rd Barrier h ut for an accident
of e Snd. Borior. complote halst, Mr. Seott vo been completed
Railwa,y (190 ;lnrirler: to Phool a of the \Vurda{ . is staff have
les) ; gaon, on 1 river from
near Soetf, up to )5 ofthe Wunna on the Great Indian Senineuls
great cotton mart of }Jf:ggtmn withthe Wur?il:zﬁ
unghat (21 miles)
, a8

well as 25 mile
soft
the Wurdah joininfg ?tenfa);n(e}%l;n%a’_a very import
ear Chanda J ortant tributar
y of

8 Them ;
Survey establi anner in which Maj
ishment i 1 Major Hai
o T e 3o i G a3 roboses to utlize the
ot e data f Commissioner’ s during
navigation, yet :;lril;s olotal.ned not, besiffﬁe’fi full approva% tf%e mon-
‘Z}g(l)e rain-fall thl‘OWE g&‘ti;}; 1thrules regardinzotgse n the ,Goga‘i‘;;
ns qn g large )y the soil ded ¢ the propartion
lli{)y the Professiogn ;SQ al: valu be of great \?zﬁ?{l from aicfiux*a,tr; 3{):(1;:
knowledge. yery 1mportant édditioin&) will be received
v Our En . .
2 After tonchi gineering
. ch
£9W remarks upon tllrxlg 1012 the work executed, Maj
slon’ and shows that thesadBar.ner scheme as Major Haig offers a
ome 200 miles of the river option of the pres now under construc-
under navigation th:&I:: yplan has brought
ears sooner thanl

i R
et
e

would otherwis
canal been at OLC
the river demanl
canal, the value ©
pensates for the O% % .
tion, which by Major Hai o's showing wou
ruption from extraordinadry floods

i\‘y}g dthis Rarrier Was
isdom of that olicy musb now
, Zn d to the foot of the 2n
ilgt it leaves to the

i

ot for the 12rger
rease of trade on
d, in cou of the longer

¢ the present gcheme as it alternative rou
utlay on it, and gecures permanence for the naviga-
1d always be liakle to inter-

o have been had the proje
Even chould the inc

rdin
ig aware that the method of turn-
he thinks the

10. The Chief Commissione? is :
long @ disputed point, but

i ich has enabled the

4 Barrier three years

navigation to_be OF
earlier than it would otherwise _been, whi ]
traffic tself to prove e xpansio and development- induced
by the minor jmproverent h pecessity for the heavier outlay anc
More complete navigation WOTKS.

1 n noticed- Contrasting

11 The rates of work have also bee
i imar the most eX
t of - the wal, althoug

1(‘(‘\933 with those ruling I o means -
entral Provinces, th° are Y .
&hey are 1fi(?1;:r than ge normal rates of the Province general y.
® (lODAVERY NiAR
Rubble masonry Rs. 27.7 10 378 Rs. gi(;b 032
* ” 230 » @9
Cut-stone .o ” 10.96 » 875 10 1125
Earthwork " .
the localitys the outbreaks ot
harges that 1n

d a,wbacks 0
the miscellaneo

Eiifn.g into account the dr
sickness which have occurreds !
h istrict must be incurred, U0
and it 18 satisfactory t0 record
4 rate for dry

a spars 1
. ely popula e b to them, .
in the estimate

ifntel:\[does not take excep‘i to ! e 1
at Major Haig anticipate ]
masonr)‘,] in the Snicut of the 2nd Parrier
e copdition © iver between the

Barrier . ermission t0 proceed &
Oncélsgéati?;i%; perint?? {Ié}gl he clearance of ¢ apnels through rocky
beds, and with the €0 :ns, pending the preparatioh
of estimates

The Chi mmissioner. thinks g
the diS cl‘et}il;g.f (?fﬂthe Super'lllteudmg, Englneel', taln
Eglﬁﬁisﬂ(m of the Governnle t 0(§ Illdlearr to pla

S. : odd 03
15,000 (deb; table ¢7 e e wants of the Jocalities sha.

when his
¢nable him to frame

a Sep13 Mr. Morris
B arate D- .N-On pr )

Services of aI:v(x;l cer pordind e e _ nf
mprovement works %, he Ganges f the .sgrvmes 0
2}1;& available the ciating Chl.ef CO{nmllis]sm{)er
vhey could be place at the Supeﬂntendmg ngine

knowledge of
p relia

that Majo¥ Haig is desirous of forming

1 of the shoals, and asks for the

i i the navigation

& Subordinate

observes

- -
~

would be, glad if

er's disposal, but be
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is not prepared to recommend the formation of &
Division with its accompanying office charges.
clearance operations mi

Engineers, and worked
Division

separate Executive

He thinks th?se
ght be placed under either of the Executx.ve
as a Sub-Division of the 1st or 2nd Barrier

14  The trade statistics will, the Chief Commissioner thinks,
be read with interest

: Being the first reliable returns of the
kind that have been prepared on the Upper Godavery no com-
parison can be made

with previous years ; but the variety
and nature of the articles show that the ground-work of a large

import trade exists The very small proportion which the value of

the exports bears to that of the imports (Rs. 7,600 to Rs, 138,708)
13, however, significant of the poverty of t istri i

the river flows, and seems to point out that i+ ;

we must look for increase for Some time to come Already salt to

the extent of 265 tons has found its way up the river, and it is to b2
hoped that the salt traders will largely avail themselves of the water
toute, and that the ‘cheapness of

: ‘ carriage will be followed by an in-
creased consumption of this most necessary article of food '

15 Closely connected with the traffic returng is the cost of
water carriage  From the data he has collected on the river below

the 1st Barr'ie.r Major Haig makes this with the river in its unim-
proved condition to stand as follows per ton per mile —

Up-stream, 2 1annas to 2 2annas. Down—stream, 09pietol 0 anna-

These rates the Superintendmg Engineer regards as hich, and attri-
butes this to three causegs- ° .

(L) The use of small boats, necessitated by the
current at certain places

(2) Prevalence of fever
(3)—Want of a return. load.

strength of the

And he proposes the followin

(1) The establishm
difficult places

(2) The construction at Government,
of boat , these to be let out to the traders
be paid for by instalments

. (3)  The establishment of & Me
to boats’ crews striken down by feve

g remedial measures ——
ent of capstans to warp the boatsover the

dical Subordinate to afford aid
r- !

16. The Chief Commissioner feels sou
with this subject If the returng continue to show ressive
development of traffic, the construction of g £ & pros
give a stimulus to trade ; but, on the other b
that the traders will long remain blind to t

-

-

/. ) . ) 5 . ' L )
* et ot lly bring about their
T elf-interest will gradually bring af h
o g Y g st o, i o e
employment. d use all legitimate influence | the Chief
increase, he should us and should he be successful t
. ttern, an he question of the
duction of a better pa 1o prepared to take up the question f the
Com}ﬁl_is}?iggg vg?%ﬁ):ﬁfr? statri)(ms At present he is not incle
establis

. i nstruction in
d either advantagas for boats, or their co
1er
Tecomnmena €1

red . d
- e feels assure tion of roads
Government yail ds’eaisnhthis country followed the constructi ,
I s er
age has everyw

. joation with-
better class of baat follow on the improved navlgatlon ‘.
so will a better ’ .

. S . enb- , i ..
. out the intervention of Governm

{ Dresse i t f [)6 S

The e np Oyrnent ol & sSer and the esf:@bhshmqn 0' depdits

: 1 w 1d the 'C]iliEf Commisswner thlnkS, tend to
ouiq,

of Ve . :
Si pl diemes fidence and is WOI'th consulermg
i )
|ive the boatmen con

ici rders in the
i d solicit early or i
1\’II‘CE(:l:h‘ggjﬂoperattions cannot begin too

freshes and half-flood that groins and

i d
d if the serwvices ofan expe.r}er‘lc; d
at work on the rivey as

17. In conclusion M?r.
subject of paras. 12 a.nd 1;)f
soon, as it is at the tume o et an
spurs exercise the greates ct; AL e
Subordinate can be obtained he

Speedily as poss.ible~

I have the honor to be.
"Sir,
Your most obedient Servant,
| - ssioner, P W.D.

. ma.
wr to the Chief Com
Secretary to ¢

-

g

that as improved wheeled carri--
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SUPERINTENDING EXCINEER,

.
(3

* .pr(’)" Godavery Curcle

» . .
m
To
. .
. . .

| | " TuE SEéRETARY TO. THE. CHIEF COMMISSIONER,

»
' . DEPARTMENT PyBLIC 1WORKS,

" Central Praveicess

-

¢ ' \ Pated Dumagoodiuny the 27th July 18?8

* .
. M SIR’ |
SRR ' . , e J special
o & (. ' wiyiel g on immediate 4 sp
\{a&‘s\‘* oY .::‘;h: A w.&ﬂ»«?&'»«?, ‘k\‘*&’ < . . Yo Your telegl am: calling fofd‘ mediate nd, pects
| s t1 port upon the Godavery  orks reached me @ WK 380, T oona] at
N ien coustantly engaged upon works for the opening 0 naL o
e le to-attend to your requist i

. . ‘ ‘ this Barrier, and have heen unab
until now., ' ’
: , information
whi I am not aware what 18 the precise natuwre of ‘thb'.:l? f(zxmafﬁ
. vluch. the Government requires, but suppose they W; t progress
.o _ }‘ 1at iy the present. state © the works generally, an . 1& 1e a3 at
1as been made to\vard.s the com 'hole. schem? == ¢

. pletion of the W
. Present d: ofined

* =% 3 . (-r
These points theiefore 1 Propose to 11}1xstrate, not ef‘f“:lﬁi’-
. wuch intg Jetails which as regards the operations of the Pi‘;{ }o;‘t
‘ . ' ave already been sufﬁcie11t157 given in mY Annual Progress 613}; '
ot - . shall adq some-suggestions in 1egard to future operations, ¢ 8
) ol > LS .
' : 8ive the statistics of the P! esents11vel traflic
L 2 Under existing orders all constructive {)I)Eratlpns l,lraive beeln
i PR P L 5 U arrier 16 only
Mited 4o the 300 miles of river below the 3 , :

’ LW . Y has
Ok in hand above that Darrier h

e

st s e
W
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sary for the preparation of estimates for the road from Chanda to
the foot of the Barrer, the canal at the Barrier, and the improve-
ment of the Wurdah up to" Hingunghat I will now describe the
progress made under both heads, Construction and Survey '

1st Barrier i .
3 * The works at this Barrier it will be remembered consist of,

(1) An anicut near the head of the Barrier with—

. (2) A canal of two miles in length furnished with a head or
entrance lock, and scouring sluices, and a pair of tail-locks, which
connect the navigation above the Barrier with that below, and—

3) C]ear.ing a channel through the rocky part of the river bed
between the tail-locks and the terminus of the long capnal (now in

; I have already reported that the
progress made with these works has been such tl}lrat Rche‘ canal was

opened for traffic on the 16th instant. The actual state of each work-
is as follows:—

"()---The anicut having a total ength of 1,700 yards is built
up_to its full height and section for a Tengﬁh of 800yyar(si,s, limd to

within two feet of its full height ; bnt not quite to its full section
for the remaining 900 yards ]

. (8)—The ‘hee.xd;loek is finished )
{c)-—The scouring sluices are finished

(0)—The canal is finished with the exception of a portion of

the earthwork below the tail-locks, and in the regulating tank
above. ’ : ‘ e c

(8)--The tail-locks are finished sufficiently to adrr;it of their
use, but the gear for working the gates is not yet fitted up, and is
replaced for the present by ropes and tackle '

(r)- -The flood embankments are not quite finished

(¢ )---A passage has been cleared through the rocky parts of
21 miles of river below the tail-locks sufﬁégiently to aﬁlgw onn;\lrli?‘
gation by steamers up to Ist February, and by boats: for the
whole year. 1 would limit this statement by adding that the steamers
. must have sufficient power, as the channel at'present cleared is at
two points still so narrow that the rush of water throuch it in cer-
tain states of the river intermediate between half-ﬂogds and low
water is greater than our little steamers, can stem. I mean that ‘at

times during two months, July and November, out of the sevem
months of steam navigation our

. resent stea i o year
be unable to make the ascent. P mhers will for this ¥

4 Such in general-terms is the de ' et
4 8 al. gree of completeness 28 Y

attained in the lst Barrier works Perhaps a morlc)a accurate 1462
of it may be formed from an inspection of the following statemen v

'

=
. -”‘”M o
T - ~ e A——re S ‘MMW*

.

3
© 4nd woik
of the quantities of work done up to end of last month, and 7
Yet remaining to be done

) o ! et g’g
— Py <3 &g 2% | = g g g :
% '% 4 L7 g° S w =<
g » oy e -3 = - 2 o g o
= -
g\ EE | ziy| 2R |2E | BT | Eee
— B -t = 2,
) H S5 | 258 59 | BF | 3E | =B
~YAMES oF \WORKS = 2 268 2 g 27 ;8 B
2 v a =22 =2 o 2 (L £ o
AR5 5 o = B8 S L
= c - W ________________'._______,_.
— Ts Rs
— I - ] RS N -.i‘
» Q i d |4 - " }1 0304
Rublle | 508493 692425 176,009 570,480 266,9061,03,
1 Atweut ~ .. { Cult—stone 29,488‘ 7409 22079 % \ )
334
%hProtecmve WOTks 11 'R le 81 4_07 81,407 N 33,3341 33’03
at head of jsland onj  hubv )

which anicut abuts Rubble | 183410 120,629 " 9,581 }131,769 1,29,584] 2,205

] 10,745 10,745; e ) 016
Cﬁiﬁl‘iﬁie 248,803, 245;,2‘;3 Yiss,009 183200 246
4 Head-lock Cut-stone 11,229 1 :(-)'_o\ -91 452 2,15,397 203,587 1%

5 Canal . | Earthwork 15,977,524 15,186,070~ o 18815 7,744 6,071
6 Reguk),t,mg tanh do ]‘()-27’423 409,132 1,135,309 N X ' -
o canal Al Luble | 530s18 328780 2885 (176,342 R
u ’_‘ o o s, 3
7 Tail-locks «+|3 Cut-stone 9,563 ¢ 7,200

g 64,634
8 Fldod embank- Eatth-} 77358427 6,516,394‘1»132»030
Jnent,

3 Scouring sluices

.
—
N !

o

e v
56,307| 8=

g

1,023,930

\ -
L 121416 54557 66,859,

___._\
=3]
[=3
)
'

11,954,693 930,763‘

’ =721 170,196,/

9 RIVGI‘ 1mp1CiV€-{ Mixed ruek, 2’992,762 1:822'9"1]’1‘ ] . -
. . avel AR

Tents \ !\g}fmgl&

~Q 2
10 g it for es 84700, 78808 639
heiter 1or -

\
tabhishmert, work- } .o

* £x 2 671
shops and stores . ) . 55,600 54929 /
i1 1st  Pammer e . .
tramwa;’ . } . e 9,447 9,4i-;__
12 Srations 10 } - o o0 5742 42,262
Movements - : Total .. 14,(31,8.,6\12,20,0Ar, )
- !

-
———

ino, shows the

" The following Table, compiled fy{;m tl;)if%ii%gfé’ the quan-
~ 1 o iption of work as stimate,

. . L description O he former.
J‘Eio‘ct}iL 1021111'1?;112}03d Oisgctile proportion of the latter to th

|
) \Total CLﬂ)lC‘ Completed, Per

m—

|
Descnptmnchork ) feet. cabic feet i‘i
T S| s Vb
Gk

%ﬁ?é:lwfggc and gravel excavation .s .l 4947, | , ‘

In reo:ard to this statement, 1 would observe -—
(o]

( ) Le

Omple 3 wn, W ich does not
¢ leted is very much larger than that hel,fi‘ shown, hic
pleteda 1 l

35 0 2 A3~ o sk
@wgg ;‘},x“f -3 ,s
2 £ 3
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include the qu

antities in the (j
for the locks v ; e di

aried from 20 to

(2)-—The statement onl ipal
o Y shows the quantities’ of the princiP
gescrlpt1911s of work A great deal moreq Ofntgleb (l){f:ndg }Fas beelt
one which is not here exhibited, orher HEE
(3)---Of the 10 per cent of
) cut~st.0ne work yet remainino? tor
unfinished part of the anicut

6 * The wener
time 1 th;ft%f;nelal 1resqlt then of the operations up to the }“’e?ent
is raised to Suchcarlm' With its locks is in, workine order ; the anicut
. Barrier two feet :bgizgliltq 3s 1o retain the water at the head of th(e
navigation as is to } S Datural level, and so. to afford a5 §9°

e : ! ,
and below ; and the found in the open reaches of the river above

' obstruct 1 o
Barrlel: has been cleared tg gq Paf“t of the river channel below %0
steamers for $ix or the e

nt to admit of navigation
r Tow Seven months, an( by boats for the whole yé&T
w
that th ttl, I hope, be sa

1 . tiSfa«Ct 3 0 Iearll
the fooe navigation has b ory to the Government t

. to
t of the 2n(g Barrii;{l OIPGned, though imperfectly a5 yet, &

rogr n to the subj .
08ress made at the othey Bariers, but I canno? Pé‘;s
uchsafe( by Agl on record a humble acknowledg™:

1 ano
mighty Gag § ittine us to brits
T towards Comple(tjiony n permlttm?

flerent excavations, of which those
50 feet in depth

[i4
ubble masonry, and 40 per, cent }(1)L
be completed, almost all 18 in the

of the mercy vo

our work thus fy,

P ~ 2nd Barrier.,
e orders of -
mencement of tl??;ﬁdthe Government of India sanctioning the cont
But one working seag arrler works wére received in Match

fore clapsed ety é)n, ;md ab(_mt a quarter of another, has /chlfgn»
As everything had toP esent time” sinee ground was first bro

‘ : be don ; t

Surptised to learn that the war. b imtio, the Government will 1%,
s . b ¢ work . me
15 cliefly of o preparatory“noshlfeccoylphshed up to the pr.ese.nt tit

he river works at this POln.
X Barrier near 1its lower il?at
a height of 44 feet abOVE * )
also 5o only the whole of the 10 miles of 103
re of rf}}bloa(l sandy bledb“ll;w the
e the niver channel belO™ “.,
necessit;af‘oloable at all times of the vear Thet®
left end of the anicut v IIfa canal A flioht of thiee locks ﬂt}
above the work VIl connect the ngvigation below with

9 For S0 : . . » .
cut, the river isnclgnlgrllles both above and below the site of the -mllo
the water on the ] fteb between hills, which 1unning sheer do¥? !
between them and i} ank, leave hut 2 narrow sa*ip of leve

ot colsdllizer ton the 1ight Thig c(;1]ﬁgurat10ﬂ
stablished op, e the healthiness of the work-st2
on the right (Nizam’s) bank--.-one at Ne€

. ®

i

—7
25

/

[
. 4]

her down the river . : bove the
b%llyl, all)ouils 14 1111:(131&8 {;;l’tolei)e built 1s obtained, 1s & little a
of which the &

i uarries about

i n the same bank, and th?ﬂ]llmsxéﬁ?l}: o(%' the interme-

hne.of anicut O T pmplly station. e hole D% &t to the foot

a mile below the 15 uiles long, has been cleare it quarries the

diate stiip of 13(111 N the neighboulhood of ‘1‘51193c al}tlh o A road

O'i: the hills, o ‘;na‘so been cleared nearty 2@3 the two work-sta-

ill side has 1tser © t not yet complete, conn cted by 2 miles
metalled and bridged, bu d, and are conne

ene G\ -
tigns The quatiie’ hav? 112?101;1;? anicut and workshops + The hme

. .3 Y H ]iﬁ.hter
‘of 4-81 papge railway Wi ‘milarly connected by a 118
2 ™

chanuel on the left “bank of tlele
f the establishments, ai \Z v
lines capab
cen erccted, and :
as for stores and WmﬂkShOpsllll&?m}(); all preparatory works have been

: half of
. ; Jkpeople ine the latter
COmpleted, miq b us(;'l.son constructwe’ operd
the past wol g See

’
‘were commenecd.

are S
stone and cutston® q11&iié1€lsthe loop
description of tramway ¥

hole 0
i or the W
uver  Accommodation f:

0 tons of stone-have’ been deposited

't

. sme 33,70 ! -eady for t1anspory,

. Upto tile {1;?&1)121;5(1;6 are qua,r;clslt}w«‘gnsc(}ln‘ bu};l tin the .-foun%

in the anicut 1/ ¢ yubble masonty “ Now that the Tise 0

-and 7,500 cubic feet O nk.

left ba being
dations of the guard wall on the o hin the Dod, stone 18

"1 to further o nson’s WOTk
the 1'1V€1{ hanPI‘Ill; 33 ff;lg collected for next seas
quarried ant

e

i 1t time’
h up to the preseht i
10 Theugt sped to ac‘COmPh.S eleq of this class, car
of progress than 1 had b Opadmitted that in W OrLfSthe country, where
yet as 1t wil gencraﬂy d uninhabited plart 0 o their houses
tied on in such & 4 clcar the very ground Olr)le occupied chiefly by
the first settlc1s mug «t, year must necessmﬂ{l rosress will on-the
are to be buls (b7 tdll:}’ ind 1 hope that € Gablishment haye suf-
works of & Prepariht ansatisfactory- lh% X opcans , but the eXpe
whole not be.thous jally the Lurol "ss a hindrance
fered severely y

r, especia < is
; 0?31 f?‘ir:r ’1ealds us to expect thab th I am
ot arrier 1 i
ricnce'at the 180 Ach -the operations

vl advance
c 08 the \vOlLS
which will dimsh, Yo by zﬁ?lm(z;nner in Wi
et Wi 1] satisfied with the me Engmect
myhelf very Woi S0 t Executive ng

. v Sel’l .

.are conducted bY the pl,e . ey part of them
. ! trach system is in force 1 n~"ml*o}':vef.*cr tuding, 18 .
‘ihe petty €08 n;allest details, and no W 013’ &;ctioned estimate.

3 7O S ! . > ‘ n S

:11??1?1‘:21:0«3};10 x‘vftﬁfoht a Prewously prepat ed &

l re

tes
tant checls upon the ra | -
B able date of completion, I think

1871, -that is to say.

: the prob
11, With regard to p Pogreh

e | n o ‘ll e'an*nelby June :
M rcCl Il ¢ 1b 108 5 l._} C ‘ /. tion to
z\l"l may tll qt Otime ﬂie river \Vill be Op(’IlCd 'fOI Df?\lp"a 1

?lt by ¢

- S .
of 3rd I Jrrier,—330 miles from the sea
s X( ¢ .

[ s

USSR L
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pletely surveyed by Mr Seott and his. subord;
section has been obtained of the whol
from the head of the 3rd Barrier, che

. - il ) .
" th}? Pllzlin]hgi&? llfll-?gls%l;tl\vhat the navigable capabulities of this oo
we snould b, :

' 5 y ﬂse 1)611)r€% i

¥ ‘! . hd .
i ¥ . ) . ¢ .
[ o | .
vy
i
i d ,
N 5 | "
g f} . - . " ' ]
; Clearing rock inriver bad at Albaca, half way batwaen 1st and 2ad . Jetcl been made of the entire
] ;i% g Barriers ¥ . of 138 miles nillengt}xel SA Srﬁg\g‘;fllln ika’c}cenq}:ilsd S and. rocky shoals an d
f . ) lencoth of the three rivers, 3 N ) .
1 . 12 A channel which, for want of labour, it was necessary to ' ceol:ﬁi;umtion of the banks, and also detailed _?usl"‘ ?%Ss OefciSS{f?l‘ilmPeOSi )
¢ I limit to 2 width ef 10 yards only, has been clearcd thiough these * frons of short length, aggregating about 15 miles, ) ha?v o been taken : '
R rocks, a distange of about 2 miles It will be navigable by boats for 500 transverse sections of the summer channe D emts of
i 1; 9 or 10 months, ahd by steamers for about 7 months About 50,000 betweon 3rd Barrier and Hingunghat, with numerous meas t between ot
't é cubic feet of rqck were removed.in the past season, and 4 bungalow the discharge, and similar sections ab 1onge';1[;hcllsjczllllflrgsla5?;nk s that
:5\}4 o for the subordinate in charge with cooly lines are almost completed = the mouth of the Wunha and I;?Olg“m}mmtion G; ; sepect’inff 536 miles of
| l To prevent misconception I should perhaps explain that the we are now 1n possession of fu miorms b 3ed Barrier. which are ‘
i' ) * “rock in this piece .of the river does mnot extend along the whole . ) the Wurdah, and it8 tr}butames al)oxf:tle éacc:u rate and ‘reliable ) N
& “& length menﬁqned, but occurs at intervals, and that it hes low, only cayable of improvement 1n various degrees, an e Lol estimates Ok
JL{ rising to a height of 2 to 3 feet above low water leve]. da}ta have been obtamed for the prepéméatlon of detailec ool
i ' ) ' e the O t mav desire them ,
% Surveys above 3rd Barrier - ' whenever the Government may . “'t?ﬁ
#b - . ’ ) ) . . i in a very . ’ '
1 . 1st—Road from Chanda to the Joot of 8rd Barrier Mr Scott'and his gubordinates have Sthusr a::con(l{pal;zlfgwl enoaffe?i. . o}
i ;‘} 13 Thi letod . . satisfactory manner the field work of the Survey, an %> 1
0 Ah1s survey was completed more than Y 00, and . ine it er ’ : |
| ? " Mr Scott, the Assistant Engineer, under whose :uff;f;ﬁogﬂi was ‘ i 1educing 16 €0 pap _ ) 2
1 carried out, reports, qnder date Ath instant, « Corporal Pollock, Over- . . Hydrological observations in the Wurdah Valley ¢
F b a seer, has been preparing the estimate for the road under my instruc- ) ™ " ° ' dah in o
; tions, and had 1t almost completed a short time a0, when his tent 46. The Survey establishment employed upon the Wurda 1 ;1 i
) was struck by a _storm, and-the estimate deStroycé(f A second is . <dnton not having sufficient work to occupy, them during’the I
: ‘néw_under preparation, and shall be submitted with the Jeast tgien;lrﬂ S()‘;‘Zi:’:ie 4 to me that a part of it might'with great qdvm?qgﬁ .
’ . ‘possible delay” In a few weeks, therefore, I shall probably be able {)e c;;xl)loyed in procuiing 1eliable data upona Pomt rcsgc?c.tg; %i;vn lsli ri . .
to submit this estimate. « 7 we have as yet only general conclusions based u}i)'(’)c? Otail;l ol 3
E * ) . : y s, viz, the proportion o1 Lhe TOLal Fei=i i
| . ) Burvey for Canal round 3rd Barrier - . %t}?iililcgggzré? g; gtlllzlcdiiwl,}cr; land Wal%er-courses, andtw%lcth_ }175 3;%1112 i
L O . . . * W 4 . e river, a tiibutar .
) Si 1];1' Tiius SurYe(}i' 'lts 2e0 completed Mr Assistant Engineer - able for S?m%e' Folr tt? 13 puIrtpsOScea:lg}G)n{ge(;rt basin down to the point . z
leveking has carried it out with great care, and in.a most complete Wunna, has been selecto -~ or is being measured is ‘about 180 ) 1
. and satisfactory manner. He has only just returned] to this Ba}mer, " where the discharge Ofl the S;?n 15 ogg;ngt the cluster of hills-north i
| _ and has brought with him the whale of the materials for the prepa- . square miles, lymgv{;.nﬂf t? Sogméﬁon- of the Chief Commussioner rain |
% B ration of the estimates, upon which he and another Assistant will of Hingunghat oh tain the whole of one season’s rain-fall :
§ now, be employed during the monsoon monthg : gauges SO constructed as to C{JDt in this area, and a fourth at Hing- | . |
L . . : have been set up ab three points In 1 tationed, who are engaged ) f
“ ; I hope by the end of the year the estimate wiltbe ready for sub- * nee on the Bore, Whe{le tlxlvq b}t;rv egox:tgci 151 o and measuring |
. mission : -ding hourly the heignts oI W ’ (h Lschatoes |
;o . . . in recorails current At the close of the rams the dischatg ;
| Survey of Wusiah ahow ths 02 Barre v g mputod and compared with he il U
' . YIS D 11, I hope, be afforded as ¢ . |
' ) . : . atisfactory conclusions will, .
P 15" The Government of India directed th is river OIS sS4 . : |
. - surveyed up to Hingunghat The Chief Com;)gsg}igi;‘?floézzgidc}z proportions of the'two . | codarer
{ ~ir. 1 that if possible the surveys should be continued up to thetrail- Surveys of other Tributaries of the Goaavery. !
by way crossing at Poolgaum . P : . . . Wrdal Lave been ‘
' . . . . , " of the urdah have 1} . , .
) There was time and establishment sufficient for b Tes of oo 17. No other surveys thar} thtag {)) e Hiehness the Nizam
§ R dah 21 miles of : or both. 190 miles dertaken The 10,000 rupees granted by 1S 275 Auence
4 the Wurdah, 21 miles of the Wunna, (the tributary on which Hingun- unaet N :n Godavery from Nassick to the confiu .
o y . . ghat is situated), and 25 miles of the Pynegunga have beeil very com- for the survey of the mal 1 available It 1smuch to be desired that .

nates. A lonhgitudinal
e of these rivers, commencing .
cked by a return, line of levels
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0.n the \Vynegunga nothing has been done We know that
there is a boat tyaﬂlc to the extent of 1,068 tons per annumn on the
upper part of it, and that it is navigable by small boats, with the
e‘;;ceptmn of two or three.places where obstagles not of any very formid-
able nature exist to within 60 miles of 1ts outh . that 1t fows
throngh a valley with.a populaticn of 2 millions. and that it may be
connected by canal with the Wurdah immedi;ﬂ:el;i above the 3rd Bar-
rier. Here for the present our information stops

Summary of Progress

. 18" To . i
oane «;3] - UD srmﬂu p, the progress made with th
gener ) fI 0 }1e present time is ag follows The ot cation is
now open fiom the Port of Cocanada, to the foot of the ond Bariier,

a distance of 232 miles, and 1t wil] pr - be oy ]
“the 3rd Barrier 300 miles in 3 yel'lrs})ix?}))?ebb be opened.to. the foof of

e Godavery schemc

' . . .

u)on‘%}etlxlrgr?urv.ey 5 necessary to enable the Government to decide
pon ¥ blofls (éuestl?ns connected with the extension of the com-

munication beyond the 3rd Barrier aro complete, the estimate for the

Chanda road is nearly finished, and t] . perd 4
.are about to be put in hapd, 10se for the navigation W.OIkS
L}

Bemarks upon the 1st Barrier Bcheme T

19 “{xs any dlscqsswn,of the \Yurdah navigation. quesf:ion iz for-
* The Secrotary’s tele- 191 10 the objects of this report,* [ shall '1; what
frg;amcdxﬁectﬁdb thatﬂ th? 113 have now 1o say confine my ;'em‘u‘ks éntll ely
port should be confined . to matte N
t the works at thetbree 4, 3rtt %SDC‘OPHQC'EGCI with the navigation below *
. arrier - To return then to the lower

Barriers lot B
. or Ist Bariier, the
. re are s ot -
nected with the works now so far aqy are some considerations con

which. I would direct attention

exter}é5 Ecﬂérl}‘]%hgrx?tvémmf’?t Wil doubtless desire to know to what

stitute for the Long aélailal p‘fl(i'}cfcfvlhsetl}lkelyhto Prove an effient sub
vl 2 ) € 1er the work in .

the blasting of rock and clearing of the navi qalzl(? ljlxljrl}fe?id{)elg(\)\?i;lg

Barrier affords the means of ; .
part of the project ¢ ,]udgmg a3 to the probable cost of this

In the first place itist .
ace 0 be observer
yet been cleared to only half 1ts Widtil 1;ed ¢
a month since the river rose We hLas

tunity of judging of
Judging of the state of the navieass

: ] 0 . Bavigation, and we gre cer” *
f?ﬂxll tll;fbf;vxlyl gﬁtetx‘fer t‘hz‘xt may be; it must be much i’nfexior “t?) al’? ‘Lct it

. e 1€ passage 1s cut to its full width t preso‘;\lth the

currents at two_pomnts are
3 } , as I have already saf "
\ _ said, greater out
i;tetll'el fﬁg‘iu.nx%s cag1 stem when the riveris only g fow foet aJ{)C(:\*(;C lllta::um—
ev ren the river riseshigher the difficulty dis as the
water {inds more vent, and is not sooconﬁ d T Bolioppoars. 45
found to L the eeny yois) ted, and I believe such will be
ase also atter the freshes Lave subsided, and the

Tlver has fallen to about it ary weather level, M3 belief then ¥

tha the channel has as
nd it is now hittle more than
ave thercfore had little oppor-

anced towards completion to N

.

—
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i fall
ver channel shall have been com leted to the
%ﬁi}?ﬁigvtéggmplated, though the current will Il)xa strong, and 8o
far an obstruction to up-going boats and steamers, yet it will not be

more than can be surmounted with some difficulty.

. -« is as much as, in the present state of the river
P?{hagvseﬁ?e;:dltslgsire. We shall have obtained a passage of this
giene@ t):),n at o cost of about three lakhs (locks included) instead of a
) escn]% 1tter one for perhaps 3 or 4 times as much The saving thus
much del as enabled us to proceed with the works at the 2nd Barrier,
eected ht otherwise have been postponed for some years The
Fhich m(lig tablishment which would have been employed for the
funds anc: rs on the long canal wiil now be available fo? sx}ch
next two yea bo. required for the improvement of the navigation
rorks, astlrflal};ar;iers and we are enabled to bring 200 miles of navi-
E;txierilntoeoperatioﬁ some three years sooner than we could other-
o

wise have done

This last is, in my opinion, a Very important point.

probable cost of the rock clearing

. : ’ 1k has supplied very reliable data
Upon thli po?t Laisgﬁs%rélsovy Svhat we agtimpagt.ad In the state-
T e part zf e')t will be seen that the total quantity of rock, gravel,
ment in para. b1 removed (as cbtained by careful detatled measure
and shlqgle t07 :5 5 cubic feet, and that of this, 2,7 5.3,uo5L cqblc eet
ments) 15 4917, t season, leaving 2,194,120 cubic feet still to be
were removed this last § ’ ¢ the 1st Barrier works have been

timates 0 3 X
done Now the 1evised es ast, its completion heing delayed
nearly complete for some monthsrgte o b charged for work of this

tainty of the : ) ;
partly by the uncer : to me by the Executive Engineer 1
class. In an abstract of & sone f the roc}lri clearing in the river bed

to .
March Jast the estimated. ¢62 mming up however the expenditure
was entered RS 2,89,000 Ogrigg it w%thlthe work done, it is found

in the last season, and comp 1y twice too high, and the total of this

mer rate was near . .
gsleﬁ gl;etflo;‘ estimate is now reduced to Rs. 1,21,000 only.

20. Next, as regards the

: is description of
< the cost per yard of this description ¢

% V}Tivgl?lodwog;fr%e that the actual quantity of rock which it
‘v‘;(l)lrlkl’)c:) ggcessary td remove can only be decided by actual observa-

tion of the effects of a certain amount of clearance. .

ing cleared is of the following section .---

The .chann(?l now be
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It iS a Chan J
- nel withi
is intended for th n a channel; the I:
e monsoon navigat,ion enlriglerssc): e, 150 feot broac,
’ amers must have

plenty of room i
, and it i
lowest summer level %h%og;lﬁlto be cut down to 2 feet ab th
ove the

e On b

be cut down to 2
L)lelalfor the whole ;eee;rbeli)vir) lowest summer level ‘
lgveji f%und to be sufficient ﬁheve that these diméssi as to be naviga-
pose cthannel may require » but at a few points it i S ill be g8
at the work re enlargement  On th is possible the high
quired to bring the rivzylgg, I Sh(_)u%d su%-
sage into-such

22 To wh t t Y

. at exten i we expec

: ] o hens, 1t may be asked ma e p bt
substitute for ’Ehe

river chaune to be effec Ve as a b canal? ’

I answer: i
It m : 1t was never i
lmpo‘;leilWays be an impérlfleltgnded as a substitute, sa il
alvave i N:addttwn to the ca ctone But itis a 1 ve temporarty,
ys insisted upon fro nal, an alternativ most yaluable and
m the time when I ﬁr:tlls(?ll:e’ ‘zhéch, ai I have
goested it, the navi-

gation could h
to revive b ardly be consid
y-gon dered co .
Government %hat? t(i?:;li?;’ersles ; butniplgg:hwlt}loult I am not going
ve got th simply to satisfy the

canal is com 1
: pleted . eir m D
:ﬁe execution of thertc;(;ltopat, Smgle. rupee Yginlle}}rl s worth, that if the long
support of this posttion thar Lroy ;L L&Y ave been thrown away 1
perhaps, receive mOreogtih&;l I had in 186‘3e l%ﬂf more to say now in
ttention tha , but my remarks may

23. Thel n th .
Jbank ong canal r ey did then.
20 Ye’a? nd the, highest ﬂcl)(l)l(lll s for 17 out of 23 mil i
o hs, rise from 8 to 15 fs within our own ob es along the Tiver
. 'uc floods therefore th eet above the gro observation of the last
ween these limits e head of Watelg Onm%ill mb‘vhlch it is cut.
: e bank would vary

depressions in t,

: he

mto the bank b ground, gullies cut

Gt oo v o 8o sk i 30 fet dep
) is class satisfies me th as 20 feet Now w such points the head

Zuﬁys are scarcely exposed at when embankmmy experience in works

;: Jepted 0 such press ed at all to the flood ents which in ordinary

1 ;‘:{E&mt}’ as to their Sec‘tll‘ges as these, there S;’l are at rare intervals

me%?;r thap any of thosurlty unless they are m:&' er can be. absolute

secu s subjected to a,-coe even contemplated for t%‘o f dimensions 1much

oo (Iie enough , but thODSt&nt head of water c is canal Embank-

othe Iy in t.heir centre ze gnly liable to such tr?afi always be m% o
Lher vermin, whoge bl’mf(l)wbeCOme the favourite hajfmifc) ngf interva]s

s are always a source o(' of, rats 22
f danger.

21 But .

3 or 4 feet hi this is not all. Tt i
igher - Itis certain

and oven th f;: than any ;Ylthin my wat;hiz (fc)(;lg’iars a,goka, fllogg

uc imi ction t { acy,

damage Woukf %% ﬁge%h the caIIIEIOfeﬁ‘f)h l.g;reat inundatio(;los PN oW

s than what would &(:‘l:)nrllrlxint?, and though dthe

only be suppose® 1t

would almost eertaj
lated part of the ainly stop the navigation, and
g n, and in this thinly POP v

and ata h e COuntry coul
ea dn :
VY e€Xpense. Such ot .be repaired und aths
an- accident might, er.some mob S
ght not occur 2 0

er ch . .
annel in its centre which is for

But at man
ma i
Y points the canal crosses deep -

R

e

11

put when it did oceur; it would cut the pavigation
a stop to all traffic, save by means of an

hich perhaps 1O facilities might be at hand.
k would be 2

once in 10 years,
in two, and at once put

expensive portage, for w
At any pont - er the hability to such a chec

most serrous defect, but most of all at this, the lowest Barrier

the two tpper Barriers no S
rd the proposed line-of

At the 9nd theie 18 nO canal, and at the 3
ank within reach of the floods for only 5

n the banks

canal runs along the river
miles out of the 32, and the extreme head cof water O
ch less than at the 1st Barrier. We thus find our
but that the most

Jd at one point only,
pich it would be folly not to provide
furnishes just the provision

4 1akhs, out of per-

would be very mu
line of navigation threatene
important, with o danger WO
against Now the alternative river route

we require, and at an additional cost of only 3 oF

haps 80 or 100 lakhs

The tail-locks the short canal are situated only 9 miles below '
its head There would be 1o difficulty in strengthening the banks
butb a breach in them would be of little

for that distance if necessary

consequence
and the river below,
its temporary

With this canal them ver ! \
:de for the navigation during

Can anyone, looking at the value and

at such & provision against

suspension in the long ¢4~ 1
importance of the navigatiol suppose tha
accidents 18 not most necessary, of that 1t1s not well worth the extra
expense it involves

we should have &

This consideration has to my mind always justjﬁed the ex-
he addution to the long canal of a paif of looks, and some

pense of .
proved river pavigation
1f the short canal

miles of im
will add one more consideration
bstitute for the canal,

25 1
scheme thus provides an officient temporary St
why, supposing the latter completed, g0 to the expense of shutting
out the floods whose rare occurrence renders such & substitute neces-
sary. It might be casier and better, a3 it would certainly be very
much cheape?; 0 allow the great floods (such as that of 1818) to over
hut them oub If so, we should have as an
t the saving

flow the canal, than to s '
additional set-off- against the cost of the short projech
ts of the flood embankments, probably

effected by reducing the heigh
2 lakhs

" 96 The actual
below, which form th

r improvement

ks and rive
the present

cost of the two loc
o alternative route, hag been up 10

time as follows —
Rupees
LLOCKS «eeneanerumammessnssssnsansss sttt . 142,581
RUVET woaererensesnsessaresenmsss sttt s 54,557
e —-_——-——"-
1,97,138
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I 4 LI ard the amoun :
. ;SE ); . t required to complete both ig--- 1 ond Barrier works any revised estimates prepared before now would
| u;!‘é I . : have Leen simply worthless, for it was impossible to judge of the
L HE For Locks oveenennnen. Rupevs sufficiency or otherwise of the former rates until actual trial of the

’ » River 33,761 cost of the different kinds of work .

ervrrrseneinieee. 66,859 . ’
I think we have now satisfactory data to work upon, and will

pleted during the present rains

iy AESTR

G

i
have the esti_mates com

g T

1,00,620

so"that the total cost of
ho Lo : st o the. alternative rou vould R 758
his amount includes all miscellaneous ggaﬁge; '%ﬁ; ‘Lb:m fl zfgigléi
'y (e 1‘.11

ates, T may mention that a very careful
nditure ab 1st Barrier shows that the cost
k has been as follows -—-

30. Inregard to T
analysis of the past expe
of the different descriptions of wor

[P Lttt 8
[,

has tob
§ e made for cost of
additional blasti of transport E :
. ast1 . VEN -
- this addition tolic%eﬂclgszo? 1 will probably not Zaf;cgeeedagf \lv 1£(1)1r Szrrrllg '
Barrier only ; it is pro er? the scheme is not to be chff rrad io this - —
y gation, for the perly chargeable to th ares ‘ ' e =23
" complete securit . e whole length of navi- = =
| . . ity of which it has been incurred ‘ T HT
27. Im ‘ 25 2oz
; 3 . a'ke these o i . . == = L g
‘ forward now remarks nat with ; : o ! DiscrIPTION OF WORK £ 2838
b . that the Gov:r?l};ngr%posltmn respecting thet hi lnterétmn of brmguig E 2238
{ . . . nt ma =) ono Ca sim . _;E :::‘;
; action in‘regard to the L§n§“8W preciscly how the casl,leals,tgx‘)l;s 1 Apnii | ' 5% FFE
:» . ;}ﬁ:egﬁed observation and eicpeagil: 1 must be based upon much more T ' T ——-—-——-S —_— i : 1——.
‘ ti_c; 1 %rtl Canal scheme is efli Cienil(fg of the actual extent to which Pct 100 cubic Per 100 cubie
e shall presently give will sh 1an we now possess Lhe statis- fbigf . f;?c
. G }‘ElStei‘d last season, the river ow that even in its natural state, 3 . Jubble Masonry . ' o
B 1caple tor ) ; passage . ‘ ’ ' u amecut v . e .- + a4 277
small boats during tt ge below the tail-locks was P1a” J Contents 868,433 cubue fect - 41 '
{ g e WhOIG ea . . 0o | o
P 28 So A | ‘ lncrdll-lofksr 331 cubic feet . : ) = h
. me ex S . outents 323,331 cubic ¢ . .
Cu-ttlng the Small pla’na’tlon 1S perhalpS re . N ' T Heml-lock .e .s . . 1. 3125 38
! the rocks. d er channel (1n the quned of the l'ea,SOns for (‘ontents 243,803 cubic feet .e e oo .
’ ) s, down to such a lev centre of the larg rouo‘h In Scouring Sluice . . . 913 378
th evel er one) t g N
- as the Government contempl as to be navigable a]rth where- Contents 1737 93 cubie feet e e .
T‘ t . lnonths- ° mp a‘ted 'perha,ps a'c;la»Viﬂ'at eyearl’ 5 or —-—————-———-——————-——‘--——-/—-—"'—""—'—‘"‘/"""’{ —""_19;"“'" —-—-':)‘);———"
. . . 1Zation of oniy : ('ut-stone ol 200 £y 230
{ ' * he rea,son 3 * . ) — ______..,-——.—- o ——-—_————‘/—'—"-—"“——‘—‘ e -—_“—l-—"-'-—‘——"—_
- that it will be nls that the boat traffic alread Fui th-work
. avigated for the whole ye ready on the river shows . Canal (hor) oo 10 foct . } 93 1095
K . ar C'ontents 10,2 976 cubic tet . .e . -
: The ide .
: aofabor
' Th or 6 months’ navieat: |
i at I should nins navie . .
, ever have . avigation is out of altogether. :
spoken of s date ®led as I do not think these rates will be found to compare unfavourably
with those in other pal ts of Central India, considerng the pecular
works on this river are prosecuted

nder w hich the

uc :
h a thing, must be regait
Lt-stone work has been very high, chiefly in conse-

a gingular instance of an
0 in his enthusiasti : :
gzgﬁfon&n lgv statements. Tlxgs;?'?&c projector erring on the side of cir
y | the n}:rerlzs f%‘;-emmem that there x\lrgfll(ﬁ of the present trafll> wil 'l‘hgucl:)lsé:g;‘czlslsc
‘ far as the 1st Barrier at leasfg} no such limit to the se ¢ ‘ quence of the Jistance “which the whole of the best description of
. stone had to be carried—21 miles, and the large size of all the stones
used , with fow exceptions each block being two feet thick, dressed
This stone is of first-

on to 3 tons

and finished, and weighing from 1t _
includes all descriptions fiom alluvial

» ' 29 The revi
: evised :
estimates for both 1st and 9nd Barrier W orkS

b are still incompl
. : plete. Tho
want of . se for the 1s} . .
v cha;mel t?v?lgit{:ﬁeed measurement: })}Utﬁgrr} e]x; have been delayed fo;‘ rate quality The earth work
: 4 r . r i i qive <, arvi-wors
! the worki ng season % EVI&S%IIO'G time to take i?lc'wkf 1:}tt11.ngls mn thei fl't: VO o1l on surface, to hard gra,vel, dec,ayed roek, and some solid rock in
the werks was received 6-67 after sanction forath e wo con “of | exdavations averaging 18 to 20 feet in depth The figures above
, and which could not ther fe ptl;osecugl until ' given are for the Short canal  The rates in the poitions of the long
efore be maco cana] cxcavated were lower, the depths having Deen less, and the

: the pa,st hot
i 101')"' - season, and even
N ™ a'b°er.108 up river which then theY were acain’ d lav 1 b mY .
j points on which th ,» Wiich prevented a fi galn' delayed y soi] more favouirable
; e Executive Engi nal decision upon S0%° |

| ive, Engineer required advice, For ¢ |
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31, With regar
. . gard to the 2nd .
rough stone in the ani nd Barrier work
Ofﬁle estimate efigﬁl;f‘ézp‘ég%r; V}\l?hiCh the suﬁicise"ngieoxfj Oz?chgf“filig
es , has :
imated rate of Rs 6-8-0 per 100; a?rsd Zﬁtombgegnfoi‘nus%}:n be}OW o
e increase.

and including i :
ot the oriof? all contingencies, I see no rea
ginal estimate will be exceeded son at present to expect

State of the River between the Barriers

32 The obstructi
condition bruction at the 1st Barri i '
claims attgflt%i rlvlgglm the open reachle(;r :gi)r‘lrgé nor\Z1 removed,’ the
small boats carryin 0‘1" the Barrier the river is n and below, next
the Barrier, betWee% (.)E y 4or5 tons for the whoiv naﬂgga,ted b:y'
to been confined to Gt)vand the 2nd Barrier, the nav? et.year. Ab}clne
tow, and these have ru el;.nment steamers with larg ega jon has hither-
Albaca and two othe n for only 5 months, owin o tcatrgo boats 1M,
considerable risk afte erlaces, which bec,ome A El o, the 10cks atl
has been opened, b r November Now, howe passable, save at
Enchampilly, and a oats of both deserintions ma, that the canal
The navigation of tl ew private traders’ boats 31 may Tun as far as
I may say very mueﬁS part of the river is gen;a‘ ﬁ already Passed:
1st Barrier; the slope n;,Ol"e favourable for bmtsr?} y better, indeed,
one of the three rocl;z of the bed and the cur} ; 1an_t11at below the
and the passage cut g’kre&Che.s has however e‘n being less Only
that this nextoyear therugh it last year is bu ?1 OyEt been impLove
tions at these places ebnav} gation may be im1 ped d{ WS e widtb,
allow us to proceed at ut if the Governmentl sl ; 1 by the obstLvr
channels when I‘equiregnce to a limited extent o d be pleased to
, pending the completi\;:fhoghe ctl.eng(rlsce ‘?e
estimates, ¥

may be able t

. () 1((3(31) ()

immedi . pen sucl

1ediate wants of the naviw;t?ogassage as will suffice for the M ore
]

As the traffi -
the most reli ¢ statistics at the e
iable information as to trige céfnla;l Od]di;‘n yea]r; ;"ilil;l .supgll)é
o which thi5 1

prefer to wait for
€ these d wi
DOW express upon » and, will care little for vil
tion in afﬁrmirll)g t%::; SE}?JGCQ otherwise IZ}{%&SH 1 opinion 1 may
superior navigation to th 13 part of the river bein(,la\'e 1ittle %1e1s1_ta-
at below the Barrier, it \\?ﬂ?nlil:elihev d?mtie?

be avs
available for traflic for the whole yea
le year.

33 Of the
i , e river ab
hat below, and the onlymlz)%;};1 % 2nd Barrier we know less than of

boat built thi on i

koth up and ldolv?it fr}’eal‘]-3 In tlEl)isn blct;a%t}ll) resent is a small paddle
om S o b ), oW - H

March the other in Ma arrier to Banier e st made two B
servation, the river b)’:_ and the season was ?S geason, one
ot of tha e Tiver being unusually low 1 a favourable ohC fot
e found to be navigable Sir? I:tl;l Sayt thiht’ Ogaai
natural con&™

tion by such

. h small ¢

vz to 15th" April 1aft as now run to the 1st Barrier for 10 months
. ~d

-~

”

15

 All these statements regarding the different periods of naviga-
tion have reference, be it observed, t0 the river in its natural condition,
rocks only being supposed to be removed, and do 1o take into

account any jmprovement of the shoals

34 I will now briefly state what measures I consider necessary

for the improvement of the pavigation betweel the Barriers, with &

view to rendering 1t (1st) safe, and (2nd) practicable for a larger class.
e 1st Barrier as well as for steamers:

of boats than now rum to th
vigable channel.

35. In the first _placé, then, all rock in the na
£ this above the

must of course be remove There is s0 very little o
nt confine ouf attention to the

* 2nd Barrier that we may
Below that Barrier there are in all 8 or

river below that point.

places where rock i3 met with. Of these there are only two where
the obstruction is of 2 hature actually to limit the period of naviga- -
tion, but in all clearing to & greater OT Jess extent is required 1 pro-
pose to.have these carefully surveyed, and estimates prepared for the
work required, but inasmuch as ther :

the rjyer which is more or less hamperec by
would strongly urge that the permission given \
with the blasting at Albaca to an extent suthicient only for the more
immediate and pressing wants of the navigation should be extende
to the whole At Albaca, which 15 by far the worst of them, we
expended last year s 2100, and for this sum we were enabled 10

clear a channel of smal , h will be practicable for 9 months

1 width whic
There is little fear therefore that permission to , proceed at once Wwith
t other ponts cou

similar clearence & 1d lead to any wasteful or exces-

sive expenditure. fully admit the wisdom, zmd. indeed absolute

necessity of requiring,’as 2 genereﬂ rule, detailed estimates before a0y
i ive that-the present 15 00€ 0

expenditure is sanctionss .
5 i :ch the rule may with advantage be setb
i esulting from the

the exceptiona,l caseg 1n whic
aside The benefit and ‘ incidentally the saving T
dispensation gra,nted last year in this respect 1 regard to the.Albaca
reat, and had my request,———strongly urged 1n 1863,
t exactly

rocks has beell §

that I might b® perniitted t0 expend a very small sum, DO €3
in clearing rock, but in securing the river bank at points where it Was
7 f rock underneath being exposed,

being cut away; and large masses 0
---been granted, the saving to Government would probably not have
been less than 50,0 sain this year have I sailed

00 Rupees Again and ag

between such Mmasses of rock which must nOW be removed,

then lay under the bank of the river, and were not in the channel at
ol And were I, in @ similar manner, to be permitted this year t0
throw up a very few groins of stone for the protection of those parts
of the banks which are pow attacked by the streain in a way mos
injurious to the navigation, I have 1o doubt the savi
would be very much greater than the sum 1 have mentione

3. So much for the obstructions caused by
Pose in egard to them is that careful estimates of the cost ©

remoyal should be P epared as soon as Pos

ng incidentally

rock. What I pro-
f their

sible, and that meantime
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sanction should y
d be granted for such an expenditur
e as may be needed

for su i
ch impro
. vements .
urgently 1equired as are more immediately practicabl d
e, and most

37 Next

theso, (Ist) b come the shoals There a

of wouks of) a ge?rgzﬁz gf temporary applfa?ngzso ways of dealing with

mediately, the seco dn character. I propose t’ and (2nd) by means

the first [ wish to h;l after careful study ou o try both, the first -

has some experiencevefelther an Officer or ’subgzgy’ and estimate o

open navigable cha of the methods in use on tl inate sent down who

entirely to this Wor]rilnels through the shoals 1(?[ Ganges for keeping

tion, making it a se ’%?nd the general superirblte dWOuld confine him

to keep a good navp; %te Executive Division annce of the naves
1gable depth of water over tllS fhllltlef would be

1e ‘shoals, and

afford other faciliti
. . cilities whi
havigating tho river vich I shall pr
. , er Plesently specif;
Ay R y, . to all craft

3;8 In reghr
of the shoals, I rd to the perm
. , 1 shall anent wor :
lfn(.)bable cost, feasibﬂ?t()t now enter into arllks di:or the jmprovemert
tOl the study of the uy"Or value T Propo};e éSCuSsmn as to their
wo, for which tYDicafll Sistlon, and for estimati o depute ar Officer
Jlo)losg to construct thesé uoals would be selectellng the cost of one oF
¢ ﬁeu' effects for a year o rpgn sanctioned estiri I would ther D'
G (; matter If this doe wo before any furthmtes’ and to obsery®
tl;) , I hope that in submistt.not now appear ; ' §’cep s are taken i
: e hest.abhshment required Ing, as I prepose sl reasonable PTOPOSi‘
uch arguments as shall  for the purposc 1 ;ortly to do, a list of
‘ satisfy the GOVGI'n’meSn;a’H be able to adduce
upon the point

39. One m
. ) ore 1ol
imn - 1 lnt ha,
the} }OOV e{hent‘ of the river b s to be noticed in . :
y anks by means of gr setween the Barr connection With the
y the stream  The ve 5 (gns where they arelers’ the protection of
ment of the low water ngv 1st essential to an z}tﬁacked, and cut away
. Out, of the 600 miles of I.S-O utely fixed and ris that it should-be
(reckoning both sides), t1 iver bank up to th unvariable in position
%on in this respect T)ifle are only &boute’;%()t of the 3rd Darrier
! Oe. t((: have a careful Sl?} ?rol)er way to de chh&t' require atten-
; pographical map may b vey made of the 2 with them would
19qu1red prepared for s le insufficient), and es whole (wherever the
time the Supelintendini mission to Govern estimates for the works
emergent estimates up % Engineer should bment , but in the mean”
1n cases when a much he?u? certain limit SZ elﬁpowered to sanctionl
navigation can only be aV'e;fgdegl)endlture a};ld Zell‘?zglqo.l)er annui
. y 1‘)1~0mpt acti S lnjur to the
< on y

40 Present river traffic
. I am now
BT enabl .
istatls‘mcs £ the river traf Ed for t_he first time to oi .
helow [st Barrier Regi tc It is at present, 0 give some seliable
. : gisters of all boats pmssicxs nfined to O river
¢ g up and down are

kept at three places
sioner, anc
furnished by them

classes, Government
1st Bartjer from the
nature and tonnage

boats an

debar kation 11 the 2.
lower end of the Long
Enginee1ing opel ations,
town of the Qistrict ; an
lower terminus

The great bulk
brought up for the WO1KS:
ing to the Transpor
of these were anloaded at
goodium

Of the private stores S
merchandize ©
up in thei1 own or 1 hue
chellum or Dumagoodium

at each place

Canal,

of the

by Agents app
1 the following state
It shows the nunbe
Cloast from May

93 miles of ri

Budrac
Gollagudium

partly in
t Division, and

f all descriptions ©

17
ointed by the Deputy

mnent has been compiled from

d private boats,

ViZ, Dumagoodium th
hellum 15 mi

of the trann oad.
f Government
and steamels

t1affic consmted 0
the boats

partly 1> P! ivate boats

Gollagudium, th

Commis- .

returns

e remainder at

helong-

r of boats divided into two

at the

arters O
the chief

the
gtores

A part
Duma-

of the articles of .

at eith

hoats
The statements

1 ther tonnage wha

er

ivate traders gent

Buc}ra—

hows the quantity receivet

h arrved o the
7 o 31st My 1868

Statement showing the nunber of bouts ant
1t Baryier 1017 the Coust f101 1st May 180 ]
Private boat? on{:.or:'xt:wnt %’fé g’
T =4
2 . ; =1 z
Mo T with Go With privat® goods with Go Zz b :’E
yernment Tuloaded nloaded vermnent 3 = - g
stores at Budra I at Durna stores 5+ 3
chellum | goodimn B3 e
o B I, S e — N I
Boats |Tons Boats Tons Boats Tons Boats ‘T(ms X umber Tons
- e f— e o —" — e [ e ——e
- " g 19y 2 ETRRET R ! REL al 714
T'Ta\ 1867 . .: - . » 4 5 \ o 1 4 e 5 by
Sty : . . RN TR AN 5| 226 2l 213
o v . . I 5] IR EETUT 350
ff‘%‘m o . . T IR\ RO 2| 1o
Bqé 1‘; . . . . gl ni 8 w1y 9 B3y
Cevember  ** . | e lasey 3 RN EN P og | 108§
December . o R \ Wkl g s2on 42| 4%4
January . bl 300 2 10 11 23 % yeo e o+ 402&’
Foorvary  °° . o] 28| 2 25\ o 31 | | 30
March .o e . 14 | 1154 4 w7 1S e |t a5 1514
Aprid . . 1! 308 54 14 8 124 2 \ 2 11 05
May . 7 8 2t ® ol 1w03] 2} ] 20 st
June .e .o . . o 2 g o 125 ¢ 7 .
June ne 1867 to 18t June TR R Loss)l 60 {32 6 lmsg 23 \ g8 | o 246%
' Tons
r . . . * O G
The total imports py 1iver were thus 462
1z Governmen?t stores 1,973
: N
, Private goods 489
Al - .
. The total number of arrivals1n the year was poats 301 -
Of which 278 were private, containing 1,554
And 23 were Government boats » 888
ad of the prlvate boats was thercfore 56
386

The average lo

And of the Governmen
hed an ernor

ort was finis

* After thus 1€
ag discov ered

Govel nment stores W
Tt has not been €Orre

.

cted, as that wou

t boats

of 130 tons n excess

Jhed bythe Transport

in the return furni
tensive an

1d have wnvolved too €X

i the quantiby of

and Supply Division
alteration of figure®
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A}
] ™
e
} b
) Tl 18 j -
1e arrivals and i . ) T
were as follows :__I‘ld imports by river in each quarter of the y¢ .
ar
1st quarte H
arter, June to A . :
ond o Augu T Boats.  Tons .. .
one gg IS)ept. to Nov rg st nzico_usne 41 708 ot 43 Tgive 1 an Appendnfiﬁ two Tabular Sta-tements of the
1th d ecr to Feby do 42 238 ‘ icles composing the 2 ove tratlc, with the _excep’own of the Gov-
o March to May 162 1264 ernment storcs It will be found that they include 2 considerable
ag do 56 952 variety®. It is satisfactory to
Fhis st - . R;glz Cotron, Sugar gﬂ{i Jaggery ts?“' ;}Vhiai, no’ceamongthem7,415maunds
g T , S o , s B> c . ’
statement may be analysed as fi 301 2,462 (:1.>ths?tf}3§;ac%;‘f“é(,rry 15tslfe:meSOZZry, Sa OF 265 tons of salt This was
1st — Arrivals of b as follows — ’ Sk Cocons. Dyes, Oput Woollen Blankets almost exclusively for sale to
s of boats towed by steamers (h'lief‘, ‘Gmgeely and Castor-oil% Cocoanuts, Sat  the people of the country, the
. ot a?ﬂ“é“““;" O(‘}““’t‘{"s' Garhe, &, BoroP® mu- work-people being separately
1st quarter No  Tons ountry C1OW supplied by the Government
2nd do .. 12 594 Agency Salted fish 18 another article included in the miscellaneous
3rd do (in Deecr Ol‘li'_ .. 1 26 list, which begins to come UuP in considerable quantities, and is muc
4th do y) .. 6 262 })Tized by the people Thexc 18 likely to be a considerable tradein 1t
U 0 41 The value of the exports and imports a8 wbove shown was— .,
ond —Aniv 19 —SZ; IMPORTS. Rs
vals of boats worked Dby sail only. - . overnment stores S ]lgé ﬁgé
- ivat et ,00,/
%St quarter 4\0( Tons 1 Private goods (135709
:;rrl((ll ((110 i,{ é}é 2 43,540
: o
th. do .. . ' 155% 1’393 EXPORTS
T J Private goods . yoe 7,600
41 : T e 1580 :
Lst _I;EDCG it appears— otal ... 282 1,580 Total exports & d imports 2,51,140
whole };ear ot the river is worked by small sai 1f to the above We add the value of th timber _mfted Jown past the
o] . y sma sailing boats for the 1st Barriel, coming € iefly from the upper river, vi% 19,162 logs
Decenlllb —_That the third and fourth valued at RS 77,292, W have for the approxim to value of the whole
busiest eito May are those in Whirl quarters of the year, w2 from 1iver trade, € Jusive of s01€ salt jmported ab Wadagudium, at the
 onr the traffic in the 6 low Wat(ial the navigation by sail boats.is mouth of the Sebbry, and sorme small local traffic petween the Bar-
o 1 ty 4 times as great psinthe sr months having been (1254-326) . riers, as well as timber xported from the hills and other parts of
the l'i:ewflen .1:,}}@ two will always bem?nSOOH months The dispropor- the country below the 1st Barrier, Rupees ,38,49:
for samrngu{;n% the monsoon mak%‘ eta}’fé as the strong Curreuts of 45. 1 \yould now direct attention t0 the following considera-
any  onsoon ‘51{; f?i gn fa.ct T bave been qnit]ép:ard' passage difficult tions In connection with the above statistics
1}311 been made, 1 ixe%%ﬁl existed, Though I 1{1;};1";8%(1 mtto find that 1st —there is already & traffic established upon the river.
{)il';’;ures, and did not elxpgiisfh I‘E%illrded them as m;e Sf;;epot;;f; ’?}?d ___That traffic is nuch the most active Jduring the 1oW water
oatmen of the D at they would b months
difficulti 1e Delta do not hesi e 1epeated. That the . ]
Prospe&zso(f)ft}sluch a navigation Sclet:?tgifgyel;%?unter ﬂlﬁhards},ips and 5% tg rd 1639 carticd O chicfly " small. bosts carrying abon!
e . b rs v € U.S
are far less than}”ger‘ trade, for the dlfﬁcultizs abo\:rz ﬂfor tho fubl '
42 Tt ma ose below. 1e 1st Barri® . nilth __The above figures show the traffic as 3t exists 1D the
. ‘ unl 3 iv : ‘
bgollght up for {)1}1}35{13? 1()16 supposed that tho 489 to ) ' 5 lI)I";.)\'fed condition Qf the river. Not a single shoal has been
% ople employed u rade were Imost entirely f ns o gOtl . touched 11 the way of nnprovement, and the passase through the
Of this quantit 3%)011 the works. Such how Y or the use of ! 15 miles of rocky “hannel below this Barrier Wwas last season most
‘iléiélrely for tra?le u; tons were landed at Bufly'erl is_mot C?:fe difficult and hazardous
tons 2 coﬂs’lderalc)i):;iﬁei with the Worksmc 01?131111;, ?;gai‘ning s . 5th.—-:Tpere is as yet gearcely any return traffic down Tiver.
. as for sale to the work-people &1 is so trifling that it appears to have been altogether omitted 1n
' De returns ot one of the places of registry: The exports from
um;?goocpum amounted 10 755 maunds, OF 98 tons only- Details
are given 10 the Appendix.

;_
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46 ‘Of ™ l““l S S -~ )I llll..
Coul~e ir e

could not fail to be high  They were---

120 miles, per bag of 164 ibs 1 2 0 o 1 40

Fro
1411,0311 gg Eg (I?udmch(?llum, 105 miles 0 14 0 to 1 2 0
- to Gollagudium, 98 do 012 0 to 0 14 0

OI‘ per t0n .

r per 1nlle-—-—

To Dumagoodium ... Awnas  Aunas Mean
,, Budrachellum ... 21 to 23 2.9
) Gollagudium °n .es 11—%; . Z);--k; 3_?

- .y :.4") Z-

The rat
es charged for c:
o oo oha? 8 To}fecar‘uage down river weie Rs 0-0-9 to Rs 0-1-0
. up stream are much Whploportlon T eret e Town t Rl
up river rate fi what we should expect, vz, less than half the
e for carriage down S L

47. In tl ;
1e present unimproved condition of the river then the

actual rate
s of trans -
transport by boats carrying 5 to 6 tons only are-—-

Up 1iv 1
er witho 3
ut a 1eturn load, 13 to 21 annas

Down 1i
. rver
. —Ztu 1 aunna

48, Of ,

satisfactory dta{ltz 005%» ﬁ)f transport by steamer I have at present 1O

the periodical rep()rt,e gost by the present steamers, a> shown In

any charge for int b, of the Transport Division does not include
erest and depreciation of stock, while, on the other

hand, it 1s largely i

the Present%si%?g; increased by the unsuitability to the navigation ©

of course tells mugis and the unimproved state of the river, which

in another month more upon large than upomn small boats 1 hope
one at least of the new steamers will be running,

and witl u
1 them more reliable results will be obtaned

Suggestion ;
s for facilitating the boat trafiic, and reducing the present
cost of Transport

49 The chi '
rief causes of the present high rates of carriage are—

1st -—The us
tion. se of very small boats not well suited to the naviga”

2nd ---The pr
3rd —The prevalence of fever in the cold months
The use df“;a::«t of a return load
met with on two p a?; _tSma,ll boats has arisen fiom the strong curl
difficulty of ge ttinas lof the river below the 1st Bzuuero an
g larger boats over the shoals. One of these

places is the rock
cky reach immediately below the Barrier of whicl men;_

tiOn ha
s already b
' e 1
y en made, and which is now in course Y

improvement ; th

conflucnce of th e other is the 12 mil i W

it. ~ This part gf Stikébry’ and chiefly éhees lzf;velrl viﬁvobellgﬂés N

average, and the ascent river has a much greater fall than the
18 proportionately diﬁicultbr Tﬁe shoals ar®

e

21 )

met with at several points As regards them and the reach imme-
diately below the Darrier, the Jemedies needed have already been
indicated  To facilitate £ the two miles of strong
currents lower down, I propose for the present to anchor either one
or two boats furnished wit » the boats over the

h capstans to Warl
most, (ifficult points; and even

tually as the 1 affic increascs it may
be advisable to place & steam tug on that part of the river to afford
assistance

the ascent O

to introduce @ superior class

of hoats better adaptcd to the navigation than those in use

calculate that we could build light iron boats, which could be
worked by just the same c1ew as that which.the P! esent nati\fe boats
require, and yet would carry twice to three times the Joad with the
same draught of water. I would build a few such m our yard heze,
and either let them out for hire, 0T allow them to be paid for by a
few annual instalments As their superiority gradually becomes
evident, private builders will be led to adopt the new models, and
the aid of Government will no longer be necessary 1 look upon

this as a most jmpor tant step towards reducing the present cost
of transport hen submitting & definite p10Opos-

50 In the next place I propose

I shall give details W

ition upon the subject

51 The prevale
which the river runs for 40 mules, from November to January, 18 &
serious check to the tratfic at th I propose to arrange for

acing a Dresser at the dis-

the proper t catment of fever cases by pl sser ]
t of Navigation, and making it an especial

posal of the Su serintenden . ]
part of his dut%es to afford medical aid to the boat crews when
requitred The expense will be small, and may eventually be defrayed

by the river tolls

52 The gmall amount of the present down river traffic in com-
parison with that up 1iver greatly increases the cost of the latter, as
the whole cost of the trip must be boine by the up Joad alone. This
is a source of expense which will diminish with the extension O the

moie populous and

navigation inland, and the inereased access 10 1S @
productive parts of the country. The opening of the navigation
it within 40 to G0 miles distance

to the 2nd Bariier, which brings 1
ja, Chennoor, Kalalswarem, Muntina, &.c ,

of such places as Qeroncl

around the confluence of the Pranheeta and Warungal, with 1ts
estimated population of 20,000, will open new sources of export
trade, and every facility should be given 10T the land transport
which must connect such places with the river On the north bank,
1 believe that the existing tracts through the forest country in the
direction of Bustar may be jmproved toa slight extent with advantagc;
and that an increased trade by means of the Brinjaries, who b1ing
down a patt of ported, may be looked for in that

the produce nOW €X
direction. They oW bring down wheat, and carry back salt.
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= a r and ' 1 Gh Gi 1 Miscellaneous
No SHat £ ' Wheat Different English Lurope Country pem  |Re% ngely such as, Chilles,
of Cotton ) Salt . Ruce. kinds of 01 Seed Metals ° . O1l, and Lamp| Cocoanuts. Tm(x”:::l‘l::(li; (:X“lon, . Total.
Doats. Jaggery | ! Grain Cloths Articles Cloths. [ets Oul. Vegotables &c,
—— S e b2
IJ.O):TIIS- /";f"/":’ M 0 % 3 7 - - - w . n o o . w
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1 e—_— - |
\ Seers | ' Mds., Srs
1857 l
. : 89 .
N 16 . 139 007 59 3790 13 608 11,682 49 116 9 144 . 11 810 °6 | 3,1 50 14 383 10} 4 210 {1,353 {1,142 37 9,247
ey s h
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. |
o 6
Jug 3 | al 4
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™\
“Ov‘a‘uﬁ)er X 7 i'
o7 | c22| 82 539 . 2 4 gl 11 22 1 60 1 s0| 531 598
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J&n\mry . 11 '
oo | 52| 80| 299 12| 52 oo | 11 [ e0] 1 | s00 6
My .. N |
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STATEMENT showing the Number oF Boats and €& ygoq, which arrived 2t sadrachellum from the Coast, crom May 1867 to the end of Jure 1868, -
No. Suoar and C . \ Maiscellaneous
° 1t. Race ountry : Ghee and O Cocoanuts Total.
Bo(‘)xfts Jaggery . JGramS’ fo. | Metals Clot! Tobaceo | Stabionedy Opram ) K Articles
‘ LA oths
—— L — [
:\IONTHS' - - T’/"‘TH"—"T‘_ i ”'——”‘/,/,Tn/ % zﬁ} .-@ o ,.‘é 0w r-}g w
a2l slEa 21214 dls gl elz |22 21212 2 2l gl3l 2 2 & : |z
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4 Md. Srs Mds Srs
Seers
1867. 1 ..
t
' 1 NEARE
AMay - v 50 | 223 | 100 sa51 50 200 . ¢! 600 op | 200 10 6o 30 GOE) 51 100} 50 14114,780 209 24} 7,115
i
! - . .
‘ o s o0 283| 261 0| Li4
June . . w0l s00] 80| =60 50 | 200 11 100} 201! 200 . 20 40?’ 9 ° 29
|
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| n -
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October - oo | 200| 100| 273 100} 27 v\ 700} <e0| 200) - 160 | 20| 300 54 o) sa7| 823 4| 2497
November 00 | 200} 100 300] 150 { 413 15 | 1,500 op | 200 . 5 80 103 ol 360] 413 O 3,033
December -« 10 | 100 30 o6l 50} 137 . o | 200 5 50 . 4 \ 64 7 0 g3 | 108 © 724
\
1868.
January o e so| a7s| 100 300 100} 200 268 o| s00| 10| 100 e |- . 5| 65 o 0| 80| 283 O 2,243
" 4
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*e e , " - 'YX i
t
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YIQ i
i } ] .
Aprl ) . . . 20| 2001} - 300 | 600 61 360 5| 300 4 491 . .- 3 3:,) 51 b0 ol 290 391 O 1,904
P ay sre ave . X
| et A [y Q I35 it
J e . 48 336 . 80 180 ( ;40 80 4 240 10 1,000 ves 8 Go 53 0 266 241 0 \ ..a,lh)
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