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'INTRODUCTION. -

The Report.—This First Triennial-Report of the Hydro-Electric Survey of India contains a
considerable amount of technical matter which appeared in the Preliminary and Second Reports;
the former is now out of date while the latter was of the nature of an interim report only. The
present volume contains information and directions which will enable the civil and electrical engineers
engaged on the practical work of the Survey to size up the potentialities of any possible source of

ower under invéstigation. If the explanations.in Part I of this Report appear somewhat elementary
1t must be remembered that the officers in charge of the Survey in the Provinces have had, for the
most part, no previous experience of the specialized problem of water-power ; and, dealing with im-
mense areas, their subordinate staffs have necessarily had to work largely on theéir gwn initiative, with
no text books other than the earlier reports. Applications for copigs of these reports continue to
come in from all parts of the world. The first direct result was peen during the cold weather of
1920-21, when technical representatives of-a number of large firms interested in plant for hydro-
electric developments visited India to see for themselves what the prospects are and what are the
special conditions to be met with on projects which have already been investigated. .

An explanation of the change of size and make-up of this Report is ob¥iously called for. The
Preliminary Report was issued in foolscap, and the Compiler was told that the public would not read -
blue books ; though in 1point; of fact several thousand copies were actually distributed. The Second
Report was consequently printed in quarto, in the style of the reprints of several Government Com-
mittees’ and Commissions’ Reports ;-this size however does not lend itself to the insertion -of maps
and diagrams, which when placed in a pocket are often left there. Now that a substantial amount

" of work has been done, and the speculative “ sites > of the earlier reports have in many cases either

~‘been written off as useless br found to be of value, an intermediate size of ‘page hag been definitely

-adopted.” The earlier reports also cease to be of value, as the present one contains what is still use-
ful from them, so that 1t is not necessary to bind them together with this volume. The current
Report of the Inspector-General of Irrigation is bejng issued in a similar size, and the two fbjects
will some day be more intimately connected than they are now. ' EE

The list of sites in Part II of the Report is set up in alphabetical order as far as possible, as
shown by the full list of contents, but a complete index is also given. L - .

The Survey, Provincial.—As a consequence of the *“ Reforms ” the Government of India decided,
in October 1920, that “ all outlay on water storage and water power will be Provincial charge, and

the necessary provision for hydro-electric surveys should therefore be made in the Provincial esti-
mates from and after the year 1921-22.” Consequently the funds required for carrying on the Survey.
from the 1st April, 1921, have been voted upon in the various Legislative Councils, and in a good
many instances reductions were moved. - As matters now stand the Survey is in danger o fa%li:ng
‘between the upper and the nether millstone, as the Government of India i no longer able to provide
funds for the continuance of the work. Nevertheless, the slender thread that binds the Chief
Engineer to his colleagues in the Provinces has proved to be of good material ; and to one and all
of those colleagues and their assistants he tenders his heartfelt thanks for their cordial co-operation.
It cannot be too plainly urged that the completion of the survey is of the utmost importance to the
industrial future of India; and that it will be carried out more efficiently if the work 1s done quickly
and with as few changes in personnel as possible. - The subjects of Water Storage, Water-power and
Electricity are “ Reserved.” In technical matters the officers in charge in the Provinces are free,
as heretofore, to consult the Chief Engineer on technical questions either by correspondence or when
the latter officer is on tour ; but they remain under the direction and orders of their own Chief En-
gineers. In the detailed sections of Part IT of this Report the facts stated are taken, in most cases,
directly from Provincial reconnaissance and Survey reports; the comments and (in some cases)
estimates of power have been added by tlle present writer, -



viii INTRPDUCTION,

Personnel.—Mr. F. E. Bull, Chief Engineer, left India preparatory to retirement in March 1921 -
and was succeeded by Mr. J. W. Meares, Electrical Advise®to the Government of India, who for the
second time took over the direction of the Survey in that capacity. During his absence on leave
Mr., Meares spent a short time in Sweden and Norway and submitted a separate inspection note

- regarding the hydro-electric works visited, which has been circulated to all officers concerned.
" Imdssam, Mr. B. A. Blenkinsop has continued in charge, except for a short part of the summer
of 1920 Sbent\on leave in Europe. The survey is proceeding. .

In Bengai, no one has hitherto been appointed to the Survey, and no progress has therefore
been made ; but steps are now being taken to rectify this omission. s

In Bihar and Orissa, Mr. Stevens took furlough in 1920 11)1:9})&1'&»1:01‘51 to retirement and hither-
to no whole-time officer has been appointed to take his place ; the current duties have however
been carried on by Mr. H. Wardle, Superintending Engineer. It is hoped that an Executive
Engineer will be appointed during the current cold weather.

In Bombay, Mr. P! L. Bowers, C.I.E., M.C., has remained in charge, except for short leave
during the summer of 1920, Three additional officers were selected in England to assist Mr. Bowers,
of whom two took over their duties during the cold weather of 1920-21. ~ Meantime, by Public
Works Department Order No. C. W.-12193, dated 8th August, 1921, the Government of Bombay
has decided that the Survey shall cease forthwith. A separate Report on the work done is being
publishe((]i. by the Government of Bombay, and certain rain and: river gaugings are to be
continued. ‘ ;

In Burma, Mr. H. Nimmo officiated for Mr. B. Raikes during the leave of the latter in 1920.
*Mr. Raikes took over charge again in the cold weather of 1920-21. Two additional officers were
selected in England to assist Mr. Raikes, and they have taken up their duties.

In the Central Provinces, there has been no progress in the survey, the whole staff having reverted
to Irrigation owing to famine demands. The present report deals fully with the admirable work
carried out by Mr. Powys Davies and his successor Mr. N. C. Bhattacharji during their one working
season. ‘ " - \ :

In Madrss, Mr. R. T. Sneyd, M.C., officer in charge, retired from Government service during the

year ; he was succeeded by Mr. J. Tate, Executive Engineer, and the survey is proceeding. -

Colonel B. C. Battye, R.E., D.8.0., completed his detailed survey of the Sutlej River Hydro-
Electric project and its subsidiaries during 1921, and submitted his Report to the Punjab Government.
Except for this project no officer has been appointed in the Province, the enormous potentialities of
which are practically unknown. Steps are being taken to start a general reconnaissance this year,
if an officer can be spared. L L _ ,

In the United Provinces, Mr. T. M. Lyle continued in charge until he proceeded on leave in May
1921, when Rai Sahib Shanker Das, Assistant-Engineer, took over charge from him.

"~ Empire water-power resources.—The final report of the Water Power Committee of the Conjoint
Board of Scientific Societies has now been issued. The Report states that while *“ more or less
adequate steps are being taken by various Governments ........... . taking the Empire as a

- whole,no attempt is being made to ascertain the total resources, to secure any uniformity in methods
of investigation and recording of data, to encourage such investigations as are being made or to
collect information at a central bureau.” The following table from the Report shows how matters
stand:— - ' - ’ ‘

HYDRAULIC HORSE-POWER. " Per cent. of

’ ¢ available now

- developed.

Available. | Developed. i ‘
Europe c e e e e 47,300,000 8,450, 00 . 180
North America (inoluding Candda) . ’. . 50,800,000 8,805,000 17-3
British Empire (except Canada) . . . = 41,200,000 695,000 | 17
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From pages 54 55 of the present Report ib will be seen that the probable water power of Indm
-for * maximum developmen ”” is some 2,680,000 kilowatts, equal to 21} million water horse power,
.of -which only 1} per cent. is developed or in course of development. The proposed ““ Imperial
“Water-Power Board * is therefore much needed. Tables 4 and 5 on pages 36, 37 will also repay
-perusal in comparing India with the rest of the British Empire,-

‘SiMra, Ji Wi MEARES,

22nd November, 1921,
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FLOW AND FALL .,
Flow-off : see Run-off.
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,» survey and reeonnmss&nce

»”
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FREIGHT AND TRANSMISSION OF rowmz

FREQUENCY, STANDARD

FUEL AND WATEB POWER
,» consumption and ealorific va.lue
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Ghod R. .
Ghodra taluka
Ghora .

Ghoti . .
Ghunnas fall .
Gilgit

Gilling Slllmg
Giea R, .
Giri R. .
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Menyan R. . . . . . . . . 166
Mergui . . . . . . . . 151
Merji Muwada- . . . . . . . 79
Metapalliyam . . . . . . 156
Metre ; cubic metre . . “ . 1
Metur reservoir . . . . . 94
Mezali . . . . . . 152
Mhbas R. . . . . . . . 154
Mindon Chaung . . . . . . 151
MINIMUM FLOW, defined . . . 53
Mineaw R. . . . . - . . 152
Mixi hills . . . . . . . J45
Mirzapur . . . . o . . 102, 109, 162, 170
Mitta . . . . . N . . . 153
MoDEL FORM OF ** Gnm o e . 52, App. II.
Moga R. : se¢ Purna R.
Mogok . . . . . . 57,125,151
Mohan . . . . . . . 112
Mohana R. . . . . . . . . 149
Mohania . . . . . . . . . 133,134
Moholia . . . . . . . - 148
Mohora . . - R . . . . 138
Mohpani . . . . “ . 136
Mokhadi fall N . . . . . . . 165
Mole R. . . ’ . B - K . 125, 126, 152
Molo . . . . . « . e . . . 152
Mon River . . - . . . . . . 151, 152
Monas River . . . . . . . . 146
MonghangR.' . ., . . & . < . 166
Mong Hing falls . . . . . . . . 89
Monglai . . . . . s . . . 152
Mongseang lake , . . . . . . 65,146
Mongtung .. . . . . . . . 152
MONSOONS . . . . N . . . . 14
Moortee Re . . . - . . . . 70
MoreR. . . . . . . . ‘ . 148,163
Mor . . . . . . . . . . 79
Moragarh - . . . . . . . 169
Morapatha N . . .« . + . . . 129
Morna R. . . . . . . . 154
-Morshet . . o« (s e . . . 123
Morsi . . . . . - . - . . 167
Motha - . . . . . . . . 129
Motu . . . . - . . . . . 140
Moubin e . . . . . . 88
Moulmein . P . . . . . . 126
Mu R. . . - . . N . ' . 152
Mudrapuzhar R, . . . . . L) . 144
Mukesar . . . . . . . . 158
Mukha fall , . . . . . . . 102
Mula R- . . . . . . . . . 89,150
MunR. . . . . . . . . . 154
Munnar’ . . . . . . . . . 59
Munyeri R. . . . . . . . . . 154
Muran R. . . . . . . . . . 167, 168
Murhu fall . . . e . . . . 163
Murna R. . . . . . . . . . 154
Murree e s e e e e e s . 137
Murti R. - . . . . . . . . 147
Murvandvadi . . . “ . . . 119
Murwara . . . . . . e . . 167
"MuSSOORIE . . . . . . . . . 162
5 plant . . . . . . . 59
Muzaffarabad . . . . . . . 1317, 155, 156
MyaungchoR. . . <« . . o« . . 152
Myitikine « .+ & o 7 W0 . . 128
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Myitnge B .
MyrrTHA R.

Mymensingh
Mysorm .

Naga hills .
Nagan

Nagore R. .
Nagavaunr R.
Nagdoari R.
Nagjhiri N. .
NAGLER TURBINE
Nagpeni .
Nageue .
Nasara R. .

‘Naz R. .

Naini Tal Dlstnot

» » Lake
Nainsang R.
Naksal N..
Na Makkaw
Nam Chik .

,» Chit .

» Et B

, Haw .
Namhpak .

Nam Hsawm
» Hsin .
Nami Chaung
Nam Kaw .
Namkhan .
Nam Kwe R.

» Lang .

,» Laung .
Namli Hka .
Namma R. .
Nammeik R.
Nam Mong .

» Pal .-

» Pan
Nawum Pana R.
Namparga R.
Nampaw .
Nam Pawn .
Namsang Ch.
Nam Susa .

» Tahet .

» TAMHPAK

» Tawn .

» Tay .
Nawm TeNG R.
Namru R. .
Namyok Chaung
Nam Yas .
Nam Yom .
Nandhaur R.
Nandod .
Nandudhana
Nardurbar .
NaNGAL .
Nannge Ch.
Naranga R.
Narayangad
Nareapa R.
-Narsinghpur
Narwar .
Nasik . .
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ee . . . . . B889,152 Nationalization of water power .
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e s .. 55, 58. 60, 61, 4,97 Naugath . . . . .
. Naung Wo falls - . . .
\ N Naushera . . . .
. Nauti Khad . . . .
. . . . , . . 65 Navapur . . . . .
. . . . . 159 Nawnghkio . . . . .
. . . . . . . 147 Nawag Htao Lake . . .
e e -« « &+ .139141 ‘Nawnglan . o e e
. . . . « o 128,133,154 Nawng Htao Lake . . .
. . . . v ¥6 Nayar R. . . . . .
. . . . . . . 43 Ne Chu R. . . B . .
. . . . . . e 115 Nelgaon . . . . .
. . . . . . . 134,154 Netarhat . . . . .
S . . . . 128,133,155 Nevvar R. . . . . .
. . . . s a . 167,158 Newaj R. ~. . . . .
. . e ¢ m . 162 Ngape . . . .
e e e e e 60 Nisgarhi . . . . .
. . . . . . 125 Nma MurA PROJECT . . .
. . . . . . 70  Nmermer mmrs aNp Ky . .
. . . . . . . 152 Nilkund- . . . . .
. . . . . . . 65 Nimar District . . . .
. . . . . . . 127, 152 Nimgha,n . - . - .
. . . . . . + 152,166  Ningnur . . . ..
. . B . . . . 152 Nindi R. . . . . .
. . . . . . . 152  Nira river . . . . .
. . . . . - . 152  Nirmand . - . . .
. . . . . . . 152 Niti Valley . . . . .
. . . . T 152  Nitrogen fixation . . . .
. . . . . . . 166 N'Mai Hka River. . . .
. . . . . o 127  Nongyoung R. . . . .
. . . . . 125. 126,166  Nogli R. . . . . .
. . . . . v 152. 153,166  Nominal horse power . . .
. . . . . . 166  Nongstoin . e e . .
. . . . . . 152  Nonpani N. . . . .
. . . . . . 125,126,182 Northern D. canals . . .
. . . . . . 125,161,152 Norra.wrst FRONTIER PROVINCE ;
T 152 Areas.not investigated . .
. . . . . . . 151 Canal fallsin . . . .
. . . . . . . 152 Forecast of water power in .
. . . . . . 86,87 ‘Sites developed - . .
. . . . . . . 162 Note book for aneroid levellmg .
. . .. . . 152  Notodden . . . . .
. . ‘e . . 125, 126, 152, 153 Nurpurya, R. . . . .
. . . B . . . 126 .
. . . . . . . 152
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. . . . . . 125,126,153 Obsolescence . P .
. . . . . . . 153 Ooppa R, . . . PR
. . . . . . 166 Old Kote fall . . . .
. . . 86, 87. 152, 153, 166  Ootacamund - . . . .
. . . . . 86, 87, 88,126 Qo R. . . B . .
. . . . . . . 163  Qotakal fall . . . .
. . . . . . . 126 QPEN PENSTOCK - . . .
. . . . . . e 153  ORDINABRY MINIMUM rr.ow defined .
. . . . . . . 162 ©Ogissa 3 see Bihar and Orissa.
. . . . . . . 77 Ormanjee - . . . . .
. . . . . . . 92  Orsang R. . . . . .
. . . . . . . 165
. . . . . . . 97,98
. . . . . . 128 < P.
. . e . . . . 146 PamarR . . . - .
. . . . . . . 119 Pachmarhi . . . . .
» 127, 128, 133, 136, 165‘ 166, 167, 168 Padal Khurd . . . .
. . . . B . -136 Padampur . . . . .
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Padwa . .
Pagara . .
Pagyi . . .
Paiksok .
Paingunga R. .

Paisuni R. and fall
Pakokko .
Pakripat . .
Palamaun . .
Palar falls . .
Palivassal .. .
Palla . . .
PaLNT HILLS, .
Pamlog .
Pamri R. .
Pavam R. .
Panchganga R.
Panchgani .,

Panch mahals
Pandi . .
Pandri R. .

Pandu-Mahwas
Pandwan
Pang R. .
Paniala Sot
Panvavwa R.
PaNNa;
Panwa pass
Paonta . .
Papaharan R. .,
Papun .

PARBATI (Pa.rbuttl) smmn

»»  (Punjab)
Parsa . . .
Parua . . .
Parvatipur . .
Patalganga R, .,
Patalpani fall
Patar N. . .
Pathe Chaung .
Patiala . .
Parrar RaNge .
Patna R. . .
Patnad R. .
Pauk . . .
Paukkaung . .
Panngseik’ . .
Payagale Chaung ,
Payagyi: . .
Pogu District .
Peint . . .
PELTON WHEEL .
PENOH reservoir ,

,»  river, .
Pendra . .
Pevaanga RV
Perennial rivers .
Perinjancutty R. .
Pereya Odai Khad
PERIYAR PROJEOT

Perua Ghag .
Peruntenaryvi R.

Phagu . .
Phalgu B. . .
Phonk- i, -
Phulsangwi- . .

Phulwaria B - .

© e e s
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Piocard-Pictet govemor

Pint R.. PR

Pogontd;
(Gwa.li.or)
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P~oonold.
Pace Pacs
. . . 140: Pmpam R. . . . . . . . 101, 107, 112, 162
. . . 130: PINJIKAVE PROJEOT . . N . . . . 139, 141
. . . 166 Pipalkoti e e e 105
. . 152° Pipalna . . . . . . . . . 135
. P 154 Pipalsat . . . . . . . . 69
. . 108 H1, 112 Piparia . . . . . . . . . 129
e 153 Prees . e e e e e e 12
. - 148, 149  Pirapatal” . . . “ . - . . 148
. . .- 149: Pir Panjal range . . . . . . . . 165, 168
. . . 114 PLANT EFFICIENOY . . . . . . . 37
. . e 145+ Prartes axp Maps, List of . . . . . . (vi)
. 79. Pomdaloi . . . . . . . . 62
139, 141 et..,gq,, 170 Ponassa . . . . . . . . . 168
. 161. Pondaung . . . . . . . . . 153
. 168 Ponnuriri R. . . . . . . . 96
. 73, 78, 121,164 . Pooai ghag . . . . . . . . 148
. . 150° Poona . . . . . - . . . 150
. . 124 Poorwa fall , . . . . . . . . 113
. . 79 Popa Mount . . . . . . . 153
. . . 109 Post ghag . S . . . . . . 148
. . 74 Pottangi . . . . . . . . 140
. . 79; POWER AND Imueumn . . . . . . 2
. . 199, 110 »  eontinyous . . . . . . . 19, 54
- . 166- »  data . . . . Appendix I
. .. 112 - for meximam. d’evelopment deﬁned . .
. . . 86, 88. » - from flow and storage . . . 1, Appendlx I
102, 103, 109, 111, 112 »» . mechanjcal and elestrical . . . . .
. . . 150 ' perennial and discontinuous . . . . 15
. . 108 55  usedrin India; Census of . B . . . 36
. . . 163 » uses of . . . . . . 37
. . . 89, 150 water, in India, summary . . . . 54
. . . 60, 93 Pr&]hrﬂl R. . . . . . . . . 150
. . 157, 159 PRAVARA CANAL AND B P e+« . 73,83
. . . 133 PmESSURE, standard . . . . . . . 43
. . 160 » pipes. - ., . . . . . . . 12
. 141 » turbines . . . . . . 3, 43
. . 105 PRICE OF 00AL and cost of power . . . . 39, 40, 41
. . 166 Prome .. . -+« JlBL 152
. . . 101,112, PusLic vTmwITY oomn'ms . . “ . . . 50
. .. i53 Pulga . . . . . . . . .. 159
. . 66y 68, 99 Pulgaon- . . . . . . . . N 169
. . K 65 Pulianjolai. . . . . . . . . . 95
. . 128, 134, 154 Pulivassal plant ., , . . . . . . . 59
. . . 122: Pumbarai R. . . . . P . 142
. . . 153 PUMPING, ELEOTRIC . . . . . . 3, 38, 100
N . e 151 Powex R. . . . . . . . . . 155
. . . 151 PuNJIAB;
. . . 166 Areas not examined . . . . . . « 148, 157
. . v 151 Canals: falld in. , . . . . . . . 61, 99
. . . 166+ Census of power in- . . L. . « e 31
. R 117 Forecast -of water power m LI . . . A 55
. . . 'Y ‘“Grants ™ in . . . . 48
. . . 9¥ Hydro- electno and Induatry Development Assooi\hon 49, 60, 100
. . 8992, 154 Power Association . . . . . . 49
. . 154 Sites developed = . . . . . . . 59
. . 128, 131, 16%. .»» under constraetion” , . . . . . 60
. . . 15 » iInvestigated . . . . . 6l
PR - 1445 s worth investigation- . . . . . ll&, 144
. . 9 PirR. . . . . . . 150
. 98}- 96, 144y 145~ Purna R. . . . 118, 128. 135, 137, 153, 164, 168
. . . 148,:149* Pumabhaba R. ., . . . . . . . 147
- PN 1442 Pirwer . . . . . . . . . 101
. . . 161 Pue R. . . . . . . . . 168
. . - . 149+ Pysgawpu . . . . . . . . 89
. . . 1334 Pysungohoo rapids . . . . . . . 88
. . . 13%  Pyicmenw . . . . . . 127
. . . 168 Pyinpongyi Chaung . . . . . . . 166
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R ) R—oonold,
Page o Pace
Rahatgarh . . . o v e e . . 167 Riazr . . . . o s e e 137, 155
RAILWAYS ¢ : Richhawar . . . . . . . 129
Assam-Bengal . . . . . B . . 66 Rhonda fall Bhandadar& . . . . . 83
Assam-Burma . . . . . N . . 66  Rikkishesh ', . . . . . . . 104
Bagmora-Sipi-Jankeray . . . . . . 67 Rivems, perennial and soasonal - . . . . . 15
Ghodra-Lunavada . . . . . . . 80 »  development by lifting dam . . . . 27
Kalka-Simla . B \ . . . . . 98, 99 . barrage . . . . R 27
Nilgiri . e . . . . 138+ ,, flood regulo,txon of .. . . . . . 28
Southern Shan States . . . . . . 87 RIVETHD PIPES . . . . . . 13
Tapti Valley . . . . . . . . 118 Rjukam . . R . . . . . 27
Rzinparn and run-off . - N . . 14 et seq. Robertsganj . . N R . . . 102 103, 109
' classified (Barlow) . . . . . - 18 Rock fill dam . R . . . . . . 58
» Central Provinces . B . . . . 18 Rohri canal . N . . . R . ) 149
» data . . . . . .. ., AppendixI Rohru C e e e e e e e 161
. incidence of . . . . e . . 14° Rohtang Pass . . . . . . . . 158
» records . . . . . R . .14  Roksaun , N . R . . . . . 146
RAIN ¢AUGES, self-recording . . . . . . 19 Rongo Chu . . . . . . . . . - 70
Raitong . . . . . . . N . . 62 Roru Chu . R . . N . . . . 100
Raipur . . . . . . . . . 141,169 Royagedda fall . . . . . . . . 141
Ra,]dera, . “. . . 5 . . . . 149 Rozo R. . . o . . - . . . 149
Rajderi fall . . . . . . . . 103 Ruderaprayag . . .. . . . . 105
Rajgarh (Central Indm) . . . . . . 166 Rungeet. R. . . - . . . . 114, 146, 147
Rajpipla . . . . . . . . . 77,165 Runnymede . . . . . . . 140
Rajpura . . . . e . . 99 RUN-OFF AND DISCHARGE . . . . . . 16
RAJPUTANA . . . . . . B8, 114, 144, 145, 162 s . s rainfall . . N . . . . 14,16
Rakas Tel . . . . . . . . . 160 "Rupar . . . . . . [ . 98, 160
Rakshadah fall . . . . . . o e 154  Ruparel R. . . . . . . . . . 144
Ramchand N. . . . . . . . 165 Rupin R. . . . « e . . . 157, 162
Ramganga R. . . . . o« e . 101, 110, 112  Rutenpur . . . . . . . . . 167
Ramnagar . . . . . . . . . 112 Ryang N. . . . . . . . . . 147
canal . . . . P . 111  Rydak R. . . . . . . . . . 147
Rampur (Bashahr) . . . . . . 160, 161
RancHr N . . . . . 72, 118, 147, 148, 163
Rangamati . . . . o« e . . . 114 S
Rangkhai R. . . . . . « e . 67 .
Rangna . - . . . « e . 110 Sabathu . . . . . . . . . - 161
Rangpur . . . . . . . 147 Sadunia N. . . . . . . . . . 164
Ranjit River: see Rungeet. Sahasru Kund fall .. . . . . . . 134
Rangobeli . . . . . . . . 169 Sameniv R. . . . . . . . . 86, 88
Rangoon . . . . . . . 89 SamgR. . . . . . e . . 157, 158, 159
Ramj N. . . . v v+ .. U301, 112, 118 Sekurghat . . . . . ... 168
Ranjoo N. . . . . . . . . . 147  Salaia . . . . . e . . . . 134
RAPIDS . . . - . . o . . 1,5 Ssle . . . . . . . . . . 133
Raru R. . . . . . . . . . 115  Salem . . . . . . . . . 94, 95, 143
Rasul fall . T . . N N . . 60 Salin R. . . . . . . . . . 153
Ratamati . . . . . . . . 169 Salur . . . . N . . . . . 94, 140
Ratnagiri Distriot, . . . . . . . 150 SaLwxien R. . « . . . 87, 125, 126, 152, 166
Raturing gorge . . . . . . . . 161 Samalsar . . . . . . . o 163
Ravi R. . . . . . . . . 100, 157, 168 Sambalpur District . . . 115, 148
Rawalpindi . . . . . . . . . 157 Samua N. . . . . . , . . . 112
Raygad v . . .- . . . 165 Sandi . . . . . . . . . . . le2
REACTION TURBINES . . . . . . 3,43 Sangamner .. . . . . . . 83
Reading maps . . . . . . . . 30,31 Sangla . . . . . . . . . 161
Reasi : see Riazi. ©  Sangwi . . . . . . . . . 166
RECONNAISSANCE AND SURVEY . . . 30 ef seq. Sankads Gundi R. . . . . . . . 139
REOTIFIERS . . P 44 Sankh R. . ., . Y 149
REGULATING STOBAGR . . . . . . . 23 SanxuEDA TALUKA rnomo'r . . . . . .69
s s data . . . . . Appendix I Sankul N.: eee Silgi-N.
Report on site . . . . . . . 35 Santa R. .. . . . . . . . . 147
REPORTS ; Santhal Parganas . . . . . . . 163
Board of Trade W. P. C.. . . . . . 48 Sapan N. . T . . . . 129, 168
Conjoint Board of 8, 8. . . . . . (viii), 47 Saharanpur H. E pmJeot . . . . . . 114
Rer R. . . T T . 162 Sarasvatiganga R. e e e e te e 170
RESERVE AND' nnrnncunox FUNDE . . . 51 Saratabbi fall . . . . . . . 137
RESERVOIR, forebay . . . R R . . 11 Sarda R. . . . . . . 101, 108, 113, 170
» data regarding . . + . . AppendixI Sarguja . . . .« e e e . 149
” projects . . . . . . 22 et seq. Sarju R. . . B . . . . . 101, 112, 113
Rewa-Kantha . . . e « . 71,121 Sarkarifalls -~ T, § 1)
Rewam . .. . . 100,102, 108, 100, 111, 112, 113 Sarpin R. « o o« o« b+ & & . 129, 168



Batara District
Satpura range .
Sattalao .
Sangor. . .
Savantwadi St. .
Sawargaon . .
‘Baw Chaung .
‘Second-foot or cusec
Se-en . . .
SEEWER governing
Seikpyu . .
Selan . . .
Sepan N . .
Seravanai Kbhad ,

Bettigalakoppa

. SETTLING TANKS
‘Shahabad Distriot
Shahnur R. .
Shahpur .
Shabpura .
Shaikla .
‘SHAN STATES
Smaravatt R.
Shella R. .
Sher Khad .
Shevaroy hills
‘Shillong .
Shimoga .
Shipki .
‘Shirawta dam
Sholiyar R. .
Shwegyin District and R.
SaweLt R. .

Sidhapur . . .
Biju . . . .
‘SmEmM™M power .
Silak R. . . .
‘Silent Valley . B
Silera R. . . .
‘SIEwANT GEAT SOHEME
Bilgi N. . . .
Bithat . . . .
Silli . . .
Silona N. . .
‘SILT CLEARANCE , .
Sima . . . .
‘Sivra . . - .
» plant . .
‘Sinan R. . . .
‘Sin’ bo Sin Ma , .
Sinbu . . . .
Sind . . . N
‘Smor RIVER PROJEOD *,
Sindgi . . . .
Sindipara - . .
‘Singamputti . .
‘Singbhum . . .
‘Binlun . . .
‘Sinmakadin R. . .
Sipala . . . .
‘Sirasgaon . . .
Sirghat . . .
‘Sirhind canal . .
Sirohi Stat . .
Sirsi . . . .
Siruvani R.. . L]
BIBUMALAY BHILLS .
Sitadongri . . .
Sital Jharmna R. ., .
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. 85, 150, 166 Sitapur e e .

. . 153 Srrarewa N. . . . .
. . 79 Srres; ’
. 129, 167 Description of possible . .
e . 119 developed . . . .
. . 83 Form of report on . . .
. . 153 how identified on map . .
. . 1 investigated ; Lists ; . .
. . 126 Reconnaissance and sarvey of .
. . 44 under construction : Lists .
. . 153 worth examination 3 . .
. . 127 not yet examined ; . .
. . - 129 useless ; Lists of . . .
. R 96 Srrrawe R. . . . . .
o o 143 Sivasamudram . . . .
. R 10 Slope of channels N . .
. . 163 Snowiall . . . . .
. . 168 Soan R. : see Sohan.

. . 149 Sobansiri R. . . . .
. . 135 Sobla lake . . . . T
. . 154 Sohagpur . . . . .
128, 151, 162, 166  SomaN R. . . . .
. . 97 Somera falls, . . . .
. . 62 Someswar . <. . . .
. 157, 161 Someswart R. . . . .
. . 95, 143 Son R. . [ . .
« 62, 66, 146 Sona Chara . . . . .
. . 97 Sonabira . . . .
. . 160 Songr R. . . . . .
. . 56 SoN Bmapra N. . . . .
e« .. 185 SoNpaR. . . . . .,
89, 151, 153 Sone R. . B . . e
128, 127, 151, 152 Sonepat . . . . .
. . 123  Songyi . . . . .
. . 67 Southern Shan States . . .
. 55, 61, 100 Sortav R. . . . . .
. . 147 SPOUTING VELOOCITY . . .
. R 156 Square mile foot . . . .
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»s Schemes
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Thayetmyo Distriot

Thazi-Kalow road
Thedaw .
Thega Khal
Thelaw Klo
Theog . .
Therriaghat .,

THERMAL UNITS AND
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