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FOREWORD 

J)u!:t, of high !i> India \,u,s < oiled <d by ihc Central Board 
o! Ink.;uf'oii m !!h!G-<‘ih ■<! 1 }:ti ’iis{cHlv Liiioniational Commis¬ 
sion <>ii I arue Cams. Tiiis coll.a Don i.rcwd ;i.-*tPal when after 
Wot'M \t: r 11 ;;|! ndmue-I,rations in imiin undertook large scale 
investigation,-. of muih-purpose projects and many enquiries were 
reccivisi asking for information relating lo «-nisi.injr dams in India. 
Those oiiijun’ics weie complied wilt. so lar ‘>s possible, on the basis 
of the. mforniatioii already collected At its annual inieting held 
in November, HMC, the, Central Board of Irrigation decided that 
the entire data of high dams (more than r><) feet high) built so far in 
India should be published for gene ml use. 

Acconiitv'ly ,i comprehensive ctacdord form vis devised and 
tiie information -ilrcidy collected ie v s tub'd,tted. These 
forms, dulv filled In r >specf d ee.cli d mi, were sent to the administ¬ 
rations concerned for eh *cl, and completion The Board is grateful 
to the. Chief Jfngiirers concerned who very kindly cooperated and 
made it. possible to present thr. ai.Lh'MitiooompiMini. 

The publication is in two volumes, the data of dams have been 
grouped basm-wise. Volume 1 relates lo dam* in the Cauvcry, 
Kistna and adjacent minor basins. Tliese basins include dams in 
Truvanooro and Cochin Unu ns, Mysore, parts of Madras, Hyderabad 
and Bombay States. Volume il relates to Basins in the rest of 
Imkit, Information is furnished on all the salient features of a 
dam and has b on grouped under appropriate heads for facility o± 
reference. A copy of the standard form referred to above will be 
found in chapter 11. For facility of reference, the data of each 
dam lias been indexed in accordance with the standard form. 

Tt wi'l be observed that information relating to some features 
of certain dams has not been filled in. This is because it is not avail¬ 
able. The undersigned will be grateful it this information is supplied 
to him as soon as it becomes available. It will be printed along with 
data of high dams that may henceforth be built in India. The 
binding 1ms been so arranged its to make if easy to insert additional 
data. 

The undersigned admowlodges with tlmnks the great help 
render <1 bv Captain I*. R. Aliuj-t, Deputy Secretary and Bhri 1. K. 
Muhnjan, Todmhvl Assistant, Centra! Board of Irrigation in the 
preparation of thrt compilation. 

N. D. GUJLIfATl 
Bimla, Kennjsiiy Housk ; Secretary,. 

February 10, 1940. Central Board of Irrigation, 
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FOREWORD 

Data ofhigh dune. in India was collected by the Central Board 
of Irrigation in 1933-39 at the instance of tlie International Commis¬ 
sion on Large Dams This collection proved useful when after 
World War II, all administrations in India undertook large scale 
investigations of multi-purpose projects and many enquiries were 
received asking for information relating J, o existing dams in India. 
These enquiries were complied with, so far as possible, ou the basis 
of the information already collected. At its annual mseting held 
in November, 1945, the Central Board of Irrigation decided that 
the entire data of high dams (more than 50 feet high) built so far in 
India, should be published for general use. 

Accordingly a comprehensive standard form was devised and 
the information already collected in 1936-39 was tabulated. These 
forms, duly filled in respect ot each dam, were sent to the administ¬ 
rations concerned for check and completion. The Board is grateful 
to the Chief Engineers concerned who very kindly cooperated and 
made it possible to present thi, authenticcompih'iicn. 

The publication is in two volumes, the data of dams have been 
grouped basin-wise. Volume I relates to dams in the Cauvery, 
Kistna and adjacent minor basins. These basins include dams in 
Travancore and Cochin Unions, Mysore, parts of Madras, Hyderabad 
and Bombay States. Volume II relates to Basins in the rest of 
India. Information is furnished on all the salient features of a 
dam and has b.en grouped under appropriate heads for facility of 
reference. A copy of the standard form referred to above will be 
found in chapter II. For facility of reference, the data of each 
dam has been indexed in accordance with the standard form. 

It will be observed that information relating to some features 
of certain dams has not been filled in. This is because it is not avail¬ 
able. The undersigned will be grateful it this information is supplied 
to him as soon as it becomes available. It will be printed along with 
data of high dams that may henceforth be built in India. The 
binding lias been so arranged as to make it easy to insert additional 
data. 

The undersigned acknowledges with thanks the great help 
rendered by Captain P. It. Ahuja, Deputy Secretary and Shri I. K. 
Mshajan, Technical Assistant, Central Board of Irrigation in the 
preparation of this compilation. 

N. D. GULHATI 

Simla, Kennedy House ; Secretary,. 
February 10, 1949. Central Board of Irrigation. 





CHAPTER I 

INTRODUCTION 

GENERAL 

Irrigation lias been practised in India from prehistoric times. Irrigation 
from storage works likewise is an ancient practice. There are several very 
old tanks in India, may be a thousand years old or more, which are still function¬ 
ing fairly efficiently. It is interesting to note that in Mysore State alone, the 
number of storage works, big and small, exceeds 25,000, and that in the State 
of Madras 35,000. Similarly there are a large number of storage works in 
Bombay, Madhya Pradesh and Hyderabad States. Most of the small works 
were built in very early days and it is mainly during the past hundred years 
that big State-managed storage projects have been constructed and facilities 
of irrigation extended to vast areas. 

Of the total of over 50 million acres under irrigation m India, storage works 
account for over eight millions. Three-fourth of the area protected by storage 
works is confined to Southern India. On the other hand, except for deltaic 
canals in Madras, gigantic river diversion works exist mainly in Northern 
India. Why this great diversity in the nature of irrigation works built so far ? 
The efforts of those responsible for the early development of irrigation works 
in India were directed naturally to those resources which were easy to exploit. 
In Northern India, most of the rivers are snow-fed and perennial and river 
diversion works are, therefore, easy and economical to construct whereas in 
Southern India, the rivers though swollen during monsoon, have little flow 
during dry weather. Irrigation in the South is, therefore, possible only by 
the construction of storage works to ensure assured and regular supplies. In 
Northern India also with the almost full utilisation of available perennu1 
supplies, several multi-purpose storage projects are now contemplated ana 
some of them are actually under construction. 

In this Publication an attempt has been made to compile important en¬ 
gineering data of all high dams built so far in India. It is the intention that 
similar data of works to be constructed in future will be added to these Volumes 
as and when it becomes available. 

For a proper appreciation and understanding of the information furnished 
herein, it appears necessary to devote some space to a description of the physical 
features of the country which determine mainly her rainfall and climate, soil 
and crops etc. A brief account of the geology of the country is also neces¬ 
sary. 

PHYSIOGRAPHY OP INDIA 

Physiographically India may be divided into four parts. These are the 
Peninsula proper, the Indo-Gangetic Alluvial Plains, and the Himalayan and 
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associated mounter - called the Extra Peninsula and the Thar Desert, (see 
Figure 1). 

Figure 1 • Showing physical division of Mia 

ramttSUJLiA 

dation and weathering1 ove^lon^age^^hTT8piefat features to denu- 
resisted weathering stand-out to<W 6 I0,Gk mams wilicil have 
valleys and plains!® tlxe softer fonainS the 
not been affected appreciably bv M J*b b°ok °! *¥ oarth’s crut*t which has 
though it has SIDCe Prc-Ci’^ times, 
mainly of ancient crystalline and metamonfr ^ ”]ove)f f^s. It is composed, 

covered by later sediments and lava flow ”?} “r0me p,aces 
marine rocks were deoositerl Anivr •" ! Jnce Pre“Cambrian times* 
and Tertiary times. Bat floviatife and i™ ^1,nSgs ^ ^ Upper Mesozoic 
fte fltmdwL era ]a™*™ „„ foBMd ip 
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Peninsular Mountains 

The Peninsular mountains include ike Western and liaiLern Ohata, 

Vindhyas, Satpuras, Arovallis and Assavn ranges. 

The Vfeslern dials—These form a sei>:s of raflg&i ruacun^ paiallei to the 

western coast of the Peninsula, the coastal strip to tbtir Yvesfc being compara- . 

tively narrow and in general less than 30 miles vr> 'e. In' their southern part, 

from Cape Comorm to Dkarwar, they are composed of ansient ciystalline and 

metamorphic rocks, while the lavas of tV Deccan form their northern part. 

In different portions these are called the Anaimalais, Cardamom xiills, 

Nilgiris and Sahyadns, 

The Eastern Qhals—These are a series of rather disconnected ranges 

stretching from Orissa to the Nilgiris. They comprise tie Eastern Ghats of 
Orissa and the Northern Circars, the Nallamalais, Xavadi Hdls, Shevaroys 

and other hills. Tkev are made up of a variety of rocks, gneisses, k mndahtes, 

charnockiles and of igneous and sedimentary origin. 

The f'atjttieu a"tl Vuidhua Mountains—These are ihfe ranges stotchmg 

more or less west to cast from the Gulf of Cambay to Bihar. Those to o 

south of the Narbada are the Satpuras, which extend through 
part of Madhya Pi‘adesh into Bihar The mountains to the north o e 

Narbada are the Vindhyas, and a certain group of sedimentary rocks wmc go 

largely into their constitution has been named after them* 

The Amvalli Mountains-^These are the maj or moimtam ranges of Eajpu- 

tana trending in a N. E.-S. W. direction from near Dell! m ttie north to 

Guierat in the south. They tend to spread out in the south, one part Jeaaing 

towards the Western Ghats and the other towards the Satpuras of theMa y 
Pradesh. The Aravalhs are made up of crystalline and metamorphic roc 

and, to some extent, of ancient sedimentaries. 

The Assam Ranges—Ths Garo, Khasi, Jaiatia and Miiir Hills toge-hw 

make up the mountains of the Peninsular part of Assam. They are compos 

mostly of ancient gneisses and schists, tapermg into a wedge-like mass owa 

the north-eastern corner. 

THE EXTRA-PEN INSULA 

The Extra-Peninsula is a region of folded mountains of comparatively 

late age, that is. formed during the Tertiary era. It been distmhed by 
earth movements of groat magnitude, as the rocks aiv swn 
faulted, overthrust. and even earned ov„r consider*!* distances asi thrust 

sheets or nappes. The topography is very rugged and the n vers y 

and torrential, actively eroding tlmir courses. 

The rocks comprise sediments of all ages representing "the 

geological column. Accompanying the earth movements there w 

igneous intrusions—mainly granitic—on a large scale, these being P- 

cularly in the Central Himalayan belt. 
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The Extra-Peninsular ranges include the Himalayas and tiieir continua* 
tion westward into Baluchistan on the one hand and eastward into Burma on 
the other. Individual units will be found to be approximately parts of circular 
arcs, with varying radii. All have their convex side turned towards India. 
The arc-like ranges are arranged one behind the other, the curvature increasing 

with proximity to India. 

The Himalaya Mountains—The Himalayas are a senes of mountain 
ranges lying more or less parallel to each other. The different units hero are 
the Hindukush and Karakoram, Kailas Range, Ladakh Range, Zanskar Range, 
the main Himalayan Range and the mountains of the Sub-Hnnalayan region. 
The Himalayas proper comprise four parallel longitudinal zones called res-* 
pectively (from-south to north) the Siwahk Zone of foot-lulls, bordering the 
Indo-Gangetic plains, the Lesser Himalayas or Sub-Himalayan Zone, the 
Great Himalayas or Central Himalayas containing the high snow-clad peaks, 
and lastly the Trans-Himalayan Zone. The Siwahk zone consists mainly of 
sediments of Tertiary age. The Lesser Himalayas are made up of more ancient 
sediments, which have been very highly disturbed and which often show over¬ 
thrusts and nappes of great magnitude. The Great Himalayas comprise 
the same types of sediments, these being profusely intruded by granitic rocks* 
The Trans-Himalayan region contains fossiliferous marine sediments of 
various ages laid down in the Tibetan sedimentary zone. 

THE INDO-GANGETIC PLAINS 

These he between the Extra-Peninsular region and the Peninsular India 
and represent a sag or depression in the crust of the earth filled up with allu vium 
brought down by the rivers from behind. This is tlio most interesting and 
important region. The alluvial land of these plains constitutes one of the 
most extensive and fertile tracts in the world. The alluvial soils of these 
plains is being cultivated from times immemorial and yet it shows little sign 
of exhaustion. The rivers flowing through the tract are snow-fed, very active 
during rainy season and carry enormous detritus load. 

THE THAR DESERT 

The Thar Desert occupies a very large part of Rajputaua. There arc 
no high hills in this region to intercept the South-West Monsoons which pass 
over it. Structurally this region exhibits characteristics intenimdial e bet¬ 
ween the Peninsula and the Extra Peninsular Regions. The rocks show only 
a little disturbance but marine fossiliferous rocks belonging to the Mesozoic 
and Tertiary ages are also present. Figure 2 shows the go logical feat,tyres 
oflnoba. 

CLIMATE 

India lies partly in the tropical and partly in the sub-tropical regions ; the 
Tropic of Cancer passes through the Rann of Cutch and the middle of West 
Bengal *.«. ahnost through the middle of the country. The sub-tropical zone, 
comprising Rajputaua, East Punjab and some Eastern parts of Uttar 



CLIMATE 

Ptadesh including Delhi Province, enjoys extreme climate, while the tropical 
zone is appreciably more equable. 

In most parts of the country there are three seasons : 
(i) Winter : November to March. 
(ii) Summer : April to June. 
(Hi) Rainy Season : July to October. 

The duration of each season, however, varies appreciably in different 
parts of the country. 

Figure 3 shows climatic distribution in India 

Figure 3 : Climatic distribution in India 

TEMPERATURE 
_ The temperature of the air at any place depends upon many factors, of 

which the most important in India are the altitude of the sun, latitude, eleva¬ 
tion, distance from the sea and the character of the prevailing winds. Th 
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All the rivers flowing in the easterly direction into the Bay of Bengal have 
built important deltas at their mouths and there is also a wide belt of the river 
borne detritus on the east coast. All the rivers in the Peninsula run almost 
dry in the hot season. 

The chief rivers of the Peninsula are the Mahanadi, the Godavari, the 
Kistna, and the Cauvery; and the west-ward flowing, the Narbada and the 
Tapti; also the Chambal, the Betwa and the Sone draining the northern edge 
of the Peninsula. On some of these rivers storage and other works have been 
built but the supply so far used is only an insignificant proportion of the sup¬ 
plies running to waste in the sea. The table I on page 9 gives the mean 
annual yield of the basins, discharges, supplies utilised etc. of some of the 
important rivers of the Peninsula. 

There are several important natural falls on some of these rivers in the 
Peninsula such as Sivasamudiam falls of the Oauvery in Mysore, Gerasoppa Falls 
of the river Sheravati, Gokak Falls of the river Gokak in Bombay, Dhurandhar 
Falls of the Narbada at Jubbulpore, Yeuna Falls of the Mahableshwer Hills, 
Pykara Falls in the Nilgiri Hills. They offer opportunities for developing 
hydro-electric power. There are also a number of gorges on these rivers v inch 
offer facilities for building dams to store water supplies. 

The Himalayas proper between the North Western Frontin'" Province 
(Pakistan) and North-East corner of Assam, give rise to 22 important rivers 
which make up the Indus, Ganga and Brahmaputra systems. The main 
water-shed between Tibet and India is in reality the Tran,s-Jlima laynn 
range and not the Great Himalayan range containing the. high peaks. Many 
of the rivers flow, in the mountains, through deep and steep side gorges The 
rivers are torrential in the mountains but have low gradients on reach im, the 
plains. 

The Indus river system comprises the Indus, .llmlum, Ohcnub, Itavi, Boas 
andSutlej. The Ganga system comprises the Ganga. Yamuna, Hards, liamganga, 
Kosi etc., and their several tributaries. The Brahmaputra system in¬ 
cludes the Brahmaputra, Tista, the rivers of Bhutan, the tfuktnseri, Dibang 
and Lubit. 

As in the South, a very small proportion of the available supplies of the 
rivers in the North have been utilised. On the other hand the flood havoc 
caused by these rivers take every year a heavy toll of life, property and crops. 
The table on page 11 gives some of the important statistics relating <y the impor¬ 
tant rivers of the north. 1 

It has been estimated that the total water flowing int-o Indian rivers is on 
the average 2-25 million cusecs and at present only 7 percent is utilised, the 
rest runs to waste to the sea. These rivers also afford a number of sites for 
hydro-electric generation and it is estimated that the potential water power 
resources of India axe about 40 million kW out of which only 0-5 million kW 
have been developed so far. 
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A view of the Qemsoppa Falls {Mysore) 
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EARTHQUAKES 
Seismic acceleration affect the stability of a dam by producing horizontal 

1 owes in it i lie to mertia of the dam and the inertia of the water upal rea ni. Iml la 
can be divided into three regions so far as the occurrence of earthquakes 
is concerned (see Figure 6). 

r C. . z::h~ •'rfc.'Y 
l ' X' "* v—»*•' * 6c /a ** : r-ry' / '<■ -f- “* * - —^ 

C11 
t T‘4 

References - 

Liab'ljty to (bridge slight or f,<l 

Unto ro woiLriee damage 

Liable to ccvc;c danMgs \ 

A**e* of moderate co severe du’nifr* 
i,s pas: with an i. st.otry —.— 
ri troxs,. hr»tcr vh:r ,'ZO K f| 
ptv&econJ per second 

FVmtan boundary 

TuTj 

GwaliorSKansMir^^ <-/ si c^-JJocMpjr 0 ‘ 
YfR^e.,4i ca 

' *•:£ a 

Of Ahmedaoad 

-/'A:'';,,.,, . , 1 

^^felcuctaxSf » 
Pr 7rA.. Ct\ A \ 

Jubbulpore 0 

Nagpuf 

0 
f\ 

Bombay 

0 Poona 

South India and Ceylon 
Slight or no I,ability 

figure 6 : Index map of India showing liability (o damage by airthpmh's. 

J'S" Regio'n.—Ttis region forms part of a wry unstable fond- 

T+^71 haVei°fc }’Ci alt;linf:'1 tllf lV fim! <‘<lll’'^'r‘uln and they 
stili risang. . It Las been the scojic of sojnc exhvnu'lv violent cartImimlcM 

such as Kangra m 1901 and Kashmir in 1885 which haw rorlmd Norf hem fndia. 

2. Mo-Gmvjelie Plains.—Them plains represent the, (rotivii or the fox®. 

ft Himalayas. These ivpreMmt the second 
ZSJ W™°d -y, ef <i^aks1in a k!SS" than the Himalaya. 

a° “c Iiitar 

^state(1 wlier, represents a stable land- 
s pracfacally immune from the occurrence of disastrous earthquakes. 
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CHAPTER II 

STANDARD FORM 

A standard form lias been devised for presenting the data of the dams. It 
includes essential features of all kinds of dams whether masonry, earthen or 
composite, single purpose or multi-purpose. In individual dams, it is possible 
that some items of the standard form may not be relevant e.<.. in an earthen 
dam items peculiar to masonry structures are not required and vie? versa. 
Such items have been omitted where not required but a uniform numbering has 
been maintained for facility of reference. A complete blank standard form is 
given below for ready reference of the user of this publication. 

Wherever any information i3 not available, the space has been left blank. 
Data of a negative character have been clearly indicated as such. 

STANDARD FORMS 

DAM. 

I. GENERAL 

(1) Height above the lowest river bed 
(2) Location 
(3) Authority or owner 
(4) Purpose-Main and subsidiary 
(5) Year of commencement 
(6) Year of completion 
(7) Capital cost— 

(а) Estimated 
(б) Actual 

(8) Culturable area commanded by the 
project 

(9) Area irrigated 
(10) Installed hydro-electric capacity- 

(a) Firm 
(b) Secondary 

(11) Means of access 

n. GEOPHYSICAL 

(1) Area of catchment 
(2) Nature of catchment 
(3) Mean annual precipitation— 

(a) Rainfall 
(b) Snow 

(4) Total Average annual yie'd of (he catchment 

(5) Climate 
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(6) Temperature conditions and varia¬ 
tions 

(7) Rate of Flow— 

(а) Maximum 
(б) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features— 

(a) of foundations 
(b) of catchment area 

(11) Earthquake (aone and intensities) 

HI. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data— 
(а) M.W.I. 
(б) FJEt.L. 
(c) Area at M.W.L. 
(d) Area at F.R.L. 
(e) Maximum length 
(f) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir— 
(a) Gross 
(b) Live 
(c) Flood storage 
(d) Carry-over 

(3) Maximum height above the lowest 
point of foundations 

(4) Height above the lowest river bed at 
dam 

(5) Height of the top of the dam above 
the crest of the spillway or weir 

(6) Maximum width at level of founda¬ 
tion 

(7) Width at top 
(8) Batter of face slopes— 

(а) Upstream “ 
(б) Down tream 
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■ 9) Length at top of the dan;— 

(a) Non-overflow— 

(?) Main 

(ii) Subsidiary 

(b) Spillway 

(10) Cubic volume of the body of the 

dam 

B. OTHERS 

(11) Material of which the dam is coa- 

structed 

(12) Specific gravity— 

(a) Masonry 

(ib) Concrete 

(c) Rockfill 

.(d) Eartbfill 

(13) Nature of protection and water¬ 

proofing of the upstream and down¬ 

stream faces 

(14) Provision for dealing with seepage 

and drainage water 

(15) ' Means of securing water tightness 

of the foundation of the dam 

(16) Contraction joints 

(17) Principal stresses in the masonry 
with a note of methods of calcula¬ 

tions employed 

(18) Maximum pressure on foundations 

(19) Uplift pressure, calculated or 

measured 

(20) Measures adopted for preventing 

or counteracting uplift pressures 

(21) Hydraulic gradient for which the 

embankment is designed 

(22) ]Particular of the berm (if any), 

width and position 

(23) Position and form of the core wall 

(or other means of securing water 

tightness) 

(24) Batter (if any) of the core wall 
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(25) Maximum depth "below ground 
surface of core-wall or other means 
of securing water tightness 

(26) Method of keying core-wall or 
other wall in the under-lying ground 

(27) Nature of material forming the 
core or other wall 

IV. PREPARATION FOR SUBMERGENCl^OF AREA ABOVE TAB DAM 

(1) Land submerged— 

(а) Crown waste 

(б) Proprietory 

(2) Dislocation— 

(a) Villages 

(b) Families 

(c) Population 

(d) Roads— 

(i) Highways 

(ii) District Roads 

(iii) Village Roads 

(e) Railway Lines 

(/) Temples, Mosques, do. 

(g) Graves, etc. 

(h) Trees, Gardens, Pastures, 
Houses, Wells, etc. 

(i) Bridges 

(3) Compensation paid under each 
category of item (2) 

(4) Method of compensating for land of 
dispossessed landholders 

V. AUXILIARY WORKS 

(1) Surplusing works 

(2) Outlet works 

(3) Scouring works 

(5) Inspection facilities 

(6) Fish-pass 

(7) Means for dissipating energy below 
the spillway 
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VI. POWER HOUSE 

(1) Hydraulic head 

(2) Name and address of Licensee 
with managing agents (if any) 

(3) Generating units — 

(«) Typo 
(!>) Number 
(c) Capacity— 

(i) Firm 
(n) Secondary 

(4) Voltage 

(5) Number of phases and frequency, 
A.C. or D.C. 

(6) Forebay 

(7) A brief description of tunnel'and 
penstocks 

(8) Means provided for excluding silt 
and trash 

(9) Tail race 

(10) Maximum length of transmission 
line 

(11) Principal towns served 

(12) Main and subsidiary purpose of 
the utilisation of electricity 

(13) Any other matter of interest 

VII. NAVIGATION WORKS 

(a) Length of river where navigation has been made possible by the cons¬ 
truction of the dam 

(b) Type of cargo transported 
(c) Number of passengers trans¬ 

ported annually 
(d) Annual income from source at 

item (b) and (c) 
(e) Navigation Lock: 

(i) Location 
(») Lock chamber, clear size 
(in) lift (i) Maximum 

(ii) Minimum 
(ft) Estimated lockage time 
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VIIL SUPPLEMENTARY INFORMATICS 

i1) Constructional features 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work. 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the dam— 
(a) Regulation 
(b) Silting of the reservoir— 

(a) Total silt deposited 
(ii) Rate of silting 
(Hi) Density of the silt deposited 
(iv) Rate of advancement of 

delta 
, (c) Actual yield as against esti¬ 

mated 
(d) Various measurements and 

observations— 
(i) Evaporation losses 
(if) Sweating below the dam 
(in) Temperature measurements 
(iv) Seepage and regeneration 
(v) Settlement 

(e) Fish culture 
{/) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the cons¬ 
truction and utilisation of the dam 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 

(2) Personnel 

(3) Bibliography 
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abbreviations 

be“ 

F.R.L. 
* * * * IMI Reservoir Level. 

M.W.L. .. 
• • Maximum Water Level. 

kw .. Kilowatt. 

A.O. 
• • Alternating Current. 

D.C. * * ■ * Direct Current. 

DAMS Iff THIS VOLUME 

. ?'JT’ fch? inf01'matl?n regarding which is published in this volume 
dams °f Bo-WS^, 8 of Mysore State, 12 of Madras state one of 

Umoa of Travancore and Corhm State and 7 of Hyderabad State, The informa- 
t,-on been ?ubI,slied basm-wise and not as per territorial boundaries Table i 
gives the mam features of the dams. Figure 7 shows their location 
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TABLE I 

Important Statistics of High Dams m Volume I 

Cauvery Basin 

1 Moti-TalavBam Earthen 

2 Glen Morgan Bam Masonry 

3 Forebay Upper Earthen 
Bund Dam. 

4 Forebay Lower Earthen 
Bund Dam. 

6 Knshnarajasagar Masonry 
Dam. 

Irrigation and 
water supply. 

To provide subsi- 1930 
diary storage foi 
Pykara Hydro- 
electnc develop¬ 
ment 

Forebay storage for 1932 
| Pykara Hydro- 
i electric develop¬ 

ment 
Bo 1932 

Powei, Irrigation 1932 
and water sup 

11 C5 17,742 SO 

4,01,000 1 OOf 597 48*5 

k I 

1„61,8004 £0*33 \ 1,304 40 

7 1 

[5,92,000; 0*33 1,3041 j 63 

2,6o,oo,ooo; 1,010,000 134 

6 Chamarajasagar Masonry . Water Supply 1933 
Dam 1 c 3 

7 MetturDam Masonry Irrigation and Power 1934 

8 Mukurti Dam . Masonry To’’'provide subsi- 1938 
diaTy storage for 
Pykara Hydroelec* 

8 j Markonahally Dam Composite lSgatol0Pmeilfc , mi 

530 54,037 i 215 
(Gross) [ 

16,300 21,46,165 j 176 

0 75 41,822 | 05 

1,584 49,109 t 65 

10 ByramangalaDam Earthen., IrxrigatKm 

11 Kan va Dam ..Do Do 

Kistan Basin 

12 Bajaram Bam ..Bo ])0 

13 Madag Bam Bo Bo 

14 Ekruk Bam 

15 Mayni Bam 

16 Pmgli Bam 

11,00,000 147 17 148 65 
(Gross) 

38,98,800 183 | 22,402 66 

712 63 

Bo 1867 1,67,898* 540 1,228 
(Gross) 

Legation, Industry 
and Abater supp’y. 

1871 23,88,279 159 66,946 
IrrgUion 1873 6,98,120 54 1,884 

Bo 1878 2,80,668 20 
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'JO Sir Piia iraaTalao 
1 Bam 
! 

07 | Ilmiaya ..agai Bam 

33 Palair Bam 

39 Lloyd Bam 

40 Mulshi Barn 

i 
i 

41 1 Wyra Bam 

42 | Visapur Bam 

43 Anjanapur Bam 

44 j Rooty Bam 

Composite 

-Do- 

Eaitben 

Masoniy 

Masonry 

Masonry . 

Earthen 

Earthen . 

Earthen . 

I 

i 

45 

46 

47 

48 

Pendhpakala Bam 

Nandargi Dim . 

Dmdi Bam 

Radhanagan Bam 

Earthen 

Earthen 

Earthon . 

Masonry . 

Initiation and uo- 
inestic \*atei sup 

ply 

Irrigation and wale v 
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Motoe Bases 

PenyaiDam Masonry.. Imgation 1897 33,92,000 232 225,321 158 

SO Kodayar Dam . Masonry., Irrigation 1906 26,07,419 80 80,349 99 

SI Unkal Dam .. Earthen .. Domestio 1914 1,93,084 18 3,512 54 

S2 Ubpad Dam .. Earthen . 

Water Supply 

Imgation 1921 18,38,000 250 48,003 72 

S3 Tansa Dam .. Masonry,, Domestic Water 1922 1,67,30,000 52 57 129,500 125 

S4 Willmgdon Dam Earthen .. 
supply 

Imgation 1923 23,34,285 50 59,502 51-92 

55 Thippayapalem 
Ttarn 

Masonry Irrigation 1938 4,37,000 102 4,178 40 

S6 
JuoJjJ 

Thambraparw Di¬ Masonry Power 1941 7,07,000 128 013 50 

B7 

version Weir 
Dam. 

Thambraparm Masonry » To provide subsi¬ 1943 43,61,000 57 54 -129,203 174 
Dam 

i 

diary storage re¬ 
servoir to meet 
dry weather de¬ 
mand for power 
drought lor Papa* 
nasam Hydro-elec¬ 
tric scheme, 

Groan 
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in. x. (i> 

111. 1. Moti-Talav Dam 

Earthen 

I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4.) Purpose-Main and subsidiary 

(5) Year cf commencement 

(6) Year of completion 

(7) Capital cost 

(a) Estimated \ 
(b) Actual / 

(8) Culturable area commanded by 
the project. 

(9) Area irrigated 

(11) Means of access 

(1) Area of catchment 

(2) Nature of catchment 

(3) Mean annual precipitation 

(a) Rainfall 

(4) Total average[annual yield’of the} 
catchment. 

80 feet 

Mandya District, Mysore State (sub- 
serial No. 36 of Lakapavaui sub¬ 
series of Central Cauvery basin). 

Government of Mysore 

Irrigation, and for water supply 

It is a 'very old tank, and therefore, its 
dates of completion and commence¬ 
ment are not known. 

Very old tank 

Cost not available 

1,000 acres 

725 acres 

There is a road to the Dam from 
French Rocks Railway Station on 
the Bangalore Mysore Section of the 
Mysore State Railway. 

GEOPHYSICAL 

17*65 square miles 

Hilly 

24 inches 

2,848 cusecs 

n. 
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(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

(7) Rate of flow 

(а) Maximum. 
(б) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the watci 
stored in the reservoir. 

(10) Geological fen teres 

(a) of foundations 
(&) of catchment area 

(1) Reservoir Data— 

<ff) M.W. L. 

(b) F.R.L. 

(e) Area at M.W.L. 

(d) Area at F.R.L. 

(e) Maximum length 

{/) Maximum width 

(g) Length of periphery 

(2) Capacity of the reservoir— 

(a) Gross 

(b) Live 

(c) Mood storage 

(d) Carry-o\cr 

Temperate 

(a) 4.00‘> cusccs (rough) 

(b) 

There is very little flow of detritus 
material. 

Water is very clean and crystal clcai* 

(a) 
(b) catchment area is hilly. 

(a) 
(b) 2,615 *00 

(o) 
(d) 1,225 acres 

(e) 2'5 miles 

(/) 1*25 miles 

(g) 10*0 aides (along water-spread) 

(a) 17,742 acre feet 

IIL TECHNICAL 

A. STATISTICAL 

Cross section of the Moti Talav Dam 
32 



MOTI TALA.V DAM III l.(iii) 

(3) Maximum height above the lowest 
point of foundation1?. 

m Height above the lowest river bed at 80 feet 
dam. 

(5) Height of the to]) if the dam above 1*5 feet (minimum) 
ihe crest of the spillway of weir 

(6) Maximum width at lev**! of founda¬ 
tion. 

(7) Width at Lop 47 feet to fill feet 

(8) Plnpos 

(") Upstream («) \ab ,vr cm,s section 
{!>) Downstream {b) J 

(9) Length at top of the dam 

(a) Non-overflow— 

(i) Mam («) (») 500 feet 

(ii) Subsidiary (**) 
{(>) Spillway fb) io feet 

(10) Cubic volume of the body of the 
dam 

B. OTHERS 

(11) Material of which the dam is con- Earth and boulders 

etructed. 

(12) Specific gravity 

(i) Eartlifill 

(13) Nature of protection and water- Both upstream and downstream of the 
proofing of the upstream and bund are provided with revetments 
downstream faces which are built in steps. 

(14) Provision for dealing w*tl seepage There is a small tank to collect the 
and drainage water seepage water, and lower down there 

is a pick-up woi 

(15) Means of securing water tightness 
of the foundation of the dam 

(21) Hydraulic gradient for which the 1 in 4 
(•mbankme.nl. is designed 

(22) Particulars of the berm (if any) 
width and position 

(23) Position and form of the core wal 
(or other means of securing water 
tightness) 

24) Batter (if any) of the core wall ■ 
33 
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(25) Maximum depth below ground 
surface of core-wall or other means 
of securing water tightness 

25) Method of keying core-wall or 
other wall in the under-lying 
ground 

(27) Nature of material forming the 
core or other wall 

V. AUXILIARY WORKS 

(1) Surplusing works Two waste weirs 
(») Natural weir 50 feet wide 
(ii) Masonry weir 15 feet wide 

(2) Outlet works Masonry sluice 3 feet by_3 feet 

(3) Scouring works 

(4) Inspection facilities 

(5) Fish-pass 

(6) Means for dissipating energy below 
the spillway. 

VHL SUPPLEMENTARY INFORMATION 

1) Constructional features It is an old structure, and it cannot be 
said, what methods were employed 
for carrying out the construction. 
It gives an appearance of a huge 
mass of earth, revetted with boul¬ 
ders. 

(2) Changes introduced in the plans of 
the dam and in the method of carry- 

" ing out the work 
(3) Noteworthy occurrences and acci¬ 

dents 

(4) Operation of the dam 

(a) Regulation (<x) Hand operated screwj shutter 
for sluice vent 

(i>) Silting of the reservoir— 
(i) Total silt deposited 
(m) Rate of silting 
{Hi) Density of the silt deposi¬ 

ted 

{iv) Rate of advancement of delta {iv) No delta 
(c) Actual yield as against estimated 

84 



motitalay dam in. i. w 
(d) Various measurements and 

observations. 

(0 Evaporation losses 
(it) Sweating below the dam 
(m) Temperature measurements 
{iv) Seepage and regeneration 

(e) Pisb culture 

(/) Anti-malaria measures 

(5) Recreation facilities 

(8) Lessons to bo learnt from the con¬ 
struction and utilisation of the dam 

(ii) Very slight—not measuied; 

(iv) Seepage is picked up by 
small animts and utilised 
again. 

(/) There is a dry-belt round the 
villages near irrigated area. 

Swimming and sight seeing 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical This earthen dam is stated to have been 
constructed during the time of the 
Great Sree Vaishnava Saint “Sri 
Ramanujacharya” (who preached 
Vishishtadwaita philosophy) by 
about the end of 10th Century A,Di 

(2) Personnel 

(3) Bibliography 

86-8® 
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ill.2 Glen Morgan Dam 

(Masonry) 
GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owneT 

(4) Purpose—Main and subsidiary 

(8) Year of commencement 

(6) Year cf completion 

(7) Capital cost 

(а) Estimated 

(б) Actual 

(10) Installed hydro-electric capacity 

(a) Firm 

(11) Means of access 

48-5 feet 

Nilgiri District, Madras State (Glen 
Morgan Stream) 

Madras Government 

To provide subsidiary storage for 
Pykara Hydro-Electric Develop¬ 
ment 

1929 

1930 

Rs. 4,01,000 

48,430 KVA of Pykara Hydro-Elec¬ 
tric Development. 

It is accessible by road from the nearest 
railway station Ootacamund, which 
is at a distance of 16 miles from the 
dam site. 

H. GEOPHYSICAL 

(1) Area of catchment One square mile 

(2) Nature of catchment 

(3) Mean annual precipitation 

(a) Rainfall 75*80 inches 

(4) Total average annual yield of the 1,694 acre feet 
catchment 
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(5) Climate 

DATA OT HIGH DAMS IK INDIA 

(S) Temperature conditions and varia¬ 

tions 

(7) Rate of Flow 

(а) Maximum 

(б) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features 

(а) of foundations 

(б) of catchment area 

The climate is wet and cold during 
monsoon and cool during the rest 
of the year. 

Maximum 80° F 
Minimum 48° F 

1,300 cusecs (calculated) 

O’77 cusec 

Very little 

Soft and fairly pure 

The rock belongs to the “Cbamockite 
series” and is a species of granite 
foundations carried to hard rock. 

The catchment is of surface soil four 
feet to five feet depth with moorum 
and boulders. 

m. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data 

(a) M.W.L. 

(b) F.R.L. 

(c) Area at M.W.L. 

(d) Area at F.R.L. 

(e) Maximum length 

(f) Maximum width 

(g) Length of periphery 

(2) Capacity of the reservoir 

(a) Gross 

(b) live 

(c) Flood storage 

Id) Carry-over 

R. L. 6621-00 

O’072 square mile 

O’064 square mile 

697 acre feet 
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Cross Section of the Glen Morgan Dam 

;3) Maximum height above the lowest 50 feet-f 3 feet parapet depth=53 feet 

point of foundations 

-4) Height above the lowest river bed 45 ■ 5 feet-f-3 feet parapet depth=48• 5 

at, dam feet 

(5) , Height of the top of the dam above 4 • 0 feet+3 feet parapet depth=7 • 0 

the crest of the spillway or weir. feet. 

(6) Maximum width at level of foanda- 47*75 feet 

tion 

{7) Width at top 6 feet for non-over flow section 
7 feet for over-flow section. 

(8) Batter, of face slopes 

■ (a) Upstream \ 

(b) Downstream J 

(9) Length at top of the dam 

(a) Non-overflow 

(i) Main 
(l) Spillway 

, (10) Cubic volume of the body of the 

dam 

As per sketch cross 

281*00 feet 

lol feet * 
100 feet 

251,500 cubic feet 
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B. OTHERS 

(11) Matenal ot ■which the dam is cob- fiandoni rubble masoniy ui cement 
structed. mortar for heaitmg and ashlar 

dressed facing in cement mortar 
J : 4 

(12) Specific gravity 

(«) Masonry 2*32 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision foi dealing with see¬ 
page and drainage water 

(15) Means of secuiing water tightness 
of the foundation of the dam 

(16) Contraction joints 

^17) Principal stresses in the masonry 
with a note of methods of calcula¬ 
tions employed 

(18) Maximum pressure on f umdatioo* 

(19) Uplift pressure calculated or meas¬ 
ured 

(20) Measures adopted for preventing 
or counteracting uplift pressures 

Cement pointing 

One longitudinal dram built ol masonry 
9 inches to 12 inches square about 
15 feet from the heel of the dam 
built on rock foundations connect¬ 
ed with cross drams about 50 feet 
opart earned through the to** ol 
the dam. 

213 feet apart 

It is safe agahst over turning, verti¬ 
cal t nnprebnve stresses and sliding 
due to inclined vtre^ses 

Overflow section-—3-82 tons per 
square foot Non-overflow seition 
3 *C5 tors pei square foot 

It is taken J at heel and 0 at toe and 
total=?flx7*X& 

4 

The upstream anrl dn\nst»:eam srde 
excavated trenches beyond dam 
flection were filled with cement con¬ 
crete ar d finished off ut the top. 3 iV 
chcs diameter grout holes were bored 

, to varying depth i at the base of the 
dam and grouted with liquid cement. 
One longitudinal drain bdlt of 
masonry 9 melrs t j o<.e fod square 
about 15 feet from heel :i dam 
built on rock foundation, connected 
with cross drain about 50 feet apart 
carried through the toe of the dam. 
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17. FSSPARATKHr FOB SUBMERGENCE OF ABM ABOVE IBB 
BAM 

fl) /land aubiht ryed 
{a) Crown wash 
(6) Prooi.H'i.ory 

(2) Dislocation* 
(а) Villages 
(б) Families 

(c) Population 

(d) Roads; 
(i) EiRivvyp 
{it) D'stricl Roads 
{in) Villa,!')* Roads 

(e) Railway laics 
(f) Temples, mosques, etc. 
{g) Graves, etc, 

(Is) Trees, gardens, pastures, 
houses, wells, etc. 
(«) Bridges 

(3) Compensation paid under each 
category if item (2) 

(4) Method of compensating for land of 
dispossessed landholders 

V. AUXILIARY WOBKS 
(1) Surplusaiag works One spillway of 100 feet length with 

maximum discharging capacity ( 
1,611 cusecs 

(2) Outlet works There are two outlet pipes one of 24 
inches diameter and the other of 36 
inches diameter which hare since 
been closed. Their discharging 
capacities are as under :— 

24 inches diameter pipe at M.W.L.—• 
97 cubees 

24 inches diameter pipe at F.R.L.— 
93 cusecs 

86 inches diameter pipe at M.WX.-~ 

213 cusecs 

36 inches diameter pipe at OX**** 

209 euseos 

(3) Scouring works Not provided 
(4) Inspection facilities 

(6) Fish pass 
(6) Means for dissipating energy below 

the spillway 
1C80CSBI 41 
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VZQ. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of 
the dam and in the method of carry 
ing out the work NO 

(3) Note worthy occurrence* and acci¬ 
dents Nil 

(4) Operation of the dam 
(«) Regulation 
(b) Silting of the re&ervoii 

(i) Total silt deposited 
(ii) RateofsOtmg 
(Hi) Density of the silt deposited 
(iv) Rate of advancement; of 

delta} 
(c) Actual yield as against nsti- 

mated 
(i) Various measurements and 

observations 

(i) Evaporation losses (»* Annual—-53*5 inches 
(it) Sweating below the dam 
(in) Temperature measurement? 
(tv) Seepage and regeneration 

{«) Fish culture 
(/) Anti-malaria measure* 

l5) Recreation facilities 

(6) Lessons to be learnt from the con- Nothing m particular 
struction and utilisation of the dam 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical The investigation was made in 1921 
by Mr. B. D. Richards, M.l.C.E. 
of Messrs Alfred Dickenson and 
Co., Consulting Engineer, who ac¬ 
quired a concession to utilize the 
Pykara and Avarai rivers for power 
purposes. The concession was pur¬ 
chased by other companies also. 
In 1925 the Madras Government 
adopted the policy of development 
of water power resources of the pre¬ 
sidency by the State and the project 
was sanctioned by the Secretary of 
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State in 1929. The work on the 
main scheme was commenced m 
January 1930. The first generating 
unit was placed in service in Octo¬ 
ber 1932 and the third in January 
1933, thus completing the first 
stage of the scheme. 

1. Chief Engineei 
Major H.G. Howard, M.C., M.I.E.E., 
M. Am. Soc. C.E. 

2. Resident Engineer :— 
Mr. G.B.E. Tmscote, Assoc. Am. 
Soc. C.E., M.I.E. (India), M.I.1.1. 

3. Executive Engineer, 
Lt. Colonel M.G. Platts, OBE., 
M.C., BSc., M.I.C.E. 

4. Assistant Executive Engineer 
Shri S.R. Knshnamurthi. B.E., 
AM. IE. tlnd.) 
(Incharge of dam and headworks) 

Printed Report on Pykara Hydro- 
Electric Development published in 
1928 





ni* 3. (i) 

HI. 3. Forebay Upper Emd Dam 

(Earthen > 

I. GENERAL 

bed 40 fee*, (1) Height abwe the lowest river 
(2) Location 

(3) Authority or owner 
(4) Purpose-Main and subsidiary 

(5) Year of commencement 

(8) Year of completion 

(7) Capita] cost 
(а) Estimated 
(б) Actual 

(10) Installed hydro-electric capacity— 
(a) Firm 

(11) Means of access 

(1) Area of catchment 

(2) Nature of catchment 

(3) Mean anaual precipitation 
(a) Rainfall 

(4) Total average annual yield of the 
catchment 

(5) Climate 

(6) Temperature conditions and varia¬ 
tion 

Nigiri district, Madras State (Small 
tributary stream to Pykara). 

Madras Government 
Forebay storage for Hydro-electric 

Development 
1930 

1932 

Rs. 70.000 
Rs. 1,61,800 ' 

48,430 KVA 

The dam is situated 10 miles North- 
West of Ootacamund and is 6 miles 
by road from the mile stone 10th of 
Ootacamund Gudalor Road. 

0*33 square mile 

72*06 inches 

The yield of the catchment is itself 
negligible 

The climate is wet and cold during 
monsoon and cool during the rest of 
the year 

Maximum temperature—88°F 
Minimum temperature—40°F 

45 
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(7) Kate of Fiot? 

(a) Maximum 62! mnee, (calculated) 
(i1) Minimum 

(8) Datxitiis charge of the stream No appresiable quantity of silt 

(9) Character (chemical) of the water Quantitative (in part per 100,000) 
stored in the reservoir Total °olicts . .. 3*4 

Temporary Lai Iness 
Permanent hardness .. 0*5 
Total hardness .. 0-5 
Chlorine .. .. 0*4 
Ammoniacal Nitrogen .. Trace 
Albuminoid .. .. 0*004 
Oxygen observed .. 0*150 
Nitric Nitrogen 

Qualitative— 
Nitrates 
Sulphates 
Phosphates 
Iron poisonous 

(10) Geological features 
(а) foundations Core walls have been carried down to 

hard rock of Charnokite variety. 

(б) of catchment area The catchment is of surface soil four 
to five feet depth with moorum and 
boulders below. 

HI. TECHNICAL 
A. STATISTICAL 

(1) Reservoir Data— 
(а) M.W.L. 

ib) F-R-L* R.L. 0470*00 
(c) Area at M.W.L. 

(d) Area at F.R.L. 0*1 square mile 
(e) Maximum, length 
(/) Maximum width 

(g) Length of periphery 

(2) Capacity of the reservoir 
(«) Gross 

(б) Live 1,354 acre feet 
(c) (Flood storage 
(d) Carry-over 
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Cross Section of Forebay Upper Bund Dam. 

(3) Maximum height above the lowest 57 feet 
point of foundations 

(4) Height above the lowest river bed 40feet 
at dam 

(5) Height of the top ol‘ the dam above 7 feet 
the crest of the spillway or weir 

(6) Maximum width at level of founds- 230 feet 
tion 

(7) Width at top lOfeet 

(8) Batter of face-slopes 
(a) Upstream 3:1 
(h) Downstream 2:1 

(9) Length at top of the dam 
(a) Non-overflow— 

400 feet 

(i) Main 400 feet 

(10) Cubic volume of the body of the 1,410,000 cubic feet 
dam 

E. OTHEBS 

(11) Material of which the dam is con- Hearting of selected clay over con¬ 
structed crete core-wall and casing of ttumum 

and earth. Upstream and down¬ 
stream toes are of rough stone dry 
packed. 

(12) Specific gravity 
(d) Earthfill 
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(WJ-NatRfs of protection sod water Upstream face has fen racked for Ha 
' proofing of the upstream and down- foil width with 12 ;.:v vs dry stoas 

stream faces over 6 inches Ihi/- hv. ^ c.f -r« v,.} 

(14) Provision for dealing with seepage As per cross section 
and drainage water 

(15) Means of securing water tightness By means of conuole cere wail 
of tho foundation of the dam 

' (21) Hydraulic gradient for which the 
embankment is designed 

(22) Particulars of the berm (if anv) 
width and position 

(23) Position and form of the core wall As per cross section 
(or other means of securing watei 
tightness) 

(24) Batter (if any) of the core wall Vertical faces 

(25) Maximum depth below ground sur- 18 feet 
face of core-wall or other means of 
securing water tightness 

(26) Method of keying core-wall cr- By means of concrete core-wal? 
other wall in the underlying ground trenching 

(27) Nature of material forming the Concrete 
core or other wall 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Zand submerged 

(а) Crown waste 
(б) Propiietory 

(2) Dislocation 
(a) Villages 
(b) Families 
(c) Population 
(d) Roads— 

(i) Highways 
{») District Roads 
(m) Village Roads 

(e) Railway Lines 
Cfi Texnplhs, mosque*, eta, 
($) Craves, etc. 
(il) Trees, gardens, pastures, 

houses, wells, etc. 
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(3) Compensation paid under each 
category of item (2) 

*,4} Method of compensating for land of 
dispossessed landholders 

V. AUXILIARY WORKS 

(1) Surplussing works No spillway 

(2) Outlet works Six feet six inches diameter outlet 
pipe 

(3) Scorning works No scouring works 

(4; Inspection facilities 

(5) Fish-pas* 

(6) Means for dissipating energy below 
the spillway 

VL POWER HOUSE 

(1) HyuiMulic head 

(2) Name and address of Licensee with 
managing agents (if any) 

(3) Generating units 
(а) Type 
(б) Number 
(c) Capacity 

(i) Firm 

(4) Voltage 

(5) Number of phases and frequency, 
A.C. or D.C. 

(6) Forebay 1 

(7) A brief description of tunnel and 
penstocks. 

Maximum gross head of 5 numbers 
generating units—3,074 feet 

The Superintending Engineer. Pykara 
Electricity System, Coimbatore 

Hydro 
Felton wheel 
Five 

48,430 KVA 

3 ph. A.C. 50 cy. and one of 1 ph. A.C. 
50 cv. 

From the forebay, through a gate, 
v ater is taken by a tunnel, 240 feet 
in length under the road, and then a 
steel rivetted pipe 78 inches dia¬ 
meter, 1,700 feet long laid in covered 
section to the top of the penstock. 
Here it branches off in. three high 
pressure penstock lines, having 
different diameters. The total 
length of the penstock is 10,000 
feet. The penstock is supportedby 
28 anchors which constitute the 
main support. 
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(8) Means provided for excluding silt The water, so diverted flows through 
trash a trash rack and over a weir into the 

- flume channel. The intake i? 
specially designed to deposit sand 
and other solid matter and may he 
submerged by floods without effect¬ 
ing the water supply to the fore hay. 

(9) Tail i are 

(10) Maximum length of transmission 628 circuit aides (66 k 110 kV' 
line 

(11) Principal towns served Ootaearaund, Coonor, Coimbatore, 
Tiruppur, Erode, Pollaclii. Pal- 
ghat, Calicut, Cnnnanou,Madura. 

(12) Main and subsidiary purpose of Textile* Mills, Rice Mills. Ginning 
the utilisation of electricity Factories. Presses, agricultural load 

and other miscellaneous <n mil | » >v er 
and lighting etc. 

(18) Any other matter of interest It may he interesting to learn that at 
the time of its construction, it was 
considered the highest head plant 
to be operating anywhere in the 
world. 

VIII. SUPPLEMENTARY INFORMATION 

(1) Constructional features The material used for the construction 
of the dam was brought to the site 
by 2 foot gauge side tipping wagons 
on rails, and dumped and spread 
in six inches layers, which were 
consolidated bjT Petrol Rollers. 
In dry weather the consolidated 
surface was hosed and raked before 
anewlayerwasspTead. Each layer 
was rolled three times and this 
gave better and satisfactory con¬ 
solidation. The more water tight 
material was used throughout the 
upstream side and more porous on 
the downstream side. 

(2) Changes introduced in the plana of 
the dam and in the method of carry¬ 
ing out the work 

(S) Noteworthy occurrences and acci¬ 
dents 
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(4) Operation of the dam 

id) Regulation 
lb) Silting of the reservoir 

it) Total silt deposited 
(it) Rate of silting 
(Hi) Density of the silt deposited 

(w) Rate of advancement of delta 
(c) Actual yield as against estimated 

(d) Various measurements and ob¬ 
servations 
(i) Evaporation losses Annual—53'5 inches 
(ii) Sweating below the dam 
(m) Temperature measurements 
(iv) Seepage and regeneration On completion of the work the see¬ 

page was measured as follows :— 
With forebay empty—1/40 cusec 
With 35 feet of water in forebay— 

1/16 cusec. 
These measurements were made in 

dry weather, and seepage through 
the dam for 35 feet of water or 20 
feet below F.R.L. would appear to 
be 1/7 cusec. 

(«) Settlement Settlement after completion was mea* 
sured along the crest of the Lower 
Bund of Forebay during the period 
mid March to mid August 1933 as 
below: — 

Maximum If inches. Minimum i 
inch. Average If inches. 

(e) Fish culture 
(/) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the con¬ 
struction and utilisation of the dam 

VH. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical The investigation was made in 1921 
by Mr. B. D Richards, M.I.C.E. of 
Messrs Alfred Dickenson and Co. 
Consulting Engineer, who acquired 
a concession to utilize the Pykara 
and Avarai rivers for poweT pur¬ 
poses. The concession was pur- 
chasedby other companies also. 



III. 3. (viii) 

(2) Personnel 

DATA Of mss DAMS IN INDIA 

In 1925 the Madras Government 
adopted the policy of develop!/! -ui 
of water p<Mor resOurc ?s of tu<* 
presidency by flu. State ami the 
ofojech was sanctiiD *<1 by tire 
Secretary of State, in 1021/ The 
work in the, main sebo ne was com¬ 
menced in January 10‘50. Tli* first 
generating unit vas placed in 
s-Tvice in Got dev !'J22 ami the 
eiiird in January 10.10. thus com- 
okting tin- fit st of tin* scbotnr* 

1.7Chief Enguvci 
Major H. 0. Howard, iVf.C., 

M.A.J.E.E., M. \m Roc OK. 

2. itesiknt Engine r 

Mr. G.B. E.Tmsot * Ass c Am. Roe, 
C.hh, M.I.E. (Tndia) ; M.I E.E„ 

3. Executive Engineer - 
Lt.-Colomd M. f! Platts, O.B.K.. 

M.C.. B.So . JO (J.H 

i. Assistant Ex cuti\e Engineer 
Shri S. R. Krisliinnninthy, B.E. 
A.M.l.E. (In Ha) Inoliarge of 
dam and In,id works. 

Printed Report of Bykam Hydro¬ 
electric Development j >ul dished in 
1928. 

(3) Bibliography 
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III. 4. Forcbay Lowe? Bund Dam 

(Earthen) 

I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose-Main and subsidiary 

(5) Year of cumnu jiceuiont 

(6) Year of completion 

(7) Capital cost 
(a) Estimate. | 
(b) Actual 

(10) Installed livdro-electrin capacity 
(a) Firm 
(b) Secondary 

(11) Means of access 

153 fe^t 

Nilgiii district, Madras State. (Small 
tributary stream to Pyk&ra river) 

Madras Government 

Fore-Bay Storage for Pykara Hydro • 
Electric Development 

1930 

1932 

Bs. 3,51,000 
Bs. 5,92,000 

48,430 KVA 

The dam is situated 10 miles North- 
West of Ootacamund and is 6 miles 
by road from the mile stone 10/4 of 
Ootacamund Gudalurroad. 

11. GEOPHYSICAL 

(1) Area of catchment 0*33 square mile 
(2) Natuie of catchment 
(3) Mean annual precipitation 

(a) Rainfall. 72'06 inches. 
(4) Total average annual yield of the The yield of the catchment is itself 

catchment negligible 
(5) Climate The climate is tret and cold during 

monsoon and cool during the rest 
of the year. 
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(6) Temperature conditions and varia- Maximum temperature 88®F. 
^on- Minimum temperature 40°F. 

(7) Rate of Flow 
(a) Maximum G21 raisecs (calculated| 
(b) Minimum 

(8) Detritus charge of tlie stream 
(9) Character (Chemical) of the water 

stored in the reservoir 

(10) Geological features 
(а) of foundations 

(б) of catchment area 

No appreciable quantity of solids 
Quantitative (in part per 100,000) 
Total solids .. .. 2-4 
Temporary hardness 
Permanent hardness . o*5 
Total har< Iness 0 • 5 
Chlorine .. 0-4 
Albuminoid . . 0*004 

Ammoniacal Nitrogen .. Trace 
Oxygen absorbed (tidy) <)• 150 
Nitric Nitrogen 

Qualitative 
Nitrates 
Sulphates 
Phosphates 
Iron poisonous metals .. 

Core walls have been carried down to 
hard rock of oharnokitc variety. 

The catchment us of surface soil for 
four feet to five feet depth with 
moorum and boulders below. 

III. TECHNICAL 

A. STATISTICAL. 

(1) Reservoir Data 

(а) M.W.L. 

(б) F.B.L. R.L. 6470-00 
(c) Area at M.W.L. 

(d) Area at F.R.L. 0*1 square mile 
(e) Maximum length 
(/) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir 

(a) Gross 

1,854 acre feet 
(c) Flood stongi 
{A) Carry-ove* 
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(AffWM MAOHAs) 

F R L 6470 00 

I Pitching 6 gravel ^ 
backing 

^ iS u-Top of Dam ft L 6477 00 

3, **k. 

&U6428 55 tv , _L 
, Trenches 3xi - „„Qr 

* ^ 

ft L 64 l I 14 

(puddled) R L6379-97B Saw tooihmg & drST^ ”and P?cked ^th 
in foundation 

cover of jetay & crushed 
sand airound 

/ V«*> wtioH o> Foreha if Lm*> Bum1 THw 

(3) Maximum height a I wv< tlielowesi 07 feet,, 
point of foundations 

{4) Height above fciic Jo west river bed 83 feet 
at rlain 

|5) Height of the top of the dam above 
the crest of the spill-way or weir 7 feet 

16) Maximum widths! lewd of foun- 320 feet 
dation 

(7) Width at top i 5 feet 

(8) Batter of face-s!<>i*e>. 
{a) Upstream 3:1 

(b) Downstream 24: • 

(Uj Length at top of the dam 422 feet 

(a) Non-overflow 

(t) Main * 322 feet 

(b) Spillway One spillway 100 feet in length 

(10) Cubic volume of the body of the (a) Earthfill- -2,850,000 cubic feet 
dam 

!/>) Core wall—concrete 25,230 
cubic feet 

masonry--144,700 cubic feet. 

(c) Rough stone dry packing in feet 
toes—155,000 cubic feet. 

Dry stone pitching—178,000 cubic 
feet 

'lotal 3,353,000 cubic feet 
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3. OTHERS 

(11) Material of which, the daft if? con- Bund constructed with 50% eart 
structed and 50% day over core wJl wit 

a covering of gravel and uwm 

{12) Specific gravity 

(a) Masonry 
(b) Concrete 
(id) Earthfill 

(13) Nature of protection and water- The upstream face has been pltchei 
proofing of the upstream and with dry stone 15 inches thick fo 
downstream faces the full width over G inchs grave 

and downstream face turA d for th< 
entire width* 

(14) Provision for dealing with Dupage Puddle trenches, saw toothing an< 
and drainage water drain (vide cross section). 

(15) Means of securing water tightness By means of coucerete coce-vrtJh 
of the foundation of the dam, 

{21) Hydraulic gradient for which the 
embankment is designed 

(22) Particular of the berm (if any) 
width and position 

(23) Position and form of the core wall As per cross section (Masonry core wai 
(or other means of securing water above the ground level rad concrete 
tightness) core wall below the grnxnd level) 

(24) Batter (if any) of the core wall 1. in 20 for both masonry and concrofc* 
portion 

(25) Maximum depth below ground sur- 38 feet 
face of core-wall or other means of 
securing water tightness 

(26) Method of keying core-wall or other 
wall in the under lying ground Bv means of concrete core-wall 

trenching 

(27) Nature of material forming the Random rubble masonry in l ; 3 
core or other wall cement mortar and cement concrete 

1:3:5 in the bottom portion 

IV- PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged 
(a) Crown waste 
(b) Proprietory 

(2) Dislocation 
(«) Villages 
(6) Pamilies 

M 
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(c) Population 
(d) Roads 

(i) Highways 
(ii) District Roads 
(in) Village Roads 

(e) Railway Lines 
(/) Temples, Mosques, do. 
(g) Graves, etc. 
(h) Trees, gardens, pastures, 

Houses, wells, etc. 
(i) Bridges 

(3) Compensation paid under each 
category of item (2) 

(4) Method of compensating for land 
of dispossessed landholders 

V. AUXILIARY WORKS 

(1) Surplussing works One open spillway, 100 feet in length 
anl having a discharging capacity 
of 877 cus.03, 

(2) Outlet works Six feet six inches diameter pipe at 
the head works of the Py kara Hydro- 
ELctric Scheme 

(3) Scouring works One pipe 18 inches diameter 

(4) Inspection facilities 

(5) Fish-pass 

(6) Means for dissipating energy below 
the spillway 

VI. POWER HOUSE 

(1) Hydraulic head 

(2) Name and address of Licensee 
with managing agents (if any) 

(3) Generating units 
(a) Type 
(b) Number 
(c) Capacity 
(i) Firm 

(4) Voltage 

(5) Number of phases and frequency, 
A.C. or D.C., 

M30CBI 

Maximum gross head of 5 numbers 
generating units— 3,074 Let 

The Superintending Engineer, Pykara 
Electricity System, Coimbatore 

Hydro 
P.)!ton wheel 
5 Nos.’’ 

* \ 

48,430KVA 

3 Ph. A.C,. 50 cj. and one of 1 Ph. A- C., 
50. cy. 
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(6) Forebay From the (Wbuv, through a gate, 
water js taken by a tunnel, 240 
feet in length under the road, and 
then a steel rivetted pipe 78" 

(7) A brief description of tunnel and diameter, 1.700 IV<d long, bud in 
penstocks. covered section to the top of the 

penstock Here jt branches off 
m three high pressure penstock 
lines, having ibffmeot diameters. 
The total length of the penstock is 
10,000 hot. The penstock is 
supported Iry 28 anchors which 
constitute the main support. 

(8) Means provided for excluding The water, so diverted flows through 
silt trash a trash rack and over a weir into 

the flume channel The intake is 
specially designed to deposit sand 
and other solid matter and may be 
submerged by floods without effec¬ 
ting the water supply to the fore- 
bay. 

(9) Tail race 

(10) Maximum length of transmission 628 circuit miles (66 and 110 kV) 
line 

(11) Principal towns served Ootacamund, Ooonoor, Coimbatore, 
Tiruppur, Erode, Pollachi, Pal- 
ghat, Calicut, Cannanour and Ma-» 
dura. 

(12) Main and subsidiary purpose of Textile mills, rice mills, ginning 
the utilisation of eleotncity factories, presses, agricultural load 

and other miscellaneous small 
powei and lighting etc. 

(13) Any other matter of interest It may be interesting to learn lhat 

at the time of its construction, it 
was considered the highest head 
plant to be operating anywhere in 
the world. 

Vm. SUPPLEMENTARY INFORMA ION 

(1) Constructional features The material used for the construc¬ 

tion of dam was brought to the 
site by 2 foot gauge side tipping 
wagons on rails and dumped and 
spread in 6 inches layers which 
were consolidated by petrol rollers. 
In dry weather, the consolidated 

58 



TOSSSAY U)WEB BUND SAM in. 4 (Tu) 

surface was hosed and raked be¬ 
fore a new layer was spread. Each 
layer was robed three times and this 
gave better and satisfactory con¬ 
solidation. The more water tight 
material was used throughout the 
upstream side and more porous on 
the downstream side. 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work. 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the dam 
(a) Regulation 
(b) Silting of the reservoir 

(i) Total silt deposited 
(xi) Bate of silting 
(*M')Tbensity of the silt depo¬ 

sited 
(iv) Rate of advancement of del- 

‘ ta. 
(c) Actual yield as against estima¬ 

ted. 
(d) Various meas rements and ob¬ 

servations 
(i) Evaporation losses Annual 53 *5 inches 
(ii) Sweating below the dam 
(in) Temperature measure¬ 

ments 
(iv) Seepage and regeneration On completion of the work the see¬ 

page was measured as follows 
With forebay empty—1/40 cusec 
With 35 feet of water in forebay— 

1 16 cusec 
These measurements were made in 

• dry weather and the seepage 
through the dam for 35 feet of wa¬ 
ter or 20 feet below E.R.L. would 
appear to be 1/7 cusec. 

(v) Settlement Settlement after completion was mea¬ 
sured along the crest during the 

period mid March to mid August 
1933 as below. 

Maximum 1J- inches. Minimum J 
inch. Average 1^ inches. 

(e) Eish culture. 
(/) Anti-malaria measures 
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(5) Recreation facilities 

(6) Lessons to be leamt from tbe con¬ 
struction and utilisation of the 
dam 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Hiskorual The investigation was made in 1021 
by Mr. B.D. Richards, M.I.C.E. of 
Messrs Alfred Dickenson and Co., 
Consulting Engineer, who acquired 
a concession to utilize the Pykara 
and Avarai rivers for power pur¬ 
poses. The concession was pur 
chased by other companies also. 
In 1925 the Madras Government 
adopted the policy of development 
of water power resources of the pre¬ 
sidency by the State and the pro¬ 
ject was sanctioned by the Secre¬ 
tary of State in 1929. The work in 
the mam scheme was commenced 
in January 1930. The first genera¬ 
ting unit was placed in service in 
October 1932 and the third in 
January 1933, thus completing the 
first stage of the scheme. 

(2) Personnel 1. Chief Engineer:— 
Major H. G. Howard. M. C., 
M. A.I.E.E., M. Am. Soc. C.E. 

2. Resident Engineer:— 
Mr. G.B.E. Trusoole Assoc. Am. 
Soc. C.K., M.I E. (India) M.I.E.E., 

3. Executive Engineer:— 
Lt. Colonel M.G. Platts, O.B.E., 
M.C., B.Sc., M.I.C.E. 

4. Assistant Executive Engineer- 
- S.R. K'ishnainurthi B.E., A.M. 

I.E., (India) (in charge of Dam 
& Headwords). 

(3) Bibliography Printed Report on Pykara H.E.D. 
Published in 1928, 

<o 
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III. s5. Krishnarajasagar Dam 

(Masonry) 

I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose-Main and subsidiary 

(5) Year of commencement 

(6) Year of completion 

(7) Capital cost 

(а) Estimated 
(б) Actual 

(8) Culturable area commanded by the 
project 

(9) Area irrigated 

(10) Installed hydro electric capacity 
(a) Firm 

(11) Means of access 

134 feet (To top of parapet)! 

Mandya district, Mysore State 
(Cauvery River) 

Mysore Government 

For power, irrigation and water sup* 

ply 
1911 

1932 

(а) Rs. 2,50,00,000 
(б) Rs. 2,60,00,000 

300,000 acres 

92,000 acres up to end of 1947 out of 
120,000 acres irrigable 

(«) 61,000 kW 

It is situated at about 12 miles North 
West of Mysore and 8 miles above 
the historic island of Seringapatam. 
Good motorable roads exist from 
both places. 

Kxishnarajasagar^Railway 'Station 
is within a mile from the Dam and 
Belagola Railway Station is about 
2$ miles from the Dam. 
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IL GEOPHYSICAL 

(1) Area of catchment 

(2) Nature of catchment 

(3) Mean annual precipitation 
(a) Rainfall 

(4) Average total annual yield of the 
catchment 

(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

(7) Rate of Plow 

(a) Maximum 

(&) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features 
(а) of foundations 

(б) of catchment area 

4,100 square miles 

The Malnad portion of the catch¬ 
ment is hilly and tli ck’y wooded. 
It gets heavy rainfall mostly in the 
South West monsotm than the Mai- 
dan portion. 

(а) 63-37 inche-' 

5. 54 million acre feel 

Tomperate 

Maximum 99° F 
Minimum 55° F 

(«) 279,089 eusecs on July 26, 
1924 

(б) 20 c usees 

Very little solid material is carried 
down by the rivers 

Contains slight suspended impurities 
of silica and nuca. The water is 
pleasant to the taste" and is being 
used for water supply of the town of 
Mysore, after being treated with 
chlorine after Alteration. During 
floods the water is silt laden for 
short period. 

(as) Gneissio granite with band of 
Horn-Blend Schist 

(6) Catchment around Krishnara- 
jasagar reservoir is mostly gravel 
three to four feet thick, top soil 
over-lying soft rock disintegrated 
granitic below. 

HI. TECHNICAL 

A. STATISTICAL 

(a) R.L. 2468-00 
(b) R.L. 2468-00 

02 

(1) Reservoir Data 
(а) M.W.L 
(б) FJLL. 
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(c) Area at M.W.L. 
(d) Area at F.R.L. 
(e) Maximum length 

(/) Maximum width. 
(g) Length of periphery 

(2) Capacity of the reservoir 
(а) Gross 
(б) Live 
(c) Flood storage 
(d) Carry-over 

(e) 49-9 square miles 
(d) 49*9 square miles 
(e) 25 miles 
(/) 5 miles 
(g) 82 moles 

(а) 1,120,000 acre feet 
(б) 1,010,000 acre feet 
(c) 1,140,000 acre feet 
(d) 3,710,000 acre feet 
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(3) Maximum height above the lowest 146 feet 
point of foundations 

(4) Height above the lowest rivei bed 134 loot 
at dam 

(5) Height of the top of the dam above 20 feet 
the crest of the wee 

(6) Maximum width at level foundation 111 feet 

(7) Width at top 14 "5 foot. 

(8) Batter of face-slopes 

(a) Upstream (a) \ 
(b) Downstream (6) As per cross sectionJ 

(9) Length at top of the dam 8,000 feet 

(а) Non-overflow 

(i) Main (0 8,600 feet 

(б) Spillway 

(10) Cubic volume of the body of the 30,000,000 cubic foot 
dam 

it. QTEEffiS 

(11) Material of which the dam is cons- Granite stone in surkJii mo tar 
tructed. 

(12) Specific gravity 
(a) Masonry 2-33 

(13) Nature of protection and water- Cement pointing on the upstream 
proofing of the upstream and down- and surki mortar pointing on the 

stream faces downstream face 

(14) Provision for dealing with seepage 
and drainage wator 

(15) Means of securing water tightness 
of the foundation of the dam 

(16) Contraction joints 

(17) Principal stresses in the masonry The weight of masonry is taken at 
with a note of methods of ealeu- 145*8 lb. per cubic-foot as a result, 
lations employed of tests conducted. Stability 

calculations were made for one foot 
length of dam standing without 
lateral support 

«4 
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Both. Unwins’ and Bovier’s formulae 
have been used in the caluclations 
of the maximum stress. In cal¬ 
culating the hydraulic pressure on 
the front face of dam, wave action 
in conformity with Hughe’ for¬ 
mula has been allowed. Tempera¬ 
ture stresses were not taken into 
account, as there is little variation 
m temperature, the maximum 
stress near the outer face is 6'll 
tons per square foot. Taking the 
obliquity of pressure into account 
on M. Bouvier’s principle, the 

. maximum stress at a depth of 120 
feet below the crest of the dam on 
the downsteam face is 8*30 tons 
per square foot. 

(18) Maximum pressure on founda- 8-9 tons per square foot 
tions 

(19) Uplift pressure, calculated or mea- No uplift pressure considered, as the 
sured dam is founded on hard rock. 

(20) Measures adopted for preventing 
or counter-acting uplift pressures 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged 
(a) Crown waste 
(b) Proprietory 

(2) Dislocation 
(a) Villages 
(b) Families 
(c) Population 
(d) Roads 

(i) Highways 
(ii) District Roads 
(in) Village Roads 

(e) Railway Lnes 
(/) Temples, Mosques, etc. 
(g) Graves, etc. 
(h) Trees, gardens, pastures, 

houses, wells, etc. 

(i) Bridges 

8,500 Acres 
95’20 acres irrigated and 13,923 

dry land 

25 
3,000 
15,000 people 

24 miles 
30 miles 
40 miles 

' 8 temples 

One 
W 
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(8) Compensation paid under each 
category of item 2 

Total Rs 46,50,000 

(4) Method of compensating foe land 
of dispossessed landholders Compensation paid partly, by cash 

and partly by exchange of land as 
per option of the dispossessed land¬ 
holders. 

V. AUXILIARY WORKS 

(1) Surplussing works At 80 feet above bed 
16 openings of 
10 feet by 20 feet, 
discharge, 7,620 
cusecs each. 

At 103 feet above 
bed 48 openings of 
10 feet by 8 feet 
discharge, 2,136 Total dischar- 
cusecs each. ' - ge 340, 864 

At 106 feet above bed ] cusecs 
40 openings of 
8 feet by 12 feet 
discharge, 1,780 
cusecs each. 

At 114rfeetJabove 
bed 48 openings of 
10 feet by 10 feet 
discharge, 948 cus¬ 
ecs each. 

Gates at 114 feet above bed are auto¬ 
matic in action. 

Irrigation sluices—- 

(2) Outlet Works At 60 feet above bed level one sluice 
of 6 feet by 8 feet. Discharge 250 
cusecs, against 1,860 designed for 

• At 60 feet above bed level 3 sluices 
of 6 feet by 12 feet. Discharge— 
2,360 cusecs 

Turbine sluices—-For power genera¬ 
tion at 53 feet above bed, four pipes 
of 6 feet diameter, total discharge, 
1,167 cusecs. 

«« 
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(3) Scouring works 

(4) Inspection facilities 

(5) Fish-pass 
(6) Means for dissipating energy below 

the spillway. 

Scouring sluices— 
At 12 feet above bed 8 sluices of 

6 feet by 12 feetj discharge 8,752 
eusecs each. 

At 50 feet above bed 3 sluiees of 6 
feet by 15 feet, discharge 3,770 
cusecs each. 

Large draw-off vents, easily accessible 
through vertical wells from top of 
the dam and through the tunnel in 
the rear. 

Flood control sluices easily accessible 
through inspection passages. 

Waste weir valleys protected by pin 
stone sloping apron with longitu¬ 
dinal and cross walls in between. 

VI. POWER HOUSE 

(1) Hydraulic head 

(2) Name and address of Licensee with 
managing agents (if any) 

(3) Generating units 
(a) type 
(b) Number 
(c) Capacity 

(i) Firm 

(4) Voltage 

(a) 420 feet for 4 units of 6,000 kW 
each and for 7 units of 3,000 kW 
each. 

(b) 626 feet for 2 units of 8,000 kW 
each 

The Chief Electrical Engineer to the 
Government of Mysore, Bangalore. 

(a) Francis reaction turbine. 
(b) 13 Nos. (Hydro) 
(c) 

(i) 4 (units) 6,000, kW each 
7 (units) 3,000 kW each 
2 (units) 8,000 kW each 
Total 61,000 kW 

f Voltage Number of Phases 
I etc. A. C. or D. C. 

(5) Number of phases and frequency, 
A. C. or D. C. 

13,200 3ph : A.C.25Cy 
11,000 3 ph : A. C. 25 Cy 
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(6) Forebay 
(7) A brief description of tunnel and 

penstocks. 
(8) Means provided for excluding silt and 

trash. 
(9) Tail race 
(10) Maximum length of transmission 

line. 
(11) Principal towns served Mysore, Bangalore, Tumkur, Kolar, 

Davangere, Shimoga. 
(12) Main and subsidiary purpose of Kollar gold-fields, cotton mills, pump# 

ike utilisation of electricity. mg stations, Railway workshops, 
lighting and power service. 

Electricity is of late being 
utilised for lift irrigation and various 
industries—big and small. 

(13) Any other matter of interest 

Vni. SUPPLEMENTARY INFORMATION 

(1) Constructional features The work was practically completed 
entirely with manual labour, using 
local materials. No big machinery 
for hauling materials was used 
except the trolleys for carrying 
materials and power mills for 
grinding mortar. The mortar used 
was lime mrkhi. 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work. 

(3) Noteworthy occurrences and acci- In order to fulfil the terms of Agree¬ 
ments. ment with the Gold Mining Co., 

Kolar, the dam had to be raised to a 
height of 60 feet above bed within 
a period of 3$ years from the date 
of agreement September, 1911. 

The work was started in November 
1911. Both the banks and founda¬ 
tions were completed in the 
river bed by September 1912. 
The work progressed very briskly 
and the storage to plus 60 feet was 
secured in July 1915. At one time 
nearly 10,000 people were employed 
on the different sections of the 
works. No serious accident hap¬ 
pened during the construction, 

a 
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(4) Operation of the dam 

(a) Regulation 

(b) Silting of the reservoir— 

(i) Total silt deposited 
(ii) Rate of silting 
(in) Density of the silt deposited 
(iv) Rate of advancement of delta 

(c) Actual yield as against estimated 

(d) Various measurements and ob¬ 
servations 

(i) Evaporation losses 

(ii) Sweating below the dam 

(in) Temperature measurements 

(iv) Seepage and regeneration 

(e) Eish culture 

(/) Anti-malaria measures 

(5) Recreation facilities 

(a) Through sluices 

/There has not been any appreciable 
silting of the reservoir so far. 

Proposals for determining this are 
under way. 

(i) 5$ inches to 8 inches per month 

(ii) It has been found from the 
results so far obtained and 
recorded, that the value of 
sweating decreases with the 
age of construction. It de¬ 
pends upon its level, tempera¬ 
ture and humidity of the at¬ 
mosphere. 

(Hi) 55° to 99° 

(e) 

(f) Elaborate untimaterial measures 
are undertaken in the irrigable 
tract and nothing at the dam 
site. 

Below the dam is laid out the exquisite 
fountain-garden known as Brinda- 
van. It has become a theme for 
poets, alike for its natural setting 
for the ingenuity expended in 
harmonising the effects of light, 
colour and water in the creation 
of this fairy land. The exquisite 
fountains, flower beds and silvery 
cascades‘which are wonderful to 
behold are rendered even more 
enchanting when lit up. The eleot- 
ric lights in seried rows, the floodlit 
beds of flowers, the flowing cascades 
are things'of unforgetable beauty. 
The garden is illuminated on week¬ 
ends and on special occasions. 



Ill, 5, (x) BATA, or BIOS DAMS IN INDIA 

The Hotel Krishnarajasagar which 
^overlooks the gardens is maintain¬ 

ed by the Government of Mysore. 
It is a splendid three-storied struc¬ 
ture equipped in up-to-date style 
and is replete with all modern con¬ 
veniences. It is a very restful 
spot and is an ideal holiday re¬ 
sort. 

(6) Lessons to be learnt from the con- The work was done by piece work 
struction and utilisation of the dam. agencies and labour on daily wages, 

under Departmental supervision, 
which was found to he more econo¬ 
mical. 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical The idea of constructing a dam 
across the Cauvery was mooted 
as early as 1870 when Col. Sankey, 
the then Chief Engineer, Mysore 
ordered investigation for an 
irrigation reservoir project. As a 
result of the surveys, it was report¬ 
ed that there was only one site 
for a high dam on the Cauvery, 
and that was at llamas wamy 
Kanave close to the borders of 
Coorg and Mysore . the cost of a 
reservoir at this site was considered 
prohibitive. About the year 
1885, Mr. McLanghin, Executive 
Engineer, was placed on special 
duty by Colonel Bowen, the then 
Chief Engineer, to investigate a 
reservoir scheme for the combined 
purpose of irrigation and water 
supply to the city of Mysore. This 
scheme was also abandoned on 
account of its coot. By the 
installation of a power house at 
Shivasamadram in 1902 and its 
subsequent expansion, the con¬ 
struction of a reservoir on the 
Cauvery or on one of its tributaries 
with a view to ensuring constant 
wat®r supply for the power house 
became an urgent necessity. A 

70 



KKlSaANARAJASAGAB SAM III. 5. (») 

number of sites were examined for 
the location of a dam and in his 
final report dated April 25, 1907 
Captain Dawes proposed to con¬ 
struct a dam 70 feet high to be 
eventually raised to 115 feet on the 
Cauvery near Kannambadi. This 
Scheme was also not carried to the 
stage of practical action partly on 
account of heavy cost and partly 
because of the expenditure on 
works contemplated outside the 
State. 

It was in July 1910 that surveys 
were again commenced for the final 
preparation of the project. Work 
was commenced in 1911 and storage 
to plus 60 was secured by July 
1915. The first stage, 80 feet 
high was completed in 1920, 
and had a storage capacity of 
252,525 acre feet. The second 
stage which comprised the con¬ 
struction of the dam to the present 
height of 134 feet was completed 
in 1932. 

(21 Personnel Chief Engineers— 

(1) Sir M. Yisvesvaraya, K. 0.1. E., 
L.L. D., D. Sc., M. Inst. C. E. 

(2) Rajasabhabhushana Kharpur 
Shreenivasa Rao, B.Sc., L.C.E. 

(3) Rajasilpivisarada Rao Bahadur 
B. Subha Rao, L.C.E. 

(4) Rajasabhabhushana I. Cadamtri 
B.A., L.O.E. 

(5) Rajasabhabhushano Rao Baha¬ 
dur K. Krishna Iyengar, B.A., 
I.O.E. 

(6) Rajasae Vasakta John Bhore, 
A.M.I.C.E. 

(7) Rajasevasa Kta Dewan Bahadur 
K. R. Seshachar,B.A., BJE., C.E. 

(8) Sri S. Sreenivasa Aiyar, B.A. 
B.E. 

71 
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Superintending Engineers— 

(1) Sri B B. Garudacharya, L.C.!ri 

(2) Sri Y. Aswathanarana Kao, B.A., 
B.E., CE. 

(3) Kai Sahib R. A. Srinivasa Iyengar, 
B.A., B.C.E. 

(4) Sri Srinivasa Aiyar, B.A., C.E. 

Executive Engineers— 
Sri K. Ananthacharya, L.C.E. 
Sri M. A. Anaandalwar, B.A., 

B.C.E. 
Sri T. G. Lakshmana Rao, L.C.E. 
Sri .A. Puttaswamiah, B.A., L. C. 

E. 

Sri Y. Y.'Patankar, B.A., L.C.E. ’■ 
Sri M. G. Rangaiya, B.A., B.E. 
Sri L. A. H. Winckler, A.C.G.I. 
Sri N. Sarabhoja, L.C.E. 
B. Krishnaswamy Iyengar, L.C.E. 
Sri N. Krishnieagar, B.E. 

(3) Bibliography 

(1) Public Works Department, Gov¬ 
ernment of Mysore, “ Cauvery 
Reservoir ” Project, 1911. 

(2) Public Works Department, Go¬ 
vernment of Mysore, “ Cauvery 
Reservoir Project in Mysore, Re¬ 
vised Edition 1934 ”. 

(3) Sri 1ST. Sarabhoja’s ‘Note on 
Knshnarjasagar Works’ paper 
No. 9, Silver Jubilee Publications, 

(1932), by the Mysore Engineers’ 
Association. 

(4) A broclivOil sal’c r! features fr»r 
the Krishnaraj gar Project. 

(5) “Flood Absorption in Ktinhn-ica- 
jasagiK Hydraulic Reset. Hi 
Station, Report ending with the 
>eac 1946. 
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HI-6—Chamarajasagar Dam 

(Masonry) 
L GENERAL 

(1) Height above the lowest river 
bed 

(2) Location 

(3) Authority or owner 

(4) Purpose—Main and subsidiary 

(5) Year of commencement 

(6) Year of completion 

(7) Capital cost (for 1st Stage) 
(а) Estimated 
(б) Actual 

(11) Means of access 

115 feet 

Bangalore district, Mysore State 
(Arkavathi river) 

Government of Mysore 

Water supply to Bangalore city 

March 1930 

March 1933 

(a) Rs, 18,20,000 
(b) Rs. 22,39,041 to end of 1941-42 

It is accessible from Bangalore city 
by ruetailed road, situated 20 miles 
west of it. 

XL GEOPHYSICAL 

(1) Area of catchment 

(2) Nature of catchment 

(3) Mean annual precipitation 
(a) Rainfall 

(4) Average total annual yield of the 
catchment. 

(5) Climate 

(6) Temperature conditions aftd wv* 
tions 

(7) Rate of Plow 
(a) Maximum 1 

(b) Minimum 

530 square miles 

Partly hilly and partly cultivated 

(a) 30*0 inches 

77,260 acre feet 

Moderate 

Maximum temperature 96”!?a 
Minimum temperature 689F. 

(a) 60,000 cuseos as designed 
(J) No flow and 36,704 as observed 
in 1943. 

73 M30CBI 
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(8) Detritus charge of the dream It earner considerable quantity of 
silt du nag floods. 

/9) Character (chemical) of the water Suit. 
stored in the reservoir. 

(If)) Geological features 
|<7) of foundations iu) Grey gneiss 
(b) of catchment area (h) Rocky and red Soil 

HI. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data 

(a) M. TV. L. 

(b) F.R.L. 

{e) Aiea at M. W. L. 
(d) Area at F. R. L, 

(e) Maximum length 
(J) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir 
(a) Gross 

'3) Maximum height above the lowest 
point; of foundations 

t) Height above the lowest river bed ut 
dam 

(5) Hiight of the top of the dam above 
the crest of the spillway or weir 

(6) Maximum width at level of founda¬ 
tion 

17) Width at top 

(8) Slopes 
{«) Upstream 

* 

(a) 2,507*.) percent to 2,577*5 (pro¬ 
posed) 

(b) R. L. 2,500-00 and this will be 
finally raised t<* R. L. 2570*00. 

id) 2*5 square miles at R. L. 
2570*00 and 1*80 square mil<v> 
at R. L. 2500*00 

(p) 2l irnles 

{«) At 1‘. L. 2500*00- 54.087 acre 
feet. At R. L. 2570*00—69,743 aere 
feet. 

Upto the existing top R.L. 2070*00 - 
152 feet 

Upto the proposed top ILL. 2580*00— 
102 feet 

Dpi i tin* existing top R. 1.2570*00— 
L15 feet 

Upto the proposed top R. L. 2580*00. 
—125 feet 

10 feet, with the existing: top R. I.. 
2570*00 

140 feet 

12 feet 

(a) | 

<*> J (5) Downstream 
As per cross-auction 
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CVjjs Sestm of Clmiarajasoyar^Itom 

/9)*Lsngth at top of th* daw 

(i) Noii'OvorflQw 

(i) Main 

(6) Spillway 

1,400 feet 

(i) 1,220'feet 

(b) 180_feet (excluding scouring! j 
sluices}" 

(10) Cubic volume of the body of tike 468,000 cubic feet 
dam 
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B. OTHERS 

(11) Materia] of which the dam is con- Rubble masonry in surkfo mortar 
strueted. 

(12) Specific gravity 
(a) Masonry (<*) 2 ’32 

(13) Nature of protection and water- Deep cement pointing 
proofing of the upstream and 
downstream feces 

(14) Provision for dealing with seepage 
and drainage water 

■ (15) Means of securing water tightness Deep cement pointing is done on 
of the foundation of the dam front face after raking the joints 

2 inches deep. Foundation is 
grouted with cement. 

16) Contraction joints 

^17) Principal stresses in the masonry This is a masonry gravity dam 
with a note of methods ofcalcula- designed so as to be safe against— 
tions employed (i) overturning, (iij sliding, (nt) 

crushing and rupture from tension. 
Its resultants pressure falls within 
middle third of the base. 

.18) Maximum pressure on foundations 7 tons per square foot. 
'l9) Uplift pressure, calculated or 
( measured 
(20) Measures adopted for preventing or 

counteracting nplift pressure 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged 
(a) Crown waste 
(b) Proprietory 

(2) Dislocation 
(o) Villages 
(6) Families 
(c) Population 
(d) Roads— 

(i) Highways 
(ii) District Roads 3 ipiW 
(Hi) Village Roads 

(e) Railway Lines 
(/) Temples, Mosques, etc. One 
(g) Graves, etc. 
(h) Trees, Gardens, Pastures, TTnyan*. 

Wells, etc. 
(») Bridges Ow 

* 
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(8) Compensation paid under each ca¬ 
tegory of item (2) 

(4) Method of compensating for land of 
dispossessed landholders Cash payment 

V. AUXILIARY WORKS 

(1) Surplu&sing works (a) Under sluices—Th*re are 
vents of 10 feet by 20 feet each to 
discharge 38,000 cusecs. 

(6) Open weir—It is 180 feet long 
and its discharging capacity is 
11,000 cusecs with 10 feet depth 
over crest. 

(2) Outlet works Water is drawn from the reservoir 
by SO inches and 24 inches diameter 
cast iron pipes. 

(3) Scouring works The under sluices—4 vents each of 
10 feet by 20 feet are used for 
scouring purposes. These are also 
used as surplussing works. 

(4) Inspection facilities 

(5) Fish-pass 

(6) Means for dissipating energy below To prevent any scour in the 
the spillway draft channel of the sluice, two 

sets of cushions havis been construct¬ 
ed, 300 feet and 1,500 feet 
downstream of the sluices. 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of 
the dam and in the method oi carrying 
out the work 

(3) Noteworthy occurrences and acci 
dents 

(4) Operation of the dam 

(a) Regulation (a) The gates are operated by electric 
motors of 4 horse power and can 
be lifted fully within 10 minutes. 

They can also be operated inde¬ 
pendently by manual labour in 6 
hours* 

77 
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(l) Silting of the reservoir 

(i) Total silt deposited 

Hi) Bate of silting 

{Hi) Density of the silt deposited 

(iv) Bate 3f advancement of 
delta 

(c) Actual yield as against estimated 

(d) Various measurements and obser¬ 
vations 

(i) Evaporation losses 

(u) Sweating below the dam 

(in) Temperature measureinenls 

(iv) Seepage and regeneration 

(e) J*ish culture 

{/) Anti-malaria measures (/) Spr; yLig lor l in 6 gum 
canalizing v-dk-ys 

-(5) Recreation facilities Social clubs, nlav gromds afiil 
radio 

(6) Lessons to be ^learnt from the con¬ 
struction and utilisation of lhe 
dam. 

Eg. BIBLI0SR APH If AND HISTORICAL 

(1) Historical Duo to the rapid increase in 
population of Bangalore, the 
supply from the Ilassaraghatta tank 
proved inadequate. A committee 
presided over by Sir M. Visvesvarya 
was appointed by the Govern-' 
ue*nt in 192(5 to investigate a 
permanent and satisfactory water 
supply scheme. This committee 
recommended construction of a 
dam across the Arkavatlxi river at 
Thippagondanahalh, 20 miles west 
of Bangalore as a permanent 

. measure. Accordingly the esti 
mate for Tis. 50-33 laJchs was 
framed and submitted to Govern¬ 
ment in 1924. On its sanction the 
construction work was started in 
March 1930, 

1* 
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(3) Personnel 

(5) B'iblluglaui:» 

Chief Engmms - 
(*) Mr. Rajesevasakta .1 Bliore- 

A. M. I. C. E. 

[ii) Mr. M. G. Rangaiya, B.A.. B.E 

(iii) Mr. K. N. Ayyangar. B.A., 
L.C.E. 

Executive Ojjicms— 

Executive Engineer*-- 

(/) Mr. H. R. YenkatasuTMia Rao, 
B.A. L.C.E. 

(n) Mr. N. LaksLniinarasimliaiys, 

B.A., B.E. 

■Assistant Engineers— 

{hi} Mr. B.S. N&rasinga Rao, B,A, 
B.E. 

(ip) Mr. X. S. Cliakravartliy. B.E- 

(v) Mr. K. Govindaraj Pillay, 
Sub-Engineer. 

(pi) Mr. H. C. K- Bliatta, B.A., 
B. E. 

Souvenir of Sri Chamrajen'ira ie* 
servoir and water works, Bangs' 
lore. 
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III. 7.—Mettur Dam 

(Masonry) 

I. GENERAL 

(1) Height above the lowest river 

(2) Location 

(3) Authority or owner 

(4) Purpose—Main and subsidiary 

(5) Year of commencement 
(6) Year of completion 
(7) Capital cost— 

(a) Estimated 
(b) Actual 

(8) Culturable area commanded by the 
g project 

(9) Area irrigated 

(10) In it ailed hydro-electric capa city- 

la) Firm 
(b) Secondary 

(11) Meam of access 

176 feet 

At Mettur, Salem District, Madias 
Presidency (Cauvery river) 

Madras Government 

Irrigation and power supply 

1927 
1934 

Rs. 5,09,00,000/- 
Rs. 6,80,00,000/- 
497,200 acres 

301,0001 crop paddy. 

154,000 II crop. 
14,000 kW minimum. 
30,000 kVV. (extra seasonal). 

It is built across the river Cauvery at 
a place known as Mettur. It is 
accessible by railway via Salem 
Junction (South Indian Railway) 
which is 25 miles from the site of 
the dam. It is also accessible by 
road from Erode Junction which is 
36 miles off. There is also a good 
road from Salem City leading to 
the dam site (distance 32 miles). 

n. GEOPHYSICAL 

16,300 square miles 
Hilly tract 

(1) Area of catchment 
(2) Nature of oatohment 
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(fyJfotWL aunu d precipitation— 

(a) Rainfall 

(4) Total average annual yield of the 
catchment 

5) Climate 

(6) TempoRdiue condition, and varia¬ 
tions 

(7) Rate of Flow— 

(a) Maximum 

(b) Minimum 

{8} Detritus charge of the stream 

(9) Character (ohoudeal) of the water 
stored in the reservoir 

(10) Geological features— 

(a) of found itions 

(b) of catchment area 

(11) E irthrpi tic s (Z ta • and int' unties) 

Coorg Province dOO inches, Madras 
45 inches and Mysore 35 inches, 
thus there is groat variation in 
rainfall in tin1 catchment area. 

7,871,197 aero feet 

Tropical 
Maximum temperature 109-8JF 
Minimum temperature 57-0°F 

456,000 cusccs 
1,000 cuse<» 

The water stored in the reservoir is 
more or loss pure and carries com¬ 
paratively little silt for tin1 greater 
part of the year except during itood 
periods. The river passes through 
the hilly tract, i ockv lied. Besides, 
it has to passthrough the. Kamiaiu 
hadv Reservoir, ami thive fore, it 
does not carry much silt. 

The rock over which the foundation is 
laid, is of hard and solid variety. 

Hilly tracts 

Earthquake shocks of slight intensity 
have been noted »t Meltur during 
the past, few years. 

HI. TECHNICAL 

(1) Reservoir Data — 

(а) M.W.L. 

(б) F.R.L. 

(c) Area at M.W.L. 

(d) Area at F.R.L. 

(e) Maximum length 

(/) Maximum width 

(?) Length of periphery 

A STATISTICAL 

R.L. 796-00 

R.L. 790-00 

59*25 square miles 

33 miles 

5$ miles 

183 miles 
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(2) Capacity of the reservoir- 

(а) Gross 
(б) Effective storage 
(c) Flood storage 
(d) Carry-over 

2,196,098 acre feet 
2,146,465 acre feet 
2,370.753 acre feet 

Cross Sectim of Mettur Dam 
(3) Maximum height above the lowest 

point of foundations 231 feet 
(4) Height above the lowest liver bed at 

datn 176 feet 
$a 
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(5) psight of the top of the dam abov e 
tie crest of tbs spillway or weir 

(6) Maximum width at level of founda¬ 
tion 

(7) Width at top 

(8) Batter of faoe slopes— 

• (a) Upstream 

(b) Downstream 

(9) Length at top of the dam— 

(a) Non-overflow— 

(0 Main 

(5) Spillway 

(10) Cubic volume of the body of the 
dam 

10 feet 

214-15 feet 

20*5 feet 

Vertical from R.L. 801 to 750; 1 in 

9, R.L. 750 to 670,1 in 6,R.L. 670 

to foundation RX. 570. 

Curve with 90 feet radius up to R.L.750 

from R.L. 801,1 in 1 • 41 from R.L. 750 
to 670 and 1 : 1 from R.L. 670 to 570 

5,300 feet 

(1) F. Saddle escape- -8LO feet 
12) Ellis saddle surplus sluices Nos. 

16, each 60'X 20' i.e. total 1,770 
feet escape 

54,600,000 cubic feet 

B. OTHERS 

(11) Material of which the dam is con¬ 
structed 

(12) Specific gravity— 

(a) Masonry 

(b) Concrete 

(13) Nature of protection and water 
, proofing of the upstream and down¬ 

stream faces 

(14) Provision for dealing with seepage 
and drainage water 

Rough stone masonry in red cement 
mortar and red cement concrete 

2-40 

2-47 

Upstream face has been built in rich 
red cement mortar 1: 2| and it has 
also been applied with cement point¬ 
ing (1 surJchi 4 cement). 

In consideration of tendency of per¬ 
colation of water under the founda¬ 
tion under pressure, vertical drain¬ 
age shafts have been provided from 
rock level just in rear of tho imper¬ 
vious zone to the drainage gallery 
so that these shafts may intercept 
the leakage and convey it to the 
drainage gallery whence it will flow 
out. 
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(15) Means of seeming water tightness 

of the foundation of the dam 

(16) Contraction joints 

(17) Principal stresses in the masonry 

with a note of methods of calculations 

employed 

The upstream side of the dam from 

foundation to the top has been made 

impervious using rich mortar and 

by grouting 20 feet deep into the 

body of the dam at 12 feet inter* 

vale and at 16 feet stages in height- 

Besides it has been cement pointed 
too. 

Contraction joints have been provided 

at 126 feet intervals. 

The stresses have been calculated by 

the Bouviers and Unwins methods— 

Bouviers’ formula— 

Maximum stress intensity3 reservoir 

full 

2W 
L-*2- 

3F 
)Seca <pi 

Maximum stress intensity, reservoir 

empty 

2TF 3 W. 
t&- r> 

Unwins’ formula— 
Maximum stress intensity, reservoir 

3W 
L 

)Seca 93 

McnrimTim stress intensity, reservoir 

empty 

2IF 3 IF. Q 2 m 
-—(2_ -j-)Seca 9i 

(18) pressure on foundations 

(19) Uplift pressure, calculated or 

measured 

(20) Measures adopted for preventing or 

counteracting uplift pressures 

15-238 tons per square foot at heel 

It rests on hard foundation rock, hut 
with a view to be on the safe side, 

experiments were carried out to 

find out the hardness and depth 

of hard rock anditwasfound to be 
40 feet in depth. The following pre¬ 

cautions have been provided. In 
the rear of the watertight masonry, 

vertical shafts have been provided. 
They start fit om the foundations 

and go right upto the top of the 
dera¬ 

te 



US. 7. (vi) DATA OT HIGH DAMS IN INDIA 

* 

Vf. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(!) Land submerged— 

{a} Crown waste 

(h) Proprietory 

(2) TMavtitm— 

(a) Villages 25 Nos. 

(b) Families 

(c) Population 

(d) Roads — 

(i) Highways 

(it) District Roads 

(in) Village Roads 

(e) Railway Lines 

if) Temples, Mosques, <ic. Only idols. 

(?) Graves, He. 

(k) Trees, Gardens. Pastures, 
Houses, Weils, etc. 

(i) Bridges 

(3) Compensation paid under each 
category of item (2) 

(4) Method of compensating for laud of 
dispossessed landholders 

(!) Surplussing works 

(8) Outlet works 

(3) Scouring works 

(4) Inspection facilities 

V. AUXILIARY WORKS 

F. saddle escape BIO feet long and 
another Ellis saddle surplussina 
sluices 16 Nos. 60 feet span and 20 
feet m height, both have maximum 
discharging capacity of 550,000 
cusees. 

High level sluices 8 Nos. each 10£ feet 
X16 feet. Low level sluices 5 
Nos. each 7 feet—14 feet. Hydro¬ 
electric pipes 4 Nos. each 84 feet 
diameter. 

Road is o«ried over the darn. There 
are steps ra rear slope at definite 
“temk Drainage gallery is al» 
prwmed at rear ground level for a 
I«tig«h of about 4,000 feet, 
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(5) Fish-pass Pish ladder has been provided in the 
dam 

(6) Means for dissiprt(ing energy belov 
the spillway 

VI. POWER HOUSE 

(1) Hydraulic head 60 feet to 160 feet (according to the 
storage m the K-smoir) 

(2) Name and address of Licensee with 
managing agpnts (if arty) 

(3) Generating units 

(*) Tyt>(' 

(6) Number 

(c) Capacity— 

(i) Firm 

(ii) Secondary 

(4) Voltage 

(5) Number of phases and frequency, 
A.C. or D.C. 

(6) Forebay 

(7) A brief description of tunnel and 
penstocks 

(8) Means provided for excluding silt 
and trash 

(9) Tail race 

(10) Maximum length of transmission 
line 

(11) Principal districts served 

The, Superintending Engineei, Mettur 
EhctricityJsSystem. Mettur Dam. 

Hydro. 

Francis turbines. 

4 

14,000 kW. 

30,000 kW. 

11K.V. 

3 pli. A.C. 50 cy. and 1 ph. A 0. 50 cy. 

There ate no penstocks etc. leading 
to the powerhouse. Water from 
the reservoir enters the Hydro- 
Electric pipes through 8 inlets, each 
of which is provided with screen ; 
thus there are 8 sets of screens for 
4 sets of pipes. Should the screens 
become partially or wholly choked 
with debris, spare screens can be 
lowered for which extra grooves 
have been provided and the choked 
screen can be raised for cleaning. 
The Power House has four large tur¬ 
bines, for generating power. The 
water after passing through the 
turbines is let into the rivdr and is 
utilized for irrigation. 

66 K.V. 645 miles 
33 K.V. 204 miles 
22 K.V. 869 miles 

(12) Main and subsidiary purpose of the 
utilisation of electricity 

(13) Any other matter of interest 

Salem, North and South Arcot, 
Chingleput, Tanjore, Trichy. 

Domestic and industrial purposes^ 

17 
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Vin. SUPPLEMENTARY INFORMATION 

/l) Constrm tionaJ features The dam is entirely constructed of 
masonry m cement mortar and 
cement concrete* “ Red ” cement 
consisting of 20 per cent of finely 
pulvarised surkhi and 80 per cent 
of portland cement was used for 
mortar and concrete alike. Red 
cement was in proportion of 1 : 2| 
sand for the impervious face and 
one of red cement with 4 of sand for 
the rear masonry up to level 720*00 
and 1 : 5 above that. 

The concrete was chiefly laid by the 
aid of concreting towers moving in 
rear of the Dam. In Jater stages 
these concrete towers were used for 
mixing mortar and hoisting the 
same and delivering it on to the 
Dam. Also stones were delivered 
on to the works by these towers. 

Outside the reach of towers, where 
the dam was almost built of hand 
placed masonry, red cement mortar 
was mixed in concrete mixers and 
conveyed to the top of the dam by 
coolies or by mechanical means. In 
certain places mixers wore located 
on the dam itself. 

As the dam progressed higher and 
higher the flanks were completed 
and material were supplied to the 
middle portion along the tram lines 
on the dam for the flanks. In 
certain places, fixed electrically 
operated lifts in towers were used 
for elevating materials in truck 
loads and delivered on to the dam, 

(2) Changes introduced in the plans of The cement concrete construction for 
the dam and in the method of cany- the dam which was previously ap- 
ng out the work proved, was subsequently changed 

in a large measure to rubble in 
cement, as it was found that cement 
concrete specified was more porous 
and costlier than rubble masonry 
in cement About 4/5th of the dam 
was* constructed in masonry and 
1/Bth in cement concrete. 

8$ 
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(3) Noteworthy occurrences and acci¬ 
dents 

For such a magnitude cf work, there 
occurred a few accidents. Mostly 
the accidents were due to the care- 

disobedience to orders, particularly 
in the case of blasting. There were 
421 accidents throughout the con¬ 
struction period and of which 36 
proved fatal. 

In April 1929, when the work was in 
progress in the bed of the river, an 
unexpected rainfall of 7-2 inches 
in 4 hours caused a sudden rise in 
the river and filled up the excava¬ 
tion for the foundations measuring 
500 feot by 200 feet to a depth of 45 
feet with sand and shingle, and is 
clearance again cost the Govern¬ 
ment more than Rs. 20,000/-. 

(4) Operation of the dam- 

fa) Regulation The issues at Mettur are left down 
through Low level sluices for the 
reservoir reading to 50 and through 
high level sluices between 50 and 
100 and through Mis Saddle surplus 
over 100 feet. 

(b) Silting of the reservoir— 

(t) Total silt deposited 1941-1948—676 million cubic feet 
(it) Rate of silting 84-5 million cubic feet per year 

(Hi) Density of the silt deposited Assumed as 100 lb cubic feet 

(iv) Rate of advancement of 
delta 

(c) Actual yield as against estimat¬ 
ed. 

(d) Various measurements and 
observations — 

(i) Evaporation losses The average evaporation in March for 
the six years 1929-1934 amounts 
over 12J inches 

(it) Sweating below tiie dam 

(Hi) Temperature measurements The maximum variations between new 
and old mass masonry was found by 
tests to be nearly 18°F, the tem¬ 
perature of new masonry rising in 
14 days to 102°F and falling gradua* 
ally to 84°F in about 12 months. 

#9 
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(iv) Seepage and regeneration 

(e) Fish culture 

(/) Anti-malaria measures 

(g) Recreation facilities 

(6) Lessons to be learnt from the cons¬ 
truction and utilization of the dam 

Seepage along the body of the dam is 
collected by drainage shafts which 
empty into side drains in the drain¬ 
age gallery and at the exit of side 
drains. Quantity is measured by 
Y-notch. Leakage is of the order of 
2*31 million cubic feet per year. 

The physical features of the lake are 
in themselves conducive to the 
successful development of fish. It 
is always attempted to produce and 
enrich the lake with valuable North 
Carp, Catla and Exotio Fish. 

Facilities for sight seeing are provided. 

From the construction of the dam it 
was found that the concrete laid by 
the towers was poor m quality. 
The chief defects of the tower placed 
concrete were due to segregation 
of the stone from the mortar while 
chuting and tendency to form lami¬ 
nations, despite the most careful 
rodding and tamping. This shows 
the chuting of cement is a bad 
practice and that if concrete is to be 
used it must b'> tamped in com¬ 
plete batches by other methods. 
Besides these were found to be 
costlier than hand placed concrete, 
especially in India where labour is 
cheap. 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical The idea of improving the conditions 
of irrigation in the Cauvery Delta 
by darning Cauvery river, had been 
under consideration for over# a 
century. It was first in 1834 that 
investigation was made for darning 
the Cauvery river. Several schemes 
in the Cauvery and its tributaries 
were considered but it was finally 
decided in 1901 that the scheme 
on the Cauvery proper would be 
more fruitful. 
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(2) Personnel Accordingly a project was drawn up 
by Mr. H. A. Moss and submitted 
to the Govt, of India for sanction. 
The Project could not be sanctioned 
due to some suggestions abandon¬ 
ing the channels taking off direct * 
from the reservoir. The scheme led 
to further investigations. 

In 1910 Col. W. M. Ellis, E. S. was 
appointed as special Superintending 
Engineer who prepared a detailed 
scheme and submitted it to the 
Government of India. The scheme 
was yet under consideration of the 
Government of India, when un¬ 
expected dispute arose between 
Madras and Mysore. The Mysore 
Government had already decided 
to construct a dam for the storage 
of water at Kannambadi, on the 
Cauvery, some 12 miles above the 
Mysore City. The dispute carried 
on till 1922-23 and a final and 
amicable decision was reached in 
1924. In view of the unfavourable 
award of 1914 necessitating reduc¬ 
tion in the new area, to be irrigated 
under the Mettur Reservoir, $ Col. 
Ellis undertook the revision of his 
1910 estimates and again submitted 
the revised scheme to the Govern¬ 
ment of India in 1916. There the 
matter rested pending the final 
orders of the Secretaxy_on the two 
Governments case. 

In 1921 the revised rules approved by 
both the Governments again neces¬ 
sitated further revision of the 
scheme but by beginning of 1924, 
when the dispute was finally settled, 
the revised scheme, according to 
the settlement between the two 
Governments was again submitted 

* to the Government which was 
approved and the inauguration 
ceremony was performed at the 

91 



nil 7i (xii) DATA OF HIGH DAMS IN INDIA 
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III. 8. (i) 

III. 8. Mukurti Dam 

(Masonry) 

I. GENERAL 

(1) Height above the lowest river bed 95 feet 

Nilg.ris district, Madras State 
(Mukurti stream). 

Madras Government 

To provide subsidiary storage for 
Pykara Hydro Electric Develop¬ 
ment. 

January 1935 and gates in 1945 

June 1938 and gates in 1946 

Rs. 21,25,000/--(-2,60,000 for spill¬ 
ways gates=Rs 23,85,000. 

Rs. 14,95,150 + 2,53,000 for 
spillways gates—Rs. 17,48,150. 

It is accessible from Octacamando rail¬ 
way station on the Nilgiri Mountain 
Branch Railway line (South Indian 
Railway). It is situated 10 miles 
west of Ootacamand and is 7£ 
miles by road from the mile stone 
14/6 of Ootacamand-Gudalur road 

E. GEOPHYSICAL 

(1) Area of catchment 9*75 square miles 

(2) Nature of catchment Practically barren with a few patches 
of trees but is mostly covered with 
grass. 

(3) Mean annual precipitation 

(a) Rainfall 161-01 inches 

(4) Total average annual yield of the 95,207 acre feet 
catchment 

(2) Location 

^3) Authority or owner 

(4) Purpose-Main and subsidiary 

(5) Year'"of commencement 

(6) Year of completion 

(7) Capital cost 

(а) Estimated 

(б) Actual 

(11) Means of access 
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(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

(7) Hate of Flow 

(a) Maximum 

(b) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of tiie’Vaier 
stored m the reservoir 

(10) Geological features 

(a) of foundations 

(b) of catchment area 

Situated in gnats, and lias severe 
monsoon conditions and low 
temperature in cold season. 

Maximum 77° F 
Minimum 35° F 

*1,300 cusees. 

1 ousecs. 

No appreciable quantity of solids enter 
into the nwrvoir. 

Amiijv* of inttbr IJiwntitain'o {m 
part per 100,000). 

1. Total solids 2-4 

2. Temporary hardness Ah/ 

3. Permanent 0*5 

1. Chlorine hardness 0*4 

5. \mrnoniacul Nitrogen Trace 

0. Allummoid , 0 004 

7. Oxygon absorbed 0*150 

8. Nitric Nitrogen Nil 

Qualifahve 

L Nitrates Nil 

2. Sulphates Nil 

3. Phosphates Nil 

4. Iron, poisonous metals Nil 

Cham*‘elate rock 

IE. TECHNICAL 

A* STATISTICAL 

(1) Reservoir Data 

(a) M.W.L. 

(b) F.R.L. 

(c) Area at M.W.L. 

(d) Area at F.R.L. 

(e) Maximum length 

If) Maximum width 

(g) Length of periphery 

R.L. 6886*33 

R.L. 6884*00 

3 *5 square miles 

1 * 3 square miles 

2*8 miles 

1*4 miles 
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(2) Capacity of the reservoir 

(«) Gross 41,322 acre feet 
(6) Live 
(c) Flood storage 
(d) CUny-over 

Momn 0AM(MAP*AS) 

Spillway tvfiton 

F R L 6884 00 

^ M^L6886jj^" 

RL 6383 00 V 

TapofDam RL 6892 00_ 

Nonovert'ow secicn 

—<J9 5 u— 

o iL Qen'nd coinraafori\ 
£ jj^jOinwomy 

hwXVcSww (1*2. Cross drams IS square 
ZJ ft fe«t outside spillway 

FRL6884 00 M3mjjK^ 
S.nV.in£typf 

4 Nos 23 5 x 12 i 

Uwest watery | ^COncria«o^ 

£J,Slll ffi. fej «~Jolntionlr V\ , 2j s 

j ^CrondfjMlIiqw^i IU.t7.7-M 
i g feet cutsid* spillway 

ylx! 
-Grout holes 

Gross Section of Mufourti Dam 

(3) Maximum height above the lowest 
point of foundations 

(4) Height above the lowest river bed 
at dam. 

(5) Height of the top of the dam above 
the crest of the spillway or weir. 

(6) Maximum width at level of founda¬ 
tion. 

(7) Width at top 

(8) Batter of face-slopes 

(a) Upstream *) 

(b) Downstream J” 
(9) length at top of the dam 

(a) Non-overflow 
(i) Main 
(ii) Subsidiary 

(b) Spillway 

(10) Cubic volume of the body of the 
dam. 

112 feet 

95 feet 

18 feet (inclusive of 3 feet depth of 
parapet). 

111-5 feet 

9 feet 

As per cross section 

420 feet 

110 feet 

12,23,800 cubicfeet 
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B. OTHERS 

(11) Material of which the dam is con¬ 
structed 

(12) Specific gravity. 

(a) Masonry 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness 
of the foundation of the dam 

(16) Contraction joints 

(17) Principal stresses in the masonry 
with a note of methods of calcula¬ 
tions employed 

(18) Maximum pressure on foundations 

(19) Uplift pressure, calculated or 
measured. 

(20) Measures adopted for preventing 
or counteracting uplift pressures 

Random rubble masonry in cement 
mortar with coursed rubble facing 

Design provides for 145 lb. per cubic 
foot t.e. (2-32) but actually it is 
more. 

Upstream face is pointed with cement 
mortar 1 cement 1/10 lime and 2 
sand. Ends have been banked 
with earth pitched with stones and 
turfed in rear. 

Front face masonry wall upto 5 feet 
depth is provided with 1: 2£ cement 
mortar and pointed with 1:2 cement 
mortar. 

Prom contraction joints 100 feet 
apart at chamage 110,220,330 and 
430 and they have been provided 
with flexible copper strip seal and 
special asphaltam fill. 

5-80 tons per square foot at toe 

Uplift pressure at joints and at bed 
with different depths is calculated 
by the formula WxIIxB 

2. 
It is so designed that it is sufficiently 

safe against uplift pressure. Be¬ 
sides the foundations have bee* 
pressure grounted in three rows. 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE TiATVf 

(1) Land submerged 

(a) Crown waste 
(b) Proprietory 

(2) Dislocation. 
(a) Villages 
(b) Families 
(c) Population 
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(d) Roads. 

(i) Highways 

(it) District Roads 

{in) Village Roads 

(e) Railway Lines 

if) Temples, Mosques, etc 

\(l) Graves, etc. 

(7i) Trees, Gardens, Pastures, 
Houses, Wells, etc. 

(i) Bridges 

(3) Compensation paid under each 
category of item (2) 

'{4) Method of compensating for land 
of dispossessed landholders 

V. AUXILIARY WORKS 

(1) Surplusmg works 

12) Outlet works 1 
(3) Scouring works J 
(4) Inspection facilities 

(5) Fish-pass 

Spillway portion is 110 feet and sink¬ 
ing type of gates are provided for 
storing and control of surplus dis¬ 
charge when necessity arises. 

Two cast iron outlet pipes each 24 
inches diameter with sluice gates 
in front and needle valves with dis¬ 
persers in the rear. 

(6) Meani for dissipating en 'rgy below Streamlines Bucket 
the spillway 

V1JI. SUPPLEMENTARY INFORMATION 

(1) Constructional features The work was carried on as per speci¬ 
fications stated below. 

(i) In the hearting, stones must be 
, laid as far as possible on their 
' largest face and not on their ends. 

(ii) Stones must be as heavy as can be 
handled by men and no stone 
should weigh less than 60 lb. 
except chips etc. 
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(Hi) Stones must be bid oyer a good 
bed of mortar and tin n driven 
home with a n alh t or lumimcj 
weighing a)amt 8 lb. and the sidt> 
must then be fdbd with moitm 
and spalls wedged in between irre¬ 
gular joints. All excess mortar 
should then be scrapped oft Tins 
will ensure that n<* voids a;e K U 

(iv) Masons should be sufllcwntK 
supplied with chips ,md spalls. 

(i1) Chips should no! bo driven under a 
stone as this may lift it off its Ixnh 

(vi) The stones and spalls .should b 
completely wetted I>< fore use so 
that any dirt or dust adieu ing to tin 
stone may he washed off and tlm 
stones maj remain rool. 

(vii) The joints of any part of thr 
masonry whioli lu*> been built for n 
long time should be raked out, the 
loose stones removed and the sur¬ 
face thoroughly churned and washed 
before new work is done 

(via) Masonry should be built m 
uniform layers not more than one 
foot thick, iso levelling up of 
surface is permitted. 

(2) Changes introduced in the plans of On the left flank it was decided to 
the dam and in the method of carry- continue the full motion to the 
ing out the work ground level at R.L (5889; th<? 

rest of the portion to be built in tin? 
form of a core wall 40 le< t in h ngth. 
On the right Hank on account of 
deeper foundation beyond chain 
460, a tapered s< otion from chain 
480 to 520 was provided for econo¬ 
my sake, and a reinforc« d concrete 
corewall from chain 520 to 570 wan 
decided upon to take the core walk 
into the hill to get sufficient cut off 
since the trial borings in si otion 460 
to 520 revealed ratification rock, 
which is roughly 30 fei t below the 
foundation level at chain 460, 

dents 
(3) Noteworthy occurrences and acci 
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(1) Operation of tlie dam— 

(a) Regulation 

(b) Silting of tlio roborvoir— 

M Total .silt deposited 

(/-*) Rate of silting 

(m) Density of the silt deposited 

(iy) Rate of advancement of delta 

Actual yield ,is against esti¬ 
mated 

(<0 Various measurements and 
observations 

(*) Evaporation losses Annual-53 • 5 inches. 

(*0 Sweating below the dam 

(m) Temperature measurements 

{w) Seepage and regenerating 

(?) Fish culture 

(/) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the 
construction and utilisation of the 
dam. 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical ^ The construction of the dam was 
included as the original scheme of 
Pykara Hydro-electric Project and 
was to be started only during the 
10th year of operation of the 
Pykara Hydro-electric scheme,* On 
account of the rapid growth of load 
of the Pykara system, the earlier 
construction of the dam was found 
necessary and was taken up in third * 
year of Pykara operation. An esti¬ 
mate amounting to Rs. 21,25,000 
was sanctioned for the scheme and 
the work started in January 1935 
and completed in June 1938. 
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(2) Personnel 

(3) Bibliography 

DATA OF HIGH DAMS XU INDIA 

Chief Engineer 

1. Major II. G. Howard, M. AM. Soc. 
C.E. 

Engineering Charge Construction 
Branch. 

Mr. M.G. Platts, B.Sc, M.I.C.E. 

Executive Engineer 
1. Mr. S.R. Kmlmamurti, B.E. 

A.M. I.E. India. 
Public Works Department Madras 

“History of the dam” (Typed note) 
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III. 9.-—Marconahally Dam 

(Composite) 

L GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or ownor 

(4) Purpose—Main and subsidiary 

(5) Year oi’ commencement 

(6) Year of completion 

(7) Capital cost 

(а) Estimated 

(б) Actual 

(8) Culturablo area commanded bytho 
project. 

(9) Area irrigated 

(10) Moans of access 

65 feet (above average bed level). 

Tumkur district, Mysore State, (the 
Shimsa River). 

Government of Mysore 

Irrigation 

1937 

1941 

(a) Rs. 22,00,000 

(b) Rs. 32,00,000 

10,000 acres 

8,500 acres 

By road from Bangalore City at a 
distance of 60 miles. 

D. GEOPHYSICAL 

(1) Area of catchment 1,584 square miles 

2) Nature of catchment 

(3) Mean annual precipitation 

(a) Rainfall (a) 26 inches 

(4) Average total annual yield of the 
catchment 

(5) Climate Moderate 

(6) Temperature conditions and varia¬ 
tions 

J01 
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DATA OF HIGH DAMS IN INDIA 
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MABCONAHALLY DAM, III. 9. (iii) 

Bate of Flow 
{a) Maximum 
,{£>) Minimum 
Detritus chirg ■ of the stream 

9) Cliaraeter (chemical) of the water 
stored in the reservoir 

•(10) Geological features— 
(a) of foundations 

(b of catchment area 

(a) 60,000 cusecs 
(b) No flow. 

Does not carry big solids Water is 
heavily charged with silt during 
floods 

(a) ("Except for a thin covenn 
of soil, the area s mostly 

(b) (_complex oi gneissic rocks 

III. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data— 

(a) M.W. . 
{b) F.R.L. 
(c) Area at M.W.L. 
{d) Area at F.R.L. 
(e) Maximum length 
(f ) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir- 

{a) Gross 
(b) Live 
(c) Flood storage 
(d) Carry-over 

(a) R.L 2400-00. 
(b) R.L. 2397-00. 
(c) 5-2 square miles 
(d) 4-84 square miles 

(a) 53,339 acre feet, 
(b) 49,199 acre feet. 

Cross section ofManxkahally Dam (Earthen portion). 
• 103 
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III. 9. (iv) DATA OF HIGH DAMS IN INDIA 

(3) Maximum height above the lowest 
point of foundations 

(4) Heig'ao above the lowest river bed 
at dam 

(5) Height ofthe top of the dam above 
the crest of the spillway or weir 

(6) Maximum width at level of founda¬ 
tion 

(7) Width at top 

(8) Batter of face-slopes 

(a) Upstream 

(e) Downstream, 

(9) Length at top of the dam 

(a) Non-overflow 

(t) Mam 

(b) Spillway 

(10) Cubic volume ofthe body o" the 
dam 

Earthen portion <84-0 feet (the 
depth includes the core wall depth 

below formation level). Masonry 
portion. 87-0 feet. 

65’0 feet 

7-0 feet 

Earthen portion, 260 feet 
Masonry portion, 56-0 feet 

Width of earthen portion, 16 feet to 
45 feet. 

Width of masonry por<ion, 12 feet 

(a) "I 

^ }■ As per cros-i hoction 

(i) Masonry portion 4C5 feet 
(**') Loft flank earthen ) 
_ portion, 2,310 feet y 5,289 

(wi) Eight flank earthen i 
portion, 2,514 feet. J 

(a) (») 4,489 feet, 

(b) 800*0 feet on right flank 

(*') Stone work 917,001) 

(ii) Earth work 260,000.000 

(w) Puddle 2,500,000 

Total 263,417,000 
cubic feet. 

(11) Material of which the dam 
constructed 

(12) Specific gravity 

Earthen portion gravel, puddle. 
Masonry portion, stone in cement 
mortar and stone in surkhi mortar. 

(o) Masonry 

(d) Earthfifl 
(a) 2*33 

(<*> 



imcofrAEAWy saw ITT. 9. (?) 
(13) Mature of protection rad water* 
' prooS :g of tie upstream and down* 

(4) Efownion for dealing with seepage 
cud drainage water 

(15) Uea.fi? of ac curing w ater tightness 
of tho foundation of tire dam 

(16) Contraoiioajoint- 

(17) Principal stresses in the masonry 
with c note of methods of calcula¬ 
tions employed " • - 

(18) Maximum pressure on foundations 

•(19) Uplift pressure, calculated or 
moasaied 

(20) Measures adopted for preventing 
or counteracting uplift pressures 

(21) Hydraulic gradient for which the 
embankment is designed 

(22) Particular of the berm (if any) 
width and position. 

(23) Position and form of the core-wall 
(or other means of securing water 

• • tightness). 

(24) Batter (if any) of the core-wall 

(25) Maximum depth below ground sur- 
/, faeo of core-wall or other means of 

securing water tightness 
(26) Method of keying core-wall or 

- ’ sr wall in the underlying ground 

(27) Mature of material forming the 
core or other wall 

M30CBI 

In the earthen portion rough stone 
rovetmori is pro7ido*i on the 
upstream side, thiclmcco varying 
from 1*5 fe6tto5*5r'33u arm on the 
rear side rock 531 is pro -Fed 

Jelly drams with longitudinal drains 
behind core-wall and ono at the toe 
of the hind irich cress drains at 
interval laid at $ slope cf I h 59. 
and provided with borich-t Idling 
in the rear of the dr n 

Masonry core-wall for a length of 109 
feet each in continuation of the 
masonry dam on either side. In 
the remaining portion puddle core- 
wall is provided. 

1 in 4 

As per cross section 

Puddle core-wall in tho centre and 
masonry core-wall in the rock 
portion. 

Puddle core-waU—1 in 6 

Masonry core-wall—1 in 12. 

18-0 feet at ends and 28 feet at the 
gorge portion. 

Grip trenches 20 feet by 23 feet by 3 
feet with 1:1 slope are provided for 
foundation of earthen embank¬ 
ments. For puddle _ core-wall 
trenches are dug with 1 in 4 slopes. 

Puddle and stone masonry in cement 
mortaf 
m 
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17. P33PAEA1I0N FOE 83330838X0® OP ASHA ABOVE THE DAS 

(1) Land Sabmsrged 

(a) Crown waste 

{6) Proprietory 

(2) Dislocation 

(а) Villages 

(б) Families 

(c) Population 

(i) Eoads: 

(i) Highways 

(ii) District Eoads 

(m) Village Eoads 

1,290 aores 

1,797 acres 

Six 

Yediyur-Davalapura Boad has been 
deviated in rear of dam. 

(e) Eailway Lines 

{/) Temples, Mosques, etc. 5 temples 

(g) Graves, etc. 

(A) Trees, Gardens, Pastures, 7*3 acres gardens and 1289-5 acre* 
Houses, Wells, etc. pastures. 

(i) Bridges 

(3) Compensation paid pndor eaoh 
category of item (2) 

(4) Method of compensating for land 
of dispossessed landholders 

(1) Surpassing works 

(2) Outlet works 

(3) Scouring works 

(4) Inspocrion facilities, 

V. AUXILIARY WORKS 

Under sluices, open weir, hood 
syphons and volute syphon*. 

Ohe sluice of 4*5 feet by 7-0 feet 
on the left bank. 

Under sluices 5 numbers 10 feet 
by 20 feet each. ' 

By steps at either ends of ft* 
Masonrydauv 
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TEX. SUPPLEMENTARY FORMATION 

(1) Constructional fsatures It is a composite dam (with masonry 

portion at centre and earthen por¬ 
tion at flanks). The masonry 

portion is founded on hard rock and 

earthen embankment is raised on 

gravel and soft rock. 

(2) Changes introduced in the plans Originally it was proposed to dis- 

of the dam and in the method of carry* charge tire flood water by an open 

ing out the. work weir, and this was later altered 

to hood syphons, volute syphon 

and open weir. 

(3) Noteworthy occurrences and aco- 

dents 

(4) Operation of the dam 

(a) Regulation (a) By 6 scouring sluices 10x20 feet 

(b) Silting of the re-ervoir 

(0 Total silt deposited 

(it) Rate of silting 

(Hi) Density of the silt deposited 

(iv) Rate of advancement of 

delta 

(c) Ac.ual yield as against estimat¬ 

ed 

(d) Various measurements and obser¬ 

vations 

(i) Evaporation losses 

(it) Sweating below the dam 

(in) Temperature measurements 

(iv) Seepage and regeneration 

(e) Fish culture 

(J) Anti-malaria measures 

(Q) Recreation facilities 

(6) lessons to be learnt from the con* Discharge of flood water by means of 
stoBotioa and utilisation of the dun volute syphons proved a success 

1*7 



in. DATA OT KKKJH'DAMS IN INDIA 

IX, BIBLIOGRAPHY AND HISTORICAL 
i ]; Historic?! The question of constructing ft reser¬ 

voir across the Shimsha was under 
contemplation for over 50 years, 
in 1837 Mr. C. T. Dalai prepared a 
project to impound 12,000 units to 
irrigate 25,000 acres. The scheme 
was later on investigated in greater 
detail by the Special Division under 
Vtr. Y. H. Karve, and an estimate 
amounting to Rs. 7,91,592 was pre- 

- pared By him. This provided for 
the construction of an earthen bund 
across the river just below its con¬ 
fluence with the Viravaishnavi* 
The above estimate was submitted 

, . to the Chief Engineer in October 
1902. An alternative estimate 
amounting to Rs. 8,27,782 provid* 
mg for a masonry dam in the river 
portion and earthen Bund for the 
flanks was also prepared with a 
weir 1,000 feet long on the right 
saddle. The Government ordered 
that this project would be taken up 
when funds became available. 

Two similar estimates were prepared 
in 1909 for Rs. 9,09,985 and Rs. 
11,30,000 for entire earthen bund 
and masonry dam and earthen 
flanks with a weir of 1,900 feet long 
in the one case and in the other the 
dam 400 feet long also to act as a 
weir with an open weir 1,100 
feet on the right side. The former 
was submitted to Government for 
sanction recommending, however 
the composite dam scheme feu 
adoption as being the safer. 

Ta 1918 the Executive Engineer, 
Tumkur Division (Mr. G. KriaW 
Iyengar) prepared an alternative 
alignment about two furlongs 
higher up along the line of rocky 
boulders in the Shimsha and Vita* 
vaishnavi. His was not pursued 
farther because the length of the 

ooethaiv 
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I’d pursuance of the policy o»* taking up 
irrigation works in all the Dis¬ 
tricts, this large scheme was again 
taken up and the estimates prepa¬ 
red in 1909 were revised and two. 
estimates, one amounting to Its. 
18,00,00*'' and the other to Rs 
15.75,000 were prepared in 1928. 
The latter was for eoasmieting 
mi earthen bund along die entiie 
length The financial and revenue 
aspects of the scheme were gone 
into incomplete detail. 

The Dewan inspected the site in 
October 1931 and ordered tliut th^ 
project should be further examin¬ 
ed. Plans aac! estimates amount¬ 
ing to Rs. 22,00,000 were prepared 
thereafter in accordance with the 
instructions of the Chief Engineer. 

I'l) Personnel Executive Engineer—Shri M. Nara- 
simhiah lb A., O.E., M.l.E. (fnd.) 

(3} Bibliography (3) («) Administration Report of the 
Public Works Department, Mysore 
Htate, ending 30th June 1937-1938. 

(it) Marconahally Reservoir Project 
'l Address presented to Iris High¬ 
ness the Maharaja of Mysore, 
by the then Chief Engineer of 
Mysore. ” 

(m) Mareonahalli Reservoir Project. 
Kunigal Taluk, Tumkar District, 
Mysore State (Typed note). 

MMle 
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III. 10. Byramangala Darn 

(Earthen) 
I. GENERAL 

1) Bright above the lowest river bed 
(2) Location 

(3) Authority or owner 
(4) Purpose—Main and subsidiary 
3) Tear of commencement 
6) Tear of completion 
7) Capital cost 

(a) Estimated 
(b) Actual 

(8) Cnlturable area commanded by the 
project 

{9} Area irrigated 
(lljf- Means of access 

65 feet 
Mysore State, Bangalore District, 

(Vrishabhavafci River) 
Government of Mysore 
Irrigation 
July 1939 
December 1943 

(i) Rs. 9,38,720 
(&) Rs. 11,00,000 
4,000 acres 

<1,200 acres 
By an approach road from 7/21) mile 

of Madras Canananot Rjad 

IL GEOPHYSICAL 

(1) Area of catchment 
(2) Mature of catchment 
(3) Mean annual precipitation 

(a) Rainfall 
{4) Mean annual yield of the catchment 
(5) Climate 
(6) Temperature conditions and varia¬ 

tions 
(7) Rate of Flow 

(a) Maximum 
(b) Minimum 

(8) Detritus charge of the stream 

147 square miles 
Hilly 

(a) 30 inches (average of 40 years) 
26,718 acre feet 
Moderate 

(a) 8,100 cusecs (calculated) 
(5) No flow 

There is a considerate quantity of 
tilt in water during flood days. 
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(9) Chamcter (chemical) of the water 
sto'T-'i t V; reservoir 

ao) .riccgical features 

{a) of foundations (a) It has rooks in the river portion 
and gravel on the flanks. 

(6) of catchment area 

HL TECHNICAL 

A. SlATISTICAi 

(1) Reservoir Data 
(a) M. W. L, (a) JR. L. 108'00 from datum kae 

as per cro.'s necfcioi 
ib) F. 3. L. (6) R. L. 105*00. 
(e) Area at-M. W. L. (c) 1*57 square miles 
(d) Area at F. R. L 
(e) Maximum length 
(/) Maximum tvidlL 
(р) Length of periphery 

(2) Capacity of the reservoir 

(а) Gross («) 17,148 acre feet. 
(б) Live 
(с) Flood siorag. 
(d) Carryover 

(8) Maximum height above the 72 feet 

lowest point of foundations 

U) Height above the lowest river 65 feet 
bed at dam 



8tBjLHAN&£ti£ DAM 01. i6, (fi*) 
*6} Haight of the top ef tie dam abov* 

or weir 
$) Maximum width at level of founda¬ 

tion 

(7) Width at top 

(8) Slopes 

(а) Upstream 

(б) Downstream 

(9) Length at top of the dam 
(а) Non-overflow 

(i) Main 
(ii) Subsidiary 

(б) Spillway 

9 feet 

393-5 feet. 

15 feet from waste weir to sluice and 
12 feet from sluice to end. 

(») 1 
>Aspei **iw section 

(b) J 
7,509 feet 

(6) 500 feet 

(10) Cubic volume of the bodv of the 2,970.000 cubic feet 
dam. 

6. OTHERS 

(11) Material of which the dam is con¬ 
structed 

^12) Specific gravity 
(a) Masonry 

{d) Earthfill 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness 
of the foundation of the dam 

Earth with gravel casing on the 
exterior, puddle and masonry for 
core-wall and rough stone for re¬ 
vetment 

Upstream is protected with rough 
stone revetment starting 4 feet 
above maximum water level going 
down to river bed level. Thickness 
of revetment increases 9 inches for 
every 10 feet, starting with a thick¬ 
ness of 1§ feet at the top. 

Longitudinal and transverse jelly 
drains at ground level in rear half 
of the bund are provided which 
finally join on to the catch-water 
drain. 

This is secured by means ul‘ consoli¬ 
dated gravel embankment with 
puddle and masonry core walls 
which are inside the bund and by 
the rough stone revetment which 
is placed on the upstream side, 
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(16) Hydraulic gradient for which the 
embankment is designed 

(17) Particular of the berm (if any) 
width and position 

(18) Position and form of the core wall 
(or other means of securing water 
tightness) 

(19) Batter (if any) of the core wall 

1 in 4 

Puddle core-wall is provided 
throughout in the centre of the dam 
with an additional masonry core- 
wall which is provided only over 
the rocky portion. 

In the puddle core-wall— 
1 in 6 above the formation level 

1 in 4 below the formation level 

(20) Maximum depth below ground sur- 15 feet 
face of cora-wali or other means of 
securing water tightness 

(21) Method of keying core-wall or Ksy trenches 
other wall in th* underlying ground 

(22) Nature of material forming the Pwills Core wall 
core or other wall Puddle of a good mixture of day 

and gravel. 
Masonry Core-wall 

Stone in 1: 6 cement mortar. 
IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(a) Crown waste 198 acres 
(b) Proprietory 820 acres 

(2) Dislocation 

(b) Families 
(c) Population 
(d) Roads: 

(i) Highway 
(ii) District Roads 
(in) Village Roads 

(e) Railway Lines 
(/) Temples, Mosques, etc. 
(ff) Graves, etc. 
(h) Trees, Gardens, Pastures, 

Houses, Walls, etc. 
(*) Bridges 

(3) Compensation paid under each ca¬ 
tegory of item 

(4) Method of compensating for . 
land of dispossessed landholders 

Total Ra. 1,19,500 

Cash compensation 

114 



V, AUXILIARY WORKS 

(1) Sliplusting wests 8urp!u:sing works consist of 800 
feet long open weir, with a darft 
channel which can discharge 
14,000 cusecs 

(2) Outlet works Two sluices with gear rod and 
shatters 

(3) Scouring works 

(4) Inspection facilities 

(5) Fish-pass 

Vm. SUPPLE MENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans 
of the dam and in the method of carry¬ 
ing oat the work 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the dam 

(а) Regulation (a) Byslaios gear rod a^d vant-typ* 
shutter. 

(б) Silting of the reservoir 
(t) Total silt deposited 
(n) Rate of silting 
(m) Density of the silt deposit¬ 

ed 
(tv) Rate of advancement of de¬ 

lta 
(c) Actual yield as against 

estimated 
(d) Various measurements and 
observations 

(t) Evaporation losses 
(ti) Sweating below the dam 
(tu) Temperature measurements 
(w) Seepage and regeneration 

(e) Fish culture 

(f) Anti-malaria measures (e) By caalisation of valleys. 

(5) Recreation facilities 

(6) Lessons to he learnt from the con¬ 
struction. and utilisation of the dam- 
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VJL 8OU03EAFH7 ASI> HISTORICAL 

(l/jEstoric*' The project wrh : deigned. to. «ri~ '•. 
gate 4,000 acres of land, and was 
sanctioned in June 1939. 

It was’fimnced from the irrigation 
• • development fond of the Mysore. 

Government and was programmed 
to be completed 4in two and a half 
years but it wasjactoally eomplet 
ed in Deoendver. 1915 

1i2) Persosnd 

(8) Bibliography i^nblic Works Department Mysore 
State " Administration report, fts 
the year ending with 30th Jane 
1940 
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HI. 11. Kanva Dam 

(Earthen; 
l GENERAL 

(1) Height above the lowest river bed 
(3) Location 

(3) Authority or owner - 

(4) Purpose Main and subsidiary 
(5) Year of commencement 
(6} Year of completion 
(7) Capital cost- 

fa) Estimated 
(b) Actual - .. 

(8) Cultivable area commanded by 
the project. 7 

Id) Area irrigated 

(10) Means of access 

56 feet 

Bangalore District, Mysore State 
(Kanva river) 

irrigation 
July 1940 
1946 

(а) Rs. 15,72,760 
(б) Rs. 38,98,800 

3,000 acres 

3, GOO acres 

A, ~I'rom Clos^bon Bangalore" 
Mysore railway line the site is 9 
miles. 

fl) Area of catchment 

(3) Nature of catchment 

XL GEOPHYSICAL 

133 square miles (total). 98 
mues (independent). 

Hilly 

(a) Bain fall ' 

(4) Total average annual yield of the 
catchment. 

(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

(7) Rate of flow- 
(a) Mttriwiiifn 

(a) 34*0 inches 
36,918 acre feet 

Moderate 

(а) 14,000 cusec* 
(б) No flow 

: W 



ni. 11. on 
DATA Of SKI DAMS If UfOtA 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored in the reservoir 

flO) Geological features — 
(a) of foundations 
(i) of catchment area 

It carries considerable quantity of sDt 
dunng floods. Very little solid 
material is earned. 

(а) Foundation is laid gravel. 
(б) Catchment is mostly three feet 

to four feet thick top soil of red 
earth or gravel on soft rock 

(1) Reservoir Data. 
(a) M. W.L. 
(b) F.R.L. 
(c) Area at M.W.F. 
(d) Area at F.R.L. 
(e) Maximum length 
U) Max mum width 
(g) Length of periphery 

(2) Capacity of the reservoir 
{«) Gross 

(b) Live 

(c) Hood storage 
(d) Carryover 

HI. TECHNICAL 

A. STATISTICAL 

(a) R. L. 2318*00 
(b) R.L. 2312*00 
(c) 1 * 72 square milo^f 

(e) 2$ miles 
U) 1 mile 
(g) 6 miles 

(a) 22,425 acre feet 

i 20^9LSLDima.L:232pjog 

^ _,!Ly28t00 
Ul.2288-00 " "** 

Puddle, 

HS 

"■v 

-- wwspwo vj jxctnva jjo/i 

(3) Maximum height above the lowest 87 feet 
point of foundations. 

atdujn*f ftk°Ve ^owe8t ”ver bed 56feet 

(blEeijhtcftbe tep of tie dm above 8’Ofstt 
tie crest of the tpillway of weir 

ill 
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(8) Maximum width at level of founds- 340 feet nearly 
tion. 

(7) Width at top 20 feet 

(8) Slopes 

(a) Upstream 
(5) downstream Ai per eros3 section 

(9) Length at top of th9 dam 4,635 feet. 
(a) Non overflow 

(i) Main 
* (ii) Subsidiary 

(5) Spillway 

(10) Cubic volume of the body of the 7,497,000 cubic feet 
the dam 

B. OTHERS 

(11) Materials of whioh it is construct* Earthen-with rn outer easing 0f 
ed gravel and core walls are of puddle 

and stone. 

(12) Specific gravity- 
fa) Earthfill 

(13) Nature of protection ani water 
proofing of the upstream and down* 
stream faces 

(14) Provision for dealing with seepage 
and drainage water 

(IB) Means of securing water right¬ 
ness of the foundat.on of the dam 

(21) Hydranlio gradient for which the 
embankment is designed 

Front slope is protected with rough 
Btone of revetment and the rear is 
protected with turfing above rook- 
fill. 

At the ground level jelly drains have 
been provided to drain off all the 
seepage water. Cross drains have 
also been constructed at intervals 
to lead all the seepage to the main 
v„lley. 

On the front side, this is secured by 
means of rough stone revetment 
laid over well puddled earth. It is 
further provided with a masonry 
wall in mud to serve as foundation 
of revetment. In the centre a 
puddle core wall has been provided. 

1 in 4 

(22) Particular of the berm (if any) 8-0 feet at R. L. 2286. 
width and position 18 feet at R. L. 2297. 

u» 
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(23) Position t':v\ fo:m of bh:~ < oi .* wall \ puddle core wall in the centre is 
or Ot'llOl Ku^ui of -nrJI ’0 7, :^r»r provided with 1 in 6 baLtew aborn 

formation level and 1 in 1 b.i<tor 

(24) fte# ^ hl stty) of the core \r*ll 

lie low formation lo^ol, Poi 
masonry core wall bailer i» 
either taken in steps or given 
l in 12 on each side. 

(25) Maxuaiun <MjHj beiou guttud The depth of the puddle core wall'is 
surface of<nr o*Tw m'*r m of 15 feet (maximum) below ground le • 
#ecmin£ wa{,«»* ti^htno,^ vel, and in case of river portion it 

is 30 feet below bod level. A 
number of puddle cut off walls, 
have been provided at 50 feet apart, 
(u addition to the above there is 

(26) Method of keying core wall or 

one puddle trench in the front por¬ 
tion up to ground level. 

By constructing grip trenches 
other wall in Iho underlying ground. 

rXt) NatiiK of material forming the Puddle, and stone masonary l in 8 
core or other wall cement mortar 

IV, PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(I) Land tinbitimjcd- - 
(a) Crown wush' 50 acres 
(6) Proprietory 1,100 acres 

(2) Dislocation— 
(a) Yillages 4 
(b) Families 285 
(c) Population 2,280 

(d) Roads 
(k) Highways 
lii) District Roads 
{Hi) Village Roads . 

(e) Railway Lines 
{/) Temples, Mosques, etc. 10 
(g) Craves, etc. 8 
{h) Trees, Gardens, Pastures. 

Houses, Wells, etc. 
(i) Bridges 

(3) Compensation paid under each Re. 10,02,000 
category of item (2) 

(A) Method of compensating for_ laud Cash compensation 
of dispossessed 

180 
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7. AUXILIARY WORKS 

(I> Surplussing works Hood discharge effected by hood sy¬ 
phons. 

(2) Outlet works. Ordinary sluice with gear rod and 
shutter (sluice 3-5 feet by 5*5 feet) 

(3) Scouring works 
(4) Inspection facilities 
(8) Fish pass 

(6) Means for dissipating energy below There is a fall of nearly 80 feet from 
the spillway. the crest of the hood syphon to the 

riverbed. This fall has been ne¬ 
gotiated by the construction of 
three masonry drops with solid 
masonry aprons. 

Tin. SUPPLEMENTARY INFORMATION 

(1) Constructional features Consolidation of earth has been done by 
using road rollers, the earth was put 
in an six inches to nine inch layers 
and watered by means of hose pipes. 
Both revetment work and bund 
work were done simultaneously. 

(2) Changes introduced in the plans of At the preparation of the project 
the dam and in the method of car- open weir was proposed for flood 
tying out the work discharge, which was later altered 

to siphon spillway. 
(3) Noteworthy occurrences and acci¬ 

dents. 
(4) Operation of the dam— 

(а) Regulation (a) By sluice gear rod and shatter 
(vent type). 

(б) Silting of the reservoir— 
(i) Total silt deposited 
(it) Rate of silting 
(in) Density of the silt deposited 
(tn) Rate of advancement of delta 

(6) Actual yield as against estimat 
ted. » 

(d) Various measurements and 
\f observations— 

(t) Evaporation losses 
(ii) Sweating below'the'dam 
(Hi) Temperature measurements 
(iv) Seepage and regeneration (tv) Jelly drains provided* 
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(e) Fisk cultnre 
if) Anti-malaria measures {/) Village reserve trenches at 

one furlong zone and canalisa¬ 
tion of vaUejBi 

Recreation facilities 
(8) Lessons to be learnt from the 

construction and utilisation of 
the dam 

VI. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 
(2) Personnel 
(3) Bibliography Administration report for the year 

ending June 1941 of Mysore 
Public Works Department. 







IY . 1. (i) 

IV. 1 Rajaram Dam 

(Earthen j 

1 GENERAL 

(1) Height above the lowest river bed 52 foet 

(2) Location Kolhapur, Bombay State, (Local 
stream). 

(3) Authority or owner Bombay Government 

(4) Purpose—Main and subsidiary Irrigation 

(5) Year of commencement 

(6) Year of completion 

(7) Capital Cost 
(a) Estimated. 
(b) Actual 

(8) Culturableareacomma-ndedbythe 
project. 

(9) Area irrigated About 50 acres of sugarcane and 10 
acres-of other crops. 

(11) Means of access The dam is approached by the Pro¬ 
vincial road from Kolhapur to 

•' Belgram and is three miles from 
Kolhapur. An approach road, is 
about half mile long from the trunk 
road to the dam site. 

H. GEOPHYSICAL 

(1) Area of catchment 1*66 square miles. 4-25 square miles 
including that of the feeder chan¬ 
nel. 

(2) Nature of catchment 

(3) Mean annual precipitation 
(a) Rainfall 40 inches 

(4) Total average annual yield of the 920 acre feet 
catchment 
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r?. i/fd) BATA. <W H»H SAKS Of DTDU 

EL QEOPHYSICAL-contf. 

(0) Climate Temperate. 

(6) Temperature eendirions and varia¬ 
tions. 

(7) Bate of Flow 
(а) Maximum 
(б) Minimum 

(8) Detritus charge of the stream 
(9) Character (Chemical) of the water The water is good and potable 

stored in the reservoir. 
(10) Geological features 

(a) of foundations Bock 
(b) of catchment area Bock 

(1) Beservoir Data 

(a) M.W.L. 
(b) F.K.L. 
(c) Area at M.W.L. 
(d) Area at F.B.L. 
(e) Maximum length 
(/) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir 
(а) Gross 
(б) Live 
(c) Flood storage 
(d) Carry-over 

DDL TECHNICAL 

A. STATISTICAL 

E.L. 1881-50. 
E.L. 188--00. 
0-1 square mile. 

TlSWTeet * * 

Cms section of Baja Bam Dam 
- 1ft 



BAJA SAM SAS£ I?» 1. (iii) 

(3) Maximum height above the low¬ 
est point of foundations 

51*0 feet 

(4) Height above the lowest river bed 
at dam 

52*5 feet 

(5) Height of the top of the dam above 
the crest of the spillway or weir 

5*0 ieet 

(6) Maximum width at level of founda¬ 
tion 

218 feet 

(7) Width at top 

(8) Slopes 

(а) Upstream ' 
\ 

(б) Downstream J 

8 feet 

[■As per* cross secfcfcii 

(9) Length at top of the dam 
(a) Non-overflow 

1,350 feet 

(i) Main 

(m) Subsidiary 
1,290 feet 

(b) Spillway or waste weir 

(10) Cubic volume of the body of the 
dam 

60 feet 

B. OTHERS 

(11) Material of which the dam is eons- Earth aud moor am 
trueted 

(12) Specific gravity 
(d) Earthfill 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness 
of the foundation of the dam 

(21) Hydraulic gradient for which the 1 in 3 
embankment is designed. 

(22) Particular of the berm (if any) 
width and position 

(23) Position and form for the core As jer cross section 
wall (or other means of securing water 
tightness) 

1ST 



I?. 1.0V) BATA. 0? SMS DAMS VS VSVU 

(24) Batter (if any) of the core-wall 
(26) Maximum depth below ground 

surface of core-wall or other means 
of securing water tightness 

(26) Method of keying core-wall or 
other wall in the underlying ground 

(27) Nature of material forming the Puddle of black soil 
core or other wall 

IV. PREPARATION FOR SUBMERGENCE OP AREA ABOVE THE PA! 

(1) Land submerged: 
(a) Crown waste 
(b) Proprietor^ 

(2) Dislocation: ■- • 
• (a) Villages 

(6) Families 
(c) Population 
(d) Roads : 

(i) Highways 
(ii) District Roads 
(Hi) Village Roads 

(e) Railway Lines 
(f) Temples, Mosques, etc. 
(g) Graves, etc. 
(7i) Trees, Gardens, Pastures, Hou¬ 

ses, Wells, -etc. 
(i) Bridges 

{^Compensation paid under each 
category of item (2) 

(4) Method of compensating for land 
of dispossessed landholders 

V. AUXILIARY WORKS 

(1) Surplussing works An ordinary waste weir CO foot 
long. 

(2) Outlet works One sluice gate one foot by one 
foot. 

(8) Scouring works One sluice gate one foot by- one 
foot. 

(4) Inspection facilities One metal gate constructed l.foot 
3 inches by 1 foot nine inches 
with a sliding shutter actuated 
by screw-work and a tunnel of 
the same size running through 
under the embankment. 

m 



RAM BAH SAM IV. 1. pr) 

(B) Fish-pass 

(6) Means for dissipating energy 
below the spillway. 

VI. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced m the plans of Originally it was intended to raise ita 
the dam and in the method of top 20 feet higher, than that cons- 
carrying out the work. tructed at present. Later the de¬ 

sign was changed while commen¬ 
cing the embankment above the 
ground level. 

(3) Noteworthy occurrences and acci- There was one accidental death of a 
dents. ' coolie, and that was due to having 

fallen a part of earthen embank¬ 
ment on his body while working. 

(4) Operation of the dam 
(a) Regulation 

(b) Silting of the reservoir 
(i) Total silt deposited 
(it) Rate of silting 

(in) Density of the silt deposited 
(iv) Rate of advancement of 

delta 

(c) Actual yield as against esti¬ 
mated. 

(d) Various measurements and 
observations. 
(») Evaporation losses 
(ii) Sweating below the dam 
(Hi) Temperature measurements 
(iv) Seepage and regeneration 

(e) Fish culture 
(g) Anti-malaria measures 

(8) Recreation facilities 

(6) Lessons to be learnt from the cons¬ 
truction and utilisation of the dam. 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 

(2) Personnel 

(3) Bibliography 
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IV, 1(1) 

IV. 2. Madag Dam 

(Earthen) 
I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose—Main and subsidiary 

(5) Tear of commencement 

(6) Year of completion 

(7) Capital cost 
(a) Estimated 

(b) Actual 

{8) Colturable area commanded by the 

project. 

(9) Area irrigated 

(II) Means of access 

144*00 feet 

Located in the Mysore territory 
bordering on the extreme south¬ 
west of the Dharwar Collecto- 
rate (Kumudati river). 

Bombay Government 

Irrigation 

1861 

1866 to 1867. The original dam was 
an ancient* work which was re¬ 
paired on a smaller scale 

(а) Rs. 2,49,407/- only for im¬ 
provements and repairs 
such as 

(i) Constructing a drain outlet* 

(ii) Closing the breach in the 
dam. 

and (in) Constructing left and right 
bank canals. 

(б) Rs. 1,67,598. 

1,345 acres 

428 acres 

It is accessible from Rani Beunur 
Station on Poona Bangalore sec¬ 
tion (M. and S.M. Railway) and 
by metalled road,' 4 miles, upto 
the dam rite. 

*The original work done by the Kings of Vijayanagar. 
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H. GEOPHYSICAL 

(1) Area of catchment 

(2) Nature of catchment 

(3) Mean annual precipitation 

(a) Rainfall 

(4) Tozal average annual yield of the 
catchment. 

(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

(7) Rate of Elen* 
(o) Maximum 
(b) Minimum 

(8) Derritus charge of the stream 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features 
■ (a) of foundations 
(b) of catchment area 

* 

540 square miles 

Hilly and plain 

(a) 31*77 inches 

Temperate 

Average summer 37°F and Maximum 
105°F. Average Winter 79°F and 
Minimum 60°F. Average Mon¬ 
soon 80°F. 

There is some silting, but no obser¬ 
vations have been made. 

Suitable for irrigation purposes, 

(a) Slaty clay 
(b) Black soil 

(1) Reservoir Data 

(a) M.W.L. 
(b) F.R.L. 
(c) Area at M.W.L. 
(d) Area at F.R.L. 
(e) Maximum length 
(/) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir 

(а) Gross 
(б) Live 

IH. TECHNICAL 
A STATISTICAL 

(a) R.L. 1900-34 
(b) R.L. 1877-71 

(c) 1*40 square mite 

t«) 1,288 acre feet 

(d) Carry-over 

A 



IV- 2. <iii) HADAG BAH 

(3) Maximum height above the low¬ 
est point of foundations 

(4) Height above the lowest riverbed 144 feet 
at dam 

(5) Height of the top of the dam above 
the crest of the spillway or weir 95-29 feet 

(6) Maximum width at levol of founda¬ 
tion 

(7) Width at top 

(8) Slopes 
(a) Upstream 
(b) Downstream 

(9) Lengthattopofthedam 

(а) Non-overflow 
(») Main 

(б) Spillway 

(10) Cubic volume of the body of the 
dam 

400 feet to 600 feet 

(«) 2* : 1 
(6) 2 : 1 

1,850 feet 
r 

(а) (i) 1,700 feet 

(б) 150 feet 

B. OTBEBS 

(11) Material of which the dam is co~s- Natural soil or rook 
trusted 

(12) Specific gravity 

(13) Nature of protection and water¬ 
proofing of the upstream and 
downstream faces 

(14) Provision for dealing with seepage 
and drainage water 

(21) Hydraulic gradient for which the 
embankment is designed 

«j2) Particular of the berm (if any), 
. width and position r k 
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IV. 2. (w) SATA OF HIGH DAMS IN’ INDIA 

(23) Position and form of the core-waU 
(or other means of securing water 
tightness) 

(24) Batter (if any) of the core-wall 

(25) Maximum depth below ground sur¬ 
face of core-wall or other means of 
securing water tightness 

(26) Method of keying core-wall or 
other wall in the under lying ground 

(27) Nature of material forming the 
core or other wall 

V. AUXILIARY WORKS 

(1) Surplussing works Protective masonry waste weir is 
150 feet long and its average dis¬ 
charging capacity is 444 cusecs. 
The tank breached in the western 
embankment, and masonry weir 
was constructed across the breach 
to protect it from further erosion. 

(2) Outlet works Its culvert is provided with shutter 
and screw rod arrangement. 

(3) Scouring works 

(4) Inspection facilities 
(5) lish-pass 

(6) Means for dissipating energy 
below the spillway 

k VIE. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work 

(3) Noteworthy occurrences and acci¬ 
dents. 

(4) Operation of the dam 
(а) Regulation 

(б) Silting of the reservoir 

(i) Total silt deposited 

(m) Rate'of silting I 



MADAG bam 

(iv) Bate of advancement of 
delta 

(c) Actual yield as against estima* 
ted 

{d) Various measurements and 
observations 
(i) Evaporation losses 
lii) Sweating below tbe dam 

(e) Fish culture 
(f) Anti-malaria measures 

(5) Becreation facilities 

(6) Lessons to be learnt from the 
construction and utilisation of the 

dam 

IX. bibliography and historical 

(1) Historical It is situated in the Mysore terri¬ 
tory bordering on the extreme 
south west of the Dharwar Collec- 
torate. It was formed by construc¬ 
ting three embankments, across 
gorges in the range of hills. 
It is believed that the work 
was carried out in the time of 
Vijaynagar kings (1336-1570). 
There is no record of any active 
step having been taken to utilize 
the water standing in the tank, 
until captain Playfair, E.E., the 
then Executive Engineer took the 
matter in 1858 and construc¬ 
ted a culvert waste weir and right 
and left bank canals at a cost of 
Ba. 1,67,698. 

(2) Personnel 

(3) Bibliography 

UMNjj 





17.3. (i) 

IV. 3. Ekruk Dam 
/ 

(Earthen) 

I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose—Main and Subsidiary 

(5) Year of commencement 

(6) Year of completion 

(7) Capital cost 

(a) Estimated 
(b) Actual 

(8) Culturable area commanded by the 
project 

(9) Area irrigated 

(11) Means of access 

76*0 feet 

Sholapur district, Bombay State 
(Adhila Nala, IS miles from Shola¬ 
pur) 

Bombay Government 

Irrigation, Industry and water supply 

1866 

1871 

Rs. 21,35,580 
Rs. 23,68,279 

17,152 acres 

16,942 acres 

It is situated at a distance of five 
miles North East of Sholapur, and 
is approachable by a motorable 
road. 

n. GEOPHYSICAL 

(1) Area of catchment 

(2) Nature of catchment 

(3) Mean annual precipitation 

(a) Rainfall 

(4) Total average annual yield of the 
catchment. 

(5) Climate 

(6) Temperature conditions and varia¬ 
tions. 

159 square miles 

Hat, grazing land (soil and moorum) 

28*5 inches 

55,555 acre feet 

Hot 
Maximum 115°F 
Minim nm 50°P 
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(7) Rate of How 

(a) Maximum 

(b) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features 

(a) of foundations 
(b) of catchment area 

Discharge through waste weir 43,763 
cusecs 

Sweet; it is impounded during mon¬ 
soon period. 

Moorum 
Earth and moorum over Deccan 

trap 

ID. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data 

(а) M. W. L. 
(б) F.R.L. 
(c) Area at M.W.L. 
(d) Area at F. R. L. 
(e) Maximum length 
(/) Maximum width 
(g) Length of periphery 

(2) Capacity of tho reservoir 

(a) Gross 

(b) Live 
(c) Flood storage 
(d) Carry-over 

R. L. 1531 • 60 
R L. 1521-60 
7-0 square miles 
6*5 square miles 
5-25 miles 
2-25 miles 

(i) As originally desigr ed—76,446 
acre feet 

(ii) As recently surveyed—55,946 
acre feet 

55,946 acre feet 
4,320 acre feet 
15,128 acre feet 



EKRTJK DAM IV. 3. (iii) 

(3) Maximum height above the lowest 
point of foundations 

(4) Height above the lowest river bed at 
dam 

(5) Height of the top of the dam above 
the crest of the spillway or weir 

(6) Maximum width at level of founda¬ 
tion 

(7) Width at top 

(8) Slopes 
(а) Upstream 
(б) Downstream 

(9) Length at top of the dam 

(a) Non-overflow 

(i) Main 

(b) Spillway 

(10) Cubic volume of the body of the 
dam 

(11) Material of which the dam is con¬ 
structed. 

('12) Specific gravity 
(d) Earthfill 

(13) Nature of protection and water¬ 
proofing of the upstream and 
downstream faces 

(14) Provision fox dealing with seepage 
and drainage water 

(15) Means of securing water tightness 
of the foundation of the dam 

(21) Hydraulic gradient for which the 
embankment is designed 

(22) Particular of the berm (if any) 
width and position 

23) Position and form of the core wall 
(or other means of securing water 
tightness) 

91*0 feet 

76*0 feet 

17*0 feet 

386*0 feet 

6*0 feet 

3 to 1 
2 to 1 

7,000 feet 

(t) 6,250 feet 

(») Eight bank 300 feet 
(t») Left bank 450 feet 

39,800,000 cubic feet 

B. OTHERS 

Earth and moorum 

Stone pitching on upstream side 
up to highest flood level and flank 

wall at ends 

Cross and longitudinal drains of dry 
rubble stone 

By means of a puddle trench 

1 :4 (observed) 

No berm was provided originally. 
A berm (100'x45'xl0') has been 
constructed as a repair work. 

There is no core-wall, but a puddle 
trench at bottom is made below1 
ground level. 
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DATA OF SIGH DAMS IN INDIA 
IV. 3.iv) 

24) Batter (if any) of the core-well 
sur¬ 

face of core-wall or other means 
of securing water tightness 

(26) Method of keying core-wall or other 
wall in the underlying ground 

(27) Nature of material forming the core 
or other wall 

Puddle trench 1 in 5 

Puddle trench is 5 feet below ground 
level. 

There is no coie-wall, but a puddle 
trench below ground level. 

There is no core-wall constructed- 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged- 

fa) Crown waste ^ 

fa) Proprietory J 

(2) Dislocation 

fa) Villages 

fa) families 
fa) Population 
fa) Roads: 

(i) Highways 
(«) District Roads 
{iii) Village Roads 

(e) Railway lines 
(/i Temples, Mosques, etc. 
[g) Graves, etc. 
(h) Trees, gardens, pastures, 

Houses, Wells, etc. 

6*5 square miles 

Hipprga and Ekruk village sub¬ 
merged and subsequently shift¬ 
ed. 

.1,500 souls approximately 

Temples in above villages 

(3) Compensation paid under each cate- Villages shifted and land given in 
gory of item (2) exchange 

(4 Method of compensating for land of As for item (3) above 
dispossessed landlords 

V. AUXILIARY WORKS 

(1) Suiplussing works Waste weir: Discharging capacity 
43,763 cusecs 

Right bank 300 feet long 10 feet 
depth 

Left bank 250 feet long 10 feet 
depth ' 

Left bank 200 feet long 7| feet 
depth 

HO 



EKRUK DAM IV. 3. (v) 

(2) Outlet works Sluioe gate No. 1-4 feet by 4 feet, 
No. 4 conical bucket valve 2 feet 
diameter on low level perennial 
canal. Tower sluice gate No. 1, 

/0, „ . _ . 2 feet by 2 feet and No 2 conical 
(3) Scouring Work bucket valve 2 feet diameter on each 

tower of the high level left and 
right bank canal. A-30 inch dia¬ 
meter C. I. pipe with sluice valve 
connected to the break pressure 
tank of the gravitation main of the 
Sholapur water works. 

(4) Inspection facilities (i) Draw off tunnel 

(ii) Foot bridge 

(in) Valve tower 

(5) Fish-pass 

(6) Means fordissipating energy below Drowned channel through hard 
the spillway. lock ° 

VHL SUPPLEMENTARY INFORMATICS 

(1) Constructional features 

(2) Changes introduced in the plans The following improvements, found 
of the dam and in the method of necessary during construction were 
carrying out the work carried out viz., (1) increasing toe 

former waste weir on the Right 
•Bank of toe river from 250 to 300 
feet in length, (2) adding a second 
weir on toe Left Bank 500 
feet in length but at a level higher 
by 3 feet, (3) changing toe design 
for toe perennial canal to give a 
discharging capacity to 70 cusecs, 
(4) provision of a 1st class residence 
for the officer-in-charge of toe 
work and (5) Constructing the 
dam entirely of earth instead of 
toe original proposal to have 
the flanks of masonry and the 
middle portion of earth as it was 
found that the foundations of the 
extremities were deeper thaw anti¬ 
cipated. 
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IV. 3. (vi) DATA OF HIGH DAMSON INDIA 

In 1870 it was found that the 
actual flood discharge during 
extraordinary falls of rain was 
much more than that arrived at 
from observations and enquiry, 
and it was necessary to raise the 
dam by four feet and to lower the 
crest of the right bank waste weir 
by one foot. These proposals were 
sanctioned in the same year and 
were carried out. 

(3) Noteworthy occurrences and acei- (3) Small slips occurred in 1876 
dents- and 1883 m heavy rains near 

eha inage 30, which was subsequent¬ 
ly repaired by additional berme 
(45' width X H>' high) with earth 
and moorum and boulder drains. 
This was ascribed to black soil 
foundation. There was no leak¬ 
age. 

(4) Operation of the dam 

(a) Regulation 

(&) Silting of the reservoir 

(i) Total silt deposited 
(ii) Rate of silting 
(to) Density of the silt deposited 
(iv) Rate of advancement of del¬ 

ta1 

(c) Actual yield as against estimat- About 73% since 1923 
ed 

(d) Various measurements and ob¬ 
servations 

(i) Evaporation losses 
(ii) Sweating below the dam 
(to) Temperature measurements 
(iv) Seepage and regeneration 

(e) Fish culture 

(/) Anti-malaria measure 

(5) Recreation facilities 
142 
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(6) Lessons to be learnt from the con¬ 
struction and utilisation of the dam 

IX. BIBLIOGRAPHY 

(1) Historical 

(2) Personnel 

(3) Bibliography 

It was originally constructed for 
irrigation only but later on when 
the town of Sholapur developed, 
the Municipality provided for a 
water supply scheme in the 
yeai 1881. The mills originally 
depended for their water supply on 
their wells, but as these were 
increased they also drew watei 
from the tank. Later on non- 
agricultural purposes increased to 
such an extent that water for irriga¬ 
tion had to be limited and Govern¬ 
ment, in 1929, fixed the maximum 
draw off for a major part of revenue 
from the mills and Municipality. 

AND HISTORICAL 

The tank, was suggested and roughly 
surveyed in May 1863 by Major 
General (Then Captain) Fife, R. E. 
with a view to fi. ding out the possi¬ 
bility of constructing a tank which 
would save the tract during seasons 
of draught and would also com¬ 
mand a large area for cultivation. 
As a result of the rough survey, 
the Ekruk tank was found to meet 
these requirements and detailed 
survey was started in 1863. Plans 
and estimates were submitted to 
Government in 1866. The work 
was sanctioned and started in 1866. 

Major General (then Captain) 
Fife R. E., Superintending En¬ 
gineer specially appointed for its 
construction. 

History of canal head works Ekruk 
Tank, Sholapur (Typed note). 
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IV. 4. (i) 

(1) Height above the lowest 
bed. 

(2) Location 

(3) Authority or owner 

(4) Purpose—Main and Subsidiary 

(5) Year of commencement 

(6) Year of completion 

(7) Capital cost 

(а) Estimated 
(б) Actual 

(8) Culturable area commanded by the 
project. 

(9) Area irrigated 

(ll) Means of access 

60 feet 

Satara district, Bombay State, 
(Wong Nala)- 

Bombay Government 

Irrigation 

1868 

1873 

(a) Rs. 501,339 
(ib) Rs. 598,126 

4,625 acres 

1,500 acres average 

(a) It is accessible from ICarad 
railway station (Madras and Sou¬ 
thern Mahratta Railway) by road 
via Yita town. 

or 

(b) From Koregaon *1 Railway 
Station (onM. &S. M. Railway) 
moVaduj. 

IV. 4. Mayni Dam 

(Earthen) 

I. GENERAL 

river 

n. GEOPHYSICAL 

(1) Area of catchment 54 square miles 

(2) Nature of catchment Hilly catchment 

(3) Mean annual precipitation 

(a) Rainfall 
M6 

(a) 25*42 inches 



IV. 4. (ii) DATA OP HIGH DAMS IN INDIA 

(4) Total average annual yiel 1 i,f the 
catchment. 

(5) Climate 

(6) Temperature cjn liti »ns an*l varia¬ 
tions. 

(7) Rate of flow 

(a) Maximum 

(b) Minimum 

(8) Detritus charge of the etna u 

(9) Character (chemical) of tin* watm 
stored in tin reservoir 

(10) Geological featines 

(a) of foundations 

(b) of catchment area 

5,380 acre feet. 

Temperate. 

Maximum temperature 105°C 
Minimum temperature 45°*) 

During monsoon there is a hca vy fl o w 
of silt 

$weot 

(n) Earth and moorum 

(b) Earth and moorum overlying 
Dacean trap 

HI. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data 

(i) M. W. L. 

(b) F. R. L. 

(c) Area at M. W. L. 

(d) Area at F. R L. 

(e) Maximum length 

(/) Maximum width 

{g) Length of periphery 

(2) Capacity of the reservoir 

(а) Gross 

(б) Live 

(c) Flood storage 

(d) Carry-over 

(u) R. L. 2312-52 (At present) 

(b) R. L. 2308-52 (At present) 

(d) 0 ■ 70 square miles 

(a) 4,201 acre feet (in the begin¬ 
ning) 1,854 acre feet (at present) 

(b) 1,854 
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mayni*dam 

Gross Section oj Mmjni Dam 

(3) Maximum height above, the lowest 
point of foundations 

(4) Height above the lowest river bed at 59 ■ 5 fn t 
dam. 

(5) Height of the top of the dam above 11 Ofeet 
the c»est of the spillwaj or weir. 

(6) Maximum width at level of founda- 31 • 2 feet 
tion. 

(7) Width at top 8 feet 

(8) Slopes 

(а) Upstream (a) 3:1 
(б) Downstream (6) 2:1 

(9) Length at top of the dam 

[a) Non- overflow 

(i) Main (a) [i) 3,95 feet 
(&) Spillway (6) 1,150 eet 

(10) Cubic volume of the body of the 63,870,000 cubic feet 
dam. 

B. OTHERS 

(11) Material of which the dam is oon- Earth and moorum 
structed 

(12) Specific gravity 

■ (d) Earthfill 

(13) Nature of protection and water- Upstream side is pitched with stones 
proofing of the upstream and down upto highest flood level, 
stream faces 

(14) Provision for dealing with seepage 
■ and drainage water 



IV, 4. (iv) DATA OF HIGH DAMS IN INDIA 

(15) Means of securing water tightness 
of the foundation of the dam 

(21) Hydraulic gradient for which the 1 in 4 
embankment is designed 

(22) Particular of the berm (if any) 20 feet wide at R. L. 2287-00. 
width and position 

(23) Position and form of the core¬ 
wall (or other means of securing 
water tightness) 

(24) Batter (if any) of the core-wall 

(25) Maximum depth below ground 
surface of core-wall or other means 
of securing water tightness 

(26) Method of keying core-wall or other 
wall in the underlying ground 

(27) Nature of material forming the 
core or other walls 

V. AUXILIARY WORKS 

Surplussing works 

(2) Outlet works 

(3) Scouring works 

(4) Inspection facilities 

(5) Fish-pass 

(6) Means for dissipating energy below 
the spillway. 

Waste weir which is 1,150 feet in 
length is built in masonry, but 
550 feet portion of this length 
faced with concrete. Its dischar¬ 
ging capacity is 38,668 cusecs. 

Circular sluice of 3 feet diameter 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of The work of raising and strengthening 
the dam and in the method of carry- the waste-weir and earthen dam 
ing out the work of Mayni Tank by four feet has 

been completed very recently. 

(3) Noteworthy occurrences and acci- Owing to heavy rains on October 
dents 17 and 18, 1889 considerable 

damage occurred to the waste- 
weir and channel. 



MAYNI DAM tv. 4. (v) 

(4) Operation of the dam 

(a) Regulation 
(b) Silting of the reservoir 

(i) Total silt deposited 

(ii) Rate of silting 
(lii) Density of the silt de¬ 

posited 
(iv) Rate of advancement of del 

ta 

(c) Actual yield as against estimat¬ 
ed 

(d) Various measurements and ob¬ 
servations 

(i) Evaporation losses 
(ii) Sweating below the dam 
(Hi) Temperature n easurements 
(iv) Seepage and regeneration 

(e) Fish culture 
(/)Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the con¬ 
struction and utilisation of the dam. 

IX. BIBLIOGRAPHY AND HISTORICAL 
(1) Historical 
(2) Personnel 

(3) Bibliography Public Works Department Bombay 
“ History of the tank ” 

(a) By sluice arrangements 
(b) 107-4 million cubic feet 

during 75 years 
(i) 2,470 acre feet 

(n) about 33 acre feet per year 

149-450 





IV. 5. (i) 

IV. 5. Pingli Dam 

(Earthen) 

I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose-Main and subsidiary 

(5) Year of commencement 

(6) Year of completion 

(7) Capital cost 
(a) Estimated 
(ft) Actual 

(8) Culturable area commanded by the 
project. 

(9) Area irrigated 

{11) Means of access 

53-5 feet 

Satara district, Bombay Presidency 
(Upper Man River Works) 

Bombay Cro^emment 

Irrigation 

1876 

1878 

(ft) Rs. 2,80,665 

7,823 acres 

* 

1,000 acres 

It is accessible from Koregaon rail 
way station (M. & S.M. Railway) 
by road known as Satara Pandhar- 
pur road. 

II. GEOPHYSICAL 

(1) Area of catchment ' 20 square miles 

(2) Nature of catchment Fairly hilly 

(3) Mean annual precipitation 
(a) Rainfall (a) 21-65 inches 

(4) Total average annual yield of the 4,032 acre feet 
catchment. 

(5) Climate Temperate 

(6) Temperature conditions and varia- Maximum temperature 105° F 
tions. Minimum temperature 45° F 
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IV. 5. (ii) DATA OF HIGH DAMS IN INDIA 

(7) Rate of Flow 
(a) Maximum 
(b) Minimum (6) No flow 

(8) Detritus charge of the stream Water carries silt and brush wood in 
monsoon period. 

(9) Character (Chemical) of the water Sweet 
stored in the reservoir. 

(10) Geological features 
(a) of foundations (a) Earth and moorum 
(b) of catchment area (b) Earth and moorum overlying 

Deccan trap 

m. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data— 
(a) M.W.L. 
(b) F.R.L. 
(c) Area at M.W.L. 
(d) AreaatF.R.L. 
(e) Maximum length 
(/) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir- 
.(a) Gross 
(6) Live 
(c) Flood storage 
(d) Carry-over 

(a) R.L. 2375-09 
(b) R.L. 2371-09 
(c) 0-55 square miles 
(d) 0-52 square miles 

(а) 4,558 acre feet (old) 
(б) 2,350 acre feet (present) 

F.R.L.2371 -09 
M.W.L.2375-09 16 U- Top of DamR.L.2380-09 

Earth and moorum 

R.L.2326-59 

Cross section* of PingU^Dcm 

(3) Maximum height above the lowest 62-5 feet 
point of foundations 



HNGU DAM IV. 5. (iii) 

(4) Height above the lowest river bed 53-5 feet 
at dam 

(5) Height of the top of the dam above 9 feet 
the crest of the spihway or weir 

(6) Maximum width at level offouuda- 273*5 feet 
tioD 

(7) Width at top 

(8) Slopes 

(a) Upstream 

(b) Downstream 

(9) Length at top <>f the dam 

(а) Non-overflow 
(i) Main 

(б) Spillway 

(10) Cubic volume of the body of the 195,000,000 cubic feet 
dam. 

B. OTHERS 

(11) Material of which the dam is con- Natural ground earth and mourum 
structed 

(12) Specific gravity 
(d) Earthfill 

(13) Nature of protection and water- Stone pitching on upstream side upto 
prodfing of the upstream and down- highest flood level, 
stream faces 

14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness 
of the foundation of the dam 

(21) Hydraulic gradient for which the 1 in 4. 
embankment is designed 

(22) Particular of the berm (if any), 
width and position 

(23) Position and form of the core-wall 
(or other means of securing water 
tightness) 

(24) Batter (if any) of the core wall 

(25) Maximum depth below ground sur¬ 
face of core-wall or other means of 
securing water tightness 

M30CBI 153 

6 feet 

(«n 
> As per cross section 

m 
5,603 feet 

(а) 
(i) 4,803 feet 

(б) 800 feet 



IV. 5. (hr) DATA OS HIGH DAMS IS INDIA 

C26) Method of keying core-wall or 
other wail in the unde; -lying ground 

(27) Nature of material forming the 
oore or other wall 

V. AUXILIARY WORKS 

(1) Sorplussing works Waste weir, 800 feet in length is built 
in masonry and faced with concrete. 
Its discharging capacity is 12,892 
cusecs. 

(2) Outlet works 

(3) Scouring works 

(4) Inspection facilities 

(5) Fish-pass 

One sluice 

(6) Means for dissipating energy below Not necessary being natural rook at 
the spillway bed. 

Vni. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work 

(3) Noteworthy occurrences and acoi 
dents 

(4) Operation of the dam 

(°) I^gulation (a) By means of one sluice 

(6) Silting of the reservoir 

(t) Total silt deposited , (i) 89,000,000 cubic feet in 69 
years 

(it) Rate of silting («) About 1,300,000 cubic feet 
every year 

{Hi) Density of tke silt deposit¬ 
ed 

(w) Bate of advancement of 
delta 

(e) Actual yield as against estima¬ 
ted 

m 



man dam IV. 5. (v) 

($) Various measurements and 
observations. 

(i) Evaporation losses 

(ii) Sweating below tbe dam 

(in) Temperature measurements 

(iv) Seepage and regeneration 

(e) Fish culture 

(/) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from tbe con¬ 
struction and utilisation of tbe dam 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 

(2) Personnel 

(S) Bibliography 

1*5-4 





IV. 6. (i) 

IV. 6. Matoba bam 

(Earth en) 

I. GENERAL 

(1) Height above the lowest river bed 57-41 feet 

(2) Location Poona district. Bombay State (Fed 

(3) Authority or owner 

by the Mutha right bank canal). 

Bombay Government 

(4) Purpose-Main and subsidiary Irrigation 

(5) Year of commencement 1876 

(6) Year of completion 1878 

(7) Capital cost— 
(a) Estimated Rs. 2.10.500 
(b) Actual Rs. 1,61,000 

(8) Culturable area commanded by the 7,133 acres 
project 

(9) Area irrigated 2,708 acres 

(11) Means of access It is accessible from Yewat railway 
station on the Great Indian Penni- 
sular Railway* 

- Q. GEOPHYSICAL ______ 

(1) Area of catchment 10 square miles 

(2) Nature of catchment This is fed by the Mutha Right Bank 

(3) Mean annual precipitation 

canal in the monsoon season. 

(0) Rainfall 15*28 inches 

(ii Total average annual yield of the 230 to 345 acre feet 
catchment. 

(5) Climate Hot in April to July. Rainfall mostly 
occurs towards the end of August 
and September with occasional 
storms in October and November. 
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IV* 6, (ii) DATA Of HIGH DAMS IN INDIA 

(6) Temperature conditions and varia¬ 
tions 

(7) Rate of How 
(a) Maximum 
(b) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored in the leservoir 

(10) Geological features— 
(a) of foundations 
(b) of catchment area 

Maximum temperature 110° F. 
Minimum temperature 40°F.' 
Normal temperature 75® 

F—95°F. 

Sweet, suitable for irrigation purposes. 

Hard trap rock 
Moorum soil 

UL TECHNICAL 

(1) Reservoir Data 
(a) M.W.L. 
(b) F.R.L. 

. (c) Area at M.W.L. 
(d) Area at F.R.L. 
(e) Maximum length 
if) Maximum width 
(?) Length of periphery 

(2) Capacity of the reservoir 

A. STATISTICAL 

R. L.‘1792-64 
R.L. 1792-64. 
0-74 square mile 
0-74 squarejnile 
1-5 miles 
0-9 mile 
3-85 miles (approximately) 

(6) Gross 

(a) Live 

5,256 acre feet at the beginning of the 
dam, owing to silting, the present 
capacity is 4,223 acre feet. 

(c) Flood storage 
(d) Carry-over 

Cfots sedi § qf Matoba Dam 
lk 



MATOBA DAM IV. 0. p) 

(8) Maximumlwiglnabovo t-tus lowest 57*41 feet 
point of foundations 

(4) Height above the lowest river bed 57*41 feet 
at dam 

(5) Height of the top of the dam above 9 feet 
the crest of the spillway or weir 

(0) Maximum width at level of fbuuda- 228 feet 
tion. 

(7) Width at top 

(8) Slopes 
(а) Upstream 
(б) Downstream 

(9) Length at top of thod&m 

(o) Non-overflow 

(i) Main 

(6) Spillway or waste weir 

4 feet 

3tolandl$tol 
2 to land l^tol 

5,455 loot 

000 feet 

(10) Ottbic volume of tho body of the 4,030,000 oubio feet 
dam 

B. OTHERS 

(11) Material of which tho dam is con- Soil and moorum 
structed 

(12) Specific gravity 
(d) Earthfill 

(13) Nature of protection and water- Stone pitching done from bottom to 
proofing of the upstream and down- F.E.L. 
stream faces 

(14) Provision for dealing with seepage Shallow drain at to*, 
and drainage water 

(21) Hydraulio gradient for which the 
embankment is designed 

(22) Particular of the berm (if any), 
width and position 

(23) Position and form of the core-wall 
(or other means of securing water 
tightness). 

(24) Batter (if any) of the core-wall 

(25) Maximum depth betow ground. sur¬ 
face of core-wall or other means of 
securing water tightness 
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IV. 6. (iv) DATA OF HIGH DAMS IN INDIA 

(26) Method of keying core-wall or 
other wall in the under-lying ground 

(27) Nature of material forming the 
core or other wall 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged 

(a) Crown waste 476 acres 
(b) Proprietory 

(2) Dislocation 
(а) Villages _ 
(б) Families _ 
(c) Population _ 9 
(d) Roads : _ 

(i) Highways _ 
(m) District Roads. _ * 
(in) Village Roads. — 

(e) Railway Lines _ 

(/) Temples, Mosques, etc. 
(g) Graves, etc. 

(h) Trees, Gardens, Pastures, 
Houses, Wells, etc. _ 
(i) Bridges 

(3) Compensation paid under each 
category of item (2) 

(4) Method of compensating for land 
of dispossessed landholders. 

V. AUXILIARY WORKS 

(1) Surplussing works 

(2) Outlet works 

(3) Scouring works 

(4) Inspection facilities 

(6) Fish-pass 

(3) Means for dissipating energy below 
the spillway. 

Masonry waste weir, 600 feet wide 
with 3 feet depth of flood over weir. 

Two pipe sluices, each 12 inches dias 
meter. 

Footpath on top of dam 

Natural rock 



matoba dam IV. 6. M 

VIII. SUPPLEMENTARY INFORMATION 
(1) Constructional features 
(2) Changes introduced in the plans of 

the dam and in the method of carry¬ 
ing out the work 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the dam 

(a) Regulation By regulating the pipe valves 
(b) Silting of the reservoir— First 9*5 feet of the capaoity is silted 

up. 
(i) Total silt deposited 
(ii) Rate of silting 
(iii) Density of the silt deposited 
(iv) Rate of advancement of 

delta 
(c) Actual yield as against estimaa 

ted 
(d) Various measurements and 

observations 
(i) Evaporation losses 0-05 foot per day 
(ii) Sweating below the dam Percolation at toe 
(iii) Temperature measurements 
(iv) Seepage and regeneration The percolation is of the order of 3 

cusecs when dam is full. The 
percolation stops when water level 
goes below 20 feet height. 

(e) Fish culture 
(f) Anti-malaria measures 

(5) Reoreation facilities 
(6) Lessons to be learnt from the con¬ 

struction and utilisation of the dam 

(1) Historical 

(2) Personnel 

(3) Bibliography 

IX. BIBLIOGRAPHY AND HISTORICAL 
The tank formed by this dam was 

designed to store surplus water 
from the Mutha Main Right Bank 
canal. The storage is used for 
irrigating the lands lying between 
the Mula and the Mutha rivers. The 
earthwork of the dam was taken 
up as a famine work in 1876 to 
afford employment to famine labour 
and it was completed in 1878. 

S.D. William Clarke, Executive . 
Engineer. 

ici-m 





IV. 7. (i). 

IV. 7. Shirsuphal Dam 

(Earthen) 

I. GENERAL 

(1) Height above the lowest river bed 56-32 feet 

(2) Location Poona district, Bombay State 
(Shirsa local stream). 

(3) Authority or owner Bombay Government 
(4) Purpose-Main and subsidiary Irrigation 
(5) Year of commencement 1876 

(6) Year of completion 1878 
(7) Capital Cost— 

(a) Estimated Rs. 2,24,568 
(b) Actual Rs. 2,24,568 

(8) Culturable area commanded by the 2,500 acres 
project. 

(9) Area irrigated 1,109 acres 
(11) Means of access It is accessible from Sirsuphal railway ‘ 

station on the Phond Baramati 
Branch line (Great Indian Penin¬ 
sular Railwav). 

It is also" accessible from Poona 
Sholapur road mile 8 F. Stone 
52/3 by a cart track near Rama- 
nagar village. 

IL GEOPHYSICAL 

(1) Area of oatohment '' 23-d square miles ,. 
(2) Nature of catchment Fan catchment and rocky 

(3) Mean annual precipitation—• 
(a) Rainfall 16 inches 

(4) Total average annual yield of the 3,031 acre feet 
catchment 

(3) Climate Hot from April to July. Rainfall 
mostly occurs from August to- 
September. 

l» 



IV. 7. (ii) DATA OF HIGH BAMS IN INBIA 

(6) Temperature conditions and varia- Maximum 1I0°P. Minimum 40®F. 
tions 

Normal temperature 75° F to 95*F 

(7) Bate of Flow- 
fa) Maximum 
(b) Minimum 

(8) Detritus charge of the stream 
(9) Character (chemical) of the water Sweet, suitable for irrigation, 

stored in the reservoir. 
(10) Geological features— 

(а) of foundations Hard trap rock foundations 
(б) of catchment area Hilly tract 

m. TECHNICAL 
A. STATISTICAL 

(1) Reservoir Data— 

(a) M.W.L. 
(4)F.R.L. R. L. 1814 18 
(c) ^Area at M. W. L. 
(d) Area at F. R. L. 1*3 square miles 
(e) Maximum length 7,920 feet 
(J) Maximum width 7,590 feet 
(g) Length of periphery 60,060 feet 

(2) Capacity of the reservoir- 

fa) Gross 
(b) Live 8187'32 acre feet 
(c) Flood storage 
(d) Carry-over 

Top of Dam R.L.1825'18 

"> F.R.L.I8I4I8 

Cross section of Skirsvphal Dam. 
lot 



SHIRSUPHAl DAM 1Y. 7. (iii) 

(3) Maximum height above the 56*32 feet 
lowest point of foundations 

(4) Height above the lowest river bed 56*32 feet 
at dam 

(5) Height of top of the dam 11*0 feet 
above the crefit of the spillway or 
weir 

(6) Maximum width at levels of foun¬ 
dation 

(7) Width at top 

(8) Slopes— 

(a) Upstream 
(b) Downstream 

(9) Length at top of the dam 

(а) Non-overflow— 
(i) Main 
(it) Subsidiary 

(б) Spillway or waste weir 

(10) Cubic volume of the body of the 
dam 

263*60 feet 

4*0 feet 

(i) 1J to 1 and 3 to 1 
{it) 1J to 1 and 2 to 1 

2,430 feet 

300 feet (Natural Channel width 
at hollows). 

B. OTHERS 

(11) Materialofwhichthedamiscon- Soil and moonrn locally available 
structed 

(12) Specific gravity 

(d) Earthfill 

(13) Nature of protection and water- Moorwm Casing. Pitching on inside 
proofing of the upstream and down- slope of dam upto F. R. L. 
stream faces 

(14) Provision for dealing with seepage Cross drains and longitudinal drains 
and drainage water 

(15) Means of securing water tightness * 
of the foundation of the dam 

(21) Hydraulic gradient for which the 
embankment is designed 

(22) Particular of the berm (if any), 
width and position 

(23) Position and form of the core wall 
(or other means of securing water 
tightness) 

m 



IV. 7. (iv) DATA OF HIGH DAMS IN INDIA 

(24) Batter (if any) of the core wall 
(25) Maximum depth below ground sur¬ 

face of core-wall or other means of se¬ 
curing water tightness 

(26) Method of keying core-wall or other 
wall in the underlying ground 

(27) Nature of material forming the 
core or other wall 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged— 

(a) Crown waste 
(b) Proprietory 

(2) Dislocation— 

(a) Villages 
(b) Families 
(c) Population 
(d) Roads— 

(i) Highways 
(U) District Roads 
(Hi) Village Roads 

(e) Railway Lines 
(/) Temples, Mosques, etc. 
(g) Graves, etc. 

(h) Trees, Gardens, Pastures, Houses, 
Wells, etc. 

(i) Bridges 

(3) Compensation paid under eaoh 
category of item (2) 

(4) Method of compensating for land 

of dispossessed landholders 

V. AUXILIARY WORKS 
(1) Surplussing works 

* 

(2) Oulet works 

(8) Scouring Works 
(4) Inspection facilities 
(5) Fish-pass 

(6) Means for dissipating energy below 
the spillway 

Natural spillway and channel in rook 
300 feet in length. Height of 
flood over weir is 5 feet. 

Throe pipe sluices each 12 inches 
diameter with valves on inside 
face. 

Top 4 feet width with curbing 



SHERStrpHAL DAM IV. 7. (V 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of 
the dam and in the method of earn¬ 
ing out the work 

(3) Noteworthy occurrences and acci- A slip occurred in 1927 
dents 

(4) Operation of the dam— 

(a) Regulation 
(b) Silting of the reservoir— 

(i) Total silt deposited It has silted upto 11-25 feet depth 
(m) Rate of silting 
(Hi) Density of the silt deposit¬ 

ed 
(iv) Rate of advancement of 

delta 
(o) Actual yield as against estimat¬ 

ed. 
(d) Various measurements and 

observations— 
(i) Evaporation losses 
(ii) Sweating below the dam 
(in) Temperature measurements 
(iv) Seepage and regeneration 

(e) Pish culture 
(f) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the None of special value. The current 
construction and utilisation of theories and principles on which 
the dam the dam was designed, have been 

confirmed by its construction. It 
is used for irrigation. 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical The dam was constructed in 1876-78 
across Shirsa Odha to form a 
storage for irrigation of the lands 
on the left bank of Roti Naja. 
The earth work of the dam was 
commenced as a famine work for 
the famine effected people during 
1876-77. It was completed in 1878. 

JtT 



IY. 7. (vi) DATA OF HIGH DAMS IN INDIA 

(2) Personnel 

( ) Bibliography 

The construction was carried under 
the supervision of Mr. S. D. Wil¬ 
liam Olerke, Executive Engineer 
for Irrigation. 

Mr. S. D. William Clerke, Executive 
Engineer. 



IV. 8.^ 

IV. 8 Khadakwasla 
(Masonry) 

I. GENERAL 
(1) Height above the lowest river 

bed. 
(2) Location 

(3) Authority or owner 
(r) Purpose-Main and subsidiary 

(5) Tear of commencement^ 
(6) Tear of completion 
(7) Capital cost 

(a) Estimated 
(b) Actual 

(8) Culturable area commanded 
the project 

(9) Area irrigated 
(11) Means of access 

(1) Area of catchment 
(2) Nature of catchment 

(3) Mean annual precipitation— 
(a) Rainfall 

(4) Total average annual yield < 
catchment 

(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

(7) Rate of Plow— 
(а) Maximum 
(б) Minimum 

30CBI 

130 feet 

Poona district, Bombay State 
(the Mutha river) 

Bombay Government 
Irrigation and domestic water sup* 

ply 
1870 
1879 

Rs. 30,05,825 
Rs. 39,00,000 

49,800 acres 

12,582 acres 
It is accessible from Poona on the 

Great Indian Peninsula Railway 
by the Poona Singhgarh road. 

GEOPHYSICAL 

196 square miles 
Hilly country with rice fields in the 

valleys. 

250 inches, at the head of the lake 
28 inches at the dam site, 

the 1,120,936 acre feet 

Hot from April to May, heavy rains 
in July to September, strong winds 
throughout the year. 

Maximum temperature 105° F, 
Minimum temperature 35°F, 

Normal temperature 70° F. 

81, 270 cusecs 
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IV. 8. (ii) DATA OF HIGH DAMS IN INDIA 

(8) Detritus charge of the stream 
(9) Character (chemical) of the water 

stored in the reservoir 
(10) Geological features— 

(a) of foundations 
(b) of catchment area 

Very little silt is carried down. 
Excellent being soft and easily 

purified. 

Hard rock 
Basalt rock in the upper reach and 

n.oorum in the rest. 

HI. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data— 
(a) M. W. L 
(b) F. R. L 
(e) Area at M. W. L 
(i) Area at F. R. L 
(e) Maximum length 
(j) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir— 
(a) Gross 
(b) Live 
(c) Flood storage 
(d) Carry-over 

R. L. 1991-07 
R. L. 1911-07 
6 square miles 
6 square miles 
11 miles 
0-75 mile 
43-75 miles 

70,960 acre feet 

Cross section of Ehadakviasla Dam 
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(3) Maximum height above the lowest 
point of foundations 

(4) Height above the lowest river bed 
at dam. 

(5) Height of the top of the dam above 
the crest of the spillway or 
weir. 

(6) Maximum width at level of founda¬ 
tion 

(7) Width, at top 
(8) Slopes— 

(a) Upstream 
(b) Downstream 

(9) Length at top of tHe dam 
(a) Non-overflow— 

(i) Main 

(b) Spillway 

(10) Cubic volume of the body of the 
dam 

130 feet 

102-52 feet 

9-0 feet 

75-0 feet 

11-16 feet 
% 

1 in 20 
1 in 2-47 

4,827 feet 

3,431 feet 

1,396 feet (fitted with automat!® 
gates). 

10,250 ; 1,000 cubic feet 

B. OTHERS 

(11) Material of which the dam is con¬ 
structed 

(12) Specific gravity— 

(«) Masonry 

(b) Concrete J 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness 
of the foundation of the dam 

(16) Contraction joints 
(17) Principal stresses in the masonry 

with a note of methods of calculation 
employed 

Masonry wall with concrete heart¬ 
ing 

Speoific gravity 150 lb. per cubic 
foot (approximately). 

Cement pionting 

Cement pointing 

The maximum compressive stress 
on the bottom joint 152 lb. per 
square inch. The tension attne 
inner edge of the base is 22$ lb, 
per square inch. These calcula¬ 
tions are based at masonry 150 lb. 
per cubic foot and water 62-5 lb. 
per cubic foot. 
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(18) Maximum pressure on foundations 
(19) Uplift pressure, calculated or 

measured! 
(20) Measures adopted for preventing 

or counteracting uplift pressures 
t 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged— 
(a) Crown waste 
(6) Proprietory 

" (2) Dislocation- 
la) Villages 
(b) Families 
(c) Population 
(d) Roads— 

(i) Highways 
(«) District Roads 
(Hi) Village Roads 

(e) Railway Lines 
(/) Temples, Mosques, etc. 
(g) Craves, etc. 

(h) Trees, Gardens, Pastures, 
Houses, Wells, etc. 

(i) Bridges 

(3) Compensation paid under each 
category of item (2) 

(4) Method of compensating for land 
of dispossessed ^landholders 

V. AUXUilARY WORKS 
(1) Surplusing works 

(2) Outlet works 

k, (3) Scouring works 

(4) Inspection facilities 

* (6) Fish-pass 

(6) Means for dissipating energy 
below the spillway 

88 automatic gates each 10 feet 
3 inches by 8 feet. 12 rolling gates 
each 10 feet 3 inches by 7 feet. 
3 wooden needle gates each 10 feet 
by 5 feet 9 inches. 

13 sluice gates each 2 feet by 2 feet , 
8 turbine pipes each 24 feet diam- 
meter. 

An inspection path on top of the dam 
8' to 14' wide. 

Natural hard rock. 
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ViH. SUPPLEMENTARY MFQSMATION 

(1) Coa-iU'Ujii <i) ! f.. .lures Six*:'- masonry in lime with concrete 
hearting. 

(2) Changes introduced in the plans 
of the dam and in tin1 m. th< ;d < >f car¬ 
rying out th' \vi.tk 

(3) aNotcv,'wLtl(y i.coumnctri and ac¬ 
cidents 

|l) Operation of the dam- 
la) Regulation 
(6) Silting of the reservoir The silting is 12 million cubic feet 

per year. 
(*) Totalsiltdeposited 
(ii) Rate of silting 
(in) Density of the silt deposit¬ 

ed 
(*») Rate of advancement of 

delta, 
(c) Actual yield as against estimat¬ 

ed 
(d) Various measurements and ob¬ 

servations— 
(») Evaporation losses 
(ti) Sweating below the dam 
(Hi) Temperature measurements 
(iv) Seepage and regeneration 

(e) Fish culture ■ 
(/) Anti-malaria measures 

(5) Recreation facilities 

6) Lessons to be learnt from the con None of special value. The current 
struction and utilisation of the dam theories and principles on which 

these Hairy* have been designed* 
have been confirmed by their 
construction. 

IX BIBLIOGRAPHY AND HISTORICAL 
(1) Historical The dam is constructed across the 

Mutha river at Khadakwasla about 
11 miles from Poona. Two canals, 
the Mutha right bank canal and 
Mutha left bank canal take off 
directly from the dam and draw, 
the supply from the storage mainly 
for irrigation. Water‘is also sup¬ 
plied from this storage through 
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the canal to Poona, and its ex¬ 
tension for domestic purposes. It 
was the first of the large irrigation 
dam built in the Deccan and was 
completed in 1879. It was propos¬ 
ed by and constructed under the 
direction of the late Col. Fife, 
Royal Engineer after whom the 
lake formed by the dam is named. 

(2) Personnel Colonel Fife, Royal Engineer. 

(3) Bibliography 



IV. 9. (i) 

IV. 9. Nehr Dam 

(Earthen) 
I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 
(4) Purpose-Main and subsidiary 
(5) Year of commencement 
(6) Year of completion 
(7) Capital cost 

(a) Estimated 

(b) Actual 
(8) Culturable area commanded by the 

project 
(9) Area irrigated 
(10) Means of access 

74-0 feet 
Satara district, Bombay Presidency 

(Yerla river). 

Bombay Government 
Irrigation 

1876 
1880 

(a) Rs. 6,71,4<65 
(&) Rs. 7,45,314 

10,680 acres 

3,063 acres 
It is accessible from Koregaon rail* 

way station (Madras and Southern 
Marhatta Railway) by road. i.e. 
14 miles from Koregaon and 25 
miles from Satara 

n. GEOPHYSICAL 

(1) Area of catchment 
(2) Nature of catchment 

4 

( 3)|Mean annual precipitation 
(a) Rainfall 

(4) Total average annual yield of the 
catchment 

(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

69-55 square miles 
Fan shaped, bounded by hilly range. 

Gentle slopes in the main catch¬ 
ment. Moofmy, grassv and not 
wooded. 

(a) 36-97 inches 

24,130 acre feet 

Temperate 

Maximum temperature 105° C. Mini¬ 
mum Temperature 45° C. 

ns 



iy. 9. (.i) BATA OF HIGH BAMS IN INDIA 

(7) Rata of ilow- - 

(a) Alaximuin 

(b) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the wafer 
Stored m the reservoir 

(10) Geological features— 

(a) of foundations 

(b) of catchment area 

(a) The iriuA-mvaii ^Iiirga ovei 
wasteweir is 0,200 cusecs. 

Disintegrated in sjiwn silt 

Sweet 

(а) Earth and moorum 

(б) Earth and moorum overlying 
Deccan trap 

HI. TECHNICAL 

(1) Reservoir Data 
(а) M.W.L. 
(б) F.R.L. 
(c) Area at M.W.L. 
(d) Area at F.R.L. 
(e) Maximum length 
(f) Maximum width 
{g) Length of periphery 

(2) Capacity of the reservoir 

(а) Gross 
(б) Live 
(c) Flood storage 
(d) Carry-over 

A. STATISTICAL 

(a) R.L 2673-02 

(b) R.L. 2666*02 

1*77 square miles (calculated). 

(d) 1*26 square miles 

(e) 10,600 feet 

(/) 8.800 feet 

(g) 47,400 feet 

Designed As per survey of 
1942. 

(а) 12,000 acre feet 9,510 acre feet 

(б) 11,244 acre feet 9,510 acre feet 
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(3) Maximum height above the lowest 
point of foundations 

(4) Height above the loves l river bed 74 feet 
at dam 

(5) Height of the top of the dam above 13*01 feet 
the crest of the spillway or weir 

(6) Maximum width at level of founda- 370 feet 
tion. 

(7) Width at top— 8 feet 

(8) Slopes— 

(а) Upstream (a) 2| to 1 
(б) Downstream (ft) 2 to 1 

* 

'9} Length at top of the dam— 

(a) Non-overflow— 
(i) Main (a) (i) 4,820 feet 

(ft) Spillway (ft) 700 feet 

;10) Cubic volume of the body of thej^489,770,000 cubic feet 
dam 

B. OTHERS 

11) Material of which the dam is cons- Moonm and earth 
tructed 

(12) Specific gravity 

(d) Earthfill (d) 1 • 025 approx arm f e 

(13) Nature of protection and water- Stone pitching on upstream side' jpto 
proofing of the upstream and down- highest flood level 
stream faces 

(14) Provision for dealing with seepage Cross drains and one longitudinal 
and drainage water drains are provided. 

(15) Means of securing water tightness 
of the foundation of the dam 

(21) Hydraulic gradient for which the 1 in 4 
embankment is designed 

(22) Particular of the berm (if any), 20 feet to 30 feet wide in the gorge 
width and position portion and 15 feet wide at the 

flanks. 
(23) Position and form of the core wall 

(or other means of securing water 
tightness) 

(24) Batter (if any) of the core-wall 
(25) Maximum depth below ground 

surface of core-wall or other means of 
securing water tightness 
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IV. 9. (iv) DATA OF HIGH DAMS IN INDIA 

(26) Method of keying core-wall or other 
wall in the underlying ground 

(27) Nature of material forming the 
core or other wall 

17. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged — 
(a) Crown waste 
(b) Proprietory 

(2) Dislocation— 
(a) Villages 

\ 
/ 1*77 square miles 

Part areas of Nehr, Zalgun and Budh 
villages submerged but no village 
site. 

(b) Families 
(c) Population 
(d) Roads— 

(i) Highways 
(ii) District Roads 
(in) Village Roads 

(e) Railway Lines 
(/) Temples, Mosques, etc. 
(g) Graves, etc. 
(Ji) Trees, Gardens, Pastures, Hous¬ 

es, Wells, etc. 

(i) Bridges 
(3) Compensation paid under each 

category of item (2) 

(4) Method of compensating for land of Compensation in cash only seems to 
dispossessed landholders have been paid. 

(1) Surplusing works ‘ 

(2) Outlet works 

(3) Scouring works 

(4) Inspection facilities 

V. AUXILIARY WORKS 

Clear over Ml waste weir, 700 feet 
long is bui^t in concrete faced 
with masonry and coping on 
top. Its discharging capacity is 
38,720 cusecs. 

Circular sluice of four feet diameter 

There is a moorum approach road 
3 miles long, from Puregaon on 
Satara Pandharpur Road in mile 
No. 22 maintained under the Yerala 
River Works. 
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* XT> 

(5) Fish-pass 

(6) Means for dissipating energy below Natural very good rook downstream 
the spillway 

Vni. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

^2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the dam— 

(a) Regulation 

(b) Silting of the reservoir— 

(i) Total silt deposited 

(ii) Rate of silting 

(in) Density of the silt deposit¬ 
ed 

(iv) Rate of advancement of 
delta. 

(c) Actual yield as against estimat¬ 
ed 

(d) Various measurements and 
observations— 

(t) Evaporation losses 
(ii) Sweating below the dam 

(in) Temperature measurements 
(iv) Seepage and regeneration 

(e) Fish culture 
(/) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the 
construction and utilization of the 
dam 

During the famine of 1876 increase 
10 feet to the height of the dam * 
sanctioned. 5 

A portion of dam slipped down fro*w 
chainage 2,800 to 3,150 in the 
1914 and was strengthened 
providing additional berm 
getting all the repairs completed j 
the year 1916. Actual cost of 
repairs was Rs. 22,382/-. Q 
m 

(a) Regulated by circular sl^jQ 
gate 4 feet diameter. 6 

(») 
(ij 108*40 million cubic jv. 

in 62 years. * 

(ii) 1*75 million cubic feet ^ 
year. 

(in) 92*5 lb. per cubic foot 

(iv) 46-4 feet per year 

(e) Actual average annual yj > 
per last 10 years is 24,130 
ftet, *** 

17% 
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(5) Fish-pass 

(6) Means for dissipating energy below Natural very good rock downstream, 
the spillway 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

^2) Changes introduced in the plans of During the famine of 1876 increase of 
the dam and m the method of carry- 10 feet to the height of the rla.m -was 
ing out the work sanctioned. 

(3) Noteworthy occurrences and acci- A portion of dam slipped down from 
dents 

(4) Operation of the dam— 

(a) Regulation 

(b) Silting of the reservoir— 

(i) Total silt deposited 

(ii) Rate of silting 

(m) Density of the silt deposit¬ 
ed 

(iv) Rate of advancement of 
delta. 

(c) Actual yield as against estimat¬ 
ed 

(d) Various measurements and 
observations— 

(1) Evaporation losses 

(ii) Sweating below the dam 

(Hi) Temperature measurements 

(iv) Seepage and regeneration 

(e) Fish culture 

(/) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the 
construction and utilization of the 
dam 

chainage 2,800 to 3,150 in the year 
1914 and was strengthened by 
providing additional berm after 
getting all the repairs completed in 
the year 1916. Actual cost of the 
repairs was Rs. 22,382/-. 
m 
(a) Regulated by circular sluice 
gate 4 feet diameter. 

(b) 
(i) 108-40 million cubic feet 

in 62 years. 

(ii) 1-75 million cubic feet pet 
year. 

(in) 92*5 lb. per cubic foot 

(iv) 46-4 feet per year 

(c) Actual average annual yield 
per last 10 years is 24,130 acre 
feet 

17% 
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(1) Historical 

(2) Personnel 

3} Bibliography 

IX* BIBLIOQIIAPHY MB E33TOEICAL 

Prop oca l of scheme was bronchi for* 
ward iii 18G3 by hL Jacob, the then 
Executive Engineer foe Imgabion. 
Tiio site was surveyed in 1388 by 
hir Cambell, Eyr^u^i/e Engineer 
for litigation, Sacara and was 
designed to siipphment the dis¬ 
charges of the Yerala Canals for 
ir i igation purposes. The plans and 
estimates were sanctioned in 
1876 and construction esti¬ 
mate was closed with effect from 
the 31st March 1895, and its— 
Completion Report was sanctioned 
in Govt, resolution. No. 96 W.I. 
1022, dated 23rd July, 1897, 

KiTe of—Descr pt’ve record m the 
Execut ve Engineer Satara Divi¬ 
sion Office. 



IV. 10. (i) 

IV. 10. Bhadalwadi Dam 

(Earthen) 

I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 
(3) Authority or owner 
(4) Purpose—Main and subsidiary 

(5) Year of commencement 

(6) Year of completion 
(7) Capital cost— 

(a) Estimated 

(b) Actual 
(8) Culturable area commanded by the 

project 
(9) Area irrigated 
(11) Means of access 

55-09 feet 

Poona District, Bombay State. 
Bombay Government 
Irrigation 
1876 
1881 

Rs. 4,92,905 
Rs. 5,21,817 
2,400 acres 

1,857 upto 1,500 acres average 
It is accessible from Diksal on the 

Great Indian Peninsula Railway 
and Poona-Sholapur road at mile 
65/6 by D.L.B. road to Halas. 

H. GEOPHYSICAL 

(1) Area of catchment 

(2) Nature of catchment 

(3) Mean annual precipitation— 

(a) Rainfall 

(4) Total average annual yield of the 
catchment 

(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

23 square miles 

Rocky 

19*8 inches 

2,999 acre feet 

Hot in April to July, rainfall mostly 
occurs at the end of August and 
September. 

Mayirnmn temperature—110°F 
Mininvnm temperature—40°F 
Normal temperature—7 5°F to 90®F 
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(7) Kate of Flow— 

(a) jbxminn, 

(h) Minimum 

(8) Detritus charge of the oorearu. 

(9) Character (chemical) of the Sweet, fit for itrigaf.on 
water stored in the reservoir 

(10) Geological features— 

(a) of foundations 

(b) of catchment area 

(]) Reservoir Data— 

(а) M.W.L. 

(б) F.R.L. 

(o) Area at M.W.L. 

{d) Area at F.R.L. 

(e) Maximum length 

(/) Maximum vidth 

(g) Length of periphery 

(2) Capacity of the reservoir— 

[a) Gross 

<6)Llve 4,379 acre feet 
(c) Flood storage 
(d) Carry-over 

Hard rock foundation 

Hilly track 

m. TECHNICAL 

A. STATISTICAL 

R.L. 1689-56 
R.L. 1664-56 

0-5 square mile 

(3) Maximum height above the lowest 
pomt of foundations 

-a^m* ab°Ve the l0WeSt river bed 55‘09 feet 

'am 
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{5) Height of the top of the dam a bove 10 • 0 feet 
the crest of the spillway or weir 

(6) Maximum width at level of founds- 261 • 45 feet 
tion 

(7) Width at top 6 feet 
(8) Slopes— 

(a) Upstream 1J : 1 and 3 : 1. 
(b) Downstream : 1 and 2 : 1. 

(9) Length at top of the dam 2,680 feet 
(а) Non-overflow— 

(i) Main (i) 2,060 feet 

(б) Spillway or waste weir 550 feet 

(10) Cubic volume of the body of the 7,020,000 cubic feet 
dam 

B. OTHERS 

(11) Material of which the dam is con- Barth and moorum locally available 
structed 

(12) Specific gravity— 
(d) Earthfill 

(13) Nature of protection and water- Stone pitching on upstream upto 
proofing of the upstream and down- full reservoir level and there is nc 
stream faces revetment on downstieam side. 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness 
of the foundation of the dam 

(21) Hydraulic gradient for wLicb the 
embankment is designed 

(22) Particular of the berm (if any), 
width and position v 

(23) Position and form of the core wall 
(or other means of securing water 
tightness) * 

(24) Batter (if any) of the co^e wall 

(25) Maximum depth below ground sur¬ 
face of core-wall or other means of 
securing water tightness 

(26) Method of keying core-wall or other 
wal in the underlying ground 

(67) Nature of material forming the core 
and other wall 
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IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Lard submerged— 
(a) Crown waste 
(b) Proprietory 

(2) Dislocation— 

(a) Villages 
(b) Families 
(c) Population 
(d) Roads: 

(i) Highways 
(n) District Roads 
(in) Village Roads 

(e) Railway Lines 
(/) Temples, Mosques, etc. 

(g) Graves, etc. 

(h) Trees, Gardens, Pastures, 
Houses, Wells, etc. 

(i) Bridges 
(3) Compensation paid under each 

category of item (2) 
(4) Method of compensating for land of 

dispossessed landholders 

V. AUXILIARY WORKS 

(1) Surplusing works Masonry wall and weir length 650 
feet and height of flood over crest is 
5 feet 

(2) Outlet works 3 pipe sluices each 12 inches diameters 
(3) Scouring works 

(4) Inspection facilities Scorn top width of the dam 
(5) Fish-pass t 

(6) Means for dissipating energy below 
the spillway 

Vm. SUPPLEMENTARY INFORMATION 
(1) Constructional features 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work 

(3) Noteworthy occurrences and acci¬ 
dents 

A small slip occurred at the outside 
of the toe in 1947. The pitching 
inside is slipping a former F.R.L. 
^ l - , n «• •. 
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(4) Operation of the dam— 

(a) Regulation 

(b) Silting of the reservoir— 

(i) Total silt deposited The reservoir is silted upto 23 feet 
above the invert of outlet pipe and 
the capacity of tank above invert of 
outlet is reduced from 6158-17 acre 
feet to 4950-64 acre feet. 

(ii) Rate of silting 
(Hi) Density of the silt deposit¬ 
ed 

(iv) Rate of advancement of 
delta 

(c) Actual yield as against estimat¬ 
ed 

(d) Various measurements and ob¬ 
servations— 

(i) Evaporation losses 
(«) Sweating below the dam 
(in) Temperature measurements 
(iv) Seepage and regeneration 

(e) Fish culture 
(/) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the con- None of special value. The current 
struction and utilisation of the dam theories and principles on which the 

dam was designed, have been con¬ 
firmed by its construction. The 
storage is mainlv used for irrigation. 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical The earth work of this dam was com¬ 
menced as a famine work in 1876 
for the employment of famine lab¬ 
our and was completed in 1881 
under the supervision of Mr. S. D. 
William Clerke, Executive Engineer 
for Irrigation Poona. 

(2) Personnel Mr. S. D. William Clepke, Executive 

(8) Bibliography 

MSKK 18S-1M 
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IV. 11. Ashti Dam 

(Earthen) 

I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 
v4) Purpose-Main and subsidiary 
(5} Year of commencement 
'6) Year of completion 
(7) Capital cost— 

(a) Estimated 
(b) Actual 

(8) Culturable area commanded by the 
project 

(9) Area irrigated 
(11) Means of access 

57'75 feet 
Sholapur District, Bombay State 

(Ashti Ncda). 
Bombay Government 
Irrigation 
1876 

1883 

Rs. 8,34,927/-. 
Bs. 8,41,708/-. 
17,823 acres 

11,280 acres 
Nearest railway station is Babhnlgaoa. 

on Kurduwadi Pandharpur Line of 
B.L. Railway. Dam is C miles from 
the Railway Station by road. 

H. G ZOPHYSICAL 

(1) Area of catchment 
(2) Nature of catchment 
($) Mean annual precipitation— 

(a) Rainfall 
i4) Total average annual yield of the 

catchment. 
(5) Climate 
(6) Temperature conditions and varia¬ 

tions 
(7) Rate of Flow— 

(а) Maximum 
(б) Minimum 

9) Detritus charge of the «tpn 

92-5 square miles 
Soil and moorutn 

23-75 inches 
33,789 acre feet 

Hot 
Maximum 105*. Minimum 75*« 

48,000 euaecs (estimated) 
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IV. 11. (ii) DATA OT HIGH DAMS IN INDIA 

(9) Character (chemical) of the water Sweet 
stored in the reservoir 

(10) Geological features— 
(a) of foundations Soil of various sorts and meorum 
(b) of catchment area Earth and moorvtm 

EG. TECHNICAL 

(1) Reservoir Data- 
(a) M.W.L. 
(b) FILL. 
(c) Area at M.W.L. 
(d) Area at F.R.L. 
(e) Maximum length 
(/) Maximum width 
(g) Lengthofperiphery 

(2) Capacity of the reservoir— 
(а) Gross 
(б) Live 

(c) Flood storage 
(d) Carry-over 

A. STATISTICAL 

R.L. 1556-60 
R.L. 1550-10 
4-56 square miles 
3-92 square miles 
3-25 miles 
2-80 miles 
12-5 miles 

32,388 acre feet 
21,640 acre feet 

M.W.L 1556-60 8 
wm 

F.R.L.1550‘10" 

R.L. 150385 

Stone pitching 
Earth & moorum 

U5r 

-R.Ll5i3*85 

Puddle trench throughout the 
length of the dam 

Cross section of Ashti Bam 

(3) Maximum height above the lowest 73 • 75 feet 
point of foundations 

(4) Height above the lowest river led 57* 75 feet 
at dam 

(.5) Height of the top of the dam above ll-50feet 
the crest of the spillway or weir 

(6) Maximum width at level of 377 feet (original) snbsequently in 
foundation ere ased to 405 feet from chain 7,000 

b to 8,000. „ * 



ashtibam nr;iu(m) 

7) Width at top 

(8) Slopes— 
(a) Upstream 
(b) Downstream 

(9) Length at top of the dam— 

(a) Non-overflow— 

(i) Main 
(b) Spillway or water waste weir 

(10) Cubic volume of the body of the 
dam 

B. 

(11) Material of which the dam is cons¬ 
tructed 

(12) Specific gravity— 
(d) Earthfill 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness 
of the foundation of the dam 

(21) Hydraulic gradient for which the 
embankment is designed 

(22) Particular of the berm (if any), 
width and position 

(23) Position and form of the core wall 
(or other means of securing water 
tightness) 

(24) Batter (if any) of the core wall 

(25) Maximum depth below ground 
surface of core-wall or other means of 
securing water tightness 

(26) Method of keying core-wall or 
other wall in the under-lying ground 

'(27) Nature of material forming the 
. core or other-wall 

8*0 feet 

2 to 1 jpto F.R.L, and 1J to 1 above 
As shown in the cross section 

12,700 feet 

(i) 11,900 feet 
800 feet 
114,864,000 cubic feet 

OTHERS 

Earth and moorum 

Pitching on upstream side only 

Provided with longitudinal and 
cross drains 

Paddle trench 10 feet to 15 feet wide 
throughout the length of the dam 
and concrete core wall 5 feet wide 
in gorge portion only. 

Berm width 97 feet at R.L. 1513-85 

Puddle trench 10 feet to 15 feet wide 
and 16 feet deep through-out the 
dam. Concrete core wall 5 feet 
wide in gorge portion only. 

1 in 4 and puddle trench wall 10 feet 
wide at bottom and 15 feet wide at 
top 

16 feet, 

Vertical concrete wall and puddle 
trench 

(i) Core wall made in concrete 
(ii) Puddle trench wall made in clay 

and earth 
289 
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17. PREPARATION FOB SUBMSR318SCSOFARKA AB37ETHI DA* 

(1) 1: rr,c<-yC - 
(j; C:‘.v.a vrasfce 
(i) Proprietory 

(2) DUlccat’.on— 
(/r) V.Iiages Yeoti village vu displaced. 

(&) iamilies 
(c) Population 
(tlj Pioads— 

.i) Highways 
(i:‘) District Roads 
(rV) Village Roads 

(e) Rail vay lines 
(f) Temples, Mosques, etc. 
(g) Graves, etc. 
{]>) Trees, Gardens, Pastures, 

Houses, Wells, etc. 
(i) Bridges 

(3) Compensation paid under each 
category cf it mi (2). 

(4) Method of o srnpensating for land of 
dispossessed landholders 

V. AUXILIARY WORKS 

(1) Surplusing works Drowned open channel waste weir 
with masonry crest, 800 feet in 
length. The maximum discharge 
is equal to 48,000 cusecs and the 
depth of water over the waste wei 

’ is 6*5 feet (designed). 
(2) Outlet works There are two masonry outlets on each 

bank. 
(5) Scouring works 
(4) Inspection facilities 
(5) Kah-pass 
(6) Means fordissipatingenergybelow 

the spillway. 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features Concrete core wall 5 feet in width in 
gorge portion only and puddle 
trench throughout the length of the 
dam. 
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(?) t ‘bangs* introduced in the plans of The section of the dum ms strength - 
the dam and in the method of carrying ened in the length between «>»»«?»*£» 
out the work 7,000 feet and 8,000feet in the rear 

1935. This length had gone su&- 
ciently weak due to cracks and 
slips. 

(3) Noteworthy occurrences and aoci- The toe of the dam slipped in 1933. 
dents Additional drainage and berm were 

provided downstream. 

(4) Operation of the dam- 

fa) Regulation Read regulators for canals. Itfft 
Bank Canal two slnices 2'xF. 

(5) Silting of the reservoir— Right Bank Canal three sluice valves 
one foot dia. are fixed. 

(i) Total silt deposited Not surveyed. 

(ii) Rate of silting 

(in) Density of the silt deposited 

(hr) Rate of advancement of 
delta 

fa) Actual yield as against estimat¬ 
ed 

fa) Various measurements and 
observations— 

(«) Evaporation losses 

(*{) Sweating below the dam 

(m) Temperature measurements 

(iv) Seepage and regeneration 

(«) Fish culture 

* (f) Anti-malaria measures 

(5) Recreation Facilities 

#8) Lessons to be learnt from the cons- Dams to conserve waters of river* 
traction and utilisation of the dam otherwise going to waste, are necee- 

sarv, especially in the tracts subject 
to frequent draughts. Tbe results 
obtained in the present case have 
amply borne out the above frit 
fully justifying the construction of 
the dam. 

m 
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(1) Historical 

(2) Personnel 

(3) Biblicgraph 

bata m mm mm® m imm 

EL BffiHOGRAPHY AND HISTORICAL 

The project was originally drawn up 
by Major Penny R. E. and by subse¬ 
quent officers in 1876. The dam 
construction was completed in July 
1881 and canal was completed in 

• 1883. "Tie*dam is entirely of earth, 
and of the usual section. 

(i) Mr. A. Devison, Executive En¬ 
gineer. 

(n) Major Penny Royal Engineer.*" 

History of tank maintained by P. W.D. 
(Bombay). 



IT, 12. (i) 

IV. 12. Muchkundi Dam 

(Masonry) 

I. GENERAL 

(1) Height above the lowest river 60 feet 
bed 

(2) Location Bajapur district, Bombay State, 
* Ghataprabha river Basin (Two 
Nalas), 

(3) Authority or owner Bombay Government 

(4) Purpose-Main and subsidiary Irrigation 

(5) * Tear of commencement 1879 

(6) Tear of completion f 1884 

(7) Capital cost 
7 . (a) Estimated Rs. 1,68,420 

(6) Actual Rs. 1,58,707 

(8) Culturable area commanded by 5,417 acres 
the project 

(9) Area irrigated The storage of water in the tank is 
uncertain owing to the scantly rain¬ 
fall in the area and the smallness of 
catchment. Hence the area irrigat¬ 
ed is varying every year depending 
upon the water in the tank. 
Average area being 10 acres. 

(11) Means of access It is accessible by a road from 
Bagalkot. 

II. GEOPHYSICAL 

(1) Area of catchment 26*76 square miles 

(2) Nature of catchment Hilly country 

(3) Mean annual precipitation 
(a) Rainfall 19*94 inches 
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IV. 11 (a) DATA OF HIGH OA31S JK ISJjUA 

(4) To Da' average annual yield of the 
catchment 

(5) Climate 

(6) Temperaure conditions and varia¬ 
tions 

(7) Rate of Flow 

(a) Maximum 
(b) Minimum 

({5/ Detritus chin*' of r.hc stream 

(9) Character (Chemical) of the water 
stored in the reservoir 

(10) Geological feature# 
(a) of foundations 

(6) of catchment area 

3.122 acre fee". 

Hot 

Miximutn summer 1109 f, minimum 
winter 65°F. 

Average summer 108 •S°F. 
Average winter 68°F. 
Average monsoon 74*5° F. 

The percentage is not observed bat 
there is silting upstream the dam. 

RiLn water. Fit for irrigation. 

Crystalline rook, strata veritealiy 
tilted and the direction of drainage 
at right angles to the line of stxat a, 
and strongly contrary to the direc¬ 
tion of the valley. It is of red 
soil and sandy stone. 

It is generally consisting of red and 
black soil. 

HI. TECHNICAL 

(1) Reservoir Data 

A. STATISTICAL 

(a) M. W. L. 
(b) F.R.L. 
(c) Area at M.W.L. 
(i) Area at F. B. L. 
(e) Maximum length 
(/) Maximum width 
(?) Length of periphery 

(1) C&pacityofthereservoir 

(а) Gross 

(б) live 

R. L. 1815-64 
R. L. 1809-94 
1*91 square miles 
1-8 square miles 
2| miles 
1 -38 miles 
12-5 miles 

14,352 acre feet 

13,292 acre feet 



HWOTWnHDAM IV. 12. ;iu) 

(o) Flood storage 
(i) Carry-over 

4 %a/ i i a i*ju j-~6-ptMTooof Dam R.L. 1815 94_c®1- 

f-Rlil 809*4. j 7-354-4-_it i?W*i 

R.L 1803-94 

R.L 1797-94 

R.L 1791-94 ' 

R.L 1785-94 

I 

I W\ 
. S-|-— 2036 V\- 

c | Centre of Gravity-. 

I-H-1229-4 *\J\ 

R.L 1779 94 

— 
■tyA 

*Vo\ 

°\\\ 

R.L. 1773-94 

R.L 1767 94 

\\ \ \ % \ 
3.74 AA-JWJZS121-. 

\ Surface of hard rock— 

R.L. 1752-94 

Cross section of Muchkmdi Dam 
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IT. 12. (iv) DATA OF HIGKH DAMS IN INDIA 

(3) Maximum height above the lowest 
point of foundations 

w H-ight above the lowest river bed 
at dam 

(5) Height of the top of the dam above 
the crest of the spillway or weir 

16) Maximum width at level of founda¬ 
tion 

(7) Width at top 

(8) Slopes 
(a) Upstream 
(b) Downstream 

(9) Length at top of the dam 
(a) Non-overflow 

1*) Mam 

(u‘) Subsidiary J 
(b) Spillway or waste weir 

(10) Cubic volume of the body of the 
dam 

63 feet 

60 feet 

6*0 feet 

43 *5 feet 

6*0 feet 

1 m 24 
Badius 100 feet 

520 feet 

420 feet 

100 feet 

651,000, cubic feet 

B. OTHERS 

(11) Material of which the dam is con- Stone and lime 
strueted 

(12) Specific gravity 
(«) Masonry 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with see¬ 
page and drainage water 

(15) Means of securing water tightness 
of the foundation of the dam 

(16) Contraction joints 
(17) Principal stresses in the masonry 

with a note of methods of calculations 
employed 

(18) Maximum pressure on founda? 
tions 

(19) Uplift pressure, - calculated or 
measured 

(20) Measures adopted for preventing 
or counteracting uplift pressures 

1M 



MTTOHSTODI DAH TV. 12. (v) 

nr. PREPARATION FOR SUBMERGENCE OF AREA ABOVE 
THE DAM 

(a) Crown waste _ 

(5) Proprietory 900 acres 

(6) Families 
(c) Population 
(d) Roads— 

(?) Highways 

(ii) District Road* 
(**») Village Roads 

(«) Railway Lines 

(/) Temples, Mosques, etc. 
(g) Graves, etc. 

(A) Trees, Gardens, Pastures, 
Houses, Wells, etc. 

(*) Bridges 

(3) Compensation paid under each cate¬ 
gory of item (2) 

(4) Method of compensating for land of 
dispossessed landholders 

(1) Surplusing works 

(2) Outlet works 

(3) Scouring worts 

V. AUXILIARY WORKS 

Submerged waste weir 

One outlet with three openings 
12 inches diameter each, two 
openings at the same level and one 
opening 2§ feet below. 

The lower opening of the above 
three openings is a scouring sluice. 
This has been found insufficient 
to prevent silting. The tank bed 
is now silted up more t.Tian 3 

feet above outlet sill level 

The work can be inspected in the hot 
weather when water goes down. 
No special devices are provided* 

W .... 

(4) Inspection facilities 



SATA Of HIGH SAMS 1ST IOTIA IV. 12. (vi) 

(5) Fish-pass 

(6) Means for dissipating energy below 
the spillway. 

VIH SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of The former design was for an earthon 
the dam and m the method of carry- dam prepared by Mr. Cambell 
ing out the work and sanctioned in tne year 

1879. This was subsequently drop¬ 
ped and a design for a masonry dam 
was approved and the work carried 
out accordingly. 

(8) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the dam 

(a) Regulation Hand-regulated sluice valves with 
12 inches opening for discharging 
water through the outlet. 

(b) Silting of the reservoir 
(i) Total silt deposited 
(ii) Rate of silting Thetankbedissilted up to about 3 

(m) Density of the siltdeposited feet overthe outlet sill level. 
(in) Rate of advancement of 

delta 

(c) Actual yield as against esti¬ 
mated. 

(d) Various measurements and 
observations 

(i) Evaporation losses 
(ii) Sweating below the dam 
(iii) Temperature measurements 
(in) Seepage and regeneration _ 

(«) Fish culture _ 

if) Anti-malaria measures _ 

(5) Recreation facilities _ 

(6) Lessons to be learnt from the con- 
stfttotion sad utilisation of jibe 
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n. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 

(2) Personnel 

(1) Bibliography 

Previously it was designed an earthen 
dam, prepared by Mr. Cambell 
and was sanctioned in the the year 
1879. Later on the proposal of an 
earthen dam was dropped, and 
design of masonry dam was 
prepared and approved. The work 
was carried on under the super¬ 
vision of Mr. R, E. Joyner. 

Mr. Cambell 
Mr. R. B. Joyner 

m-*>o 
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IV, 13, Koregaon Dam 

(Composite) 
I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose—Main and subsidiary 

(5) Year of commencement 

(6) Year of completion 

(7) Capital cost 

(a) Estimated 
(b) Actual 

(8) Culturable area commanded by the 
project 

(9) Area irrigated 

(10) Means of access 

71 feet 

Barsi Taluka Sholapur district, 
Bombay State (Koregaon nala) 

Bombay Government 

Irrigation 

1888 

(a) Rs. 42,079 
(b) Rs. 37,923 

800 acres average 

It is at a distance of 19-5 milaa from 
Yedsi railway station (on Barsi 
Light Railway) 

H. GEOPHYSICAL 

(1) Area of catchment 7 square miles 

(2) Nature of catchment Hilly and steep 

(3) Moan annual precipitation 
(a) Rainfall (a) 25 ’96 inches' 

(4) Total average annual yield of the 2,460 acre feet 
catchment. 

(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

(7) Rate of flow 
(a) Maximum 
(b) Minimum 

Tropical 

104°F Maximum 
6Q°F Minimum 

U30CBI *01 



IT. 13. (ii) DATA OF HIGH DAMS IN INDIA 

(8) Detritus charge of the stream 

(9) Character (chemical) of the .Alter Sweet 
storsd in the reservoir 

(10) Geological features 
(a) of foundations (a) Moorum. soft and hard rock 

(Deccan trap) 
(b) of catchment area (b) Barth and mooium overlying 

Deccan hop. 

HI. TECHNICAL 
A STATISTICAL 

(1) Reservoir Data 

(a) M. W. L. (a) R. L. 102.00 fiom an arbitrary 
datum. 

(6)R.L. 96.00 

Cross Section ofEoregaon Dam 
Masonry portion 



KIOEE&AON DAM 

C.Bj. 

Cross Section, of Koregaon Dam (Earthen ’portion) 

(c) Area at M. W. L. (e) 0-32 square miles 
(A) Area at F. R. L. 
(e) Maximum, length 
(/) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir 
(a) Gross 
(b) Live 
(o) Flood storage 
(A) Carry-over 

(e) 1,050 feet (approximate) 
(/) 4,700 feet (approximate) 
(g) About 4 miles 

(b) 1,916 acre feet 

(3) Maximum height above the lowest 
point of foundations 

(4) Height above the lowest river lied 
at dam 

(5) Height of the top o f the dam above 
the crest of the spill way or weir 

(6) Maximum width at level of founda¬ 
tion 

16 feet (Masonry dam) 

71 feet (Earthen) 
16 feet (Masonry) 
14 feet and 4*52 feet respectively 

for the earthen and masonry 
posi t.ons 

365-5 feet (earthen dam) 

(7) Width at top 

(8) Slopes 
(a) Upstream 

(b) Downstream 

(9) Length at top of the dam 
(a) Non-overflow 

’ (b) Spillway 

(10) Cubic volume of the body of the 
dam 

Earthen dam 6 feet 
Masonry dam 5 feet 

(aj 

(*). 

As per cross section* 

(a) Earthen dam 1,000 feel 
Masonry dam 435 feet 

(b) 295 feet 

m 



IV i3.(iv) DATA OF HIGH DAMS IN INDIA 

B. OTHERS 

{11) Material of which the dam is con- Earth, moorum andjmasonry 
structed 

(12) Specific gravity 

(a) Masonry 

(d) Earthfill 

(13) Nature of protection and water- Upstream side is pitched from bottom 
proofing of the upstream and down- to highest flood level with trap 
stream faces stones. 

(14) Provision for dealing with see- Longitudinal and cross drains of dry 
page and drainage water rubber stone 

(15) Means of securing water tight¬ 
ness of the foundation of the dam 

(16) Contraction joints 

(17) Principal stresses m the mason¬ 
ry with a note of methods of calcula¬ 
tions employed 

(18) Maximum pressure onfoundations 

(19) Uplift pressure, calculated or 
measured 

(20) Measuresadoptedforpreventing or 
counteracting uplift pressures 

(21) Hydraulic gradient for which the 1 in 4 

(22) Particular of the berm (if any), 
width and position 

(23) Position and form of the core wall 
(or other means of securing water 
'lightness) 

(24) Batter (if any) of the core wall 

(25) Maximum depth below ground 
surface of corewail or other means 
of securing water tightness 

(26) Method of keying core-wall or 
other wall in the underlying ground 

m Nature of material forming the 
ouCeoSother walls 
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IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE 
THE DAM 

(1) Land submerged: 

(а) Crown waste 

(б) Proprietory 

(2) Dislocation: 

(a) Villages 

(b) Families 

(c) Population 

(d) Roads ■ 
(») Highways 
(ii) District Roads 
(m) Village Roads 

(e) Railway Lines 

(/) Temples, Mosques, etc. 

(g) Graves, etc.. 

(h) Trees, Gardens, Pastures, 
Houses, Wells, etc. 

(i) Bridges 

(3) Compensation paid under each cate¬ 
gory of item (2) 

(4) Method of compensating for land 
of dispossessed landholders 

V. AUXILIARY WORKS 

(1) Surpassing works 

(2) Outlet works 

(3) Scouring works 

(4) Inspection facilities 

(5) Fish-pass 

(6) Means for diss pating energy below 
the spillway 

Waste woir—Part of smaller masonry 
dam serves as a wi ste weir, its 
discharging capacity is 5,535 
eusecs 

Two circular sluices, 12 inches d» 
meter of cast iro i pipes. 



IF. 13| (vi) DATA 0F HIGH DAMS ^IKDIA 

vni. SUPPLEMENTARY INFORMATION 

\1) Constructional features 

Changes introduced in the plans The original work consisted of two 
ofthedamandm the method of carry- earthen dams, smaller and bigger, 
ing out the work Smaller one existed on the last 

• _ side and the bigger one on the West. 
The dam on the East side used to 
breach and it was substituted 
by a masonry dam which was 
started in 1888 and completed in 
1890. 

(3) Noteworthy occurrences and ac- Slips occurred m the dam in 1904, 
cidents 1910, 1914, 1919 and 19^6. It was 

due to the outlet, being on the left 
side and the canal water be ng taken 
to the right side over the outer slope 
of the dam, percolation from wh ch 
caused slips in the body of the dam. 
In 1923, a new outlet was construct¬ 
ed on the right side, and since them 
there have been no slips. 

(4) Operation of the dam 

(a) Regulation (a) Oultet sluice 12 inches dia¬ 
meter. 

(b) Silting of the reservoir 
(i) Total silt deposited 
(ii) Rate of silting 
(in) Density of the silt deposit¬ 

ed 
(w) Rate of advancement of 

delta 

(cJjActua1 yield as against esti- , 
mated 

(£) Various measurements and ob¬ 
servations 
(i) Evaporation losses (i) 5 feet depth is allow ed for all 

losses 
(ii) Sweating below the dam 
(Hi) Temperature measurements 
(iv) Seepage and regenera¬ 

tion 
• (e) Pish culture 
(f) Anti-malaria measures 
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(5) Recreation facilities 

6) Lessons to be learnt'from"the'con- 
struction and utilisation ' of * the 
dam 

IV. 13. (vii> 

Percolation from the canals run¬ 
ning on the slopes of dam, 
saturate the body of the dam 
which results in damage, both 
to the dam and the canal. 

VI. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 

(2) Personnel 

(3) Bibliography 
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IV. 14. Mhaswad Dam 

(Earthen) 
I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose—Main and subsidiary 

(5) Year of commencement 

(6) Year of completion 

(7) Capital cost 

(a) Estimated • 
(b) Actual 

(8) Culturable area commanded by the 
project 

(9) Area irrigated 

(11) Means of access 

79-79 feet 

Satara district, Bombay State (lit n 
river valley). 

Bombay Government 
Irrigation 

1876-77 

1888-89 

Rs. 27,84,496 
Rs. 20,96,016 

106,214 acres 

24,800 acres 

Bombay to Poona 
119 miles,Poona 
to Koregaon 84 
miles Koregaon 
to Mhaswad 

43 miles 
Mhaswad to dam 
site (Rajewadi) 

8 miles 

Railway G.I.P. 
Railway M &S. 
Road along 
Satara Pand- 
arpur road. 

Road 5 mile* 
fuither on the 
Satara Pand- 
harpur road 
and 3 miles 
to the right 
on cross 
country road 

Ii. GEOPHYSICAL 

(1) Area of catchment 480 square miles 

(2) Nature of catchment Deccan Tract 

(3) Mean annual precipitation 
Rainfall 21 Inches 

m 



IV. 14. fii) DATA OF HIGH DAMS IN INDIA 

'4) Total average annual yield of the 68,982 acre feet 
catchment 

(5) Climate Hot from April to end of May, 
heaviest rains normally occur in 
October. Cold moderate from 
November to March. 

6^Temperature conditions and vana- Maximum during summer—115°F 
tions Minimum during winter 65°F 

Normal temperature 70°F to 90°F 

(7) Bate of F’ow 

(a) Maximum 43,389 cusecs on 2 • 11 ■ 1934. 

(*•) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored m the reservoir 

(10) Geological features 

(a) of foundations Moorum at surface, moorum and 
boulders upto 8-0 feet below, and 
hard rock underneath. In the river 
bed the top stratum is hard “ Mm *’ 
interposed with layers of sand for 
10 to 16 feet below surface and 
hard rock below. 

(b) of catchment area Moorum at surface, and rock below* 

m. TECHNICAL 

(1) Reservoir Data 

(a) M.W.L. 

(b) F.R.L. 

(c) Area at M.W.L. 

(d) .Area at F.R.L. 

(e) Maximum length 

(/) Maximum width 

(^Length of periphery 

(2) Capacity of the reservoir 

(a) Gross 

(b) Live 

(c) Flood storage 

(d) Carry-over 

A. STATISTICAL 

R.L. 1944-70 

R.L. 1939-70 

9-23 miles 

6-25 square miles 

5 miles 

3 miles 

17-5 Miles 

70,606 acre feet 

35,311 acre feet 

Sio 



MHASWAD PAM IV. 14. (ill) 

Cross section of Mhaswad Dam 

(3) Maximum height above the lowest 96-5 Feet 
point of foundations 

(4) Height above the lowest riverbed 79-7 feet 
at dam 

(5) Height of the top of the dam above 13 • 0 feet 
the crest of the spillway or weir 

(6) Maximum width at level of founda- 390-95 feet 
tion 

(7) Width at top 8-0 feet 

(8) Slopes 

(a) Upstream 1J to 1 upto 8 feet 6om top and 
3 to 1 below. 

(b) Downstream 1J to 1 upto 8 feet from top and 2 to 1 
below. 

(9) Length at top of the dam 12,000 feet 
(a) Non-overflow 

(i) Mam 9,000 feet 

(b) Spillway or waste weir 3,000 feet 

(10) Cubic volume of the body of the 41,494,471 cubic feet 
dam 

B. OTHERS 

(11) Material of which the dam is con- Earth 
structed 

(12) Specific gravity 
(a) EarthfiU 

211 



IV. I*. Civ) DATA OF HIGH DAMS IN INDIA' 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with seepage 
and drainage water 

Upstream slope pitched with stone 
six inches thick from R-L. 1909*70 
to R.L. 1915*70, the depth of the 
pitching gradually increasing to 2 
feet to R.L. 1944*70 and thence 
decreasing to 9 inches to R.L. 
1949*70. 

Longitudinal and cro-s-drains On 

downstream side 

(15) Means of securing wat^r tightness of By means coa'j ’Ote fcreanch.es 
the founds ion of th* dam 

(21) Hydraulic gradient for which the 
embankment is designed 

(22) Particular of the berm (if any), < 
width and position 

(23) Position and form of the core wall 
(or other means of securing water 
tightness) 

(24) Batter (if any) of the core wall 
(25) Maximum depth below ground sur¬ 

face of core-wall or other means of 
securing water tightness 

(26) Method of keying core-wall or 
other wall in the underlying ground 

Core wall 10 feet wide of puddle 
earned down to impermeable stra¬ 
tum to a maximum depth of 40 feet 
throughout the dam. In the river 
portion concrete core wall 4 feet 
thick taken down 4 feet in rock and 
another concrete trench 10 feet 
wide at a distance of 1/3 width at 
the base from the centre taken 
down to 3 feet in rock and turned 
round to meet the central|con- 
crete trench on both sides. 

(22) Nature of the material forming the Paddle and concrete core wall 
core or other wall 

PREPARATION FOR SUBMERGENCE OP AREA ABOVE THE DAM 

(1) Land submerged; 

{a) Crown waste 

(6) Proprietory 

(2) List cation: 

(а) Wages * y 

(б) Families " < ’ ^ 

(c) Population 
212 
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(d) Roads: 

(i) Highways 

(ii) District Roads 

(in) Village Roads 

(e) Railway Lines 

(/) Temples, Mosques, etc. 

(g) Graves, eta. 

(h) Trees, Gardens, Pastures, 
Houses, Wei's, dc, 

(i) Bribes 

^3) Compensation paid under each 
category of item (2) 

{4) Method of compensating for land 
of dispossessed landholders 

V. AUXILIARY WORKS 

{1) Surplussing works 

(2) Outlet works 

A 

(3 Scouring worts 

(4) Inspection facilities 

One overflow waste weir 3,000 feet 
long constructed in lime concrete 
faced with masonry at sides and 
top. The top width is five feet 
with side batters of 1 in 10 and 1 in 
6 on the inside and outside res¬ 
pectively. Maximum discharging 
capacity is 103,536 cusecs. 

Five culvert sluices 2 feet by 2-5 feet 
each worked by ordinary screw rod 
lifting gates. 

An escape in the main off-take channel 
of 5 openings 4 feet by 3 feet each 
of masonry pillars grooved to take 
two rows of wooden planks, the 
space between -being filled with 
puddle for closing the escape. 

The sluices and gates are accessible 
for inspection through the tunnel 
under the dam embankment. 

the spillway 

t 
til 



IV. 14 (vi) DATA OF HIGH DAMS IN INDIA 

VIII. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of 
the dam and m the method of carry¬ 
ing out the work 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the dam 

(а) Regulation 

(б) Silting of the reservoir 

(t) Total silt deposited 

(ii) Rate of silting 

(in) Density of the silt deposi¬ 
ted 

(iv) Rate of advancement of 
delta 

(c) Actual yield as against esti¬ 
mated 

(d) .Various measurements and 
observations 

(i) Evaporation losses 
(ii) Sweating below the dam 
(tit) Temperature measurements 
(iv) Seepage and regeneration 

(e) Fish culture 

(/) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the cons¬ 
truction and utilisation of the dam 

Concrete wall 4 feet wide taken 4 
feet deep m hard-rock, in the bed of 
the nver. It is an earthen dam. 

Head regulators for canal 5 sluice 
openings 2 feet x 2*5 feet. 

1,277 million cubic feet 

24 *09 million cubic feet per year. 

Ordinary 

— # 

Dams to conserve waters of rivers 
otherwise going to waste are neces¬ 
sary especially in tracts subject to 
frequent draughts. The results 
obtained in the present case have 
amply borne out the above fact, 
fully justifying the construction 
of the dam 

As only seasonal crop has been main¬ 
ly irrigated (water during hot wea¬ 
ther being uncertain), the financial 
return is not very attractive in 
such tanks with upcountry catch¬ 
ment. 
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IX. BTBLIO&RAPHY AND HISTORICAL 

(1) Historical 

(2) Personnel 

(3) Bibliography 

The scheme was taken in'hand in 1867. 
The Collector and the Executive 
Engineer of the time submitted a 
joint report regarding the neces¬ 
sity of irrigation in Satara district, 
the eastern part of which suffered 
heavily from frequent draughts. 

Major Penny took the proposal in 
hand, and a rough project for a 
tank at Rajewadi was drawn up. 
But as the whole area under por- 
posal was entirely in a native state, 
further investigations were made 
with a view to get all irrigation in 
British territory as far as possible. 
This was considered feasible and a 
project was framed accordingly in 
the year 1877. 

1. Mr. Cambell 

2. Major C.B.F. Penny Royal Engi¬ 
neer. 

3. MR. A. Davidson, Executive 
Engineer. 

1. Merriman C.J. “ Printed report on 
Mhaswad tank ” (A Bombay Go¬ 
vernment Publication, dated 1st 
September 1877). 

2. MilsomBP. “Printed completion 
report of Mhaswad tank ” (A Bom¬ 
bay Government Publication dated 
15th October 1901). 

3. History of the Mhaswad Tank and 
canals (Bombay Presidency) upto 
the year 1936-37. 

315—216 
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IX. BIBLIOGRAPHY AND HISTORICAL 

The scheme was taken inland in 1867. 

The Collector and the Executive 

Engineer of the time submitted a 

joint report regarding the neces¬ 

sity of irrigation in Satara district, 

the eastern part of which suffered 

heavily from frequent draughts. 

Major Penny took the proposal in 

hand, and a rough project for a 

tank at Rajewadi was drawn up. 

But as the whole area under por- 

posal was entirely in a native state, 

further investigations were made 

with a view to get all irrigation in 

British territory as far as possible. 

This was considered feasible and a 

project was framed accordingly in 

the year 1877. 

1. Mr. Cambell 

2. Major C.B.E. Penny Royal Engi¬ 

neer. 

3. MR. A. Davidson, Executive 

Engineer. 

liography 1. Merriman C J. “ Printed report on 

Mhaswad tank ” (A Bombay Go¬ 

vernment Publication, dated 1st 

September 1877). 

2. Milsom B P. “ Printed completion 

report of Mhaswad tank ” (A Bom¬ 

bay Government Publication dated 

15th October 1901). 

3. History of the Mhaswad Tank and 

canals (Bombay Presidency) upto 

the year 1936-37. 
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IV, 15. Bhatodi Dam 

f Masonry) 

I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose-Main and subsidaiy 

(5) Tear of commencement 

(6) Year of completion 

(7) Capital cost 

(a) Estimated 
(b) Actual 

(8) Culturable area commanded by the 
project 

(9) Area irrigated 

(11) Means of access 

fit 

SO feet. 

Ahmednagar district, Bombay State. 
(Mehekari River). 

Bombay Government 

Irrigation 

Bhatodi Lake built by Salabatkhan, 
the famous Minister of the four 
Nizam Shahi King Muitaza Nizam 
Shah (1565-1588) and restored 
by Government in 1877. Since 
then it is in charge of the Pablk 
Works Department. 

1891-92. 

Rs. 3,79,707 
Rs. 3,76,250 

13,657 acres 

674 acres 

The Ahmednagar railway station 
on the Dhond Manmed line (Great 
Indian Peninsula Railway) is 
14 miles from the tank. In mile 
No. 9 of Nagar Shevgaon metalled 
mad a moonrn service road 
starts for the tank. It is a 
motorable road and is about 3 miles. 
AWiftdnagar town in length ia 
12 miles from the tank 

moot 



IV. 15 (ii) DATA OP HIGH DAMS IN' INDIA 

H. GEOPHYSICAL 

(1) Area of catchment 44 square miles 

(2) Nature of catchment Hilly 

(3) Mean annual precipitation 
(a) Rainfall 18 inches 

(4) Total average annual yield of the 6,570 acre feet 
catchment 

(5) Climate The climate of the district is on the 
whole extremely genial. 

(6) Temperature conditions and varia- May is the hottest month with maxi- 
tions. mum of 114? F. and minimum of 68® 

F. December is the coldest month 
* ' with maximum of 80° F and mini* - 

mum of 40° F. 

(7) Rate of Flow 
(а) Maximum 
(б) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water Sweet, fit for irrigation, 
stored in the reservoir 

(10) .Geological features 

(а) of foundations * The foundations are on hard trap 
rock and are excellent throughout. 

(5) of catchment area The catchment is hilly and with 
a little rainfall the tank gets fulL 

HI. TECHNICAL 

- A. STATISTICAL - 
(1) Reservoir Data 
. (a) M.WX. 

(б) F.R.L 95-50 

(c) Area at M.W.L. 0 *434 square miles 
(d) Area at F.R.L. 

. (e) Maximum length 
if) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir 
* fa) Gross 

" ‘ .. nPXwfttt 
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(c) Hood storage 

(d) Carry-over 

Cross section of Bhatodi Dam 

(3) Maximum height above the low¬ 
est point of foundations 

(4) Height above the lowest river bed 50 feet 
at dam 

(5) Height of the top of the dam above 7-5Q feet 
the crest of the spillway or weir 

(6) Maximum width at level of founda¬ 
tion 

(7) Width “at top 7-0 

(8) Slopes 

tut- 

(a) Upstream 
(&) Downstream 
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(d) Length at top of the dam 2,747 feet 
(a) Non-overflow 

(i) Main 2,316 feet 

(i) Spillway or waste weir 431*0 feet 

(10) Cubic volume of the body of the 
dam 

B. OTHERS 

(11) Material of which the dam is cons¬ 
tructed 

(12) Specific gravity 

(a) Masonry 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with see¬ 
page and drainage water 

(15) Means of securing water tightness 
of the foundation of the dam 

(16) Contraction joints 

(17) Principal stresses in the masonry 
with a note of methods of calcula¬ 
tions employed 

(18) Maximum pressure on foundations 

(19) Uplift pressure, claculated or 
measured 

(20) Measures adopted for preventing 
or counteracting uplift pressures 

The foundations are excellent through* 
out. The dam is constructed of 
boulder stone and lime. Big boulders 
are available within a radius of 8 
miles. 

2*4 

It i3 a masonry dam constructed of 
boulder stones in lime; it rests on 
an excellent foundation through¬ 
out. 

The tank is much silted up and the 
silt practically makes the dam 
watertight. 

V. AUXILIARY WORKS 

(1) Surplussing works 

(2) Outlet works 
(3) Scouring weeks 

(4> Inspection fatiUties 

Broad-crested weir. Discharging ca¬ 
pacity with three feet water over 
crest, is 15,192 cusecs. 

4 outlet sluices 1§ feet by 1$ feet at 
> chainage feet of the masonry 

a*. 



SSAXOOStSMI rv.iMv) 

(5) Fish-pass 

(6) Means for dissipating energy below 
the spillway 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the dam 

(а) Regulation 

(б) Silting of the reservoir 

(0 Total tilt deposited 

(ii) Rate of silting 

(Hi) Density of tbs silt deposit 
ted 

(m>) Rate of advancement of 
delta 

(c) Actual yield as against esti¬ 
mated 

($) Various measurements and ob¬ 
servations 

(i) Evaporation losses 

(ii) Sweating below the dam 

(Hi) Temperature measure* 
mentis 

(to) Seepage and regeneration 

(e) Hah culture 

(g) Anti-Malaria measures 

(&) Recreation facilities 

(6) Lessons to be learnt from the cons* 
traction and utilisation of the dam 

421 



IV. 15, (ti) D1TA101HIGH DAUB XH XHDIA 

(1) Histoiioal 

(2) Personnel 

(8) Biblicgrapl y 

JX. BIBLIOGRAPHY AND HISTORICA1 .. ' 

Bhatodi tank .takes-its name from, a 
nearby village situated 10 miles 
North East of Ahmednagar. It was 
built four centuries back in (1565- 
1588) by the famous minister of 
the four Nizam Shahi King Murtza 
Nizam Shaha, and restored by 
Government in 1877. Since then 
it is in charge of the Public Wdrks 
Department. 
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IV. 16. (i) 

. 16. Pafchri Dam 

(Earthen) 

I. GEUESAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose-Main and subsi liary 

(5) Year of commencement - 

(6) Year of completion 

(•7) Capital cost 
(a) Estimated 
(b) Actual 

(8) Culturable area commanded by the 
project 

(9) Area irrigated 

(11) Means of access 

63.75 feet 

Siiolapur district Bombay State— 
(Yerai river).( 

Bombay Government 

Irrigation and domestic supply 

1898-97 

1904-C5 

(a) Bs. 6,72,856 
(b) Rs. 6,42,646 

2.500 acres 

1.500 acres average 

It is accessible from Kulsamba 
railway station (Barsi Light Rail¬ 
way) by road at a distance of 6 
miles-from Barsi town in Sholapun 
District. 

II. GEOPHYSICAL 

(1) Area of catchment 27 *5 square miles 

(2) Nature of catchment Hilly and steep 

(3) Mean annual precipitation 

(a) Rainfall (a) 29*49 inches 

(4) Total average annual yield of the- 1-3,651 acre feet 
catchment 

(5) Climate Hot 

(6) Temperature conditions and varia- Maximum temperature 108°F 
tiona Minimum temperature 60°P 

m 
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Sweet 

(a) Sand, gravel, and boulders 
overlying Deccan trap 

{b) Earth and nmrum overlying 
Deccan trap 

m. TBCHSICAL 

A. STATISTICAL 

(1) Reservoir Bata¬ 
ta) M.W.L. (a) RX. 245 • 25 (from an arbitrary 

datum). 
(b) F.RX. (6) RX. 241*50. 
(e) Area at M.W.L. 
(d) Area at F.RX. {d) 1*06 square miles 
(t) Maximum length 
(/) Maximum width 
(g) Length of periphery (g) About 6*25 miles 

(2) Capacity of the reservoir 
(а) Gross {a) 9,867 acre feet 
(б) Live (b) 9,361 acre feet 

' (c) Flood storage 
(d) Carryover 

(7) Rate of Flow 
(a) Maximum 
(b) Minimum 

(8) Detritus charge of the stream 
(9) Character (chemical) of tne water 

stored in the reservoir. 

(10) Geological features— 
(а) of foundations 

(б) of catchment area 

Crosg section of PaAri Dam, 

(3) Maximum height above the lowest 75*75 feet 
point of foundations 

m 
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(4) Height above the lowest river bed 63*75 feet 
at dam 

(5) Height of the top of the dam above 10 • 75 feet 
the crest of the spillway or weir. 

(6) Maximum width at level of founds- 360 feet 
tion. 

(7) Width at top 8 feet 

(8) Slopes 

(a) Upstream («) 
As per cross section 

(6) Downstream (b) J 
(9) Length at top of the dam 6,790 feet 

length). 
(exclusive of waste-weir 

(a) Non-overflow 
(i) Main 
(ii) Subsidiary 

(b) Spillway (6) 800 feet 

(10) Cubic volume of the body of the 
dam. 

B. OTHERS 

(11) Material of which the dam is con¬ 
structed. 

(12) Specific gravity 
(d) EarthfiU 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness 
of the foundation of the dam. 

(21) Hydraulic gradient for which the 
embankment is designed. 

(22) Particular of the berm (if any), 
width and position. 

(23) Position and form of the core wall 
(or other means of securing water 
tightness). 

Black soil and Moemm 

There is a trap stone pitching from 
bottom to highest flood level on 
upstream side. 

Cross and longitudinal drains of 
rubble and shingle covered with 
stone dabs are provided. 

By means of puddle ond concrete 
trenen 

1 in 4 

44 feet wide at R.1.214 • 00 with 2 to 1 
outer slope. 

As per cross section 
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(24) Batter (if any) of tie core ’wall 

(25) Maxima'n depth below ground sur¬ 
face of core-wall or other means of 
securing water tightness. 

(28) Metho 1 of keying core-wall or 
other wall in the under-lying ground 

(27) Nata:: of material forming the 
core or other wall 

Vertical : 

12 feet 

By means of key trenching 

Concrete trench in centre faced with 
puddle trenches both in front and 
rear sides 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE 
THE DAM 

(1) Land submerg’d— 

(a) Crown waste 

(b) Proprietary • •• - 

(2) Dislocation— 
(a) Villages 
(b) Families 
(c) Population 
(d) Roads: 

{i) Highways 
(ii) District Roads 
(Hi) Village.Roads. ... 

(e) Railway Lines 
(/) Temples, Mosques, etc. 

(g) Graves, etc. 

(h) Trees, Gardens, Pastures, Houses, 
Wells, etc. 

(i) Bridges 

(3) Compensation paid under each 
category of item (2) 

(4) Method of compensating for land 
of dispossessed landholders 

V. AUXILIARY WORKS 

(1) Surplussing works 

(2) Outlet works 

(3) Scouring works 

Waste weir, exca\ated in hard 
moomm, discharging capacity 
18,093 cusecs. Its crest is of ma¬ 
sonry. 

Two sluices 21 inches diameter each 
of cast iron pipes. 
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(4) Inspection facilities. 

(6) Fish-pass 

(6) Moans for dissipating energy below 
the spillway 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features This was taken up as a famine work 
and was mostly completed by 
famine labour. 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work. 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the dam— 
(а) Regulation . (a) Through outlet sluices 
(б) Silting of the reservoir 

(i) Total silt deposited 
(ii) Rate of silting 
(Hi) Density of the silt deposited 
(iv) Rate of advancement of delta 

(c) Actual yield as against esti¬ 
mated. 

(d) Various measurements and 
observations 
(i) Evaporation losses. 
(ii) Sweating below the dam 
(Hi) Temperature measurements 
(iv) Seepage and regeneration 

(e) Fish culture 
(/) Anti-malaria measues 

(5) Recreation facilities 

(6) Lessons to be learnt from the con¬ 
struction and utilisation of the dam 

IV. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 

(2) Personnel Mr. K. R. Godledge, Executive 
Engineer. 

(3) Bibliography Public Works Department, Bombay 
' “History of the tank”. 

837-4*1 
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IV. 17. Shetphal Dam 
(Earthen) 

L BTgrrarR AT. 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose—Main and subsidiary 

(5) Year of commencement 

(6) Year of completion 

(7) Capital cost 

(a) Estimated 
(b) Actual 

(8) Culturable area commanded by the 
project 

(9) Area irrigated 

(11) Means of access 

66*00 feet 

Shetphal nalla valley, Poona dittaiot, 
Bombay State (fed by the Nira 
left bank canal), 

Bombay Government 

Irrigation 

1897 

1906 

Bs. 7,50,877 
Rs. 6,46,061 

13,288 acres 

6,230 acres 

It is accessible from Bararaati • rad- 
way station (Dhond Baramati 
Branch line of the Great Indian 
Peninsular Railway) by the Bara¬ 
mati Indapur road upto Nimbgaon 
Ketki and thence by a branch road. 

IL GEOPHYSICAL 

(1) Area of catchment 

(2) Nature of catchment 

(3) Mean annual precipitation 

(a) Rainfall 

(4) Total average annual yield of the 
catchment. 

(5) Climate 

2*33 square miles. 

Hat open country, but the tank is fed 
from the Nira Left Bank CanaL 

16 inches 

436 acre fret (The tank is fed from 
Left Bank Canal). 

It is hot from April to June. Rain* 
fall occurs in September and Octo¬ 
ber, with sterna hi December 
Jaaoagy. 



IV. 17; (ii) t>ata OF HIGH DAKS IN INDIA 

\6) Temperature conditions and varia- Maximum temperature 110° F. Normal 
tions. temperature 70°F to 90°F. Mini¬ 

mum temperatuse 40°F. 

(7) Rat? of flow 

(а) Maximum •• : ■ 
(б) Minimum . . 

(8) Detritus charge of the stream No detritus of any sort enters into 
tlie tank as the tank is at the tail 

of the canal. 

(9) ^Character (chemical)^ of the watt i £v> e 11, and suitable for imgation. 

stored in the reservoir •’*' 

(16) Oedogicairfeatures 

• (a) of foundations Hard rock foundations 

(6) of catchment area Hilly tract of basalt type 

Hard rock foundations 

Hilly tract of basalt type 

m. TECHNICAL 

A. STATISTICAL 

(11) Reservoir Data 

(a) M.W.L. 

(b) F.R.L. 

(c) Area at M.W.L. 

(d) Area at I'.R.L- 

(e) Maximum length 

(f) Maximum width 

(g) Length of periphery 

(2) Capacity of the reservoir 

(a) ’ Gross 

(b) live 

(c) Hood storage 

(d) Carry-over 

R.L. 1,710-92 

R.L. 1,710-92 

l-35^square miles 

. ■,L-35.sq.9aieJMles 

7 miles approximate 

13,590 acre feet 

13,145 acre feet 

F.iU..& M.W.L.1710'92 ‘ 

* 
-Wl-*- TopofOim RA.mt-92—7 

VWv 

RA.I6S0-00 

Good blfck sol! 
r ..I 12*- 

Puddle 

1 Stoned 
N Bowlder 

- - ~fCi i - ' ,r. ®r.m sedwto ,°f. bhetphal dam 
$3MA3sbsa4&&dg;bf abhvethe lowest^ 74*5 feet 

point of foundations 
2#^ 
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(4) Height above the lowest riv§r bed 66*00 above river lere) 
at dam 

(5) Height of the top of tbe dam above 6*0 feet 
the crest of the spillway or weir 

(6) Maximum width at level of founds- 332 feet 
tion 

(7) Width at top 8*0 feet 

(8) Slopes 

(a) Upstream 3 : 1 

(b) Downstream 2 : 1 

(9) Length at top of the dam 12,432 feet 

(a) Non-overflow 

(i) Main (2) 12,082 feet 

(b) Spillway 350 feet 

(10) Cubic volume of the body of the m 
dam. 

B. OTHERS 

(11) Material of which the dam is con- Moorum sides good core wall and key 
structed of concrete wall faced with rubble 

and puddle backing. 

(12) Specific gravity 

(d) Earthfill 

(13) Nature of protection and water- Upstream ride pitched upto 12 inches 
proofing of the upstream and do tv n- thickness and downstream side 
stream faces provided at the toe with loose, 

hand-packed boulder stones as per 
cross section 

(14) Provision for dealing with seepage Downstream toe of boulder stones 
and drainage water 

15) Means of securing water tightness By means of concrete faced with 
of the foundation of the dam rubble and puddle core-wall 

21) Hydraulic gradient for which the 
embankment is designed 

22) Particular of the berm (if any), 
width and position 

23) Position and form of the core wall As per cross section 
(or other means of securing water 
tightness) J 

24) Batter (ifany) of the core wall 1 in 1 os both sides V • , 
m, 
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(25) Maximum depth below ground 
surface of core-wall or other means 
of securing water tightness. 

(26) Method of keying core-wall or 

otnerwallmthe under-lying ground. 

(27) Nature cf material forming the 
core or other wall ° 

8 feet. 

By concrete faced with boulders and 
puddle core-wall 

Black soil or clayey earth and con¬ 
crete 

17. PREPARATION FOB STJBMEBGENCE OF AUB^ ABOVE 
THEDAM 

(1) Land submerged : 

{«) Crown waste 

(b) Proprietory 

(2) Dislocation— 

(а) Villages 

(б) Families 

(c) Population " 
(d) Roads : 

(*) Highways 

(ii) District Roads 

(ui) Village Roads • 
(e) Railway Lines 

(/) Temples, Mosques, etc. 
(g) Graves, etc. 

(h) Trees, Gardens, Pastures, 
Houses, 'Wells, etc. 

(i) Bridges 

(3) Compensation paid under each cate- Total Rs S2 flfln 
gory of item (2). Xl8, ^,wso 

(4) Method of compensating for land 
of dispossessed landholders 

(1) Surplussing works 

(2) On let warka 

(3) Scouring works. 

(4) Inspection facilities 
(5) Fish-pass 

V. AUXILIARY WORKS 

a 2*8., feet depth of flood water 
over weir 

Two pipes ontlet each 15 
diameter 

inches 

the spiHswy 
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Vm. SUPPLEMENTARY INFORMATION 

e (!) Constructional features' — 

(2) Changes introduced in the plans of . -• 
the v am and in the method of carry¬ 
ing ut the work 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the dam 

(a) Regulation The Outlet consists of a masonry 
culvert built under the dam with 15 
inches cast iron pipes laid through 
it. The inlet end of the culvert is 
closed with cement concrete for a 
length of 8 feet. Two sluice valves 
are provided for each of the two 
pipes. 

(b) Silting of reservoir 

(i) Total silt deposited 

(ii) Rate of silting 

(Hi) Density of the silt deposited 

(iv) Rata of advancement of 
delta 

(c) Actual yield as against esti¬ 
mated 

(d) Various measurements and 
observations 

('■) Evaporation losses 31 million cubic feet per year 

(ft) Sweating below the dam 

(iii) Temperature measurements 

(vo) Seepage and regeneration 

('?) Fish culture —- 

(/) Anti-malaria measures «—-• 

(5) Recreation facilities —— 

(6) Lessons to be learnt from the con- None of special value. Tie current 
struction and utilisation of the dam- theories and principles on which 

the dam was designed have been 
confirmed by its construction. 

m M800BI 
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(1) Historical 

IX. BIBLIOGRAPHY AND HISTORICAL 

The tank formed by this dam serves a* 
a tail tank to the Nira Left Bank 
canal and is supplied mainly by the 
snrplos water in the canal. The 
storage is used for irrigating the 
lands below the tank. Hie work 
was completed at a cost of Bs. 
6,46,000/-. 

(2) Personnel 

(3) Bibliography 



IV. 18. Vani Vilas Sagar Dam 

(Masonry) 

I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose—Main and Subsidiary 

(o) Year of commencement 

(3) Year of completion 

(7) Capital cost— 
(а) Estimated 
(б) Actual 

(8) Cultorable area commanded by the 
project 

(3) Area irrigated 

(11) Means of access 

142 feet 

Chitaldurg district, Mysore State* 
(Vedavati river) Hiriyar Taluk 

Mysore Government 

Irrigation. A pipe in the right cha¬ 
nnel in the 9th mile serves drinking 
water supply to the Hiriyur town. 

August 1898 

August 1907. Taken to service daring 
1909. 

Rs. 18,30,472 (approximate). 
Rs. 18,60,000 

25,000 acres 

12,000 acres 

(i) It is 30 miles by road from the 
Hosadurg railway station, which is 
situated on the Bangalore Poona 
line. 

(it) It is 36 miles by road from Chitai- 
durg railway station, situated on 
the Chitaldurg-Chickjajur line. This 
road is motorable throughout 
the year. 

(iii) It is 69 miles from Tamkur rail¬ 
way station situated on the Bangs* 
lore Poona line. There is also a 
motorable road. 
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H. GEOPHYSICAL 

(1) Area of catchment 

(2) Nature of catchment 

(3) Mean annual precipitation— 

(a) Rainfall 

(4) Average total animal yield of the 
catchment 

(5) Climate 

(6) Temperatuie conditions and varia¬ 
tions 

(7) Rate of Plow— 

(a) Maximum 

(b) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features— 

(a) of foundations 

(b) of catchment area 

2,075 square miles 

Hilly and forest area of portions of 
Kadun, Hassun, Tumkan and 
Chitaldurg Districts 

24*2 inches 

Tropical 

Maximum 102 • 6°P. Minimum 48 • 5°P 

(a) 35,000 cosecs 

(ft)' 

Soft and sweet 

(a) The rock in the gorge consists of 
alternate layers of haematite quart¬ 
zite and chlorite schist, dipping 
steeply to the East at an angle of 
70°, the chlorite schist being eon- 
siderably-sofber in composition than 
the haematite. Both^the heel and 
toe of the dam abut against massive 
beds of banded haematite quart 
zite. 

HI. TECHNICAL 

(1) Reservoir Data— 

(a) M.W.L. 

(ft) F.R.L. 

(c) Area at M.W.L. 

(d) Area at P.R.L. 

A. STATISTICAL 

R.L. 2186-00 

R.L. 2180-00 

33-82 scmare miloa 

if) Maximum width . 

ig) Length of periphery 
m 



I?. 18. (iii) Tim VILAS SAGAS DAM 

(2) Capacity of the reservoir— 

(a) Gross 688,705 acre feet 

(b) Live 

(c) Flood storage 

(d) Carry-over 

Cross Section of Vcmi Vilas Sagar Dim 

(3) -Maximum height above the lowest 163*34 feet * 
point of foundations 

(1) Height above the lowest river bed 142 feet 
at dam 

~ m 



nr.. 18. (iv) DATA or WGH.DAW W XSDIA 

(5) Height of the top of the dam above 12 feet 
the ci'Tfc of the spillway or weir 

ft-)) M isr: mi width at level of founds* 150 feet 
tior*a 

(7) Widti zt top 

(8) Batter of face-slopes— 
(а) Upstream 

(б) Downstream 

(9) Length at top of the dam— 

(a) Non-overflow— 
(i) Main 
(ti) Subsidiary 

{b) Spillway 

(10) Cubic volume of the body 
dam 

15 feet 

(«n 
>As per cross section 

(b)J 
1,330 feet 

(i) 862 feet 
(it) 

468 feet 

7,650,000 cubic feet 

B. OTHERS 

(11) Material of wMch the dam is con¬ 
structed. 

(12) Specific gravity— 
(a) Masonry 

(13) ITrture of protection and water¬ 
proofing of the upstream and down¬ 
stream faces. 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tight,ub«s 
of the foundations of the dam 

Rubble masonry in surlhi mortar with 
a facing of dressed trap stones both 
in front and rear. Rear face is 
concreted and plastered, in tlio 
central portion fully and in the 
battered poition only at flanks. 

- The vertical portion is pointed with. 
surkhi mortar. 

(a) 2-40 

Cement pointing and plastering 

The rock, under foundations w«s 
thoroughly cleaned by a jet ct water 
under high, pressure and by scrub¬ 
bing with wire brushes. A wasn 
cf neat cement was then immedia¬ 
tely applied and this was followed by 
a layer of cement mortar plaster 
composed of 1 cement and 1J sand. 
The softer beds of chlorite schist 
were removed several feet lower 
than the harder hatmatite beds 
and these softer beds were filled 
wi1& cement concrete to the level of 
th» harder haematite rock. 
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(18) Contraction joints 

(17) Principal stresses in the maaomy This is a gravity dam designed so as to 
with a note of methods cf calcola- be safe against 
tions_employed (i) Overtuining 

(ii) Crushing 
(in) Sliding 
(w) Rupture from tension 

Its resultant pressure falls within the 
middle third of the base at every 
horizontal joint. 

To attain security against sliding 
smooth jointa have been avoided 
For testing stability against over 
turning, the method of moments 
has been employed. The dam has 
been divided up into a suitable 
number of horizontal layers, and 
then for each section moments have 
been taken round a vertical axis 
at any convenient distance from the 
upstream face. Further verifica¬ 
tions have been made by graphical 
methods. 

(18) Maximum pressure on foundations 8*0 tons per square foot 

(19) Uplift pressure, calculated or 
measured. 

(20) Measures adopted for preventing 
or counteracting uplift pressures 

17. PREPARATION1 FOR SUBMERGENCE OF AREA AB07E 
THE DAM .. 

* 

(1) Land submerged 

(a) Crown waste *) 
> 21,645 acres 

Proprietory J 
(2) Dislocation 

(a) Villages S2 
.5)|Families 
(c) Population 
(d) Roads— 

(*) Highways 
(it) District Roads 
(m) Tillage Roads 

m 
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(e) Bail way Lines 

(f) Temples,'Mosques, etc. 

((f) Guves, etc. 

(A) Trees, gardens, pastures, 
Iiouses, wells, etc. 

(i) Bridges 

(3) Compensation paid under each 
category of item (2) Bs. 60,000 

(4) Method of compensating for land of 
dispossessed landholders. 

(1) Surplussing works 

V. AUXILIARY WORKS 

(2) Outlet works 

(3) Scouring works 

(4) Inspection facilities 

(5) Fish-pass 

(6) Means for dissipating energy below 
the spillway* 

VIEL SUPPLEMENTARY 
(l) Constructional features 

The weir is 468 feet long having a 
central gap 68 feet wide at R.L. 
124*00, the sides being kept at R L. 
130*00. The central gap is tem¬ 
porarily raised to 130 • 00 by putting 
a rough stone bund. The bed wall 
of a draft channel being 1 in 1,000 
and the maximum discharge so far 
passed is 1,173 cusecs on 19-11-1919. 

Two vents of 5*5 feet by 12*75 feet 
with two gates stODeys Pattern in 
each vent. The discharging capa- ; 
city of each vent is 1,000 cusecs. 

INFORMATION 
The stone used was the haematite 

* quartzite from the adjacent hills ; 
the stone being quarried in sizes 
and taken on trolley lines to the 
work. Stones were imbedded in' the ; 
mortar by gentle blows from a 
"Woden mallet. Stones used were 
about 0 * 75 feet thin, and the joints 
between them wTere filled with 
chips and concrete. All carriage 
was done by manual labour. The 
mortar used was one part of un- 
slaked lime Jaipur parts of surfai. 

m0 
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(2) Changes introduced in the plans ’of 
the dam and in the method of carry¬ 
ing out tne work 

(3) Noteworthy occurrences and ac¬ 
cidents 

Above 80 feet level, the use of 
haematite for masonry was discon¬ 
tinued and trap stone was used upto 
top level. The near portion of the 
dam was built in three high steps. 
In order to avoid the growth of 
small vegetation on the steps on rear 
portion, they were filled in with 
fine concrete formed with one 
uniform slope. 
During construction it was dis¬ 
covered that at higher elevation of 
the dam, along the original axis 
proposed, the flanks would rest 
on weaker rock. The axis line 
was, therefore, altered and the body 
of the dam thrown forward so that 
flanks were entirely on hard rock. 

The preliminary works in connection 
with the construction of the dam 
were actually started in August 
1898 : but in November of the same 
year due to a severe outbreak of 
choleia epidemic the labour en¬ 
gaged stopped all work for two 
months. The outbreak was traced 
to river water which many people 
were drinking. This was contami¬ 
nated by a village higher up where 
cholera prevailed at the time. To 
prevent people from drinking river 
water, a reservoir was constructed 
on the hill at 80 feet above datum 
and was filled daily by a pump. 
The water was filtered and supplied 
by pipes to nearly all the collie 
camps and staff. Along with this, 
the hutting arrangement was also 
improved. These precautions im¬ 

proved the health of people. 
THE “ FAULT ” 
At 65 feet above datum, on the North 

hill, a distincte< fault ”, 33 feet in 
width, was encountered composed 
pf:. disintegrated trap running at 
right angles to the^heamatite 
quartzite and chlorite schist. Tiiis 
was very remarkable, as the possi¬ 
bility of a fault occurring concealed 

> 241 
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in the rooks below the river bed 
had been mooted at the time of 
examination by the Committee of 
Engineers and Geologists. It was 
then recorded that it was practically 
certain that the rocks had not been 
faulted at any intermediate point, 
as the strata on the north and 
south banks of the gorge were bed 
for bed in exact continuation of one 
another. 

Before sound rock was met within the 
fault, the excavation had to be 
taken down to 5, or 70 feet in a]]. 
There was considerable pei eolation 
of water into this, but it was pumped 
out successfully, and after 
putting in thiee feet of cement con- 
ciete the fault was filled with 
ordinary masonry. To avoid risk 
the dam was made thicker for some 
50 feet on either side of the fault so 
as to keep the heel well on the bed 
of haematite. 

(4) Operation of the dam 

(а) Regulation 

(б) Silting of the reservoir 

(i) Total silt deposited 

(it) Rate of silting (ii) 0*25 foot depth every year. 

(in) Density of the silt deposited 

(w) Rate of advancement of 
delta 

\*) Actual yield as against estimat- (c) 72,000 to 108,000 acre feet, 
ed 

(d) Various measurements and ob¬ 
servations 

(i) Evaporation losses (i) Observations during the year 
1906 to 1909 revealed an annual 
evaporation of 3*75 feet to 4*75 
feet. 

(ii) Sweating below the dam 

(in) Temperature measurements 

(w) Seepage and regeneration 
(e) Fish culture 

{f) Anti-malaria measures 

ms 
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(8) Becrcation facilities What was formerly an arid and tm* 
interesting valley is now a pictures¬ 
que lake, surrounded on all sides by 
conical bills and dotted over with 
many islands. Tie scenery is charm¬ 
ing for six months in the year, when 
all the hills are clothed in green, but 
in the hot weather, in spite of the 
near proximity of the water, the 
bills present a parched and dusty 
aspect. The Lake abounds with 
fish of many kinds and has become 
the home of many varieties of wild 
fowl. Duck, teal and geese are to 
be found in immense numbers from 
December to Marbh, but owing to 
the great expanse of water they are 
difficult to obtain. 

The steam launch and boats provided 
by Government have been in con¬ 
stant use for the past seven years. 
A Thomeycroft motor launch has 
also been added to the fleet to 
enable visitors to view the beauties 
of the lake. The lake is within 
five hours’ run from Bangalore by 
motor, the distance by road being 
only 110 miles. 

(&) Lessons to be learnt from the cons- A good construction 
traction and utilisation of the dam. 

V1L BIBLIOGRAPHY AND HISTOBLCAL 

(l) Historical The suitability of the Marikanava 
Gorge for the construction of a dam 
and formation of a large reservoir 
was brought forward more than a 
century ago, hut the first definite 
proposal was suggested in the year 
1855. After that, till 1873, no 
less than eight schemes were framed 
for dams with varying heights and 
costs, but all were dropped for one 
reason or the other. 

In 1892 the matter was taken up again 
and in 1894, the Government of 
Madras, who had formerly objected 
to the construction of the dam on 

- S4I 
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(2) Personnel 

{8} Bibliography 

the ground that the supply of water 
in the Bellary district would be 
lessened, withdrew their objections. 

Later on, when rock in foundations 
was examined, it v as declared unfit 
for the erection of the dam. The 
project was, therefore, condemned. 
An alternative project was investi¬ 
gated higher up the river at a place 
named Attimoge. This also did 
not take practical shape as the dam 
site was such that all the water 
available in a good year could not 
be impounded. 

In 1897 Sir K. Seshadn, K.C.S.I. 
Dewan of Mysore, again took the 
scheme in hand. A Committee 
of engineers and geologists was 
again formed to report upon the 
nature and quality of the rock in- 
the foundations. The Committee, 
under Colonel McNeil Campbell, 
R.E., the then Chief Engineer to 
the Mysore Government met at 
Maxi Kanava in June 1898 and 
after a careful examination, reported 
that the rock was sound and in¬ 
compressible and that a dam of 
any height could safely hevbuilt 

, upon. The Mysore Government, 
therefore, decided to construct the 
dam, and operations were at once 
started, and the necessary funds 
were provided. 

The work was actually started in 
August 1898 and it was completed 
in August 1907. 

Chief Engineers 

Colonel D. McNeil Campbell, R.E.. 
Captain A.C. Joller, D.E., Lobbiciere 
Superintending Engineer, : C. T., 
Dalai, Esqr., L.O.E. 

Rice, H, D., “ Brief History of the 
Marikanava Project, in the Mysore 
State, India 

* £44 



IV. 19. Lonavla Dam 

Masonry) 

I. GENERAL 

(1) -Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Puipose—Main and subsidiary 

(5) Year .of commencement 

(6) Year of completion I 

(7) Capital cost 

(a) Estimated 

(b) Actual 

(10) Installed hydro-electric capacity— 

(as) Firm 

(11) Means of access 

34-5 feet 

Poona District, Bombay State (Indra- 
vani river, Bhoreghat) 

The Tata Hydro Electric Supply Com¬ 
pany Limited 

Power 

1910 

1916 

(6) Rs. 85,17,111 (including coBt of 
Walwhan dam) 

(a) 48,000 kW. 

It is accessible from Lonavla railway 
station by a motorable read. 

H. GEOPHYSICAL 

(1) Area of catchment 5-4 square miles 

(2) Nature of catchment Wooded' and mountainous 

(3) Mean annual precipitation 

(a) Rainfall (a) 153 inches 
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(4) Mean annual yield of the catoh- 
menfc 

39,945 acre feet 

(5) Climate Tropical 

(6) Temperature conditions and varia¬ 
tions 

Maximum temperature 100°F. 
Minimum temperature 55°F. 

(7) Rate of Flow 

(a) Maximum (a) 2,700 ousecs 

(b) Minimum (b) 

(8) Detritus charge of the stream The entire catchment is wooden and 
rocky. There is very little flow of 
solids into the lake 

(9) Character (chemical) of the water 
stored in the reservoir 

Sweet water impounded daring moo* 
soon 

(10) Geological features 

(a) of foundations (a) Deccan trap rock 

(6) of catchment area (5) Mountainous country 

m. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data 

(o) M.W.L, (a) R.L. 2054*00 

(6) F.R.L. (b) RJi. 2052-00 

(e) Area at M.W.L, 

(d) Area at F.R .L. 

(e) Maximum length . . 

(/) Maximum width 

(?) Length of periphery 

(d) 1 -5 square miles 

(2) Capacity of the reservoir 

(а) Gross ,• 

(б) live <&) O^aore foot 
AM 
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(c) Flood storage 
(d) Carry-over 

Orou Saturn qf Imatia Dam 
Sit 
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(3) Maximum height above the lowest 
point of foundations 

(4) Height above the lowest river bed at 
dam 

(5) Height of the top of the dam above 
the crest of the spillway or weir 

(6) Maximum width at level of founda¬ 
tions 

(7) Width at top 

(8) Slopes 

(a) Upstream 

(b) Downstream 

(9) Length at top of the dam 

(а) Non-overflow 

(i) Main 

(б) Spillway 

(10) Cubic volume of the body of 
dam 

52*0 feet 

34-5 feet 

4*5 feet 

22-0 feet 

3*5 feet 

(а) 1 in 32-4 

(б) As per cross section 

2971-0 feet 

(6) Main waste weir 525 feet and an 
auxiliary waste weir 1,000 feet 
long 

1,562,000 cubic feet 

B, OTHERS 

(11) Material of which the dam is con¬ 
structed 

(12) .Specific gravity 

(a) Masonry 

(13) Nature of protection and water¬ 
proofing of the upstream and 
downstream faces 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tighfcnsm 
of the foundations of the dam 

(16) Contraction joints 

Uncoursed rubble masonry in lima 
mortar 

(a) 2-28 

Upstream and downstream faces ori 

1 ginally pointed with lime mortar 

but upstream face has since been 

repointed with cement, sand, and 

ironite T'cement, 2 sand and 12J 

per cent ironite for cement by 
weight. 

Original, construction was provided 

with lime mortar only. This has 

since been raked out on upstream 

tide and replaced with cement sand, 
and ironitejnortar. 
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(If) Principal stresses in the masonry 
with a note of methods of calcula¬ 
tions employed 

(18) Maximum pressure on foundations 

(19) Uplift pressure, calculated or 
measured 

(20) Measures adopted for’preventing 
counteracting uplift pressures 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE 
THE DAM 

(1) Land iubme/ytd 

(u) Crown waste , 

(6) Proprietory 

(2) Dislocation 

• («) Villages 

(b) Families 
(c) Population 

(d) Roads 

(0 Highways 

(a) District Roads 

(w) Village Roads 

(e) Railway lanes 

(/) Temples, Mosques, etc. 
iff) Craves, etc. 

(h) Trees, gardens, pastures, 
houses, wells, etc. 

(*) Bridges 

(3) Compensation paid under each 
category of item (2) 

(4) Method of compensating for land of 
dispossessed landholders 

v, AUXILIARY WORKS 

One main and one auxiliary waste 
weir ; the former is in continuation 
of the main dam having 35 openings, 
15 feet each making a total escape 
length of 525 feet and 2 feet depth. 
The crest width is 3 feet with road¬ 
way above. The latter is an open 
weir 1,000 feet long with a crest 
width, of 15 feet in continuation of 
the auxiliary dam. 

■3* 

(1) Surplusing works 

IttOCBI 
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(2) Outlet works 

DATA 05 HIGH DAMS IK INDIA 

4 stoney sluices by Ransomes and 
Rapier each 6 feet by 6 feet clear 
opening located in the auxiliary 
dam at R.L 2026-00. 

(3) Scouring works Simple cast iron and bronze faced 
sluice gate 5 foot by 5 feet located 
at about the middle third of the 
dam at R.L. 2027-00. 

(4) Inspection facilities 

(5) Fish-pass 

(6) Means for dissipating energy below 
the spillway 

VI. POWERHOUSE 

(1) Hydraulic head Maximum head gross 1,726 feet 

(2) Name and address of Licensee 
with managingagents(if any) 

(3) Generating units 

(a) Type 

(b) Number 

(c) Capacity 

(i) Firm 

(4) Voltage 

(5) Number of phases and frequency, 
A.C. orD.C. 

(6) Forebay 

(7) A brief description of tunnel and 
pon*stocks 

(8) Means provided for excluding silt 
and trash. 

(9) Tail face 

(10) Maximum length of trutsmission 
line 

(11) Principal towns served 

(12) Man and subsidiary purpose of 
the utilisation of electricity 

(IS) Any other matter of internet 

The Tata Hydro-electric Power Sup¬ 
ply Company Limited 

(b) 6 Nos 

(i) 48,000 kW 

5,000 

3 Ph.A.C. 50 cycles per second 

Three reservoirs formed by construct* 
mg dams across valleys known as 
Lonavla, Walwhan, and Shirawta. 

From the reservoirs water is con¬ 
veyed in an open duetto the forebay 
and thence through pipe lines to 
the powerhouse, a distance of 13,000 
feet, in which length there is 
a fall of 1,725 feet. 

43 miles 

Bombay 

350 
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VIII. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of 
the dam and in the method of 
carrying out the work 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the dam 

(а) Regulation 

(б) Silting of the reservoir 

(i) Total silt deposited 

(n) Rate of silting 

(in) Density of the silt deposited 

(iv) Rate of advancement of 
delta 

(c) Actual veild as against estimat¬ 
ed 

(d) Various measurements and ob¬ 
servations 

(i) Evaporation 

(ii) Sweating below the dam 

(in) Temperature measurements 

(iv) Seepage and regeneration 

(e) Fish culture 

(/) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the cons¬ 
truction and utilisation of the dam 

IS. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 

(2) Personnel 

(3) Bibliography DickinBon A, “ The Bombay Hydro- 
Electric Scheme ” Institute of 
Electrical Engineers, Journal, 
Volume 93, No, $48, May 1915, 
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IV. 20. Walwhan Dam 

(Masonry) 

I. 9SHEBAL 

(1) Height above the lowest river bed 71-Qfpet 

(2) Location Indrayasi river, Poona district, Bom. 
bay presidency. 

(3) Authority or owner The Tata Hydro-electric Power Sup¬ 
ply Co. Ltd. 

(4) Purpose-—Main and subsidiary Power 

{5) Year of commencement Janaary 1011 

(3) Year of completion - November 1913 

(7) Capital cost 

(<t) Estimated 

(b) Actual (3) Be. 85,17,111/ (indndisg cost 
of Looavla) 

(10) Installed hydro-eieetrie capacity 

(a) Pinn (o) The Lonavla, Walwhan, and 

Shirawta dams supply water to 

Khopoli Hydro-Electric Power 

Station when the installed capa¬ 
city is 48,000kW. 

(11) Means of aeeeas It is accessible from- Lonavla'.railway 
station by road. - 

IL 0EOPHI1ICAL 

(1) Ana of catchment 5*5 square miles 

(2) Hatanef catohoufit Woodadand moustaiBous * 
an 
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(8) Mean annual precipitation 

(a) Rainfall (o) 133 inches 

(4) Total average annual yield of the 40,863 acre feet 
catchment 

(5) Climate :.*.**.. < . Tropical 

(6) Temperature conditions and varia- Maximum temperature 100°F 
tions . * 

(7) Rate of Flow Minimum temperature 55°F 

(o) Maximum (a) 950cusecs 

(b) Minimum • ** > ; 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features 

(#) of foundations • 1 

(b) of catchment area 

The entire catchment is wooded and 

rocky. There is very little flow 

of solids into the reservoir and con¬ 

sequently there is no silting Behind* 
the dam 

Sweet water, impounded in lakes 
during monsoon 

(а) Deccan trap rock 

(б) Mountainous country 

(1) Reservoir Data 

(a) M.W.L. 

(b) VJ3LJL 

' {c) Area at M.W.k 

(d) Area at 

, uLe) Majdmuna length 

(/) Maximum width 

(g) Length of periphery 

(2) Capacity of the reservoir 

(a) Gross 

$ live 

HI. TECHNICAL 

A. STATISTICAL 

(a) R.L. 2086*00 

(b) R.L. 2084-00 

(d) 2-4 square miles. 

(6) 88,768 acre feet 
454 
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(8) Slopes 

(а) Upstream 

(б) Downstream 

(9) Length at top of the dam 

(а) Non-overflow 

(0 Main 

(б) Spillway 

(10) Cubic volume of the body 
dam 

(a) 1 in 30 

(b) 1 m 1-56 

4,450 feet 

(а) (i) 3,380 feet 

(б) 1,070 feet 

the 6,440,000 cubic feet 

B. OTHERS 

(11) Material of which the dam is const¬ 
ructed 

(12) Specific grav tv 

0?) Masonry 

(13) Nature o protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with seepage 
and drainage water. 

(15) Means of securing water tightness 
of the foundation of the dam 

(16) Contraction joints 

(17) Principal stresses in the masonry 
with a note of methods of calculations 

employed 

(18) Maximum pressure on foundations 

(19) Uplift pressure, calculated or 
measured 

(20) Measures adopted for preventing 
or counter-acting uplift pressure® 

Uncoursed rubble masonry in lime 
mortar with coursed rubble masonry 
face work on upstream and down¬ 
stream faces 

(a) 2-28 

Upstream face originally pointed in 
cement and downstream in lime 
mortar. Upstream face has since 
been repointed with cement, sand 
and ironite-1 cement, 2 sand, and 
12-| per cent ironite to cement by 
weight. 

Original construction was provided 
cement only to upstream face. This 
has since been raked out and re¬ 
placed with a waterproof mixture 
of 1 cement, 2 sand and 12J per 
cent ironite to cement by weight. 

It is so designed that the resultant of 
the water pressure and the dam 
weight at any height cuts the width 
at that point within the middle 
third. 
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Tf. PREPARATION FOR SUBMERGENCE OF AREA ABOVE 
THE DAM 

(1) Land submerged 

(a) Crown waste 

(b) Proprietary 

(2) Dislocation 
(а) Villages 

(б) Families 

(e) Population 

(d) Roads 

(*) Highways 

(h) District Roads 

(in) Village Roads 

(e) Railway Lines 

(/) Temples, Mosques, He. 
(g) Graves, etc. 

(h) Trees, gardens, pastures, 
houses, wells, etc. 

(t) Bridges 

(8) Compensation paid under each 
category of item (2) 

(4) Method of compensating for land of 
dispossessed landholders 

V. AUXILIARY works 

One main waste weir of normal dam 
section located at east end of the 
dam and consisting of 58 arched- 
openings each 12 feet long giving 
a net clear water way 696 feet in 
length and 2 feet in depth and 
crest width of 4 feet with a road¬ 
way above. 

Five Stoney sluices, by Ransomes and 
Rapier, each 6 feet by 6 feet clear 
opening, located about 300 feet 
from the west end of the dam at 
R.L. 2032-00 

Simple cast iron and bronze faced 
sluice gate 3 feet by 3 feet located 
about the middle of the dam. 
2370 at R.L. 2025-00 

(l) ourplussing works 

(2) Outlet works 

(3) Scouring works 
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(4) Inspection facilities 

^5) Fish-pass 

(6) Means for dissipating energy below 
the spillway 

VL POWER HOUSE 

(1) Hydraulic bead 

(2) Name and address of Licensee with 
managing agents (if any) 

(3) Generating units 

(а) Type 

(б) Number 

(c) Capacity 

(i) Firm 

(ii) Secondary 

(4) Voltage 

(5) Number of phases and frequency, 
A.C. or D.C. 

(6) Forebay 

(7) A brief description of tunnel and 
penstocks 

(8) Means provided for excluding silt 
and trash 

(9) Tail race 

(10) Maximum length of transmission 
line 

(11) Principal towns served 

(12) Main and subsidiary purpose of 
the utilisation of electricity 

(18) Any other matter of interest 

Ma.yimnm head gross 1,726 feet 

The Tata Hydro-Electric Power Sup¬ 
ply Company Limited 

(b) 6 numbers 

(i) 48,000 kW 

5,000 

3 Ph. A.C. 50 cycles per second 

The reservoirs formed by constructing 
dams across valleys are known as 
Lonavla, Walwhan and Shirawta. 

From the reservoirs water is con¬ 
veyed in an open duct to the forebay 
and thence through pipe lines to 
the Power house a distance of 13,000 
feet in which length there is a fall 
of 1,726 feet. 

43 miles 

Bombay 



WALWHA* DAM IV. 20. 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the dam 
(a) Regulation 
(£>) Silting of the reservoir 

(*) Total silt deposited 
(ii) Rate of silting 
(iii) Density of the silt deposited 
(iv) Rate of advancement of 

delta 
(c) Actual yield as against estimat¬ 

ed 
(d) Various measurements and ob¬ 

servations 
(i) Evaporation losses 
(ii) Sweating below the dam 
(in) Temperature measurements 
(iv) Seepage and regeneration 

(e) Fish culture 
(/) Anti-malaria measures 

15) Recreation facilities 
( 
6) Lessons to be learnt from the cons¬ 

truction and utilisation of the dam 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 

(2) Personnel 

(3) Bibliography Dickinson A, “ The Bombay Hydro* 
Electric scheme ” Institute of Elec* 
trical Engineers, Journa1, volume 53, 
No. 248, May 1915. 





IV. 21. Siddapur Dam 

(Earthen) 
I. GENERAL 

(1) Height above the lowest rivet bed 

(2) Location 

(3) Authority or owner 
(4) Purpose—Main and subsidiary 
(5) Year of commencement 
(6) Year of completion 

(7) Capital cost 
(a) Estimated 
(b) Actual 

(8) Culturable area commanded by the 
project 

(9) Area irrigated 
(II) Means of access 

60 feet 
Kumool district, Madras State (Bhav- 
nasi river) 

Madras Government 
Irrigation 
1908 
1919 

Bs. 5,04,000 
Us. 9,48,600 

1,000 acres 
It is accessible from Kumool Tow 

railway station, by road, and is at 
a distance of 50 miles. It is also 
approachable from Nandyal rail¬ 
way station which is 40 miles away 
from the dam. 

il geophysical 

(1) Area of eatchment 
(2) Nature of catchment 
(3) Mean annual precipitation 

(а) Rainfall 
(4) Total average manual yield of the 

catchment 

(5) Climate 
(6) Temperature conditions and-varia¬ 

tions 
(T) Rate of Flow 

. (a) Marimum 
(б) Minimum 

45 square miles 
Hilly 

27 inches 
About 4,013 acre feet 

Tropical 
Maximum temperature 107? P 
Minimum temperature 68° F 

7,590 euaees 

-m 
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(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored m the reservoir 

(10) Geological features 
(а) of foundations 
(б) of catchment area 

The supply of water is from the Nal- 
lamalai hills and it brings down 
all the jungle drift wood, leaves, 
bamboos and also silt which is made 
of fine particles of earth and stone 
from the top of the hills, and allu¬ 
vial' silt formed out of decayed 
leaves. 

Sweet, and it does not seem to contain 
any deleterious matter. 

m. TECHNICAL 

A. STATISTICAL 

(1) Eeservoir Data 

(а) M.W.L. 
(б) F.K.L. 
(c) Area at M.W.L. 
(d) Area at FILL. 
(e) Maximum length 
(/) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir 
(а) Gross 
(б) Live 
(c) Flood storage 
(d) Carry-over 
MS* . < 
I— 

(a) R. L. 1063*50 
(b) R.L. 1060-00 
(c) 2-12 square miles approximately 
(d) 1 *86 square miles 

20 * 038 acre feet roughly 
14,828 acre feet 
4,384 acre feet roughly 
1,976 acre feet roughly (assuming 

culturable area as 2,800 acres 
and water required for irrigation 
0-2 million cubic feet per acre) 

Top of 0>m ftj. 104*50 

fcmtment 1*5 thick ^ 
»b**tngofstone jP 

- Gravelling 4 

Vi, 

M wtk knrnn| 'V 

-LIOOS-SO V 

Crow Stclion ofSiddapwDtm 
MS 



SIDDAPCB DAM IV. 21, (iii> 

(3) Maximum height above the lowest 63 feet 
point of foundations 

(4) Height above the lowest river bed 60 feet 
at dam. 

5) Height of the top of the dam above 9 *5 feet 
the crest of the spillway or weir 

(6) Maximum width at level of founda- 291 feet 
tion 

(7) Width at top 

(8) Slopes 
(a) Upstream 
(b) Downstream 

(9) 'Length at top of the dam 
(a) Non-overflow 

(i) Main 

(b) Spillway 

(10) Cubic volume of the body of the 
dam 

7*5 feet to 16*5 feet 

Htol 
2 to 1 and 3 to 1 

16,092 feet 

(i) 15,491 feet 

601 feet 

19,000,000 cubic feet 

B. OTHERS 

(11) Material of which the dam is con¬ 
structed 

(12) Specific gravity 

(d) Earth fiill 

(13) Nature of protection and water- 
proofiing of the upstream and 

downstream faces 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness 
of the foundations of the dam 

(21) Hydraulic gradient for whieh the 
embankment is designed 

Soil sufficiently rich in clay provided 
for hearting and the outer casing of 
porous material 

Upstream side revetted 1-5 feet in 
thickness over a backing of stone 
jelly, and downstream side has been 

provided with 6 inches gravelling 

Foundation at deepest bed taken to 
shale and the bund bonded to 
shale by cutting trenches in shale 

1 in 5 approximately 

(22) Particular of the berm (if any), 
width and position 

(23) Position and form of the core wall No core wall. Only hearting with stiff 
(or other means of securing water black clay and casing with porous 
tightness) material 
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(24) Batter (if any) of the core wall 

(25) Maximum depth below ground 
surface of core-wall or other 
means of securing water tightness 

(26) Method of keying core-wall or 
other wall in the underlying ground 

(27) Nature of material forming the At the breached section stiff black 
core or other wall earth hearting was provided 

IV. PREPARATION FOR SUBMERGENCE OF AftWA ABOVE 
THE DAM 

(1) Land submerged 

(a) Crown waste The work is only a restoration of a 
Pre-British tank 

(b) Propnetory 
(2) Dislocation 

(a) Villages 
(b) Families 
(c) Population 
(d) Roads 

(«) Highways 

(**) District Roads 
{Hi) Village Roads 

(e) Railway Lines 
{/) Temples, Mosques, etc. 
(g) Graves, etc. 

{h) Trees, gardens, pastures, 
Houses, wells, etc, 

(») Bridges 

• category of item (2) 

(4) Method of compensating for land of 
dispossessed landholders 

V, ATOTIABT WORfcS 

Durpmsing works 

(2) Outlet works 

Bowajfeg works 

There is a masonry bye-wash 601 feet 
in length. Its discharging capacity 
is 8,116 cusees with a depth of 8*# 
feet over crest 

^ \ pipe stokes 
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(4) Inspection facilities The tunnels of the two sluices are 
accessible for inspection from the 
rear. The sluices have woo fen 
shutters with screw gearing arrange¬ 
ments 

(5) Fish-pass 
(6) Means for dissipating energy below 

the spillway 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of 
the dam and in the method of 
carrying out the work 

1Q0GBI 

Consolidation of bund was first tried 
by loaded carts. Carts were driven 
to and fro and across until tlie whole 
area to be consolidated bad been 
covered by the wheels. Tins gave 
fairly good results. After that two 
steam road rollers one of 8-ton 
and other of 10-ton were used to 
consolidate the earth. The thick¬ 
ness of the layers varied from 4 
inches to 6 inches and the maxi¬ 
mum size of clods to 3 inches cube. 
The surface was rolled three times 
and the result was quite satis¬ 
factory 

Sufficiency of consolidation was 
tested by digging pits in ea**h com¬ 
pleted layer filling them with water 
and observing its behaviour. 
A roller was found to consolidate 
satisfactorily ten units pur day and 
the rate worked out at from 8 to 10 
annas pir unit of 1,0'W uibic feet 

The original proposal was to restore 
the full length of the old bu ad so as 
to impound the yield from the full 
catchment of (7 + 45) 52 square 
miles. But estimated cost of the 
proposal was found to be out of 
proportion to the corresponding 
advantage * to bo derived from the 
additional catchment of s ,vm 
square miles. It was floaty de¬ 
cided to improve only the portion 
of the old tank bund south of the 
road and to form a new bund in 
continuation taken parallel to the 
south of the Dornal pass road 
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(3) Noteworthy occurrences and acrid 
dents 

The tank breached in September 1949, 
due to unprecedented rains. The 
bund did not breach at the deep¬ 
est portion 

(4) Operation of the dam 

(а) Regulation 

(б) Silting of the reservoir 

(i) Total silt deposited 

(it) Bate of silting 

(tit) Density of the silt deposited 

(it?) Bate of advancement of 
delta 

(c) Actual yield as against estimat¬ 
ed. 

(i) Various measurements and ob¬ 
servations 

(t) Evaporation Losses 

(it) Sweating below the dam 

(iii) Temperature measurements 

(iv) Seepage and regeneration 

(e) Fish culture 

{f) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the con¬ 
struction and utilisation of the 

(iv) Advanced to 660 acres in the 
second year after completion* 
Further advancement slowed 
down. Maximum cultivation 
is 1,203 acres in 194647 

(i) Above 9 inches to 10 inche* 
durin* summer and 5 iacheg 
to 6 inches in other seasons 

(ir) Small quantity of percolation 
through bund 

The tank has not surplussed till now 
and it has thus been revealed that 
the run-off from the catchment had 
been over-estimated. The anti¬ 
cipated ultimate area comman¬ 
ded under the tank had, therefore, 
to be cut down (from 4,250 acres 
to 1,000 acres). From this point 
of view, the project cannot be 
considered 9 success 
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(1) Historical 

(2) Personnel 

IX. BIBLIOGRAPHY AND HISTORICAL 

The pro j .jot provided for restoring and 
enlarging an old breached tank on 
the Bhavanasi river seven miles 
eastof Atmakur. In 1901 the pre¬ 
liminary report on the project was 
submitted by Mr. H. E. Clerk, 
Special Superintending Engineer. 
Detailed investigation was then 
carried out from 1903-1903 by Mr. 
R. N. Arogyaswami Mudalliar 
under the guidance of tho Special 
Superintending Engineer, Mr. J. H. 
Medilicotfc. Final shape to the 
proposal was given by his successor 
Mr. H. E. Clerk. An estimate 
amounting to Its. 5,04,009 was 
sanctioned by the Government of 
India in 1907. The work was 
startod in 1903 and completed in 
1919. 

Chief Engineers.— 
C. A. Smith, Esquire. 
H. E. Clerk, Esquire. 

Superintending Engineers.~ 

R. A Allen, Esquire. 
A. C. Langston, Esquire. 
"W. J. Howley, Esquire. 

Executive Engineers.— 
M. R. Ry. G. S. Rama Ayyar Avl. 
M- R. Ry. L. D. Venkatarama 

Ayyar Avl. 
A. S. Laurie Esquire. 

(3) Bibliography 
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IV. 22. Osmansagar Dam 

(Composite) 

I. GESEBAL 

(1) Height above the lowost river bed 112 feet 
(2) Location Atraf Baida, Madak District ((Musi 

nver). 
(3) Authority or owner Hyderabad Government 
(4) Purpose—Main and subsidiary Water supply and flood absorption 
(5) Year of commencement 1912j 
(6) Year of completion 1920 ~ 
(7) Capital cost 

(a) Estimated (o) (i) original O.S. Rs. 30,77,669 
(») Revised O.S. Rs. 58,40,000 

(b) Actual (b) O.S. Rs. 54,00,000 
(11) Means of access 

XL GEOPHYSICAL 

(1) Area of catchment 285 square miles 
(2) Nature of catchment 
(3) Mean annual precipitation 

(a) Rainfall (a) 24 *65 inches 

(4) Total average annual j ield of the 70,832 acre feet 
catchment 

(5) Climate Tropical 

(6) Temperature condition . and varia* 
tions 

(7) Rate of Flow 
(a) Maximum 
(b) Minimum 

(8) Detritus charge of the stream 

(9) Character (onemical) of the water Sweet 
stored in the reservoir 



data of hmh dams nr mou 
*V. 22. (u) 

(10) Geological features 
(fl) of foundations 
(6) of catchment area 

m. TECHNICAL 
A. STATISTICAL 

(1) Reservoir Data 
(а) M.W.L. 
(б) F.R.L. 
(c) Area at M.W.L. 
(d) Area at F.R.L. 
(e) Maximum length 
(/) Maximum width 
\S) Length of periphery 

(2) Capacity of the reservoir 
(a) Gross 

i (CLive 
(c) Flood storage 
(d) ^Carrv-over 

(a) R. L. 1810‘00 
(b) R. L. 1784-00 
(<*) 16-22 square miles. 
(d) 8-67 square miles 

(a) 90}449 acre feet 

(4) Height above the lowest river bed ] 12 feet 
at dam 
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(6) Maximum width at level of founds- 91 feet 
lions 

(7) Width at top 18 feet 

(8) Batter of face-slopes 
(a) Upstream (a)") 

> As per cross section 
(b) Downstream (6) J 

(9) Length at top of the dam 6,300 feet 

(а) Non-overflow 

(i) Main (t) 4,610 feet. 

(б) Spillway (6) 1,690 feet (Bye-wash) 

(10) Cubic volume of the body of the 7,627,181 cubic feet 
dam. 

B. OTHEBS 

(11) Material of which the dam is Uncoursed rubble stone in turlcki 
constructed moitar and earth filling in the rear. 

(12) Specific gravity 
(a) Masonry (a) 2'26 
(d) EarthfiU 

(13) Nature of profetion and water¬ 
proofing cf the upstream and down¬ 
stream faces 

(14) Provision for dealing with seep¬ 
age and drainage vat.r 

(15) M ans of s'eming water tight- Built cn hard rock devoid of all 
n-ss of the foundations cf the dam fissures and faults. 

(16) Contraction joints 

(17) Piincioal stresses in the masenry 
vith a note of methods of calcula¬ 
tions employed 

(18) Maximum pressure on founds- 5 -52 tons per square foot 
tions. 

(19) Uplift pressure, calculated or mea¬ 
sured 

(20) Measures adopted for preventing 
or counteracting uplift pressures 

(27) Nature of material forming the 
core or other wall 
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17. PREPARATION FOR SUBMERGENCE OF AREA ABOVE 
THE DAM 

(1) Lind submerged: 

(-') Crown waste 
(5) Proprietory 

(2) Dislocation: 
(a) Villas 
{b) Famili -a 
(c) Population 
(d) Roads: 

(i) Highways 
(ii) District Roads 
(Hi) Village Roads 

(?) Railway Lines 
(/) Temples, mosques, etc. 
(g) Graves, etc. 

{h) Trees, gardens, pastures, 
houses, wtlls, ete. 

(i) Bridges 

(3) Compensation paid under each ca¬ 
tegory of item (2). 

(4) Method of compensating for land of 
dispossessed landholeeis 

V. AUXILIARY WORKS 

(1) Surplussing work 15 open vents each 6 feet in width 
atR. L. 1790. 

(2) Outlet worla The lowest sill of the water supply 
sluice is at R. L. 1757 and all, val¬ 
ves are arranged at every 5 feet to 
be able to draw water at suitable 
levels. 

(3) Scouring works 

(4) Inspectic u facilities 

(5) Fish-pass 

(8) Means for dissipating energy below 
the spillway 

m 
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(1) Constructional features The section of tlie dam is sucli as will 
stand by itself without taking the 
earth filling into account. How¬ 
ever eaithfilling in the rear is done 
to add to the factor of safety 

against sliding. 

(2) Changes introduced in the plans of 
the dam and in the method of carrying 
out the work 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the dam 

(а) Regulation 

(б) Silting of the reservoir 

(?) Total silt deposited 

(it) Rate of silting 

(Hi) Density of the silt deposited 

(iv) Rate of advancement of 
delta 

(c) Actual yield as against estimat¬ 
ed * 

(d) Various measurements and ob¬ 
servations 

(i) Evaporation losses 

(it) Sweating below the dam 

(tit) Temperature measurements 

(iv) Seepage and regeneration 

(e) Fish culture 

(/) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the con- 
structioB and utilisation of the dam 

m 
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(1) Historical 

(2) Personnel 

(3) Bibliography 

t)ATA OIJEIGH DAMS IK IKDU 

IX. BIBLIOGRAPHY AND HISTORICAL 

After the disastrous flood of 1908, 
ways and means were investigated 
for preventing a recurrence of the 
same and proposals were formulated 
for constructing two reservoirs, 
one on the river Musi and the other 
on the river Easi. The cost of this 
combined scheme as worked out 
as Rs. 128 lakhs which was duly 
sanctioned by H. E. H. on 22nd 
Safer 1328 H. (5th March, 1910). 
The sole object of these reservoirs 
was to reduce the floods of great 
height and high intensity into low 
floods of long duration. While 
discussing the order in which these 
works were to be started, other side 
issues were happily conceived and 
thoughts were directed to fully uti¬ 
lise this huge investment which in 
its original form as destined to lie 
inert for the greater part of its exis¬ 
tence. The pressing need of the 
time was the question of finding 
a permanent source of water 
supply for the City of Hyderabad 
and Secunderabad. The position 
of the Musi reservoir afforded 
facilites for combining the water- 
supply scheme with it and that of 
the Easi reservoir for subsidiary 
public utility services. In view 
of this decision the scope of the 
original proposal was < nlarged and 
by merit of importance, work was 
started on the Musi reservoir on 
October 1912 and on the Easi in 
June 1920. 

Designed by Sri Yisveswarayya. 
Costructed by Mr. C. T. Dalai. 

(?) Report to accompany the re» 
vised estimate for Osmansagar re¬ 
servoir. 

(ii) A typed note on Osmansagar 
and Hiiuayatsagar Reservoirs. 

274 



IV. 28. (i) 

IV. 23. Shirawta Dam 

(Masonry) 

L GENERAL 

(1) Height above tie lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose-Main and subsidiary 

(5) Year of commencement 

(6) Year of completion 

\7) Capital cost 

(а) Estimate 
(б) Actual 

(10) Installed hydro-electric capacity 
(а) Firm 

(б) Secondary 

HI) Menus of access 

83 feet 

Poona district, Bombay State 
(Indrayari river, Bhore Ghat). 

The Tata Hydro-Electric Power 
Supply Co., limited. 

Power 

December 1912 

June 1920 

(6) Rs. 82,56,145 

(a) The Lonavla, Walwhan and 
Shirawta dams supply water 
to $ie Khopoli Hydro-Electric 
Power Station where the install¬ 
ed capacity is 48,000 k\V, 

It is accessible from Lcnavia railwry 
station on Great Indian Peninsula 
Railway by motorable road. 

n. GEOPHYSICAL 

U) Area of catchment 11 square miles 

(2) Nature of catchment Wooded and mountainous 

(3) Mean annual precipitation 
(a) Rainfall (a) 139 inches 

4) Total average annual yield of the 81,956 acre feet 
catchment 
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(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

(7) Rate of Dow 

(a) Maximum 

(b) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored in the raservoir 

(10) Geological features 

(а) of foundations 

(б) of catchment area 

Tropical 

Marirrvnm temperatue 100° F 
Minimum temperature 56° F 

(a) 2,310 cusecs. 

Due to entire catchment being wooded 
and rocky, very little or no solids 
fiud their way to the reservoir. 

Sweet water, impounded in lakos dur¬ 
ing monsoon 

(а) Deccan trap rock 

(б) Mountainous country 

HI. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data 

(«) M.W.L. 

(6) F.R.L. 

(c) Area atM.W.L. 

(d) Area at F.R.L. 

. («) Maximum length 

(J) Maximum, width 

(ff) Length of periphery 

(2) Capacity of the reservoir 

(a) Gross 

(J) Live 

(a) RX. 2157*00 

(b) R.L. 2155*00 

(d) 5*05 square miles 

(b) 150,757 acre feet 



(c) Flood storage 

(d) Carry'over 

BHTRAWTA DAM IT. 23. (iii) 

Cross Section of Shirawta dam 

(3) Maximum. height above the lowest 128-0 feet 
point of foundations 

sen 
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(4) Height above the lowest river bed 83 feet 

at d^m 

(5) Height of the top of the dam above 7 feet 

the crest of the spillway or weir , 

(6) Maximum width at level of founda- 84 feet 

tions. 

(7) Width at top 

(8) Slopes 

(а) Upstream 

(б) Downstream 

(9) length at top of the dam 

(a) Non-overflow 

(i) Main 

12 feet 

(a) 1 in 30 

(b) As per cross section 

7,600 feet 

(i) 6,600 feet 

[b) 1,000 feet. 

17,000,000 cubic feet. 

(b) Spillway 

(10) Cubic volume of the body of the 
dam. 

B. OTHE'S 

(11) Material of which the dam is con¬ 

structed 

(12) Specific gravity 
(a) Masonry 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 

stream faces 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness 

of the foundations of the dam 

(16) Contraction joints 

(17) Principal stresses in the masonry 
with a note of methods of calculations 
employed 

{1$) Maximum pressure on foundations 

Uncoursed rubble masonry in lime 

mortar with coursed rubble mason¬ 
ry face work upstream side and 

downstream faces. 

(a) 2-34 

Upstream face pointed with cement 
mortar, downstream face pointed 

with lime mortar. 

Original construction provided cement 

pointing to upstream face. The 
entire structure including founda¬ 
tions have since been injected with 
cement by the Francis Cementa¬ 
tion Co. 

It is so designed that the resultant 
of the water pressure and the dam 
weight at any height cuts the 
sectional width at the point within 
the middle third. 



SHKAWTA bam 17,23. (v) 

(19) Uplift pressure calculated or 
measured 

v20) Measures adopted for preventing 
or counteracting uplift pressures 

17. PEEPARATI3N FOR SUBMERGENCE 07 AREA ABOVE THE CAM 

<l) Land submerged— 
(а) Crown waste 
(б) Proprietory 

■'2) Dislocation— 

(a) Villages 

{b) Families 
(c) Population 

(d) Roads— 
(i) Highways 
(if) District Roads 
(in) Village Roads 

(e) Railway Lines 
if) Temple?, mosques, etc. 

(7) Graves, etc. 

(h) Trees, gardens, pastures, 
houses, wells, etc. 

(i) Bridges 

(3) Compensation paid under each 
category of item (2) 

(4) Method of compensating for land 
of dispossessed landholders 

7. AUXILIARY WORKS 

(1) Surplussing works One main waste weir of thickness 2 
feet greater than normal dam 
section located on the North. 
It originally consisted of an open 
weir 1,000 feet long and 14*0 feet 
wide at the crest, but has since 
been remodelled to 760 feet long 
at 3 feet lower crest level. 

(2) Outlet works 4 stoney sluices by Ransomes and 
Rapier each 5 feet by 6 feet clear 
opening located in a separate head- 
works of the outlet tunnel about 
2 miles upstream of the dam. 
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IY. 23 (*i) 

(3) Scouring works 

DAIA OF Bias DAMS BTINDIA 

Simple cast iron and bronze faced 
sluice gate 5*0 feet by 5*0 feet, 
located about 4,700 feet from the 
south end of the dam at R.L. 
2080*00. 

(4) Inspection facilities — 

(5) Fish-pass — 

(6) Means for dissipating energy below — 
the spillway 

VI. POWERHOUSE 

(1) Hydraulic head Maximum head gross 1,726 

(2) Name and address of Licensee with 
managing agents (if any). 

(3) Generating units 
(a) Type 
(b) Number 
(o) Capacity 

(i) Firm 

(4) Voltage 

(5) Number of phases and frequency, 
A.C. or D.C. 

(6) Forebay 

(7) A brief description of tunnel and 
penstocks 

The Tata Hydro-Electric Power 
Supply Co. Limited. 

(6) 6 Nos. 

(*) 48,000 kW. 

5,000 

3 Ph. A.C. 50 cycles per second. 

The reservoir formed by constructing 
dams across valleys are known as 
Lonavla, Walwhan, and Shirawta. 
From the reservoir water is con¬ 
veyed in an open duct to the fore¬ 
bay, and thence through pipe 

lines to the power house for a dis¬ 
tance of 13,000 feet in which length 
there is a fall of 1725 feet. 

(8) Means provided for excluding silt 
and trash 

(9) Tail face 

(10) Maximum length of transmission 43 tniW 
line. 

, (11) Principal towns served Bombay 

(12) Mam and subsidiary purpose of 
'&e utilisation of electricity 

V .{13) Any other matter of interest 
’] • ■'•’V •' i,' ' 

' 1 i' . ■; 
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SHXBA'WTA DAM IV. 23. (yii) 

VIH. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans 
of the dam and in the method of 
carrying out the work 

(3) Noteworthy occurrences and acci¬ 
dents. 

(4) Operation of the dam 

(a) Regulation 
(b) Silting of the reservoir 

(») Total silt deposited 
(it) Rate of silting 
(iii) Density of the silt deposited 
(w) Rate of advancement of delta 

(c) Actual yield as against estima¬ 
ted. 

(i) Various measurements and 
observations 

(t) Evaporation losses 
(tt) Sweating below the dam 
(iii) Temperature measurements 
(tv) Seepage and regeneration 

(«) Fish culture 
(/) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the 
construction and utilisation of the 
dam 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 

(2) Personnel 

(3) Bibliography Dickinson A “ The Bombay Hydro- 
Electric scheme. Institute of Elec¬ 
trical Engineers Journal volume 
53. No. 248, May 1915. ” 

WO0BI 281-—JS2 





IV. 24. (i) 

IV. 24. Thokerwadi Dam 

(Masonry) 

L GENERAL 

(1) Height above the lowest liver bed 

(2) Location 

(3) Authority or owner 

(4) Purpose, Main and subsidiary 

(5) Year of commencement 

(6) Year of completion 

(7) Capital cost 

(a) Estimated 
(b) Actual 

(10) Installed hydro-electric capacity 

(a) Firm 
(5) Secondary 

(11) Means $f access 

190 feet • 

Bhore Ghat, Poona district, 

Bombay Presidency (Andhra river) 

The Andhra Valley Power Supply Co. 
Ltd. 

Power 

November 1916 

May 1922 

(b) Rs. 97,79,009 

(«) 48,000 kW 

It is accessible by road from Wadgaon 
railway station, on Great Indian 
Peninsula Sly. 

n. GEOPHYSICAL 

(1) Area of catchment 18 square miles 

(2) Nature of catchment Mountainous coutury 

(3) Mean annual precipitation 

(a) Rainfall 103*00 inches 

(4) Total average annual yield of the 229,568 acre feet 
catchment 

(5) Climate Tropical 

(6) Temperature condition1? and vatia- Maximum 110°F 
tieus. Minimum 50°F 
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IV. 24. (ii) DATA OS' HIGH DAMS IN INDIA 

(7) Rate of Flow 

(а) Maximum 
(б) Minim nm 

(8) Detritus charge of the staeam 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features 

(a) of foundations 
(b) of catchment area 

4,010 cusecs 

As the entire catchment is wooded or 
rocky, no solids find their way to 
the reservoir, consequently there 
is no silting behind the dam. 

Sweet 

Deccan trap rock 

Mountainous country 

m. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data 

(a) M.W.L. 
(b) F.R.L. 
(e) Area at M.W.L. (21.95) 
(i) Area at F.R.L. (2190) 
(e) Maximum length (2195) 
(f) Maximum width (2195) 
(g) Length of periphery 

(2) Capacity of the reservoir 

(а) Gross 
(б) Live 
(c) Flood storage 
(d) Carry-over 

(3) Maximum height above the lowest 195 feet 
point of foundations 

(4) Height above the lowest river bed 190 feet 
at dam 

(5) Height of the top ofthedamabove 5 feet 
the crest of the spillway or weir 

(6) Maximum width at level of founds- 148 feet 
tions 

(7) 'Width at top 

(o) R.L. 2195-00. 
(6) R.L. 2190-00 
(c) 12-52 square miles 

(d) 11-61 square miles. 
(e) 13-5 miles 
(/) 1-5 miles 
(</) 91 miles 

(h) 294,908 acre feet 

10 feet 
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THOKERWABI BAH L IV. 24. (iii) 

Gross Section of Thokencadi Dam 

(8) Battei of face-slopes 1 
(a) Upstream 
(b) Downstream 

>As per cross section 

(9) Length at top of the dam 
(a) Non-overflow 

1,875 feet 

(t) Main (i) 1,318 feet 

(t) Spillway (b) 557 feet 
S86 

A 



IV. 24. (iv) DATA Of HIGH DAMS IN INDIA 

(10) cubic volume of die body of the Main dam, 7,492,612 cubic feet. Waste 
dam weir, 90,200 cubic feet. 

(11) Material of which the dam is con- Rubble masonry and lime concrete 
structed and water proof diaphragm of 

cement, sand and ironite. 

(12) Specific gravity 

(a) Masonry (a) 2-56 
(b) Concrete 

(13) Nature of protection and water- From foundation level R. L. 2000 to 
proofing of the upstream and down- R.L. 2080 the dam consists of lime 
stream faces concrete between heavy upstream 

and downstream rubble masonry 
walls with a ve.tical water proof 
diaphragm of cement, sand and 
ironite 11 feet from the upstream 
face at base. From R.L. 2080 to 
R.L. 2195, tne dam is constructed 
of uncoursed rubble masonry with 
coursed rubble facing. The up¬ 
stream is pointed with cement and 
ironite and downstream face is 
pointed with lime. 

(14) Provision for dealing with see¬ 
page and drainage water 

(15) Means of seeming water tightness The orginial design provided for a 
of the foundations of the dam water proof diaphragm of cement, 

sand and ironite but since then the 
entire structure has also been injec¬ 
ted with cement. 

(16) Contraction joints 

(17) Principal stresses in the masonry 
with a note of methods of calculations 
employed 

(18) Maximum pressuie on foundations 10 • 42 tons per square feet. 

(19) Uplift pressure, calculated or 
measured 

(20) Measures adopted for preventing 
or counteracting uplift 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 
(1) Land submerged 

(а) Crown waste 
(б) Proprietory 
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THOKERWADI DAM TV. 24. (?) 

(2) Dislocation 

(а) Villages 
(б) Families 
(c) Population 
(d) Roads: 

(«■) Highways 
(w) District Roads 
(«*) Village Roads 

(e) Railway Lines 

(f) Temples, masques, etc. 

{g) Graves, etc. 
(h) Tiecs, guldens, pastures, 

houses, wells, etc. 

(i) Bridges 

(5) Compensation paid under each 
Category of item (2). 

(4) Method of compensating for land 
of dispossessed landholders 

V. AUXILIARY WORKS 

(1) Surplnsing works One main natural waste weir open 
type 357 feet long with a crest 
width of 13 feet is located at the 
south and is in continuation of the 
dam. It is distinctly separate from 
the main dam and is only 9 feet 
high. 

(2) Outlet Work One main and one emergency sluice 
stony type in series each 10 ft. by 
10 ft. cleat opening is located in the 
head-works of the outlet tunnel 
about 9 miles upstream of the dam 
with sill level at R. L, 2108. 

No sluices ate provided in the dan 
and consequently no provision made 
to drain the lake below draw off sSH 
level R. L. 2117 

(7) Means for dissipating energy below 
the spillway 

(3) Scouring works 

\5) Inspection facilities 

(6) Fish-pass 

287 



TH0KEKW1DI DAM TVs *24. (?) 

(2) Dislocation 

(а) Villages 
(б) Families 
(c) Population 
(d) Roads: 

(i) Highways 
(ii) District Roads 
(m) Village Roads 

(e) Railway Lines 
(/) Temples, m:3ques, eto. 

{g) Graves, etc. 

(h) Tiets, gaidens, pastures, 
houses, wells, etc. 

(i) Bridges 

(i) Compensation paid under each 
Category of item (2). 

(4) Method of compensating for l»nd 
of dispossessed landholders 

V. AUXILIARY WORKS 

(1) Suxplusing works 

(2) Outlet Work 

(3) Scouring works 

v5) Inspection facilities 

(6) Fish-pass 

(7) 

One main natural waste weir open 
type 557 feet long with a crest 
width of 13 feet is located at the 
south and is in continuation of the 
dam. It is distinctly separate from 
the main dam and is only 9 feet 
high. 

One main and one emergency sluice 
stony type in series each 10 ft. by 
10 ft. clear opening is located in the 
head-works of the outlet tunnel 
ahont 9 miles upstream of the dam 
with sDl level at R. L. 2108. 

No sluices axe provided in the dan 
and consequently no provision made 
to drain the lake below draw off sfi* 
level R. L. 2117 

the spillway 
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IV. 24. (ri) DATA OT BIOS DAMS nr INDIA 

VL POWER HOUSE 

(1) Hydranlie head 

(2) Name and address of licensee with 
managing agents (if any) 

(3) Generating units 

(«) Type 
(6) Number 

(c) Capacity 

(») Firm 
(w) Secondary 

(4) Voltage 

(5) Number of phases and frequency, 
A.C. or D.C. 

Maximum head gross 1,742 feet 
Minimum head gross 1,670 feet 

Andhra Valley Company, Bombay 

(а) Pelton turbines 

(б) 6 number (Hydro). 

(t) 48,000 K.W. 
(ii) 48,000 K.W. plus 20% O.L. 

for 10 hours. 

5,000 volts 

3 Ph. A.C. 50 Cy. 

(6) Forebay 

(7) A brief description of tunnel and 
penstocks 

(8) Means provided for excluding silt 
and trash. 

(9) Tajl race 

(10) Maximum length of transmission 
line 

(11) Principal towns served 

(12) Main and subsidiary purpose of the 
utilisation of electricity 

(13) Any other matter of interest 

Length of tunnel is 2,700 feet, ex¬ 
clusive of cut and cover in valley 
before reaching the entrance to the 
manifold pipe tunnel. The mani¬ 
fold pipe is for the purpose of 
connecting the tunnel single out¬ 
let with the penstock pipes and is 
designed to provide a smooth flow 
to the water in its distribution to 8 
penstock pipes and thus reduce any 
water eddies to a minimnm. 

At the entrance to the tunnel a rein¬ 
forced concrete structural screen of 
the parallel bow type is erected to 
prevent any bulky bodies entering 
the tunnel. 

Masonry tail race 320 feet long 
discharging in original river. 

56*75 miles. 

Industrial area of Bombay 

Molls and other industries 
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THOKEBWADI DAM IV. 24. (TU) 

m NAVIGATION WORKS 

(o) Length of river where naviga- 13*5 miles 
tion has been made possible by the 
construction of the dam 

(6) Type of cargo transported 

(c) Number of passengers trans¬ 
ported annually 

(d) Annual income from source at 
item (2)and (3). 

(e) Navigation Lock 
(t) Location 
(») Lock chamber, clear size 
(Hi) Lift (i) Maximum 

(ii) Minimum 

(iv) Estimated leakage time 

VUI. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans 
of the dam and in the method of 
carrying out the work 

(3) Noteworthy occurrences and acci¬ 
dents. 

(4) Operation of the dam 

(a) Regulation 
(b) Silting of the reservoir 

(t) Total silt deposited 
(ii) Rate of silting 
(Hi) Density of the silt deposi¬ 

ted. 
(iv) Rate of advancement of 

delta 
(c) Actual yield as against estimated 
(d) Various measurements and 

observations 
(i) Evaporation losses 

(ii) Sweating below the dam 
(Hi) Temperature measurements. 
(iv) Seepage and regeneration 

(c) 229,568 aero feet 

(i) Estimated to be 5 feet 
in a year approximately. 

(tv) Maximum 0*440 cusecs 
with lake full. 



IV. 24. (viii) SATA OF HIGH SAMS IN INDIA 

(«) Fish culture 
(f) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the con¬ 
struction and utilisation of the dam 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical The Company was floated, when »r, 

was found that the Tata Hydro- 
Electric P.S.Co. could not meet 
with the increasing demand for 
power by the mills and railways of 
Bombay and its suburbs. It was 
developed by Mr. H P. Gibbs, the 
General Manager. The Company sup¬ 
plier power only to the mills while 
the Tata Power Co. supplies power 
to the Great Indian Peninsula and 
Bombay, Baroda and Central India 

' Railways. 
(2) Personnel 

(3) Bibliography Chatterjee, Bhim Chandra “ The 
Hydro-Electric Practice in India ” 

290 



IV. 25. 

IV. 25. Sir Pirajirao Talao Dam 

(Composite) 

I. GENERAL 

(1) Height above the lowest river bed 37 feet 

(2) Location Kolhapur, Bombay State (Local 
stream). 

(3) Authority or owner Bombay State Government 

(4) Purpose-Main and subsidiary Irrigation and domestic supply 

(5) Tear of commencement 1919 

(6) Year of completion 1923 

(7) Capital cost— 

(a) Estimated 
(5) Actual 

(8) Culturable area commanded by the 
project 

(9) Area irrigated 

(11) Means of access It is situated, 38 miles away from 
Kolhapur and is accessible from 
Kolhapur railway station (Madras 
and Southern Marhatta Railway) 
by a metalled road upto Nipani, 25- 
miles distant (on Poona Bangalore 
road) and from Nipani to Murgud 
13 miles on the Nipani Phonda 
Road. 

IL GEOPHYSICAL 

(1) Area of catchment 3 square milaa 

(2) l?atuie of catchment A hilly catchment covered with forest 

(3) Mean annual precipitation— 
(a) Rainfall 32 *5 inches. 

(4) Total average annual yield of the 
catchment 

SOI 



IV. 25. (ii) DATA Or HIGH DAMS IN INDIA 

(5) Climate Temperate 

(6) Temperature conditions and varia¬ 
tions 

(7) Bate of Mott— 

(a) Maximum 
(b) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features— 
(a) of foundations (a) Deccan trap* 
(5) of catchment area (61 Hard moorum. 

m. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data— 

(а) M.W.L. 
(б) F.B.L. 
(e) Area at M.W.L. 
(d) Area at F.R.L. 
(e) Maximum length 
(/) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir— 

(a) Gross 
(5) lave 
(c) Mood storage 
(d) Carry-over 

(3) Maximum height above the lowest 
point of foundations 

Masonry 
Earth 

72 feet 
37 feet 

(4) Height above the lowest river bed 
at dam 

Masonry 
Earth 

37 feet 
37 feet 

(0) Height of the top of the dam above 
the crest of the spillway or weir 

Masonry 
Earth 

4 feet 
7 feet 

(6) Maximum width at level of founda¬ 
tions 

Masonry 
Earth 

46*75 feet 

(7) Width at top Masonry 
Earth 

8 feet 
7 feet 

(6) B.L. 1872-00. 

(d) 0*19 square mile 

2,348 acre feet* 



SIB PEBAJI RAO TALAO DAM IV. 25. (ii 

Cross Section of Sir Pvraji Boo Talao Dam (Masonry portion) 
(8) Slopes— 

(a) Upstream Masonry As per cross section 
(6) Downstream Earth Upstream 3 to 1, down¬ 

stream 2 to 1. 
(9) Length at top of the dam— Masonry 750 feet \ Total-4,650 

Earth 31,900 feet/ feet 
(o) Non-overflow— 

(t) Main 4,250 feet 

(6) Spillway or waste weir 400 feet 
(10) Cubic volume of the body of the 

dam 

B. OTHERS 

(11) Material of which, the dam is cons- Hydraulic 

1 S 1 

structed with moorum 
(12) Specific gravity— 

(a) Masonry 2*4 
(d) Earthfill 



IV. 25. (iv) DATA 07 HIGH DAMS IH INDIA 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness By means of core-wall in earthen 
of the foundations of the dam portion 

(16) Contraction joints 

(17) Principal stresses in the masonry 
with a note of methods of calcula¬ 
tions employed 

(18) Maximum pressure on foundations 

(19) Uplift pressure, calculated or 
measured 

(20) Measures adopted for preventing or 
counteracting uplift pressures 

(21) Hydraulic gradient for which the 
embankment is designed 

(22) Particular of the bom (if any), 
width and position 

(23) Position and form of the core wall 
(or other means of securing water 
tightness) 

(24) Batter (if any) of the core wall 1 to 1. 

(25) Maximum depth below ground sur- 25 feet, 
face of core-wall or other means of 
securing water tightness 

(26) Method of keying oore-wall or By trenching 
other wall in the underlying ground 

(27) Nature of material forming the Black cotton soil 
core or other wall 

IV. PREPARATION FOB SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged— 
(а) Crown waste 
(б) Proprietory 

(2) Dislocation— 
' (a) Villages 

fy Families 
" '■ 2M 



SIB PIBAJIRAO TALAO DAM IV. 25. (v) 

(c) Population 
(d) Roads— 

(i) Highways 
(ii) District Roads 
(iii) Village Roads 

(e) Railway Lines 
(f) Temples, mosques, etc. 

(g) , Graves, etc. 

(ft)'.Trees, gardens, pastures 
houses, ‘wells, etc. 

(i) Bridges 

(3) Compensation paid Tinder each 
category of item (2). 

(4) Method of compensating for land of 
dispossessed landholders. 

V. AUXILIARY WORKS 

(1) Surplussing works A waste weir, 400 feet in length with 
the maximum one foot depth of 
water over the crest. 

(2) Outlet works A draw off pipe one foot diameter 

(3) Scouring works 

(4) Inspection facilities 

(5) Fish-pass 

(6) Means for dissipating energy Below 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work 

(3) Noteworthy occurrences and acci¬ 
dent 

(4) Operation of the dam- 
fa) Regulation 
(ft) Silting of the reservoir— 

(i) Total silt deposited 
(ii) Rate of silting 
(Hi) Density of the silt deposited 
(tv) Rate of advancement of delta 



IV. 25. (vi) DATA 01 HIGH DAMS IN INDIA 

(c) Actual yeild as against estimat¬ 
ed 

(d) Various measurements and ob¬ 
servations— 

(*) Evaporation losses 
(it) Sweating below the dam 
(Hi) Temperature measurements 

(w) Seepage and regeneration 
(e) Fish culture 
(f) Anti-malaria measures 

(5) Recreation facilities 
(6) Lessons to be learnt from the cons¬ 

truction and utilisation of the dam. 

DC. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 

(2) Personnel Mr.B.P. Jagtap L.C.E., M.R.S.I., 
Executive Engineer. 

Mr. S. S. Gupta, L.C.E., Execu¬ 
tive Engineer. 

Mr. A K. Saraaik, Overseer. 
(3) Bibliography 
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IV. 26,® 

IV. 26 Himayatsagar Dam 

(Composite) 

L 6ESESAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose-Main and subsidiary 

(8) Tear of commencement 

(6) Year of completion 

(7) Capital cost- 
fa) Estimated 
(b) Actual 

(8) Cultnrable area commanded by the 
project 

(9) Area irrigated 

(11) Means of access 

93 feet 

Atrafe-balda, Medak District (Issa 
river). 

Hyderabad Government 

Irrigation and water supply 

1919 

1926 

fa) O.S. Rs. 92,72,000 
(6) O.S. Bs. 93,06,727 

JL 0E0PH2SZGAL 

jl) Are* of catchment 

(2) Nature of catchment 

(3) Mean annual precipitation— 
(a) Rainfall 

(4) Mean annual yield of the catchment 

(5) Climate 

(6} Temperature conditions and vaiia* 
turns 

605 square miles 

28*17 inches 

65,632 acre feet 

Tropical 

(7) Rate of Flow- 
fa) Maximum 
fa) Minimnm 

(8) JDetr.tus charge of the stream 
MseCBl " m 



IV. 26. (u) DATA OF HIGH DAMS IN INDIA 

(9) Character (chemical) of the water 
stored in the reservoir Sweat 

(10) Geological features— 

(a) of foundations 

(b) of catchment area 

m. TjGcairiaAL 
A. STATISTICAL 

(1) Reservoir Data— 

(а) M.W.L. 

(б) F.R.L. 

(c) Area at M.W.L. 

(d) Area at F.R.L. 

(e) Maximum length 

(/) Maximum width 

{g) Length of periphery 

(2) Cap3c.ty of the reservoir— 

(o) Gross 

(b) live 
(c) Flood storage 

{d) Carry-over 

(4) Height above the lowest river bed at 93 feet 
, jam 

(a) R.L. 1780-00 
(b) R.L. 1762-00 
(c) 14-7 square miles 
(i) 7-6 square mile3 

(a) 87,336 acre feet 

2P8 



HIMAYATSAGAR DAB IV. 26. Oil 

(5) Height of the top of the dam above 
the crest of the spillway or weir 

(6) Maximum width at level of founda- 86*25 feet 
tion- 

(7) Width at top 

(8) Batter of face-slopes— 
(а) Upstream 

(б) Downstream 

(S) Length at top of the dam 

(a) Non-overflow— 

(i) Main 

(6) Spillway 

(10) Cubic volume of the body of the 
dam 

28 feet 

(o)l 
>As per cross section 

(6)j 
7,473 feet 

4,914 feet 

2,559 feet 

B. OTHEBS 

(11) Material of which the dam xs cons- Uncoursed rubble stone in surM* 
trueted mortar 

(12) Specific gravity— 
(a) Masonry (a) 2*25 
(d) Earthfill 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream laces 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness Built on bard rock devoid of all fissures 
of the foundat ions of the dam and faults 

(16) Contraction joints 

17) Principal stresses in the masonry 
with a note of methods of calcula¬ 
tions employed 

(18) Maximum pressure on foundations 

(19) Uplift pressure, calculated or 
measured 

(20) Measuresadopted for preventing or 
counteracting uplift pressures 

(27) Nature of material forming the 
core or other wall 



IV. 26. (iv) DATA OP HIGH DAMS IK INDIA 

IV. PREPARATION FORttJBMERMNOE OF AREA ABOVE THE DAM 

(1) Land Submerged— 

(a) Crown waste 
(b) Proprietory 

(2) Dislocation— 
(a) Villages 
(b) Families 
(c) Population 
(d) Roads— 

(i) Highways 
(n) District Roads 
(Hi) Village Roads 

(e) Railway Lines 
{/) Temples, mosques, etc. 
(g) Graves, etc. 

(h) Trees, gardens, pastures, 
houses, wells, etc. 

(3) Compensation paid under each 
category of item (2) 

(4.) Method of compensating for land 'of 
dispossessed landholders 

V. AUXILIARY WORKS 

Waste woir at the left Sank. 

Two irrigation vents in tho body St 
the dam with sills at R.L. 1733*9#. 

(6) Means for dissipating"energy below 
the spillway 

{1) Surplu8sing works 

(2) Outlet works 

(3) Scouring works 
(4) Inspection facilities 

VHt. SUPPLEMENTARY INFORMATION 

(1) Constructional features The section of the dam is such as 
will stand by itself without taking 
the earth-filling into account. 
However, earth filling in ,tbs rear 
is dono to add to the factor of safety 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work 

too 
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{’!} Noteworthy occurrences and acci¬ 
dents 

4) Operation of the dam— 
(a) Regulation 
(b) Silting of the reservoir 

(0 Total silt deposited 
(ii) Rate of silting 
(Hi) Density of the silt deposited 
(if) Rate of advancement of 

delta 
(c) Actual yield as against estimat¬ 

ed 
(d) Various measurements and ob¬ 

servations 
(i) Evaporation losses 
(it) Sweating below the dam 
(fit) Temperature measurements 
(tv) Seepage and regeneration 

(e) Fish culture 
(f) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the cons¬ 
truction and utilisation of the dam 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 

(2) Personnel 

(3) Bibliography 
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IV. 27, Palair Dam 

(Earthen) 
1. GENERAL 

(1) Height above the lowest river bed 61 -5 feet. 

(2) Location 

(3) Authority or owner 

(4) Purpose Main and subsidiary 

(5) Tear of commencement 

(6) Year of completion 

(7) Capital cost 

(а) Estimated 
(б) Actual 

(8) Colturablo area commanded by the 
project 

Warangal District, Hyderabad State, 
(Palair River) 

Hyderabad Government 

Irrigation 

March 1923 

September 1928 

(a) Rs. 24,65,000 
(b) Rs. 25,33,751 

31,000 acres 

(9) Area irrigated 19,650 acres. 

(11) Means of acess The dam is situated 10 miles from 
Khammamet railway station (Se¬ 
cunderabad Bezwada Lines) Tand 
is also accessible by road firom'Hy- 
derabad. 

H. GEOPHYSICAL 

(1) Area of catchment 

(2) Nature of catchment 

(3) Mean annual precipitation 

of Rainfall 

(4) Total average annual yield of the 
catchment. 

(5) Climate 

(6) Temperature conditions and va¬ 
riations. 

(7) Rate of Flow: 
(a) Maximum 

(/•) Minimum 

651'24 square miles 

28*5 inches 

82 *656 acre feet 

Tropical 

Maximum 107° F 
Minimum 62*3° F 

13,015 cusees (Actual observation - 
in 1932) 

soft 
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(8) Detritus charge of the strum The river passes through a flat country 
and is fed from a catchment which 
is intercepted by a number of minor 
tanks. Hence tlio deposit of silt 
is very little. 

(9) Character (chemical) of the water Sweet and clear 
6tored in the reservoir 

(10) Geological features 
(a) of foundations Granite 
(b) of catchment area 

HI TECHNICAL 

A. STATISTICAL 

(1) RrservcirData 
(а) M.W.L. (a) R. L. 444*31 from an arbitrary 

datum) 

• (6) F.R.L. (6) R.L. 439*31 (>om an arbitrary 
datum). 

(c) Area at M.W.L (c) 8*4 square miles 
(d) Area at F.R.L. (d) 6*6 square miles 
(e) Maximum length 
(/) Maximum width 
(g) Length of periphery 

2. Capacity of the reservoir 
, (a) Gross (a) 58*755 acre feet. 

(б) live (6) 53,653 acre feet. 
(c) Flood storage 

(d) Carryover 

Cross Section of Pakir Dam 

3. Maximum height above the lowest 67 • 5 feet 
point of foundations 

i. Height above the lowest river”bed 61*5 feet 
at dam 
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6. Height of the top of the dam above 
the ciost of the spillway or weir 

6. Maximum width at level of founda¬ 
tion? 

T. W dth at top 

8. Slopes 
(а) Upstream "j 

(б) Downstream J 
9. Length at top of the dam 

(а) Non over flow 
(?) Main 
(ii) Subsidiary 

(б) Spillway or waste weir 

10. Cubic volume of the body of the 
dam. 

9*5 feet 

289 feet 

25 Act 

S23 f?ct 

As per cross section 

8,300 foet 

2,350 feet (including 6 automatic Bhut* 
ters each 50 feet X 4 feet=S23_foet (1). 

27,440,000 cubic feet 

B. OTHERS 

11. Material of which the dam is con¬ 
structed. 

13. Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness 
of the foundations of the dam 

(21) Hydraulic gradient for which the 
’ embankament is designed. 

(22) Particular of the berm (if any), 
width and position. 

(23) Position and form of the core wall 
(or other means of securing water 
tightness). 

24. Batter (if any) of the core wall 

25. Maximum depth below ground - 
surface of corewall or other means 
of securing water tightness 

26. Method of keying corewall or other 
wall in the underlying ground. 

27. Nature of material forming the 
core or other wall. 

Moorum and selected earth 

Revetment on the upstream side 

Provided with infiltration drains 

By means of masonry core wall 

Core wall, 3 feet wide at top, built 
in centre of the dam at the gorge 
portion only. 

linC 

6 feet 

Benching founds. 

Coursed rubble stone masonry 
in surhhi mortar. 

SOS 
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IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged: 

(a) Crown waste 
(b) Proprietory 

(2) Dislocation: 

(1) Villages 
(6) Families 
(») Population 
(i) Roads; 

(i) Highways 

(it) District Roads 
(iii) Village Roads 

(e) Railway Lines 

(/) Temples, mosques, eta. 

(f) Graves, etc. 

(h.) Trees, gardens, pastures, 
houses, wells, etc. 

(i) Bridges 

(3) Compensation paid under each 
category of item (2) 

(4) Method of compensating for land of 
dispossessed landholders 

V. AUXILIARY WORKS 

1. Surplu ;sing works Weir, 2,350 feet in length including 
six automatic gates each 50 feetX 
4 feet, length 323 feet* 

f. Outlet works Two head sluices:— 

Left flank head sluice, 4 vents each 
4 feet by 6 feet. 

Right flank head sluice, one vent at 
4 feet by 5 feet. 

3. Scour "ng works 

4. Inspection facilities 

3. Fish pass 

6. Means for dissipating energy below 
the spillway 
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Vm. SUPPLESSEKTAilY REFORMATION 

L instructional features 1'i.e work of construction especially 
in tie river portion of the dam was 
done departmentally. The flank 
portion was carried on by contract 
agencies. 

Barth was earned to the side by 
Tippers by Locomotive power. 

KSumges introduced in the plans of (») Six automatic gates 50 feet X 
33ae dam and in the method of carry- 4 feet were installed in the weir 
dag out the work length to reduce the depth of over 

flow over weir. 

{») Lowering of F.R.L. and Top 
Bund Level by two feet. 

(m) Raising of'sill of Right Flank 
Sluice by two feet. 

(iv) Constructing a cause way 1,999 
feet long with 125 vents each 6 feet 
wide instead of bridges at lie Right 
Flank on the diversion road. 

(«) Provision of 40 shutters 10 feet 
X 4 feet in weir at Right Flank and 
heavier section of body wall of 
weir, as proposed, was omitted. 

(vi) Provision of subsidiary weir 
and construction of a masonry 
wall 1,350 feet in length and 2 feet 
wide with its crest at R. L. 172*50 
(0*5 foot above the F. S. L. of the 
channel) to serve as an intercepting 
dam to lead water from the high 
level sluice to the Right Hank and 
to protect the weir from being 
undermined. 

ivii) Construction of masonry core 
wall along the axis line of the Dam 
at R. L. 400*31 in the centre and 
at R. L. 408*81 at either sides 

a top width of 3 feet and batter of 
1 in 6 on either side, was considered 
necessary to prevent creeep in the 
earth work. 
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Construction of dry rubble toe walls 
coursed rubble wall in front to R. Is 
398-81 between ch. 63-65 With & 
top width of 5 feet and rear to# 
wall to R. L. 405-31 was also pro¬ 
vided latter on. 

(mi) Abandoning the storm watesr 
outlet at Left Flank. 

(3) Noteworthy occurrences and acci¬ 
dents. 

4. Operation of the dam 

(a) Regulation 

(b) Silting of the reservoir 

(i) Total silt deposited 
(n) Rate of silting 
(iii) Density of the silt deposit¬ 

ed 
(iv) Rate of advancement of 

delta 

(c) Actual yield as against estimat¬ 
ed 

(d) Various measurements and ob¬ 
servations 

(i) Evaporation losses. 
(ii) Sweating below the dam 
(iii) Temperature measurements 
(iv) Seepage and regeneration 

(e) Fish culture 

(/) Anti malaria measures 

6. Recreation facilities 

6. Lessons to be leamt from the con- In work executed departmental^, out- 
struction and utilisation of the dam. put by labour is definitely more than 

the works carried out on contract. 

IX. BIBLIOGRAPHY AND HISTORICAL 

1. Historical 

(2} Personnel 

0} Bibliography 

Nawab Ali Nawaj Jung Bafawbg; 
F.C.JL, Chief Engineer. 
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IV. 28. Lloyd Dam 

(Masonry) 
L GENERAL 

|l) Height above the lowest river bed 

(2) Location 

3) Authority or owner 
4) Purpose-Main and subsidiary 
3) Year of commencement 
6) Year of completion 
7) Capita! cost 

(a) Estimated 
<&) Actual 

(8) Caltorable area eommaaded.by 
the project 

j) Area irrigated 

<11) Means of access 

168*0 feet 
Poona District, Bombay State (Yel- 

wandi river valley) 
Bombay Government 
Irrigation 
1913 
1928 

(a) Rs. 1,75,95,157 
(5) Rs. 1,72,00,000 

2,81,820 asre3 

1,71,079 acres 

It is accessible from Poona railway 
station (Great Indian Peninsula 
Railway) by the Poona Bangalore 
Road up to Mile No. 25 and thence 
by a branch road to Bhor. 

IL GEOPHYSICAL 

|1) Area of catchment 128 square miles 

(2) Nature of catchment Ghat catchment 

(3) Mean annual precipitation ot 
Rainfall (t) At the head of the lake—250 

inches 
(it) At the dam rite-40 inches. 

(4) Mean annual yield of the catchment 802,525 acre feet 
(5) Ciimate Hot from Apr J to end of May. Heavy 

rainfall in July to September, 
w.tb occaaona sharp storm in 
October. Strong wind blows all 
the year round. ' 

300 



IV. 28. (ii) DATA OF HIGH D^Jlg jjj INDIA 

(6) Temperature conditions and varia¬ 
tions 

(7) Eat.’ .'.f do v 

(a) Maximum 

(b) Midimuiu 

(8) Dobi'itai ehurgj of tha stream 

(9) Ch3cat3fc3: (cumicil of fa'? wat3r 
stored in tie reservoir ) 

(10) Geological features 

(a) of foundations 

(b) of catchment area 

^taximum temperature 105° F 
“^oimurn temperature 35° F 
formal temperature 70° F to W" T 

51,505 cusecs 

Ve*y little silt is carried 

S^ct, an:l suitable for irrigation 

®asalt-Deecan trap 
H3(?ky in tie upper reach, and »(;■ 

’Wjjjy jn tbe rest. 

m. technical 

A. STATISnCAl, 

1) Reservoir Data 

(a) M.W.L. 
(b) F.R.L. 
(c) Area at M.W.L. 
(d) Area at F.R.L. 
(e) Maximum length 
(/) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir 

(a) Gross 
(b) Live 
(c) Flood storage 

{d) Carry-over 

(3) Maximum height above the lowest 
point of foundations 

4) Height above the lowest river bed 
at dam 

5) Height of the top of the dam above 
the crest of the spillway or weir 

6) -Maximum width at level of founda¬ 
tions 

(7) "Width at top 

(°) R. L. 2044-90 
® ft.L. 2044-90 
(c) H‘0 square miles 
{d) H*o square miles 
(e) 17 miles 

(ft 1*2 miles approximately 
(?) 59 milej 

194*0 feet 

168*0 

^*5 feet above top of waste weir gates- 
»*e* F.R.L. 

12* 5 feet above waste weir sill 
124 feet 

19-0 feet 
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(6) Temperature conditions and varia¬ 
tions 

(7) ILsti' of il j;v 

(а) Maximum 

(б) Minimum 

(8) Dohrifcai ch:irg3 of the atsrsam 

(9) OiiirAtJcSir (chomieil of the watsr 
stored in tie rssorvoir ) 

(10) Geological features 

(a) of foundations 

(h) of citoVrunfc area 

Maximum temperature 105° F 
Minimum temperature 35° F 
Normal temperature 70° F to f<0't Y 

51,505 cusecs 

Very little silt is carried 

Sweet, anrl suitable for irrigation 

Basalt-Deccan trap 

Rocky in tie upper reach, and ma/~ 
tumy iu tie rest. 

EL TECHNICAL 

A. STATISTICAL 

1) Ressrvoir Data 

(a) M.W.L. 
(5) F.R.L. 
(c) Area at M.W.L. 
(d) Area at F.R.L. 
(e) Maximum length 
(/) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir 

(a) Gross 
(b) Live 
(c) Mood storage 

(d) Carry-over 

(3) Maximum height above the lowest 194’0 feet 
point of foundations 

4) Height above the lowest river bed 168*0 feet 
at dam 

5) Heignt of the top of the dam above 4*5 feet above top of waste weir gates 
the crest of the spillway or weir i.e. F.R.L. 

12*5 feet above waste weir sill 
6) -Maximum width at level of founda- 124 feet 

tions 

(7) Width at top 19-0 feet 

(a) R. L. 2044-90 

(b) R.L. 2044-90 

(c) 14*0 square miles 

{d) 14*0 square miles 

(e) 17 miles 

If) 1*2 miles approximately 

(g) 59 miles 

jjj ^555cre 



Cross Section of Lloyd Dam 

(8) Slopes 

(а) Upstream (a) Vertical, 1 in 50,1 in 20, and in 15, 
(б) Downstream (6) 1 in 1-5,1 in 1-59, 1 in 1-89, 1 

in 2-47,1 in 3*28 end vertical. 
9) Length at top of the dam 5*333 feet {including the waste weir 

portion) 
(o) Non-overflow (a) 4265-75 feet 

(i) Hain 
•ll 
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(b) Spillway (b) 1,087 feet 

(10) Cubic volume of tie body of tie 21,500,000 feet 
dam 

B. OTHERS 

(11) Mit-rial of which tie dam is con¬ 
structed 

(12) Specific gravity 
t») Masonry 

(13) Nature of protection’and water¬ 
proofing of tie upstreamand down¬ 
stream faces 

(14) Provision for dealing with seepage 
and drainage water 

(15) M>am of securing water tightness 
of tie foundations of the dam 

(16) Contraction joints 

(17) "Principal stresses in the masonry 
with a note of methods of calcula¬ 
tions employed 

(18)'Maximum pressure on foundations 

(18) Uplift pressure, calculated or mea¬ 
sured. 

(20) Measures^aioptad for preventing 
or counteracting uplift pressures 

Stone and lime masonry 

2*56 
Face work of bar boulder stone on 

both sides. 

To drain off water oozing out 
the foundations, a collecting drain 
has been built in the masonry. 

No special precautions were taken. 

The maximum intensity of stress 
when the reservoir is full is 215 lb 
per square inch, at the downstream 
toe. It is 191*29 lb per square 
inch upstream when reservoir is 
empty. The minimum intensity, 
when reservoir is full is 5*01 lb 
at the upstream toe and 3*42 lb 
per square inch at the upstream 
toe anl 3*42 lb per square inch 
at the downstream toe when em¬ 
pty* 

224*15 lb per square inoh 

24 lb per square foot 

A powerful spring in the foundation* 
has been given an outlet on the 
downstream. A cut off trench is 
provided on the upstream in the 
riverbed. 

IV.7PEEPAEATI0N FOE SCBKEB&ENC.3 OF AREA ABOVE THE r>fli*r 

(1) land submerged— 
(a) Crown waste" 

*(&) Proprietory } 4,712 acre# 

ns 
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{Tf DULm'v.n 

{«) Vilbgf-s (a) 39 

(b) Families 

(c) Population 

Id) Roads: 

(?) Highways 
(ii) District Roads 
(iu) Village Roads Yes, for every village. 

(e) Railway Lines 
(/) Temples, mosques, etc. 
(g) Graves, etc. 
(h) Trees, gardens, pastures, 

houses, wells, etc, 
(i) Bridges 

OjjCompensatnn paid under each Rs. 4,42,651 only for merged iaad 
category of item (2) has been paid 

(4)JMethod of compensating for land of 
dispossessed landholders 

V. AUXILIARY WORKS 

(1) 4Surplu3sing works There are 45 automatic and 36 rolling 
gates each 10 feet 3 inches x 8 feet. 

(2) Outlet works Six upper and six intermediate sluices 
each 8 feet X 4 feet. 8 outlet 
sluices each 4 feet diameter. 

Three turbine pipes one 5 feet 6 inches 
diameter; one 6 feet 7$ inches dia¬ 
meter and one 8 feet 9 inches 
diameter and one water supply pipe 
10 inches diameter. 

(3) Scouring works 

(4) Inspaction facilities Inspection galleries and recording 
instruments have been fixed for 
recording the temperature etc. In 
order to provide for inspection of 
and repairs to the lowest pipe 
outlets and their sluices two emer¬ 
gencies face sluices are provided 
which can be let down on the up¬ 
stream by means of a travelling 
winding drum. 

(5) Fish- pass 
H30CBI *13 
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(6) Mmnsfor dissipating energy below The height of waterfall on downstream 
the spillway side rf 60 automatic gates varies 

frv a 22 feet to 35 feet. Erosion 
and scour are prevented by 
providing a water cushion formed 
by _ a sbusidiary weir, suitable 
divide and training walls. The 
fall below 21 rolling gates is about 
60 feet and advantage is taken 
of the old dam which, is outside 
the position of the new dam, to forms 

. a basinfor water cushion there. 

Vn. NAVIGATION WORKS 

(1) length of river where navigation has For about 12 miles from the dam side 
been made possible by the construc¬ 
tion of the dam 

(2) Type of cargo transported “ Hirda’ 

(3) Number of passengers transported 
annually 

(4) Annual income from source at item 

(2) and (3). 

(5) Navigation Lock: 
(a) Location 
(b) Lock chamber, clear size 
(c) Lift: 

(i) Maximum 
(ii) Minimum 

(d) Estimated lockage time 

Vm. SUPPLEMENTARY INFORMATION 

(1) Methods of construction Face stones of htr (boulder) stone 
have been set at right angles to the 
batter of the dam with backing for 
a width of 2 feet to 5 feet. Face 
stones not less than 7 inches in 
height have been used; large courses 
being laid at the lower levels. 
Headers, not less than 21 inches 
in length and 60 square inches 
face area, have been spaced not 
more than 8 feet clear in every 
course so as to break joint verti¬ 
cally with those in the courses 
above and below. To ensure pro¬ 
per bond between the face work 
and the hearting, face stones bars 

M 
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(2) Changes introduced in the plans of 
the dam and in the method of carry- - 
log oat the work 

(3) Noteworthy occurrences and acci¬ 
dents. 

(4) Operation of the dam 
(fl) Regulation 

been so us:d that they brerk joint 
at least 3 inches with the stone 
nest to it i.e., stones 9 inches, 
12 inches, 15 inches in length have 
been used. Pointing was done 
as the work proceeded. The thick¬ 
ness of joint is less than one inch. 
Hearting was laid in uncoursed 
rubble masonry simultaneously 
with the face work in horizontal 
layers well bonded with it. No 
stone less than tO lb in weight 
was allowed and generally as large 
stones as cculd be conveniently 
handled were used. The suiface 
of each lay^r was not allowed to be 
levelled up , ith chips but was left 
uneven and rugged with mortar 
between aud not over the stones. 

The dam is designed to store 24,198' 
million cubic feet of water 
with a depth of 143 feet in the 
tank i.e. R. L.2044-90 High 
flood water depth does not rise 
above this 143 feet level, as the 
automatic gates which have 
sills 8 feet helow i.e. at 135 feet 
height, open out automatically 
as soon as the level rises about 
141 feet and pass out all tha 
floods by the close of rainy 
season, the last flows are held in 
the tank up to maximum depth 
of 143 feet. 

(it) There are 3 sets of sluices to 
let down water for irrigation 
(a) upper Bluices 6 in Nos. size 

8'x 4'at95feet(R.L. 1996-90) 
These are worked when water 
level is (R.L. 2039-90.) 

m 



IV. 28. (viii) 
data of high dams in htdia 

(6) Silting of the reservoir 

(6) Intermediate sluices 6 in 
Nos. size 8' X 4' at level 60 
(R.L. 1961-90). These are 
worked when water le vel is at 
102 feet (R.L. 2003-90). 

(c) Lower sluices 8 in Nos. 4 feet 
diameter at level 0*0 (R.L. 
1901-90). These aro worked 
when water level is 76 feet 

(R.L. 1976-90.) 

(i) Total silt deposited 

(w) Rate of silting 

(i») Density of the silt deposit- 
BUi 

(to) Rate of advancement of 
delta. 

(c) Actual yield as against esti* 
mated. 

(d) Various measurements and ob- 
.servations 

{i) Evaporation losses 

•(it) Sweating below the dam 

{in) Temperature measurements 

24,198 million cubic feet 

22,62 million cubic feet per year 

To measure the variations of 
temperature in the ma¬ 
sonry of the dam, eleven dis¬ 
tance tnermometershave been 
built in solid masonry in 
two sets at different levels. 
The lower set is 95 feet below 
the I’.R.L. while the upper 
one is only 17 feet below the 
I\R.L. One thermometer is 
fixed outside on the down¬ 
stream side to give the air 
temperature for comparison. 
The important conclusions 
arrived at from observations 
are:— 

(1) The thermometers on the 
downstream side of the 
dam are affected by the 
heat of the sun while those 
on the upstream side by the 
cooling effect of water. 
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(2) Time of penetration of the 
elf-.ctsof atmospheric chan¬ 
ge through the masomy 
incrcas s with the wilth 
of the masonry. 

(3) There appeal’s to be a 
t n L noy to oS r great'r 
rcsi.tancj to tutsiuc in- 

nc’ j ao t!: masonry 
sets. 

None of special value. The current 
theories and principlc-s on wliicL 

these dams have been designed, 
have been confirmed by their con¬ 
struction. It is meant for irri¬ 
gation purpose. 

IX. BIBLIOGRAPHY AND HISTORICAL 

(l) Historical There existed an old dam at Bhatgar 
storing water for one canal only, 
the Nira Left Bank Canal, supply¬ 
ing mainly the Poona District. 
The Lloyd Dam was constructed 
in order to store additional supply 
for the other canal—the Nira Right 
Bank Canal, supplying water to the 
usually famine striken areas of 
Satara and Sholapux District. Rais¬ 
ing the old dam was considered as an 
alternative scheme but a separate 
dam on the downstream of the old 
dam for a major portion of it was 
found more suitable. During the 
construction of the new dam, spe¬ 
cial arrangements had to be made 
for supplying water for irrigation 
from the old storage. The storage 
is used mainly for irrigation. It 
is let down into the Nira River as 
required and is picked up by the 
two canals—the Nira Left Bank 
canal and the Nira Right Bank 
Canal at the Head works at Vix 
about 17 miles from the dam. 

(iv) Seepage anl regeneration 
(e) Bish-cultuie 
(j) Anti-malaria Measures 

(5) Recreation facilities 
(6) Lessons to be learnt from the con¬ 

struction and utilisation of the dam 

>17 
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(2) Personnel 

(3) Bibliography 

The dam was designed by Mr. C. B. 
Pooley, Executive Engineer in 
1912-13. Actual work was started 
in October 1913 and completedin 
1928. The work of constructing 
the dam was in the charge of 
the Executive Engineer, Lake 
Whiting Division. 

Chief Engineers for Irrigation 

Mr. H. E. Beale, M.I.C.E. 
Sir E. St. J. Gebbie, Kt., C.I.E. 
Mr. H. 0. B. Shoubridge, C.I.E., 

M.I.O.E. 
Mr. R. T. Harrison. 

Mr. V. M. Griffiths. 

Superintending Engineers 

Mr. P. J. Eitzgibbon, M.I.C.E. 
Mr. S. Cadambi, B.A., L.C.E. 
Mr. V. N. Yartak, M.A., L.O.E. 
Mr. A. B. DeSouza, L.C.E. 
Mr. 0. B. Pooley 

Mr. D. R. H. Browne, O.B.E., A.&C. 
Mr. P. L. Bowers, C.I.E., M.C., 

A.M.I.E. 
Executive Engineers 

Mr. C. B. Pooley 
Mr. C. G. Haws, M.O., B.Sc. A.C.G.I 

A.M.I.C.E. 
Mr. W. A. Evershed, Bite* 

A.M.I.C.E. 
Mr. N. B. Baxter. 
Mr. W.H. E. Garrod, A.M.I.C.E. 
Mr. J. A. S. Manson. 
Mr. M. T. Gibling, B.A. 
Mr. R. H. Hammett, A.M.I.O.E. 

History of the Nira Canals Head- 
works (Lloyd Dam and Pick up 
Weir at Yir) (typed-note). 

*18 



IV. 29. ii> 

IV. 29. Mulshi Dam 
(Masonry) 

I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose—Main and subsidiary 

(5) Year of commencement 

6) Year of completion 

7) Capital cost 

(a) Estimated 
(b) Actual 

(8) Installed hydroelectric capacity 

(11) Means of access 

146 feet 

Poona District, Bombay State (Nila 
and Mula River Valley). 

The Tata Power Company Limited. 

Power 

October, 1921# 

May, 1929. 

(а) Rs. 1,73,00,000 
(б) Rs. 2,49,64,450 

The Mulshi dam supplies water to the 
Tata Power Supply Station at 
Bhira where the installed capacity 
is 110,000 kW. The actual capa¬ 
city of the station is, however, 
reduced to 84,000 kW. at minimum 
lake level. 

It i3 situated 8 miles towards west 
of Poud which is connected to 
Poona by fairly a good road. 

IL GEOPHYSICAL 

(1) Area of catchment 95-6 square miles 

(2) Nature of catchment Wooded and mountainous country 

(3) Mean annual precipitation:— 

Rainfall 210 inches 

(4) Total average annual yield of the 858,586 acre feet 
catchment 

(5) Climate Tropical 
Sl» 



17. 29. (ii) DATA OF HIGH DAMS IN INDIA 

(6) Temperature conditions and 
variations. 

(7) Rate of Flow- 

fa) Maximum 

(6) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored m the reservoir* 

(10) Geological features :— 

(a) of foundations 

(b) of catchment area 

Maximum 100° F, Minimum'45°LF. 

49,215 cusecs 
68,477 cusecs (calculated). 

* * 

A3 the entire catchment is wooded or 
rocky, little or no solids find their 
way to the reservoir. 

Sweet water impounds in’ lakes_ duiing 
monsoon. 

Deccan trap 

Rocky 

m. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Dai a— 

(a) M. \Y. L. 
(b) F. R. L. 
(c) Area at M. W. L. 
(d) Area at F. R. L. 

(e) Maximum length 
(/) Maximum width 
(g) Length of periphery 

(2) Capacity of the reservoir 

(a) Gross 
(b) Live 

(c) Flood storage 
(d) Carry-over 

(3) Maximum height above the lowest 
point of foundations 

(4) Height above the lowest river bed 
at dam 

(5) Height of the top of the dam above 
the crest of the spillway or weir 

(6) Maximum width at level of founda¬ 
tions 

(а) R. L. 1988-50 

(б) R. L. 1983-00 

(c) 15-58 square miles 

(e) 12 miles 

(/) If miles 

(b) 423,806 acre foot with atomntic 
gates 

166 feet 

146 feet 

13-5 feet 

108-5 feet 

m 



MCL81U DAM TV. 20. (Hi) 

Cross Section of Mulshi Dam 

(7) Width at top 18*0 feet 

(8) Slopes:— 

(a) Upstream (a) 1 in 20 

(5) Downstream (6) As per cross section 
'an 



IV. 20. (b) DATA OT HIGH DAMS XST INDIA 

(9) Length at top of the data 3,600 feet pins 1,603 feet length of 
waste weir, Total=5,103 feet 

(a) Non-overflow— 

(?) Main (?) 3,600 feet 

(b) Spillway or waste weir (6) 1,603 feet 

(10) Cubic volume of the body of the (?) Dam 1,841,900 cubic feet 
f^dam, (it) Waste weir 471,000 cubic feet 

Total=22,312.900 cubic feet 
B. OTHERS 

(11) Material of which the dam is Uncoursed rubble masonry in lime 
^constructed mortar with coursed rubble face 

work 

(12) Specific gravity— 

(a) Masonry 2-38 

(13) Nature of protection and water- Upstream side pointed with mixture 
proofing of the upstream and down- of cement, sand and ironite plaster 
stream faces Downstream face'pointed with lime 

mortar 

(14) Provision for dealing with seepage 
and drainage water 

(16) Means of securing water tightness Upstream face pointed with cement, 
ofthofoundationsofthedam sand and ironite 

(16) Contraction joints 

(17) Principal stresses in the masonry 
with a note of methods of calcula¬ 
tions employed 

(18) Maximum pressure on foundations Reservoir empty 'j @ 140 lh. per 
—9’4 tons > cubio foot of 

Reservoir full J masonry. 
—9*1 tons 

(19) Uplift pressure, calculated or 
measured. 

(20) Measures adopted for preventing 
or counteracting uplift pressures 

17 PREPARATION FOR SUBMERGES® OF AREA ABOVE THE DAM 

(1) Land submerged: 

(a) Crown waste 

(b) Proprietory 
m 



Mvlshi Bam—Showing spillway and automatic gates 
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WJWHI DAM IT. 29, (V 

(2) Dislocation: 

Villages 

lb) Families 

(c) Population 

[d) Roads: 

(i) Highways 
l';) District Roads 
i:.i) Village Roads 

{e) Railway Lines 

if) Temples, mosques, etc. 

■(g) Graves, etc. 

(%) Trees, gardens, pastures, houses, 
wells, etc. 

(i) Bridges 

^3} Compensation paid under each o&to- 
goiy of item (2). 

i 4) Method of compensating for land 
of dispossessed landholders 

V. AUXILIARY WORKS 

Main waste weir of 36 automatic gates 
40 feet by 5 feet 6 inches each. 

3 cast iron bronze faced sluice gate 
by Glenheld and Kennedy each 
8| feet by 10 feet clear opening 
located in the head-works of the 
outlet tunnel about 8 miles up¬ 
stream of the dam with sill level at 
R.L. 1922-00. 

No provision is made for scouring or 
emptying the lake other than 
through the main sluices, but a 18 
inches valve is located in the dam at 
R. L. 1930-75 for the purposes of 
river replenishment. 

(6) Means for dissipating energy below 

XI) Sutplu33ing works 

{2) Outlet works 

{ 3) Scouring works 

4} Inspection facilities 

( 5) Fish-pass 

the spillway 



IV. 29. (vi) DATA OT HIGH DAMS IN INDIA 

VI. POWER-HOUSE 

(1) Hydraulic head 

(2) Name and address of Licensee with 
managing agonts (if aBy). 

(3) Generating units 

(а) Typo 

(б) Number 

(c) Capacity— 

(?) Firm 

(4) Voltage 

(5) Number of phases and frequency, 
^ A.C.orD.C. 

(6) Forebay 

(7) A brief description of tunnel and 
penstocks 

Gross head—1661 *0 feet 

Tata Power Co. Limited, Bombay,. 

Pelton-whoel-drivon generators. 

8 (Hydro) 

84,000 kW. 

11,000 

3ph. A. C. 50 oy. 

Approach channel and a tunneL 

The main tunnel is 14,850 feet long 
and 140 square feet in section. The 
connection of three sluices being by 
three feet 6 inches tunnels ap¬ 
proximately 57 square feet in sec¬ 
tion and each 100 feet long with & 
slope, leading from the sdl of the- 
mam gates to the bottom of No, 1 
shaft. 

(8) Means provided for excluding silt The gates are protected by screens of 
and trash. 6 inches by £ inch bars, spaced 4 

inches apart centre to centre. The 
bars are built into reinforced con¬ 
crete beams embedded in the sluice 
gate piers. Tho screens are placed 
diagonally in the approach cut 
which ensures a natural self cleaning, 
effect. 

(9) Tail race 

(10) Maximum length of transmission 76*46 miles 
Ike. 

(11) Principal towns served * Bombay 

(12) Main and subsidiary purpose of Textile mills, factories, railways ete* 

the utilisation of electricity. 

13) Any other matter of interest 
824 



IV. 29. (vi) DATA OJ HIGH DAMS IN INDIA 

VI. POWER-HOUSE 

(1) Hydraulic head Gross head—1661 -0 feel: 

(2) Name and address of Licensee with 
managing agents (if ary). 

(3) Generating units 

(a) Typo 

(b) dumber 

(c) Capacity— 

(i) Firm 

(4) Voltage 

(5) Number of phases and frequency, 
u A.C. or D.C. 

(6) Forehay 

(7) A brief description of tunnel and 
penstocks 

(8) Means provided for excluding silt 
and trash. 

(9) Tail race 

(10) Maximum length of transmission 
line. 

(11) Principal towns served * 

(12) Main and subsidiary purpose of 
the utilisation of electricity. 

13) Any other matter of interest 

Tata Power Co. Limited, Bombay.. 

Poltoa-wheel-dnven generators 

5 (Hydro) 

84,000 kW. 

11,000 

3ph. A. C. 50 cy. 

Approach channel and a tunnel. 

The main tunnel is 14,850 feet long 
and 140 square feet in section. The 
connection of threo sluices being by 
three feet 6 inches tunnels ap¬ 
proximately 57 square feet in sec¬ 
tion and each 100 feet long with su 
Blope, leading from the sill of ihfr 
mam gates to the bottom of No. 1 
shaft. 

The gates are protected by screens of 
6 inches by f inch bars, spaced 4 
inches apart centre to centre. The 
bars are built into reinforced con¬ 
crete beams embedded m the sluice 
gate piers. The screens are placed 
diagonally in the approach cut 
which ensures a natural self cleaning, 
effect. 

76*46 miles 

Bombay 

Textile mills, factories, railways 

324 



MULSH! DAM IV- 29. (vii) 

VIII. SUPPLIASYIARY L7P03ICATI02I 

. -atures Tory careful test- had bom mvie 
. he.ore decided on tie proportions 

for tie mortar which was the same 
for both the random rubble and the 
hearting. 

»2y Changes introduced in the plans of 
Hie dam and in the method of carry¬ 
ing out the work 

f$) Noteworthy occurrences and 
accidents 

'(#J Operation of the dam 
(a) Regulation 
(b) Silting of Hie reservoir— 

(i) Total silt deposited 
■{it) Rate of silting 
(tit) Density of the silt deposited 
(in) Rate of advancement of delta 

ip) Actual yield as against 
^estimated 

(d) Various measurements and 
observations— 

{0 Evaporation losses 
(it) Sweating below the dam 
(tit) Temperature measurements 
(iv) Seepage and regeneration 

(e) Fish culture 
{/) Anti-malaria measures 

(5) Recreation facilities 

(6} Lessons to be learnt from the cons¬ 
truction and utilisation of the dam 

IX. BIBLIOGRAPHY AND HISTORICAL 

(3) Historical This is an ideal position hiving a lar^e 
storage capacity with a reasonable 
size of dam, located by Jlr. Gibbs 
early in 1918 at the junction of 
rivers Nila andT;Mula. -The Tata 
Power Company Limited was floated 
m 1919 to develop it. The scheme 
was known as the Tata Power 
scheme. The scheme was taken in 
hand to fulfil the continued and 
keen demand for power in Bombay. 



IV. 29. (viii) 

(2) Personnel 

(3) Bibliography 

DATA OP HIGH DAMS IN INDIA 

Mr. N. J. Cursetjee, B.Sc., Chief Ed* 
gineer and Messrs, the Tata En» 
gineering Company Limited. 

(i) Chatterjeo, Bhim Chandra, tht 
Hydro-Electric Practice in India. 
Volume I and Volume II. 

(ii) Cursetjee, B.Sc., the Tata Hydro- 
Electric Scheme, paper Hot 
LXXXVI. Minutes of Proceed* 
ings of the Bombay Engineering 
Congress 1924, Volume XIII. 

(iii) Public Electric Supply, All TimS*. 
Statistics, 1944. 

(iv) Shiv Narayan, Indian Wata 
Power Plants. 



IV. 30. (i) 

IV. 30. Wyra Dam 

(Masonry) 
X. GENERAL 

(1) Height above the lowest river 
bed. 

(2) Location 

(3) Authority or owner 
(4) Purpose—Slain and subsidiary 
(5) Year of commencement 
(6) Year of completion 
(7) Capital cost— 

(a) Estimated 
(b) Actual 

(8) Culfcurablo area commanded by the 
project 

(9) Area irrigated 
(11) Means of acc3ss 

61 feet 

Warangal district, Hyderabad State 
(Wyra river). 

Hyderabad Stato Government 
Irrigation 
November 1922 
October 1933 

(а) Rs. 24,90,000 
(б) Rs. 35,90,266 

31,000 acres 

17,500 acres 

It i3 situated 16 miles from Khaxn- 
mammett railway station on the 
Secunderabad Bajwada line and is 
also accessible by road from 
Hyderabad district 135 miles. 

XL GEOPHYSICAL 

(1) Area of catchment 274 square miles 
(2) Nature of catchment 
(3) Mean annual precipitation 

(a) Rainfall 36*5 inches 
(4) Total average annual yield of the 66,470 acre feet 

catchment. 
(5) Climate 
(6) Temperature conditions 

variations 
(7) Rate of Flow- 

fa) Maximum 
(6) Minimum 

Tropical 
and Maximum 121*? 

Minimum 55°F 

(a) 33,722 ottseos 
(5) Negligible, 

m 



IV. BO. (u) DATA OF HIGH DAMS IN INDIA 

(8) D itiis charge of the sDre^ra The catchment is mostly covered with, 
jungle and there is very little ac¬ 
cumulation of silt. 

(9; Oiuracter (chemical) of the water Sweet and clear 
stored m the reservoir 

(10) Geological features— 

(а) of foundations Gneisses and trap 

(б) of catchment area Limestones and Gneisses 

in. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data— 

(а) M. W. L. 

(б) F. R. L. 

(c) Area at M. W. L. 

(d) Area at F. R. L. 
(e) Maximum length 
(/) Maximum width 
(9) Length of periphery 

(2) Capacity of the reservoir 

(a) Gross 
{b) Live 
(e) Flood storage 
(d) Carry over 

(a) R. L, 320-20 

(b) R. L. 314-20 

(d) 7-04 square miles. 

(0) 56,290 acre feet 
(5) 46,719 acre feet 

888 



WYRA DAM I:'.'30. .'jii) 

(3) Maximum height above the lowest 
point of foundations 

(4) Height above the lowest river bed 
at dam. 

(5) Height of the top of the dam above 
the crest of the spillway or weir. 

(6) Maximum width at level of founda¬ 
tions 

(7) Width at top 

88 feet 

61 feet 

11 feet 

45'2 feet for masonry 

2 feet masonry 
10 feet embankment 

(8) Slopes— 
(a) Upstream 
(b) Downstream 

(9) Length at top of the dam :— 
(a) Non-overflow— 

(i) Main 
(ii) Subsidiary 

(5) Spillway or waste weir 

(10) Cubic volume of the body of the 
dam. 

As per cross section 

5,800 feet 

(b) 1,320 feet 

4,090,000 cubic feet. 

B OTHERS 

^11) Material of which the dam is 
constructed 

(12) Specific gravity 

*'a) Masonry 
(13) Nature of protection and water 

proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with seepage 

and drainage water 
(15) Means of securing water tightness, 

of the foundation of the dam 
(10) Con raction joints 
(17) Principal stresses in the masonary 

with a note of methods of calculations 
emplojed 

(18) Maximum pressure on foundations 
(19) Uplift pressure, calculated or 

measured 
(20) Measures adopted for preventing 

or counteracting uplift pressure. 
M30CBI 

Uncoursed rubble masonry in surkhi 
mortar with coursed rubble facing 
and earthen embankment for 
backing. 

(a) 2*25 

32» 



DATA OF HIGH DAMS IN INDIA IV. 30. (u) 

(8) D i feus charge of the stream 

(9) Character (chemical) of the water 
stored m the reservoir 

(10) Geological features— 

(a) of foundations 

(b) of catchment area 

(1) Reservoir Data— 

(а) M. W. L. 

(б) F. R. L. 

(c) Area at M. W. L. 

(d) Area at F. R. L. 
(e) Maximum length 
(/) Maximum, width 
(g) Length of periphery 

(2) Capacity of the reservoir 

(a) Gross 
{b) Live 
(c) Flood storage 
(d) Carry over 

Tlie catchment is mostly covered with 
jungle and there is very little ac¬ 
cumulation of silt. 

Sweet and clear 

Gneisses and trap 

Limestones and Gneisses 

(а) R. L, 320-20 

(б) R. L. 314*20 

(d) 7*04 square miles. 

(a) 56,290 acre feet 
(b) 40,719 acre feet 

ID. TECHNICAL 

A. STATISTICAL 

Cross Bedim o Wyra Bam 



WYRA DAM I~.'30. 'liO 

(3) Maximum height above the lowest 
point of foundations 

(4) Height above the lowest river bed 
at dam. 

(5) Height of the top of the dam above 
the crest of the spillway or weir. 

(6) Maximum width at level of founda¬ 
tions 

(7) Width at top 

88 feet 

61 feet 

11 feet 

45-2 feet for masonry 

2 feet masonry 
10 feet embankmon • 

(8) Slopes— 
(a) Upstream 
(b) Downstream 

(9) Length at top of the dam :— 
(a) Non-overflow— 

(i) Main 
(ii) Subsidiary 

(b) Spillway or waste weir 

(10) Cubic volume of the body of the 
dam. 

As per cross section 

5,800 feet 

(.b) 1,320 feet 

4,090,000 cubic feet. 

B OTHERS 

(11) Material of which the dam is Uncoursed rubble masonry in surlchi 
constructed mortar with coursed rubble facing 

and earthen embankment for 
backing. 

(12) Specific gravity 

#’a) Masonry (a) 2*25 
(13) Nature of protection and water - 

proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness - 
of the foundations of the dam 

(16) Con raction joints 
(17) Principal stresses in the masonary — 

with a note of methods of calculations 
employed 

(18) Maximum pressure on foundations 
(19) Uplift pressure, calculated or 

measured 
(20) Measures adopted for preventing 

or counteracting uplift pressure; 
M30CSBI 32» 



v.30, (iv) DATA 01 HIGH DAMS IN’INDIA 

XV PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged: 

(а) Crown waste 

(б) Proprietory 

(2) Dislocation: 

(а) Villages 

(б) Families 

(c) Population 

(d) Roads: 

(i) Highways 
(ii) District Roads 
(Hi) Village Roads 

(e) Railway Lines 

(/) Temples, mosques, etc. 

(g) Graves, etc. 

(h) Trees, gardens, pastures, 
houses, wells, etc. 

(i) Bridges 

(3) Compensation paid under each 
category of item (2). 

(4) Method of compensating for land of 
dispossessed landholders 

V. AUXILIARY WORKS 

(1) Surplussing works Four free overfall weirs, 1,320 feet 
in length in all, one of the weirs 
is provided with 3 automatic 
shutters each 50 feet by 4 feet. 

(2) Outlet works Right flank sluice of 3 vents each 5 
feet by 6 feet. 

Left flank sluice of 2 vents each 4 feet 
by 5 feet. 

(3) Secouring works 

(4) Inspection facilities 

(5) Fish-pass 

(6) Means for dissipating energy below 
the spillway 

33ft 



WYJU DAM IV. SO. (v) 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features Materials for masonry, as stone, 
mortar, etc. were#taken by tippers 
with, motive power and tie work was 
executed departmentally. Earth 
was carried by tippers and the 
work was done under piece work 
agencies. 

(2) Changes introduced in the plans of The composite dam between Ch. 53 
the dam and in the method of carry- and 58 was replaced by an earthen 
ing out the work Dam, 8 feet top width and 2 to 1 

earthen slopesand If to 1 revetment 
slopes. 

The top width of the earth backing to 
main dam was relueed fro n 15 to 
10 feet. 

Sanctioned proposal was for weirs 950 
feet and 785feet respectively at Left 
and Right flanks discharging with a 
head of 5 feet. The weir at right 

* flank was abandoned due to bad 
founds and 3 new weirs at left flank 
were built. The length of weirs 
built at left flank are 120 feet, 170 
feet and 90 feet. The head over 
the crest was raised from 5 feet to 
6 feet. The length of 950 feet weir 
was curtailed by 10 feet. 

The sanctioned design of both right 
*■ flank and left flank sluices were 

changed. Theventand shuttersat 
right flank are the same as sanc¬ 
tioned while at left flank 2 vents, 
4' X 5' were provided instead of 3 
vents, 4' X 5'. 

It was raised by one foot above the 
proposed top of the dam. 

(3) Noteworthy occurrences and 
accidents 

(4) Operation of the dam :— 
(а) Regulation 
(б) Silting of the reservoir— 

it) Total tilt deposited 
(w) Rate of tilting 
(m) Density of the silt deposited 
(iv) Rate «f advancement of delta 

SSI 



IV. SO. (vi) DATA OP HIGH DAKS IN INDIA 

(e) Actual yield as against estimated 
(i) Various measurements and ob¬ 

servations— 
(i) Evaporation losses 
(m) Sweating below tbe dam 
(Hi) Temperature measurements 
(iv) Seepage and regeneration 

(e) Pish culture 
(/) Anti-malaria measures 

(6) Lessons to be learnt from the Better work can be executed depart- 
construction and utilisation of the mentally, 
dam. 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 
(2) Personnel 
(3) Bibliography 

Nawab Ali Nawaj Jung Bahadur, P.C.H., 



IY. 81. (i) 

IV. 31. Visapur Dam 

(Earthen) 
I* GENERAL 

0) Height’above the'lowesc river-bed 

(2) Location 

i’A) Authority or owner 

(4) Purpose—Main and subsidiary 

(5) Year of commencement 

(5) Year of completion 

(7) Capital cost 
(а) Estimated 
(б) Actual. 

\8) (a) Culturablearee commanded by 
tie project. 

(6) Area irrigated 

{11) Means of access 

(1) Area of catchment 
(2) Nature of catchment 

84 feet 

Ahmednagar District, Bombay State 
(Hanga River Valley) 

Bombay Government 

Water Supply to jail (Visapur) Rail¬ 
way and Irrigation 

1896 

1936 

(a) Rs. 8,44,599 
(b) Rs. 40,44,132 

80,000 area. 

4,220’acie 

The dam is accessible by a metalled 
road from Visapur railway station 
distance 2 miles from the dam site. 

It is also connected by a metalled 
road to Ahmednagar, distance 
25 miles. 

H GEOPHYSICAL 

159 square miles 

The upper portion of the catchment 
is hilly and rocky but lower down, 
it is of rich black soil. 

(a) Rainfall 

(4) Total average annual yield of the 
catchment 

(a) 1881-1900 22 inches. 
1900-1924 23 inches. 

50,506 acre feet 

m 



IV. 31. (ii) DATA OP HIGH DAMS KT IKDIA 

(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

(7) Rate of Flow 
(a) Maximum 
(b) Minimum 

(8) Detritus charge of lie stream 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features 
(a) of foundations 

■ {b) of catchment area 

The elimate, on the whole is extreme* 
ly geni&L 

Maximum 114° F. Minimum 40° F. 

1,8000 cusees (Approximately). 

Sweet—suitable for irrigation. 

The upper portion of the catehment 
is hilly and rocky, but lower down, 
it is of rich black sofl. 

HI. TECHNICAL 

A. S’EATBUCAL 

(1) Reservoir Data 
(a) M.W.L. 
(b) F.R.L. 
(c) Area at M. IV. L. 
(d) Area at F. F. L. 
(e) Maximum length 
(/} Maximum width 
(<?) Length of periphery 

(2) Capacity of lie reservoir. 

(а) Gross 
(б) Live 
(c) Flood storage 
(d) Carry-over 

(a) R. 1.2075*05 
(5) R. L. 2t70*00 
(c) 2*55 square miles 

{b) 27,961 acre feet 
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(3) Maximum height above the low¬ 
est point of foundations 

(4', Height above the lowest rivei bed 
at dam 

(5) Height of the top of the dam above 
the crest of the spillway or weir 

(6) Maximum width at level of found 
ations 

f<) Width at top 

(8) ASIopes 
(a) Upstream 

(6) Downstream 

(9) Length at top of the dam 
(3) Non-overflow 

(i) Main 
(b) Spillway or waste weir 

(10) Cubic volume of the body of the 
dam 

87 feet 

84 feet 

10 feet 

465 feet 

8*0 feet 

{d) 3 to 1 

(b) 2| to 1 from top to 22 feet berm 
at R.L. 2050 and 2 :1 from outer 
edge of berm to ground levels 

9,366 feet 

(i) 7,440 feet 
(6) 1,926 feet 

49,000,000 cubic feet 

. OTHERS 

(11) Material of which the d»m is con¬ 
structed 

(12) Specific gravity 
(d) Earthfill 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with see¬ 
page and drainage water 

(15) Means of securing water tightness 
of the foundations of the dam 

(21) Hydraulic gradient for which the 
embankment is designed 

(22) Particular of the berm (if any), 
width and position. 

(23) Position and form of the core wall 
or other means of securing water tight¬ 
ness 

(24) Batter (if any) of the core wall 

Black and brown soil mixed with 
moorum for bank and casing 
of moorum on both sides. 

Upstream slope of the dam is pitch¬ 
ed throughout upto 3 feet above 
the highest flood level 

Upstream aud dowstxeam toes 
provided with boulder stones. 

By means of core-wall 

lin4 

Berm width 22 feet at R.L. 2050*00 

As per cross section. 

Inner slope 2*84:1 and outer slope 
1|: 1- 
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(25) Maximum depth below ground 
siTfr.ce of ere w" II or ^tlier means 
ofsecu ing w.ter ti'.iitue's 

(26; Methoi of kevi .g core-wall or 
other wall m the u..dsi!y!_-g giouud 

(27) 'N’au"* of n.-tena1 forming the Black soil mixed with moonm 
core ore rl er v :l! 

IV. PREPARATION FOB SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged: 

(a) Ciown waste 
(b) Proprietory 

(2) Dislocation, 

\i) Villages 
(b) Families 
(c) Population 
(d) Roads: 

{i} Highways 

tii) District Roads 
(Hi) Village Roads 

(e) Railway Lines 
(/) Temples, mosques, etc. 
is) Graves, etc. 
(k) Trees, guldens, pastures, 
houses, wells, etc. 

(3) Compensation paid under each Rs. 92,8tV-5 
category oi'item (2) (a) 

(4) Method of compensating fix. land 
of dispossessed landholders. 

V. AUXILIARY WORKS 

(1) Surpassing works 

(2) Outlet works 

(3) Scouring works 
(4) Inspection facilities 
(5) Fisb-pass 
(6) Means for dissipating energy be¬ 

low the spillway 

Waste weir, 1,926 feet in length is 
built in masonry. Depth of water 
over crest is 5*05, feet and dis¬ 
charging capacity 69,500 cusecs. 

Two outlet gates each three feet by 
three feet. 
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Vm. SUPPLEMENTARY INFORMATION 

’1) Constructional feature19 In order to provide relief for the 
famine stricken people in Shri- 
gondu Taluka, the work on the 
scheme was commenced in 1898. 
In 1900 Govt, handed it over to the 
Jail Dept, for construction by the 
Deccan gang and fox 27 years 
it provided an excellent form of 
extra mural work for convicts. In 
1927 when the gang was moved at 
Nasik central prison the Govt, 
decided to push the work forward 
to the completion. 

(2) Changes introduced in the plans of 
the dam and in the method of car¬ 
rying out the work 

(3) Noteworthy occurrences and ao- — 
cidents 

(4) Operation of the dam 

(a) Regulation 
(b) Silting of the reservoh 

(i) Total silt deposited 
(it) Rate of silting 
(in) Density of the silt deposited 
(ic) Rate of advancement of delta 

(c) Actual yield as against estima¬ 
ted 

(d) Various measurements and 
observations 

(i) Evaporation losses 36 20 million cubic feet 
(it) Sweating below the dam 
(Hi) Temperature measurements 
(iv) Seepage and regeneration 

(e) Fish culture Fauna 

(/) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the con¬ 
struction and utilisation of the dam 

8S7 



IV. 31. (Vi) DATA OF HIGH DAMS IN INDIA 

(1) Historical 

(2) Personnel 

IX. BIBLIOGRAPHY AND HISTORICAL 

The scheme was originated in toe 
year 1876-77, a great famine year 
to have some storage works in the 
Hanga river valley, 
schemes were surveyed, but final¬ 
ly the existing site was selected, 
but it could not be started until 
the famine of 1896-97 broke out. 
This scheme was commenced to 
provide relief for the famine- 
stricken people. 

(t) P. J. Fitagibban, M.I.C.B., Exe¬ 
cutive Engineer. 

(m) J. J. E. Benson, M.I.C.E., Exe¬ 
cutive Engineer. 

(Hi) T. S. Pipe, M.I.C.E., Executive 
Engineer. 

(») F. J. Von Bock, M.I.C.E., Exe¬ 
cutive Engineer. 

(v) C. 0. Lowsloy, M.T.O.E., Execu¬ 
tive Engineer. 

(vi) H. J. M. Cousens, B.Sc., 
A.M.1.C.E, Executive Engineer. 

(ok) E. T. Rock, Executive Engi¬ 
neer. 

IJ) Bibliography 



IV. 32. (i) 

IV. 32. Anjanapur Dam 

Earthen 
I. GENERAL 

(1) Height above the]lowest river bed 

(2) Location 

(3) Authority or owner 
(4) Purpose-Main and subsidiary 
(5) Year of commencement 

(6) Year of completion 

(7) Capital cost 
(а) Estimated 
(б) Actual 

(8) Culturable area 
the project 

(9) Area irrigated 
(10) Means of access 

63-0 feet 
Shimoga district, Mysore State, 

(Kumudvati Stream). 
Government of Mysore • 

Irrigation 
1925 
1938 

(o) Rs. 17,85,000 
(b) Rs. 20,50,000 including additional 

works. 

10,294 acres 
By road from Shimoga town, dis¬ 
tance 40 miles. 

commanded by 

H. GEOPHYSICAL 

(1) Area of catchment 
(2) Nature of catchment 

(3) Mean annual precipitation 
(a) Bainfall 

(4) Average Total annual yield of 
the catchment 

(5) Climate 
(6) Temperature conditions and vari¬ 

ations. 

(7) Rate of Flow: 
(a) Maximum 
(5) Minimum 

(1) 201 square miles 

(2) Hilly • 

(a) 37-5 inches 
134,174 acre feet 

Tropical 
68° F to 88° 3? i.e. variation of 20° F. 

(a) 2,500 cusecs 
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(8) Detritus charge of the stream Very little 

(9) Character (chemical) of the water Fairly clear 
stored in the reservoir 

(10) Geological features: 
(a) of foundations Black cotton soil with li- Jcankar 

nodules 
(b) of catchment area Black cotton soil with lime kankar 

nodules 

m. TECHNICAL 

A. STATISTICAL 

(1) Beservoir Data 

(a) M. W. L. (a) E. L. 1996 • 00. 
(h) I.E.L. (b) E. L. 1992-00. 
(c) AreaatM.W.L. (e) 4*38 square miles 
(d) Area at F. E. L. (d) 1 * 89 square miles 
(e) Maximum length 
(/) Maximum width 
(9) Length of periphery 

(2) Capacity of the reservoir 

(o) Gross (a) 18,368 acre feet. 
(i) Live 
(c) |Mood storage 
(d) ACarry-over 

1*1 W L 19 96 0_0_ 

mWof! 

/ 

^ "1 Top of Bund_fU._20QQ 00 

r-AL <987 00 

Jr ?/1 
/ef. ftt msoo 

RL lotAAfl/ 8 /Se*p*£ft Intercepting drwn ^^C****to£/ 
.JL..,„£ L> Old around line A_L 19^7 nn 

KL 1916 00 
1R.L 1920 00 

Masonry core 

k^^OMgroundjme AL '937 00_ 

**L 1**0 00 -T- ^_ffaxrssRMK 
JU-JJilOO Seepage intercepting lead off drain 

, at 200 feet intervals (rubble filled) 

Cross Section of Arijcmapur Dam 

(8) Maximum height] above the lowest 87 feet 
point of foundations 

(4) Height above the lowest river bed 63 feet 
at daw» 

MO 



anjanapur dam I?. 32. (iii) 

(5) Height of the top of the dam above 8 feet 
the crest of the spillway or weir 

(6) Maximum width at level of found- 310 feet 
ations 

(7) Width at top 

(8) Slopes 

(а) Upstream 

(б) Downstream 

(9) Length at top of the dam 

(а) Non-overflow 
(i) Main 

(б) Spillway 

(10) Cubic volume of the body of the (i) Earth work 4,255,326 cubic feet 
dam 

(«) Puddle wall 357,669 cubic feet 

(in) Revetment 302,508 cubic feet 

(iv) Gravel backing 140,553 cubic 
feet. 

Total 5,056,056 cubic feet 

24 feet 

WL 
<6>J 

5,000 feet 

As per cross section 

(i) 4,189 feet 

(b) 811 feet 

B. OTHERS 

(11) Material of which the dam is con- Mixture of earth and gravel with 
structed puddle core wall 

(12) Specific gravity 
(d) Earthfill 

(13) Nature of protection and water- Upstream side is revetted with stone 
proofing of the upstream and down- 5,000 feet long (full length).% Down¬ 
stream faces stream side is revetted 300 feet 

long at gorge portion only. 
(14) Provision for dealing with see- Open seepage drains packed with’dry 

page and drainage water rubble. 

(15) Means of securing water tightness Puddle wall in the entire'length of 
of the foundations of the dam the dam and masonry core-wall 

tWi S3S'near the front face in the portion 
of the gorge length as shown in the 
cross section. 

(21) Hydraulic gradient for whioh the 1 in 4 
embankment is designed 

(22) Particular of the berm (if any), Berm width 35 feet at R.L. 1965*0 
width and position and 5 feet at R. L. 1955. 

Ml 



IV, 32. (iv) DATA OP HIGH DAMS IN INDIA 

(23) Position and form of the core As per cross section 
■wall (or other means of securing 
water tightness) 

(24) Batter (if any) of the core wall Front side 1 in 8, rear side 1 in 6. 
(25) Maximum depth below ground 24 feet 

surface of core-wall or other means 
of securing water tightness 

(26) Method of keying core-wall or By key trenching 
other wall in the under lying ground 

(26) Nature of material forming the Puddle and masonry 
core or other walls 

V. AUXILIARY WORKS 

(1) Surplussing works Stone masonry weir 811 feet clear 
length. 

(2) Outlet works Bight and left bank, head sluices for 
channels. Total capacity 285 
cusecs. 

(3) Scouring works Securing sluice, with sill at R.L. 1978 
has 1,000 cusecs discharging capa¬ 
city. 

(4) Inspection facilities Head sluices ; regulator, scouring 
sluices and channels all are open 
and accessible for inspection. 

(5) Fish-pass 
(6) Means for dissipating energy below 

the spillway 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features The earth was trolleyed on to the top 
of the bank, which was consolidat¬ 
ed by using rollers. Core-walls were 
constructed, one in masonry and 
the other ofpuddleasshowninthe 
cross section. 

(2) Changes introduced in the plans of The site for the waste weir was 
the dam and in the method of carry- changed after investigation 
ing out the work 

(3) Noteworthy occurrences and acci¬ 
dents. 

(4) Operation of the dam 
(а) Regulation 
(б) Silting of the reservoir 

(i) Total silt deposited 

(m) Rate of silting 
342 
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(in) Density of the silt deposit¬ 
ed 

(iv) Rate of advancement of 
of delta 

(e) Actual yield as against esti¬ 
mated 

(d) Various measurements and (d) Few pressure pipes were inserted 
observations into the body of the dam to as¬ 

certain the slope of the hydraulic 
gradient. Observations were 
made, but no definite results were 
arrived at. 

(») Evaporation losses 
(ii) Sweating below the dam 
(Hi) Temperature measurements 
(iv) Seepage and regeneration 

(e) Fish culture 
(f) Anti-malaria measures 

(5) Recreation facilities 
(6) Lessons to be learnt from the cons¬ 

truction and utilisation of the dam 

EX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical The construction of Anjanapur 
Reservoir was sanctioned for 
Rs. 17,85,000 in November 1927. 
It was designed to command an 
area of 9,302 acres but is actually 
commanding 10,036 acres of land. 

(2) Personnel Chief Engineers 
(») Rajasevasakta J. Bhore, A.M.I.C. 

E. 
(ii) Rajasevasakta M. 6. Rangaiya 

B.A.B.E. 
(ivi) Dewan Bahadur N. N. Ayyanger 

B.A., L.C.E., M.I.E. (Ind.) I.S.E. 
Superintending Engineers : 

(i) Mr. R. W. Scoldwell 
(ii) Mr. V. V. Karve, L.C.E. 

Executive Engineers:— 
(1) Mr. C. T. Narasimba Iyengar, 

L. C.E. ‘ 
(2) Mr. M. Narasimhaiya, B.A., C.E., 

M. I.E. (Ind.). 
(3) Mr. K. Garudachar, B.A., B.E. 
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(3) Bibliography (i) Anjanapur Reservoir, across the 
Kumudvati Shikarpur Taluka. 

(ii) Public Works Department My¬ 
sore State, “ Annual administra¬ 
tion report ending with 30th June 
1939”. 



IT, 33. (i) 

IV. 33. Rooty Dam 

(Earthen) 

l. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 
(4) Purpose—Main and subsidiary 

(5) Tear of commencement 

0) Tear of completion 

(7) Capital cost 
(a) Estimated 

(5) Actual 

(8) Cultoraile area commanded by the 
project 

(9) Area irrigated 

45-50 feet 
Bhir District, Hyderabad State (Bokdi 

Nala, tributary to Bhima river 
Kistna Basin) 

Hyderabad State Government 
To provide immediate relief to famine 

affected area in Bhir District and to 
develops irrigation. 

1937 

1939 

(«/) Hi. 4,46,090/- 
(6) Es. 5,74,073/- 

7,^90 ceres 

4,600 acres 

About 4 miles from Ashti on the 
Ahmadnagar-GamL’hed Road 

57-55b<piare miles 
Upper reaches hilly and lower down 

fallow land » 

(11) Means of access 

H. GEOPHYSICAL 

(1) Area of catchment 
(2) Nature ofysatchment 

(3) Mean annual precipitation 
(o) ~Rq.Tnfa.ll 25-00 inches 

(4) Total average annual yield of the 9,252 dcre feet 
catchment 

0) Hot ar.d dry from March ta end of 
May and temperate during the 
rest of the year 
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IV. 33. (ii) DATA OF HIGH DAMS IN INDIA 

(6) Temperature conditions and varia- Maximum temperature 102*1°P 

ti°ns Minimum temperature 59*0°F 

(7) Rate of flow 

(a) Maximum 

(6) Minimum 

(8) Detritus cliarge ot the stream 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features 

Ka) of foundations 

(b) of catchment area 

(a) 17,880 cusecs (calculated) 

Trap at the centre and moomm at the 
sides- 

(1) Reservoir Data 

(а) M.W.L. 

(б) F.R.L. 

(cl Area at M.W.L. 

(d) Area at F.R.L. 

(e) Maximum length 

(/) Maximum width 

. (g) Length of periphery 

(2) Capacity of the reservou 

(a) Gross 

(h) Live 

(c) Flood storage 

(d) Cariy-over 

m. TECHNICAL 

A, STATISTICAL 

(а) R,L. 88*50 (tro: 
datum) 

(б) R.L. 84*00 

(c) 1 *25 square miles 

{d) 0*98 square mile 

50 (from an arbitrary 

(а) 6,598 acre feet 

(б) 5,330 acre feet 

rcfco&mBuUAiMC 

c~ Bedlevel 48 00* ~ Eafthen-mtxof mooram and 
i^M-SO’OO , ... black cotton soil 
\\ ^js^Un-co arsed rubble 

Dry rubble percolation 
“*2' ,nsurkhl ^[7*~S^.3L46 00^ drain 2xl-faIII in I007 

co/Um.;,,_ / 

Gravitation drain 
3x3.36chaln$long*. 

Ku.m 

-Dry rubble toe wall 
‘Longitudinal drains 

rear of core wall 2x3 
Longitudinal draiftm . 
rear toe of bund 2x3-' 

Cross section of Rooty Dam 
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(3) Maximum height above the lowest 
point of founds tions- 

(4) Height above the lowest river ted 
at dam 

(5) Height of the top of the dam above 
the crest of the spillway or veil 

(6) Maximum width at level of founda¬ 
tions 

(7) Width at top 

(8) Slopes 

(а) Upstream 

(б) Downstream 

(9) Length at top of the dam 

(а) Non-overflow 

ri) Main 

(б) Spillway or waste weir 

(10) Cubic volume of the body oi the 
<km- 

(11) Material of which the clam is con- 
s*ructed- 

56-tiO feet 

46*50 feet- 

10 5 feet- 

275 feet- 

10 feet 

(а) 2:1 
(б) 3:1 

4,877 feet- 

(i) 4,202 feet- 

(6) S.5feet- 

10,060.000 cu'.ic feet 

B. OTHERS 

Mixed soil consisting cf black cotton 
soil of 1 *5 and I moonnn 

(13) Nature ofpoteetion and water 
proofing of the upstream and 
down stream faces 

(14) Provision for dealing with seepage 
and drainage water- 

(15) Means of seeming water tightness 
of the foundations of the dam 

(22) Particular of the berm (if any), 
width and position 

(23) Position and form of the core-wall 
or other means of.securing water 
tightness 

(24) Batter (if any) of the core-wall 

(25) Maximum depth below ground 
surface of core-wall or other means 
of securing water rightness- 

347 

Upstream face revetted with 1*5 feet 
thick stones 

Infiltration drains are prpvided a* 
the rear base of the dam 

By means cf masonry corewaU in the 
gorge portion (bed of the stream3 
and upst.eam face revetted with 
1*5 feet thick stones * 

The corewall is located in the river 
bed from chainage 38*36 to 41*91 
seated on hard rock 

As per cross section- 

10 feet Lorn nver bed level 
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(86) Method of keying core-wall or By benching the rock 
other wall in the underlying ground- 

(27) Nature of material forming the Masonry wall in surJchi mortar 
core or other wall 

V. AUXILIARY WORKS 

(1) Sarptassing works It is provided with 275 feet free ove1 
fall weir and 400 feet rough paved 
Byewash- Tne discharge capacity of 
the weir and Byewash is 17,880 
eusecs. 

(2) Outlet works One irrigation sluice at left flank with 
two vent? 1*75 feet square each 

(5) Scouring works 

(4) Inspection facilities 

(6) Fish-pass 

(6) Jdeans for dissipating energy below 
jgi£ the spillway 

VIH. SUPPLEMENTARY INFORMATION 

(1) _Coustractional features The layers were spread in one foot 
depth and consolidated to nine 
inches. Before spreading the next 
layer the consolidated surface was 
raked to remove the crust on the 
surface, to provide a better and 
firm grip between the layers. The 
consolidation was done with 6 to 8 
ton diesel rollers. 

(2) Changes introduced in the plans of 
the dam and in the method of 
carrying out the work 

(3) Noteworthy occurrences and 
accidents 

(4) Operation of the dam 
(а) Regulation 
(б) SKang of the reservoir 

(i) Total silt deposited 
(it) Rate of silting * 
(»t) Density of the silt deposited ' 
(ip) Rate of advancement of delta 

(e) Actual yield as against estima¬ 
ted 
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(d) Various measurements and 
observations 

(t) Evaporation losses 
(ti) Sweating below the dam- 
(m) Temperature measurements 
(to) Seepage and regeneration- 

(e) Fish culture 
{/} Anti-malaria measures 

(5) Recreation facilities 
(6) Lessons to be learnt from the con¬ 

struction and utilisation of the 
dam 

The project was constructed os an 
experiment in the famine zone and 
since its construction its techanism 
has been satisfactory. Due to 
its storage the water table in the 
command has raised and has proved 
helpful for the ryots, Itsreplenish-i 
ment from the Basin is such that 
the reservoir is usually always ML 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 
(2) Personnel 

(3) Bibliography 

Nawab AJi Nawaz Jang Bahadur^ 
F.C.H., Chief Engineer- 
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IV. 34. (i) 

IV. 34. Pendlipakala Dam 

(Earthen) 
I. GENERAL 

(1) Height above the lov.-est river 

(2) Location 

(3) Authority or owner 

(4) Purpose—Main and subsidiary 

(5) Tear of commencement 

(6) Year of completion 

(7) Capital cost • 

(а) Estimated 

(б) Actual 

(8) Culturalle area commanded by the 
project 

(9) Area irrigated- 

(11) Means of access 

1 Area of catchment 

2 Nature of catchment 

3 Mean annual precipitation 

(a) Rainfall 

■ 4r Total avei age annual yield 
catchment 

6- Climate 

54-18 teet 

Daverkonds Talula,X.' Igonda District 
Hyderabad-Deeran (UppuVagu of 
Kistna River Basin) 

Hyderabad Slate Government 

irrigation 

1935 

1940 

(a) Rs. 3,24,984 (O.S.) 

(b) Rs. 6.57,872 (OS.) 

5,000 acres 

Varying npto 5,000 acres 

The dam is situated 5 miles from 
Devarkanda Nalgonda District and 
is also accessible by road from 
Hyderabad, distance 102 miles- 

GEOPHYSICAL 

12'25 square miles 
Free catchment 

115 sq. miles y 
102-75 square miles 

^ Intercepted 

a) 20-71 inches 

the 12,488 acre feet 

Tropical 
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6 Temperature conditions and varia- Maximum temperature 107 °F* 
tiona Minimum temperature 62*8®F 

7 Rate of Flow— 

(a) Maximum 35,050ouseoa- 
(b) Minimum Negligible* 

8 Detritus charge of the stream Not perceptible 

9 Character (chemical) of the water The water is appreciably alkaline, 
stored in the reservoir It is harmful for rabi cultiv*. 

tion. 

10 Geological features— 

(а) of foundations Rocky 

(б) of catchment area The catchment of both the streams of 
Pedda Vagu and Uppoo Vagu la 
amidst rocky surroundings and 
contains moarum and loamy soHsi 

11 Earthquake (Zone and intensities) 

nr. TECHNICAL 
A. STATISTICAL 

1 Reservoir Data— 
(a) M.W.L. 
f>) F.R.L. 
(c) Area at M.W.L. 
(d) Area at F.R.L. 
(e) Maximum length 
(/) Maximum width 
(ff) Length of periphery 

2 Capacity of the reservoir*— 

(а) Gross 
(б) Live 
(c) Flood storage 
\d) Carryover 

(a) R.L. 267-50 
(b) R,L. 265 *C0 
(c) 1‘75 square miles 

(d) 1-52 square miles 

(g) 8'86 miles 

(a) 12,419 acre feet 
(b) 11,777 acre feet 

Cross Section of Pendlipakcda Dam 
m 



PEKDLIPAKALA DAM 

3 Maximum height above the lowest 65*47 feet 
point of foundations 

4 Height above the lowest river bed 54*18 feet 
at das 

5 Height of the top of the dam above 
the crest of the spillway or weir- 

6 Maximum, width at level of founda¬ 
tion 

7 Width at top 

8 Slopes— 

(a) Upstream 

(b) Downstream 

9 Length at top of the dam— 

(a) Non-overflow— 

(i) Main 

(a) Subsidiary 

(b) Spillway or weir 

10 Cubic volume of the body of 
dam 

7*5 feet 

425 feet 

8 feet on flanks and 

18 feet in the centre 

2 :1 at the flanks and 3; 1 in the 
gorge portion only 

2:14:1 

4,521 feet 

1,654 feet 

(b) 2,837 feet 

7,800,000 cubic feet (Earthwork) the 

B. OTHERS 

11 Material of which the dam is 
constructed 

12 Specific gravity— 

(d) EariMll 

13 Nature of protection and water 
proofing of the upstream and down¬ 
stream faces 

14 Provision for dealing with seepage 
and drainage water 

15 Means of securing water tightness 
of the foundations of the dam 

21 Hydraulic gradient for which tie 
embankment is designed 

22 Particular of the berm (if any), 
width and poeiticn 

Mixed soil {Moorvm and black cotton) 

Upstream side revetted; 1 *5 feet thick 
over 1*0 foot gravel backing. In 
the rear turfing is provided 

Infiltration drains are provided 

By means ot core-wall and revetment 
on upstream side 

1 in 5 

Berm 25 feet wide at R.L. 255 in 
the gorge portion only. 
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23 Position and form of the core-wall 
(or other means of securing water 
tightness) 

24 Bafcte (If any), of the core-wall 

25 Maximum depth below ground sur¬ 
face of core-wall or other means of 
seeming water tightness 

26 Method of keying core-wall or other 
wall in the underlying ground 

27 Nature of material forming the 
coTe or other wrJl 

Masonry core-wall two feet wide at top, 
is constructed in the gorge portion 
along the centre line of the bund 
wherever rock is not met with, 

1 in 4 

9-01 feet 

Where found on rock, benching is done. 

Core-wall is constructed with rubble 
masonry m lime. 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

1) Land Submet ged— 

(а) Crown waste — 
(б) Proprietory — 

2) Dislocation— 

(a) Villages — 
(b) Families — 
(c) Population — 

(A) Roads— 

(1) Highways — 
(2) District Roads — 
(3) Village Roads 

(e) Railway Linas — 
(/) Temples, Mosques, etc. — 
(g) Graves, itc, — 
(h) Trees, ganleus, pastures, — 

houses, wells, etc. 
(i) Bridges — 

3) Compensation paid under each — 
category of item (2) 

4) Method of compensating for land of — 
dispossessed landholders 

V. AUXILIARY WORKS 

1 Surplussing works Weir 2,867 feet in length, with crest at 
RX. 265 * 0. The water can pass over 
it with a maximum depth of 2 * 5 feet 
of water over the crest. 

2 Outlet works One sluice of 3 vents each 2'—8" by 
3'—8*. 

3 Scouring works — 
4 Inspection facilities — 
5 Fish pass — 
6 Means for dissipating energy below 

the spillway 
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PKNDLXPAKALA dam: IV. 34. (v) 

VIE* SUPPLEMENTARY INFORMATION 

1 Constructional features Consolidation of earth-w oik was carri¬ 
ed on with steam road rollers The 
earth-work was not built with full 
sinkage height but was raised only 
about 3 feet above the actual top 
bvni level with the idea to do the 
balance of work later on if appreci¬ 
able sinkage was found. To exa¬ 
mine this, four inches thick pegs 
about 3 feet long weie duven on the 
top of the earth-work, and the levels 
ve’e oKseiwd on the top *.f t* e 

month <h«it twu 
years and practically no sinkage 
was found. 

2 Changesjntroducedin the plans of (ii In&t*T«d of building two benns* 
the dam and in the meth< d uf carry- onlv one berm is \ ut taking care 
ing out the work that there i*» >'* feet of emth above 

the hydraulic gradient of 1 in 5. 

(ii) A gravitat’on ciwinel from the 
lowest bed of infiltration drain in 
the rear is executed having a fall of 
1 in 500 to meet the bed of the river 
lower down. 

(iii) The front half of the dam is 
composed of mixed soils of moo)um 
and black cotton and the rear 
portion is made up purely of 
moonnn soil, 

3 Noteworthy occurrences and accidents — 

^Operation of the dam— 

(a) Regulation 

(5) Silting of the ce*e \ ir— 

(i) Total silt * lop 

(ii) Rate of .siitm;’ 

(Hi) Density oi'the s:lt deposited 

(ivl Rate of <- Ivaacemeat of 
delta 

(c) Actual yield as against estima- (el 12,488 acre feet 
ted 

(d) Various measurements and (d) 2,370 acre feet 
observations 
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(£) Evaporation Losses — 

(it) Sweating below the dam — 

(Hi) Temperature measurements — 

(iv) Seepage and regeneration — 

(e) Ksh culture — 

(f) Anti-malaria measures (f) Being carried out by the Public 
Health Department. 

5 Recreation facilities — 

6 Lessons to be learnt from the con- Mixed soil is quite impervious, 
struction and utilisation of the dam 

IX. BIBLIOGRAPHY AND HISTORICAL 

J. Historical _ Pendlipakala tank was an old breach¬ 
ed tank and the question of its res¬ 
toration was under consideration 
from 1904. It had a feeder channel 
drawn from Pedda Yagu with an 
old leaky anicut across it for divert¬ 
ing the water to the channel. 
These were in disuse for a very long' 
time. 

In 1912 an estimate for improving 
the anicut and feeder channel and 
for restoring the tank was sanc¬ 
tioned by Government and the work 
was started. Subsequently on closer 
examination, the proposals were 
found to be defective. A revised 
estimate was submitted in 1913 but 
on account of the low return, the 
work was ordered to be dosed. 

In 1921 the restoration proposals were 
again taken up and revised. The 
anicut site was shifted lower down 

. and consequently the length of the 
feeder channel reduced. The case 
was under correspondence till sanc¬ 
tion was accorded to start the work 

» in 1935 under famine grant and it 
was completed in 1940 at a total 
cost of 0. S, Rs. 6,57,872. 

2. Personnel 

3. Bibliography 
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IV. 35. (i) 

IV. 35. Nanaargi Dam 

(Earthen) 

I. GENERAL 

(1) Height'above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose—Main and subsidiary 

Year of commencement 

(6) Year of completion 

(7) Capital Cost— 
(а) Estimated 
(б) Actual 

(8) Culturable area'commanded by the 
project 

(9) Area irrigated 
(11) Means of access 

42-0 feet 

lLjapur district, Bombay State (Local 
Xala) Bhima River Basin. 

Bombay Government 

Irrigation 

1939 

1942 

ta) Rs. 1,25,965 
fb) Rs. 1,19,946 

866 acres 

693 acres 
It is situated at a distance of miles 

from the milestone 36 ofHubli- 
Sholapur road. The approach road 
is a motorable one. 

n. GEOPHYSICAL 

(1) Area of catchment 
(2) Natuxe’of catchment 

(3) Mean annual precipitation— 
(a) Rainfall 

{4) Total average annual yieldj)f the 
catchment 

(6) Climate 
(6 'Temperature conditions and varia¬ 

tions 

10 square miles 
It isjhilly and mootu m at the ridge and 

Moorurn with an average slope in 
plains. 

22*62 inches 
1,226 acre feet 

Hot and dry 
Maximum 108° P 
Minimum 68° P 
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IV. 35. (in DATA OF HIGH DAMS IN INDIA 

(7) Rate of flow— 

(а) Maximum 
(б) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features— 

(a) of foundations 

(b) of catchment area 

Ordinary, portable water* 

Soft and hard moomm, soft rock for 
foundations. 

Catchment area partly moommy and 
partly of soil. 

m. TECHNICAL 

STATISTICAL 

(1) Reservoir Data— 

(a) M.W.L, 

(b) F.RJL 

(c) Area at M.W.L. 

(id) Area at F.R.L. 

(e) Maximum length 

(/) Maximum width 

(g) Length of periphery 

(2) Capacity of the reservoir- 

fa) Gross 

(b) live 

(c) Flood storage 

(d) Carry-over 

J,o- 
MW.L.I654 92 

Heart 
selected 

CM 

—Top of Dam R.L.1659-92 

p" \ R.L 

1 
Slope \ in 200 

R.LI600- 

Drain Drain 2*5X2 JJ 1 
Cross Section qfNandargi Bam 
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(a) R.L. 1654*92 

(b) R.L. 1650*92 

(c) 0*26 square mile 

(d) 0*19 square mile 

(e) 1*12 miles 

(f) 3,000 feet 

(g) 4*09 miles 

(a) 1,207 acre feet 

(b) 947 acre feet 



NAXDARGI DAM (IV. 35. (Hi) 

(3) Maximum height above the lowest 59 feet 
point of foundations 

(4) Height above the lowest rivet bed 42 feet 
at dam 

(5) Height of the top of the dam above 9 feet 
the crest of the spillway or weir 

(6) Maximum width at level of founda¬ 275 feet 
tion 

(7) Width at top 10 feet 

(8) Slopes— 

(a) Upstream 2} to 1 

(6) Downstream 3 to 1 and 4 to 1 

(9) Length at top of the dam 

(a) Non-overflow— 

(i) Main ") 

1,610 feet 

1,250 feet 
(ii) Subsidiary J 

(b) Spillway or waste weir (6) 360 • 0 feet 

(10) Cubic volume of the body of the 2,170,000 cubic feet 
dam 

B. OTHERS 

(11) Material of which the dam is con- Puddle core-wall, hearting of selected 
structed materials, and casing of mooring*. 

(12) Specific gravity— 

(d) Earthfill 

(13) Nature of protection and water- Pitching 1*0 foot thick on upstream 
proofing of the upstream and down- side on a layer of 6 inches backing of 
stream facqp quarry chips. On downstream side 

pitching 12 inches thick for sloping 
portion 2 feet above the F.R.L. 

(14) Provision for dealing with seepage Longitudinal and cross drains pro- 
and drainage water vided at intervals 

(15) Means of securing water rightness Puddle trench 
of the foundations of the dam 

(21) Hydraulic gradient for which the 1 in 4 
embankment is designed 

(22) Particular of the berm (if any), 
width and position 

(23) Position and form of the core-wall Puddle core-wall, running longitudi- 
(or other means of securing water nally at the centre of the dam with a 
tightness). hearting of selected material. 
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24) Batter (if any) of the core-wall 1 to 1 for hearting 

25) Maximum depth below ground sur- 16*5 feet for puddle trench at the 
face of core-wall or other means of central gorge portion. 
securing water tightness 

26) Method of keying core-wall or Trenching vertically 
other wall in the underlying ground. 

(27) Nature of material'torming the core Puddle 
or other wall 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

1) Land submerged— 

(а) • Crown waste 
(б) Proprietory (b) 119 acres 

(2) Dislocation— 

(a) Villages 

(b) Families 
(c) Population 
(d) Roads— 

(i) Highways 
(ii) District Roads 
(Hi) Village Roads 

(e) Railway Lines 
(/) Temples, mosques, etc. 

(g) Chaves, etc. 

(h) Trees, gardens, pastures, 
houses, wells, etc. 

(0 Bridges 

(3) ~ Compensation paid under each 
category of item (2) 

(4) Method of compensating for land of Land compensation was paid in cash 
dispossessed landholders 

V. AUXILIARY WORKS 

(1) Surplussing works Drowned channel waste weir 360 feet 
in length. 

(2) ~ Outlet works One masonry outlet 2 feet X 2 feet 

(3£Scouring works 

(4) Inspection facilities The work can be inspected in the hot 
' ‘ weather, when water goes down. 

No special devices are provided. 
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XANDABGI DAK IV. 36. (v) 

(5) Fish-pass 

(6) Means for dissipating energy below Has a drowned waste-weir in rock, 
the spillway 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features The casing and hearting of the dam 
were placed in position together 
in thin layers. 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing ont the work 

(3) Noteworthy occurrences and acci- — 
dents 

(4) Operation of the dam— 

(a) Regulation (a) Hand regulated gate for discharging 
water through the outlet. 

(b) Siting of the reservoir— 

(i) Total tilt deposited 
(tt) Rate of silting 
(itt) Density of the silt deposited 
(to) Rate of advancement of 

delta 

(e) Actual yield as against estimat¬ 
ed 

(d) Various measurements and ob¬ 
servations— 

(t) Evaporation losses 
(ti) Sweating below the dam 
(tit) Temperature measurements 
(w) Seepage and regeneration 

(e) Fish culture 

(J) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the cons- The seepage water through the body 
traction and utilisation of the dam of the dam is drained by means of 

cross and longitudinal drains. The 
advisability of providing drains in 
the body of the dam has been con- 
firmedby the appreciable flow in th$. 
drain at the end. 
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IV. 35. (vi) nATA or HIGH DAMS IN INDIA 

(1) Historical 

(2) Personnel 

IX. BIBLIOGRAPHY AND HISTORICAL 

The scheme was investigated in 1910 
by the Superintending Engineer on 
Special Duty and sanctioned by 
Government, as a Famine Relief 
Work. The Nala had a flow upto 
end of January every year. The 
site was selected—above the site of 
a Tcaeha Bandhara existing then, 
with a “ pat ” irrigating about 340 
acres. The work was started as a 
scarcity work in 1938 and the dam 
was completed in 1941, and the 
channel in 1944. When the work 
was in progress in 1940 and earth- 
work had come to F.R.L. in the 
gorge portion, there were heavy 
rains in the catchment area having 
an intensity of about 2*7 inches 
in two hours and the water rose to 
the level of earth-work. There were 
chances of the dam being over¬ 
topped but fortunately the rains 
subsided and the calamity was 
averted. Since completion, the 
waste-weir is found to overflow 
in years of normal rain-fall. 

1. Mr. L. E. Greening 
2. Mr. N. G. K. Murty 
3. Mr. S. K. Karandikar 
4. Mr. H. K. Thakor 
5. Mr. D. B. Anand 

(3) Bibliography 



FV. SU. (i) 

IV. 36. Dindi Dam 

(Earthen) 

I. GENERAL 

(1) Height above the lowest river bed 77 feet 

(2) Location Mabboobnagar District, Hyderabad 
State. (Dindi River). 

(3) Authority or owner Hyderabad State Government 

(4) Purpose—Mam and .subsidiary Irrigation 

(5) Year of commencement 1940 

(6) Year of completion 1943 

(7) Capital cost- 

fa) Estimated ^ Rs. 35,30,000 
(6) Actual (6) Rs. 40,34,260 

(8) Culturable area commanded by the 
project 

(9) Area irrigated 40,000 acres 

(11) Means of access It is located across the river Dindi 
near Gundlapafly village, Mahboob- 
nagar District. It is 45 miles from 
the nearest railway station of 
Jedcherla on Secundrabad Drona- 
chellam line and 14 miles in the 
interior from the nearest Public 
Works Department road to Devar- 
konda which is n < w connected by an 
approach road. 

XL GEOPHYSICAL 

1530*50 square miles of which 1,158 
square miles arc intercepted. 

The catchment is partly hilly and 
partly plain. 
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(1) Area of catchment 

(2) Nature of catchment 



IV. 36. (ii) SATA OF HIGH PAMS IN INDIA 

(3) Mean annua 1 precipitation— 

(a) Eainfall 

(4) Total average annual yield of the 
catchment 

(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

(7) Bate of Mow— 

(a) Maximum 

(b) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features— 

(a) of foundations (a) 

(b) of catchment area 

(a) 26'2 inches 

105,600 acre feet 

The climate is hot and damp from 
March to end of September, and 
temperate during the remaining 
months. 

Maximum temperature 105°F 
Minimum temperature 85-05°F 

271,500 cusecs (calculated). 

The foundation rocks in the river 
gorge consists of archosen granitoid 
gniese, and technically termed the 
Peninsula crystalline complex. 

IH. TECHNICAL 

(1) Reservoir Bata¬ 

ta) M.W.L. 

(b) F.R.L. 

(c) AreaatM.W.L< 
* 

(d) Area at F.R.L. 

A. STATISTICAL 

(а) R.L. 1307*50 

(б) R.L. 1298-00 

(c) 7-5 square miles 

(d) 5*3 square miles 

(f) Maximum width 

(g) Length of periphery 

(2) Capacity of the reservoir— 

(a) Gross 

, (5),Live 
(a) 59,900 acre feet 

(b) 55,676 ante feet 
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DINDI DAM IV. 36< (iii) 

(e) Flood storage 

(d) Carryover 

(3) Maximum height above the lowest 84 feet 
point of foundations 

(4) Height above the lowest river bed at 77 feet 
dam 

(5) Height of the top of the dam above 14*5 feet above the spillway and 11*5 
the crest of the spillway or weir feet above the weir 

(6) Maximum width at level of founda- 359 • 5 feet 
tions. 

(7) Width at top 12 feet 

(8) Batter of face-slopes— 

(а) Upstream (o) 3:1 
(б) Downstream (6) 2:1 ^ 
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(9) Length at top of the dam— 6,100 feet 
(a) Non-overfiow— 

(i) Main (*') 3,400 feet 
(b) Spillway or weir (&) 1,000 feet (Ogee spillway) and 

1,000 feet and 700 feet, weirs, 

(10) Cubic volume of the body of the 12,625.510 cubic feet 
dam 

B. OTHERS 

(11) Material of which the dam is cons- Moorum soil available at site, 
tructed 

(12) Specific gravity 

(d) Earth fill 

(13) Nature of protection and water- It is provided with 1-5 feet thick 
proofing of the upstream and down- concrete slab on upstream side and 
stream faces the downstream side is turfed. 

(14) Provision for dealing with seepage 
and drainage water. ‘ 

(15) Means of securing water tightness Upstream face provided with 1*5 feet 
of the foundation s of th e dam concrete slab 

(16) Constraction joints 

(17) Principal stresses in the masonry Stresses in Ogee Spillway Section 
with a note of methods of claculations 0 • 57 ton. 
employed (a) Maximum tensile stress 0*57 ton 

per square foot. 
(6) Maximum compressive stress as 

per Principle of Hostwork 3*25 
tons per square foot. 

(c) Maximum compression stress a& 
Bouviers* principle 4-75 tons per 
square foot. 

(18) Maximum pressure on foundations 

(19) Uplift pressure calculated or 
measured 

(20) Measures adopted for preventing 
or counteracting uplift pressures 

(21) Hydraulic gradient for which the l in 1*94 
embankment is designed 

(22) . Particular of the berm (if any), 
width and position 

(23) Position and form of the core wall 
(or other means of securing water 
tightness) 

see 



DXNDI DAM IV. 36, (v) 

(24) Batter (if any) of tlie core wall 

(25) Maximum depth below ground sun 
face of corewall or other means of 
securing water tightness 

(26) Method of keying corewall or other 
wall in the underlying ground 

(27) Nature of material forming the 
core or other wall 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged— 

(a) Crown waste 

(b) Proprietory 

(2) Dislocation— 

('*) Villages 

(b) Families 

(c) Population 

(d) Roads: 

(i) Highways 
(it) District Roads 
(Hi) Village Roads 

(e) Railway Lines 

{/) Temples, Mosques, etc. 

(g) Graves, etc. 

(K) Trees, Gardens, Pastures, 
Houses, Wells, etc. 

(?') Bridges 

(3) Compensation paid under each 
category of item (2) 

(4) Method of compensating for land of 
dispossessed landholders 

V. AUXILIARY WORSE 

(1) Surplusing works Ogee spillway in the centre 1,000 feet 
long in addition to two free 
overfall weirs 1,000 feet and 700 
feet long respectively at right 
flanks. 
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IV. 36. (Vi) 

(2) Outlet Works 

DATA OF HIGH DAMS IN INDIA 

One regulator at left flanks with 3 
vents of 4'x4' each. 

(3) Scouring works 

(4) Inspection facilities 

(5) Rah pass 

(6) Means for dissipating energy below 
the spillway 

Yin. SUPPLEMENTARY INFORMATION 

The layers were spread in one foot 
depth and consolidated to 9 inches. 
Before spreading another layer the 
consolidated surface was raked to 
remove the thin crest on the surface. 
During construction the surface 
was a kept at a slight cross fall or 
slope towards the centre. Bor con¬ 
solidation 6-ton roller was used. 
Each layer was consolidated by 
rolling five times. The roller was 
shifted three inches at a time. 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing" out the work. 

(3) Noteworthy occurrences and acci- * 
dents 

(4) Operation of the dam— 

(a) Begulation 

(b) Silting of the reservoir— 
(i) Total silt deposited 
(n) Bate of silling 
(m) Density of the silt deposited 
(iv) Rate of advancement of 
delta 

(«) Actual yield as against estimat¬ 
ed 

(d). Various measurements and ob¬ 
servations— 
(i) Evaporation losses 
(ti) Sweating below the dam 

<■ (Hi) Temperature measurements 
(*t>) Seepage and regeneration 

u) Constructional features 
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DINDI DAM IV. 36. (vii) 

(e) Fish culture 

(/) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the cons¬ 
truction and utilisation of the dam 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical 

(2) Personnel 

(3) Bibliography 

The object of constructing the dam 
was to protect Deverkonda and 
Miryalguda Talukas from the fre¬ 
quent attacks of famines due to in 
sufficient rainfall and to develop 
the rice cultivation in these tabxkas. 
Secondly it is proposed to generate 
hydro-electric power on a later 
stage. 

Nawab Ali Nawaj Jung Bahadur, 
F.C.H., Chief Engineer. 
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IV, 37, (i) 

IV. 37. Radhanagari Dam 

(Masonry) 

I. GENERAL 

(1) Height of the Dam above the 126 
lowest river bed 

(2) Location 

(3) Authority or Owner 

(4) Purpose—Main and subsidiary 

(5) Year of commencement 

(6) Year of completion 

(7) Capital cost 

(a) Estimated 

(b) Actual 

(8) Culturable area commanded by 
the project 

(9) Area Irrigated. 

(10) Installed Hydro-Electricity 

(a) Eirm 

(11) Means of access 

feet 

Kolhapur District, Bombay State 
(Bhogavati River) Western Ghats 

Bombay Government 

Irrigation, Power Generation and 
water supply to Kolhapur City 

In the year 1909-1910 and stopped in 
1918. Again resumed in 1940. 

Expected to be completed by the end 
of 1951. 

(а) Rs. 1,70,00,000 

(б) Work still in progress 

14000 acres 

7,000 acres 

4,800 kW 

(a) 3,750 kW. 40% load factor. 

It is situated 32 miles from Kolha¬ 
pur, (on Kolhapur Malvan metal¬ 
led road). Kolhapur City 
is on a branch of Madras and Sou¬ 
thern Maratha Railway (on Poona 
Hubli Section). 

n. GEOPHYSICAL 

42*5 Square miles 

Steep, and fairly wooded 

(1) Area of catchment 

(2) Nature of catchment 



IV. 37: (ii) DATA OB HIGH DAMS IN INDIA 

(3) Mean annual precipitation 

(a) Bain-fall 

(4) Total average annual yield of the 
catchment 

(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

(7) Rate of flow 

(a) Maximum 

(b) Minimum 

(8) D jtritus charge of the stream 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological Features 

(a) of foundations 

(5) of catchment area 

i>72 

(a) 200 inches average 

550,966 acre feet 

Temperate 

Maximum 100°F. 
Minimum 50°F. 

(a) 27,600 eusecs. 

(b) Practically ml m summer 

Very little detritus and mostly fine 
silt 

Results of examination of water 
dated 30-8-1943 by Public Health 
Laboratory Poona-Parts for 100,000 
Chemical 
Total solids .. 5 
Calcium carbonate .. 1-15 
Magnesium carbonate 0 • 30 
Sodium chloride . 1*52 
Ferric oxide . 0*09 
Sodium sulphate .. 0*61 
Silica organic matter 1 • 33 
Permanent hardness 
Temporary hardness GaGoS 
Free and saline .. 1*5 
Ammonia .. 0*0008 
Alluminoid Ammonia 0 • 001 
Chloride as cl .. 0*92 
Oxygen absorbed in 4 

hours at37°C 0*030 
Nitrites poisonous 

and phosphates 

Physical characteristics :*— 
No Smell 

Slight deposit of mud. 

(а) Deccan trap rock 

(б) The top surface of the catch¬ 
ment area contains a layer of 
reddish soil and boulders formed 
from weathering of trap and late- 
rite overlying trap formation. 



Bam works in progress—View from south end show¬ 

ing troUey line etc. 
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KADHANAQARI DAM IV. 73* (iii) 

m. TECHNICAL 

A. STATISTICAL 

(1) Reservoir data 

(a) M.W.L. (a) R.L. 1939-42 
(6) F.RL. (6) R.L. 1939-42 
(c) Area at M.W.L. (c) 7 square miles 
(d) Area at F.R.L. (d) 7 square miles 
(e) Maximum length (e) 10 miles 
(/) Maximum width (/) 1*5 miles 
(?) Length of periphery (?) 55 miles 

Capacity of the reservoir 

(a) Gross (a) 190,000 acre feet 

(b) Live (b) 137,000 acrefeet 

(c) Flood storage 

(d) Carry over (d) 45,914 acre feet 

I8*4f*j0p of dam R.L. 1943 42~* ^ 

R.L. 1939-42' R.L 1935-42 

V ^ R.L. 1911 42 

Rock line-' —*| 18 r— 

-Main and transverse drain 
*! 

r-54 Dia disperser branch 
tl 

7 Dia. butterfly valve 

\ Rl ,TrVvacuumvalve ft 24 

7W/////A dia. main hole . 

R.L. 1803-42 | Hard traP rock 

Lowest foundation line 

Cross section 

Cross Section of Radhanagari Bam 

m 
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(3)_Maximum height above the lowest 
point of foundations. 

(41 Height above the lowest river bed 
at Dam 

(5) Height of the top of the Dam above 
the crest of the spillway or weir 

(6) Maximum width at level of founda¬ 
tions 

(7) Width at top 

(8) Slopes 

(a) Upstream 

(b) Downstream 

(9) Length of the top of the Dam 

(a) Non-overflow 

(t) Main 

(b) Spillway 

(10) Cubic volume of the body of the 
dam 

B. 

(11) Material of which the dam is cons¬ 
tructed 

(12) Specific Gravity:— 

(a) Masonry 

(13) Nature of protection and water 
proofing of the upstream and 
downstream faces 

(14) Pro vision for dealing with drainage 
and seepage water 

(15) Means of securing water lightness 
of the foundations of the dam. 

(16) Construction joints 

140 feet 

126 feet 

8 feet 

100-25 feet 

18-4 feet 

(a) from R. L. 1797-42-1867-42 
1 in 16-6 

R.L. 1867-42—1939-42, lin28-5 

(b) From R. L. 1797-42—1867-42 
1 in 1-02 

#$.L. 1867-42-1939-42, 1 in 2.9 

3,750 feet 

2,863 feet 

(b) 887 feet 

13,000,000 cubic feet 

OTHERS 

Hearting is of random rubble, aud 
face work of coarse rubble in 
swrkhi lime mortar proportion 2:1 

(a) 2-25 

Deep pointing with cement on up 
stream side and nurkhi mortar 
on down stream side 

One longitudinal drainage gallery 
with cross drains at 300 feet inter¬ 
vals, at R.L. 1861.42 

The front portion is filled with fine 
clay 
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(17) Principal stresses in the masonry Calculations have been based upon 
with a note of methods of calculations the usual method of moments 
employed given in “ The theory of structure ’ ’ 

by Moreley and Coultas. Maxi¬ 
mum principal (compressive stress) 
atR.L. 1797*42 =244 lb.per square 
inch and maximum shear stress at 
B.L. 1797*42 at the down stream 
toe = 120 lb. per square inch. 

(18) Maximum pressure Maximum vertical pressure on foun¬ 
dations (i) Dam full : —111*80 
lb. per square inch, (ii) Dam 
empty: —129* 50lb per square inch. 

(19) Uplift pressure olaculated or mea¬ 
sured 

(20) Measure adopted for preventing or The foundation strata on the up- 
counteracting uplift pressures stream face of the dam are con¬ 

solidated by cementation (grout¬ 
ing with cement slurry under pres¬ 
sure) varying from 60 to 100 lb. 
per square inch. Vertical drainage 
holes 4 inch diameter right frcm 
the foundations of the dam and 
opening into the drainage gallery 
are provided. These measures are 
expected to prevent uplift pres- 

' sure on the dam. Moreover the 
section provided is heavy enough 
to counteract 26 per cent uplift. 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged; 

(a) Crown waste («) 4,266 acres 

(b) Proprietory (b) 4,100 acres approximately 

(2) Dislocation: 

(a) Villages (a) 6 Nos. 

(b) Families (b) 461 Nos. 

(c) Publication (c) 2,468 Nos. 

(A) Roads:— 

(i) Highways 

(ii) District Roads (ii) Nipani Phonda Road for a 
length of 10 miles 

(in) Village Roads 

(e) Railway lines 

(/) Temples, mosques, do. (/) Only minor ones in the villages 
m 
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(g) Graves 
(h) (1) Trees, (2) Gardens, (3) (A) (1) Very little (2) (3) 
Pastures, (4) Houses, (5) Wells, etc. About 600 acres (4) 2314-111=342 

(6) 
(i) Bridges (i) 4 Bridges 

(3) Compensation paid under eaoh Nearly Rs. 4 lakhs for buildings 
category of item (2) bouses and in addition to this 

the lands were given in exchange, 

(4) Method of compensating for land of Houses are built for them by Govem- 
dispossessed landholders ment and lands given in ex¬ 

change. 

V. AUXILIARY WORKS 

(1) Surplusing works It has been provided with 5 under* 
sluices each 8 feet by 18 feet 9 inches 
height having a discharging capa¬ 
city of 6,000 cusecs each with a 
mean head of 63 feet, when the tank 
is full. The total discharging capa¬ 
city is 30,000 cusecs. Additional 
provision is made to surplus 10,000 
cusecs at the time of extraordinary 
floods over a weir of 360 feet in 
length with 4 feet spillage cons¬ 
tructed in the saddle on the north 
flank. 

(2) Outlet Work# 
- (a) 2 Nos. welded steel pipes | 

inch thick and 7 fee,t diameter. 
(b) 2 Nos. of 0. I. Pipes 3 feet 

diameter. 
(c) 1 disperser pipe \ inch thick 

and 54 inches diameter. 

(3) Scouring works 

(4) Inspection facilities (1) The undersluices are provided 
with one emergency shutter. 

(2) For turbines a gate has been pro¬ 
vided at the entry with manholes 
on the pipe. 

(3) The entrance to the drainage gal- 
* lery at both ends are provided 

by means of manholes left in the 
body of the dam and also cross 

, drains are made sufficiently big. 
"'K'r,'■' '■ 
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5) Fish-pass 

3) Means of dissipating energy below Since there is hard trap rock for 
the spillway a great depth, no works are found 

necessary. 

VL POWERHOUSE 

1) Hydraulic head 46 feet to 120 feet (variable) 

2) Name and address of Licensee with Government of Bombay 
managing agents (if any). 

3) Generating units 

(а) Type (a) A. 0. Generators driven by 
English Electric feathering pro¬ 
peller type. 

(б) Number (b) Four 
(c) Capacity 

(i) Firm (i) 1,200 kW. each 
(ii) Secondary (ii) 1,300 kW. by an oil En¬ 

gine, Power House at 
Kolhapur 

(4) Voltage 6,600 kV. 

(5) Number of phases and frequency, A.C. 3 phases 50 cycles 
A.C., or D.C. 

(6) Forebay 

(7) A brief description of tunnel and Two penstock pipe of \ inch thick 
penstocks steel plate and 7 feet diameter pass 

through the Dam and branches 
into two by a Y-Bend just out¬ 
side the Dam, the thickness of this 
is 3/8 inch and 54 inches diameter 
with maximum discharge. Capa¬ 
city 350 cusecs. 

(8) Means providing for excluding silt An earthen bund is constructed about 
trash 30-40 feet away from the front 

face of the dam with crests 10 
feet above the silt of the pipe 
slopes to serve as a silt trap. Tie 
bed of the trap is pitched with 
stone and the slopes of the bund 
stone pitched with cement lining. 
The entrance to the trap is given 
by an opening parallel to the dam 
to prevent the current directly 
entering the pipes. 

K30GBI 377 
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(9) Tail race 

DATA 05 HXGEt DAMS IN INDIA 

(10) Maximum length of transmission 
line 

(11) Principal towns served 
(12) Main and subsidiary purpose of uti¬ 

lisation of electricity 

(13) Any other matter of interest 

The channel is 600 feet long with 
50 feet bed width and 1 to 1 side 
slopes and designed to discharge 
800 cusocs maximum with 4 feet 
depth of water. The channal is 
led into the original river below the 
dam. 

(i) H.T.T. Line 33 k.V. 35 
miles 

(w) L.T.T. Line 11 k.V. 33 
miles 

(iii) L. T. T. Line 440 Volts 15 
. miles 

Kolhapur City 
Lifting water for irrigation, elec¬ 

trification of Kolhapur City and 
minor industries 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features The masonry of the Dam consists 
oiKhandahi coursed rubble mason¬ 
ry or Kali (random rubble) 
facing, the stones being quarried 
from Kar, (trap bouldeis) found in 
the vicinity. The thickness of the 
courses is 8 inches and stones tail 
one to two feet into masonry. The 
hearting consists of random rubble 
masonry in surkhi lime mortar pro¬ 
portion 2 : 2J to 1. The size of 
the rubble varies from 1/3 to £ 
cubic foot and is obtained from 
local trap stone quarries. The 
percentage of mortar used is 44-45 
of.the total volume of the masonry. 

• The mortar for the upstream face 
for 6 feet to 7 feet width of dam 
was gauged with 20 per cent of 
cement and upstream joints are 
cement pointed for 1 to 1-|. inches. 
The surkhi lime mortar was manu¬ 
factured from burnt bricks pre¬ 
pared from local clay with slaked 
lime manufactured from field 
hmkar or quarried kankar in a 
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(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the works. 

proportion of 1 : 2 and 2-} by vo¬ 
lume. The grinding was uone in 
powei driven moitar mills. The 
mateiials are conveyed by mortar 
lorries and trollies on: ails. Ma¬ 
sonry construction work including 
conveyance of material is done by 
manual labour. 

(i) Height of the top of the dam as 
originally designed was upto 
F.R.L. * R.L. 195248 
Top of dam ILL. 1937-42 
but actuall v it is raised to 
F.R.L. ' R.L.1939-42 
Top of dam R.L.1943-42 

(it) In the design it was presumed 
that there would be black trap 
lock throughout in founds. 
Actually it did not happen. 
There were found vehicular 
trap with cavities filled with 
zeolities on both flanks to 
a depth of 20 feet to 55 feet. To 
meet with this fault the strata 
was grouted with cement slurry 
under pressure and the dam is 
founded on this strata. 

(Hi) (a) Originally it was pro¬ 
posed to use sand lime mortar in 
masonry, and was used for the 
first two seasons. Later on 
it was found that sand 
contained a large proportion 
of laterite particles and was 
found to be week in strength. 
Therefore, further construction 
was done in surkhi lime mortar. 
The work done in sand lime 
for the first two years mortar 
was strengthened by injecting 
cement slurry under pressure. 

(b) Originally the dam was inten¬ 
ded entirely as an irrigation 
dam, but later on in the year 
1940’ it was proposed to serve* 
3 purposes viz. irrigation, ge¬ 
nerating water power and water 
supply to the town of Kohlapur. 
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(3) Noteworthy occurrence and acci¬ 
dents 

(4) Operation of the dam :— 

(а) Regulations 

(б) Silting of the reservoir :— 

(i) Total silt deposited 

(ii) Rate of silting 

(in) Density of silt deposited 

(iv) Rate of advancement of 
delta 

(c) Actual yield a3 against esti¬ 
mated 

(d) Various measurements and ob¬ 
servations :— 

(i) Evaporation losses 
(ii) Sweating below the dam 

(wi) Temperature measurements 
{fa) Seepage and regeneration 

, , 380 

(iv) Originally the dam was pro* 
posed to be only a solid struc¬ 
ture, and no special drainage 
arrangements were contemp¬ 
lated but now a drainage gal¬ 
lery with cross drains in the 
body of the dam are construc¬ 
ted. 

(v) The upstream face work ma¬ 
sonry to a depth of 7 feet in 
the body of the dam, has been 
built in lime surkhi mortar gaug¬ 
ed with 20 per cent of cement by 
volume to ensure more water 
tightness and this provision was 
not made in the original design. 

(vi) Originally no undersluices 
were contemplated in the body 
of the dam. Provision was made 
in the revised proposal for S 
undersluices with 63 feet head, 
between chainages 2,190 to 
2,300. These undersluices will1 
pass the normal floods. 

(a) Is done by crab winch fixed at 
the top of the dam—operated 
with electrically. 

(ii) As the head of water is low' 
the sweating is very little 



RADHAyAGARI DAM 

(3) Fish culture 

(/) Anti-malaria measures 

IV. 37. (xi) 

(5) Recreation facilities There is a club run by the staff and 
labour and provides outdoor 
games, such as foot-ball, volley-ball, 
badminton and tennis courts etc,, 
in addition to a reading room, 
and a library. 

(6) Lessons to be learnt from the cons- While resuming the work of its fur- 
truction and utilisation of the^d am ther raising after 25 years inter¬ 

val, several controversies were 
promulgated. Some of them are 
mentioned below :— 

(?) Whether the quantity of 
masonry was sufficiently strong 
enough to admit further raising 
This was found quite satisfac¬ 
tory. 

(it) Whether swri/rMime mortar 
retains its original strength 
after a lapse of time or if it 
gets weaker due to leaching of 
lime. It was found that surkhi 
lime mortar has retained its 
strength all right as disclosed 
by tests conducted with mortar 
obtained from old dismantled 
masonry. 

(in) Which of the two whether 
cement sand mortar, or surkhi 
lime mortar is better suited 
for construction of masonry 
dams. The surkhi lime mor¬ 
tar is to be preferred on ac¬ 
count of its homogeneity, 
flexibility slow setting, no 

, rise in temperature during 
setting and availability of 
material locally. These fac¬ 
tors go against cement sand 
mortar. 

m 
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(it>) At both the flanks a reddish 
variety of amegaoloidal trap 
containing zeolites was met 
with depths extending from 
18 feet to 50 feet. This was 
considered softer and porous 
as compared to the sound 
hard trap rock met with in 
the gOTge portion and it was 
prohibitive to excavate 
through and go to the hard 
trap rock After a good deal 
of discussion and experiment¬ 
ing it was decided to treat 
this portion by cementation 
process and then built mason¬ 
ry directly over it. This 
decision was adopted mainly 
due to the fact that there 
exists a super-incumbent 
strata of trap and hard 
moorum to a depth of SO feet. 

(a) The cavities in the founda¬ 
tion are not interconnected 
and absorb comparatively 
very small quantity of cement 
grout. 

(m) The cavities in the Deccan 
trap rock met within the 
foundations are not inter¬ 
connected, and absorb com¬ 
paratively very small quan¬ 
tity of cement grout. The 
foundations are of Deccan 
trap and being igneous con¬ 
tains lot of cavities. When 
these were grouted under pres¬ 
sure, very smail quantity was 
absorbed which clearly shows, 
these are not interconnected 
hut are local. Cementation 
was not, therefore, very effec¬ 
tive in respect of consolidat¬ 
ing and sealing the leakages 
in the foundation strata. The 
same cause was applicable to 
the old masonry which being 
quite sound and watertight 

did not absorb much gxout. 

m 
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% 

V. 1. Periyar Dam 

(Masonry) 

I. GENERAL 

1) Height above the lowest river 158 feet 
bed 

2) Location Madura District, Mad??* -s tee .Peri¬ 
yar River) 

3) Authority or ownee Madras Government 

4) Purpose—Main and subsidiary Irrigation 

5) Tear of commencement August 1887 

6) Year of completion 

7) Capital cost 

March 1897 

(а) Estimated 

(б) Actual (6) Rs. 33,92,000 

8} Culturable area commanded by 
the project 

9) Area irrigated 

10) Means of access 

About 195,000 acres 

It is accessible from Madura by a’road 
to Thefckadi— 84 miles and from 
Thekkadi to dam site, a distance of 
about ten miles has to be covered 
by motor launch on the lake and 
this launch is available for hire. 

n. GEOPHYSICAL 

1) Area of catchment 232 square miles 

2) Nature of catchment Hilly trith vegetation and forest 

3) Mean annual precipitation 

(a) Rainfall (a) 9W6 inches 

4) Total average annual yield of the 638,729 acre feet 
catchment 

5) Climate Tropical. 
387 
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(6) Temperature conditions and varia¬ 
tions. 

(7) Bate of Flow- 

fa) Maximum 

(6) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
Btored in the reservoir 

(10) Geological features 

(a) of foundations 

(b) of catchment area 

Temperature varies from 65° to 96°. 
The weather is pleasant. 

(а) 300,000 cusecs 

(б) 20 cusecs 

The silting above the dam is almost 
nil; no solids of any magnitude 
are brought down into the reservoir 
by the nver. 

Water collected from rains in the 
hilly catchment of the Western 
Ghats covered with dense forest 

(a) Bocks 

(b) Hilly catchment of the Western 
Ghats covered with dense forests 

(1) Reservoir Data : 

(a) M. W. L. 

(b) F. R. L. 

(c) Area at M. W. L. 

(d) Area at F. R. L. 

(e) Maximum length 

(/) Maximum width 

(g) Length of periphery 

(2) Capacity of the reservoir : 

(а) Gross 

(б) Live 

(c) Flood storage 

(d) Carry-over 

HI. TECHNICAL 

A. STATISTICAL 

(а) R. L. 2864-00 

(б) B. L. 2861-00 

(c) 12-5 square miles 

(A) 11-2 square miles 

(e) 8J miles 

(/) 1J miles 

(g) 79 miles 

(а) 359,560 acre feet 

(б) 225,321 feet 

(8) Maximum height above the lowest 176 feet 
point of foundations 

(4) Height above the lowest river bed 158 feet 
at dam 

(5) Height of the top of the dam above 6 feet 
the crest of the spillway or weir 

(6) _Maximum width at level of founda- 144-5 feet 
tions 
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(7) "Width at top 

(8) Batter of face-slopes 

(6) Downstream 

(^Length, at top of the dam :— 

(а) Non-overflow— 

(i) Main 

(it) Subsidiary 

(б) Spillway 

(10) Cubic volume of the body of the 
dam 

12 feet 

(o) 
(6) 

cross section. 

1,241 feet 

(t) 881 feet 

(tt) 200 feet 

(6) 360 feet 

4,993,947 cubic feet 

(11) Material of which the 
constructed 

B. OTHERS 

dam is The front and rear face wallsof 
dam are built of rubble mason^. 
mid hearting is done with conctej? 
in mihi mortar. ^ 
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(12) Specific gravity : 

(а) Masonry (a) 2*25 approximate 

(б) Concrete (b) 2*4 

(13) Nature of protection and water- Cement pointing was applied on tlie 
proofing of the upstream and down- front face and further drilling and 
stream faces grouting was done from the top. 

(14) Provision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness The front face was gunnited J inch 
of the foundations of the dam in thickness with admixture of 

cement, sand and hydraulic lime. 

(16) Contraction joints 

(17) Principal stresses in the masonry 
with a note of methods of calculations 
employed 

(18) Maximum pressure on foundations 18,000 lb. per square foot 

(19) Uplift pressure, calculated or 
measured 

(20) Measures adopted for preventing 
ox counteracting uplift pressures 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

1) Land submerged : 

(a) Crown waste 

(b) Proprietory 11 * 20 square miles in Union of Travaa- 
core and Cochin 

2) Dislocation: 

(a) Villages 

(b) Families 

. (c) Population 

(d) Roads 

(i) Highways 

(it) District Roads 

(Hi) Village Roads 
(e) Railway Lines 

(/) Temples, Mosques, etc. 
(g) Graves, etc. 

(A) Trees, gardens, pastures, 

houses, wells, etc. 
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(3) Compensation paid under each, 
category of item (2). 

(4) Method of compensating fox land Royalty of Rs. 46,000 per vinum is 
of dispossessed landholders. paid to the Government of the 

Union of Travancore and Cochin. 

V. AUXILIARY WORKS 

(1) Snrplusing works Escape of 10 vents 36 feet by 16 feet 
each 

(2) Outlet works \ One head sluice of one vent 12 feet by 
(3) Scouring works f 9 feet 

(4) Inspection facilities 

(5) Fish-pass 

6) Means for dissipating energy below Over rock and hence no other special 
the spillway means 

VUL SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of The originally proposed escape on the 
the dam and in the method of carry- left flank was abandoned and the 
mg out the work depression was filled by masonry 

with its top 2 feet higher than the 
main dam, and the surplus escape 
was formed on the right flank of the 
dam, about 400 feet in length. It 
did not permit of storage sufficient 
to meet the demand. Hie F. R. L. 
of lake was, therefore, raised from 
R. L. 2853*00 to R. L. 2861*00. 
Consequently the surplus works had 
to be improved. The crest of the 

. escape was lowered by 8 feet from 
R. L. 2853*00 to R. L. 2845*00 and 
it was converted into a Regulator of 
10 vents of 36 feet by 16 feet, fitted 
with Stoney’s Patent Shutters 
operated by hands. 

(3) Noteworthy occurrences and acci- The site of the dam was highly mala- 
dents. rial and fever, rheumatism, dysen- 

try and pulmonary complaints were 
common. 
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Theie were heavy rains in 1922 and 
1924 which resulted in erosion and 
deep scour on the left flank in rear 
of the regulator. This necessitated 
the construction of a long and 
expensive wing wall on that flank 
and a series of training walls in the 
bed of the surplus course. These 
works were completed in 1933. 

(4) Operation of the dam : 

{a) Regulation (a) By hand operated shutters 

(b) Silting of the reservoir 
(i) Total silt deposited 
(ii) Rate of siting 
(in) Density of the silt deposited 
(iv) Rate of advancement of delta 

(c) Actual yield as against 
estimated 

(i) Various measurements and 
observations 

(i) Evaporation losses 
(ii) Sweating below the dam 

. (Hi) Temperature measurements 
(tv) Seepage and regeneration 

(e) Fish culture 
(f) Anti-malaria measures 

(#) Recreation facilities 

(fl) Lessons to be learnt from the cons¬ 
truction and utilisation of the dam 

(n) Soon after the construction of the 
dam sweating and leaks were 
noticed, which have been gradually 
tried to be stopped with various 
methods such as grouting on the 
top of the dam throughout and 
gunmted on the suspected places 
which could not be completely 
arrested by grouting. 

(iv) 0*071 cusec recorded by ‘ V * notch 

(f) Pyrotheram sprayed 

There are facilities for sight seeing 
and game shooting. Permission of 
Government of the Union of Tra- 
vancore and Cochin is necessary. 

It is best to provide suitable founda¬ 
tions below G. L. to admit raising at 
a subsequent date if the yield from 
catchment results in surplusing. 
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IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical The proposal had been under consi¬ 
deration for a long time but it was 
merely an idea. Nothing substaa* 
tial was done till 1808, when Sir 
James Coldwellwho visited the site 
made some investigations and came 
to the conclusion that the proposal 
was unworthy of its taking 
practical shape. 

In 1850, the scheme took a little 
practical shape and a small dam and 
a diverting channel were actually 
begun for diverting a small tribu¬ 
tary from the Periyar river. After 
some time the construction was 
stopped on account of fever among 
coolies and by the excessive wages 
demanded by them. 

It was not tall 1862 that the project 
was again revived by Major Ryves, 
R. E. and Major Payne who started 
investigations practically, of course 
experienced great difficulties. In 
1867 Major Ryves submitted the 
proposal with full details and an es¬ 
timate amounting to Rs. 17,94,000. 

The proposal after being examined, 
could not be approved as it was 
considered that complete and suffi¬ 
cient information was lacking. 

The matter was then committed to the 
charge of Lieutenant Pennyquick, 
R.E., but shortly after he left for 
England and the scheme was hand¬ 
ed over to Mr. R. Smith who after 
necessary investigation, submitted 
the proposal (earthen dam) com¬ 
plete in all details in April 1782. 
His proposals were generally ap¬ 
proved. 

General Walker, the then Chief En¬ 
gineer, was opposed to start the 
construction of work of such a 
magnitude without sufficient ex¬ 
perience and knowledge of the silt-' 
mg. He asked Mr. Smith and 

xmobi m 
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Captain Pennyqnick for farther 
reports on the project with an 
alternative of masonry dam. Mr. 
R. Smith reported that he had 
already estimated the cost of a 
masonry construction but this was 
costlier than earthen dam. 

Captain Pennyquick proposed a 
masonry dam with section based on 
Molesworth’s formula and having 
front and rear faces of sohd masonry 
with longitudinal and cross walls of 
the same material and the cells to 
be filled with concrete. His pro¬ 
posal was also objected to as in¬ 
volving risk of unequal settlement. 
The proposal was not yet finally 
approved and in 1876-77 famine 
broke out, resulting in temporary 
suspension of work. In 1882 again 
Major Pennyquick who was relieved 
of all other duties was entirely de¬ 
puted on the revision of the plan* 
and estimates for the entire project 
(masonry). He submitted the 
report and the revised proposals m 
the same year with detailed erti« 
mates and these were sanctioned* 

Superintending Engineers 

1. Lt, Col. D. McNeil Campbell 

2. Mr. H. S. Taylor 

3. Mr. W. B. Dewincton 

4. Mr. S. D. Pears 

Executive Engineers 

5. Mr. A. T. Mackenzie 

6. Mr. P. R. Allen 

7. Mr. H. T. Keeling 

Assistant Engineers 

8. Mr. L. L. Wickham 

9. Mr. W. Hutton 

10. Mr. J. M. Lacey 

11. Mr. R.A. Bragg 

Mackenzie, A. T. “ History of Periyar 
Project 



V. 2. Kodayar Dam 

(Masonry; 

I. GENERAL 

(1) Height above the lowest river 
bed 

(2) Location 

(3) Authority or owner 

(4) Purpose-Main and subsidiary 

(5) Year of commencement 

(6) Year of completion 

(7) Capital cost 
(а) Estimated 
(б) Actual 

(8) Culturable area commanded by the 
project 

(9) Area irrigated 

(11) Means of access 

(1) Area of catchment 

(2) Nature of catchment 

(3) Mean annual precipitation 

(a) Rainfall 

(4) Total average annual yield 
the catchment 

99 feet (including 3 feet depth of 
parapet) 

Union of Travancore and Cochin 
State, Kodayar river 

Union of Travancore and Cochin 
Government 

Irrigation 

1895 

1906 

(a) Rs. 24,99,971 
(b) Rs. 26,07,419 

55,674 acres of ayaout lands 

By rail up to Trivandrum 24$ 
miles up to Thoduvetty via com 
creted road and 13$ miles there* 
after up to Peebipara metalled road. 

H. GEOPHYSICAL 

80 square miles 

Hilly—Covered with forest and pas* 
ture or reserve forests 

(a) 87*93 inches at Pechipara. It 
may be twice as much in t 
mountains high above. 

of 371,671 acre feet 



V. 2. (ii) 

(5) Climate 

DATA or HIGH DAMS Of INDIA 

(6) Temperature conditions and varia¬ 
tions 

(7) Eate of flow 

(a) Maximum 

(b) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features 

(a) of foundations 

,(&) of catchment area 

. Chilly in wet weather and very hot 
in dry weather; effected by North 
East and South West Monsoons. 

70° F to 100° E 

(a) 5,728 cusecs 

(b) 29cusecs 

Suitable for irrigation 

Very hard rock 

There are high ridges of gravel 
and rocky soil covered with thick 
forest in the catchment area. 

m. TECHNICAL 

(1) Reservoir Data 

(a) M.W.L. 

(b) F.R.L. 

(c) Area at M.W.L. 

(d) Area at F.R.L. 

(e) Maximum length 

(/) Maximum width 

(g) Length of periphery 

(2) Capacity of the reservoir 

(a) Gross, 

!, (6) Live 

(c) Hood storage 

id) Carry-over 

A. STATISTICAL 

R. L. 302*00 

R.L. 296*00 

5*85 square miles 

5*47 square miles 

5 *75 miles 

3 miles 

25 miles 

97,567 acre feet 

80,349 acre feet 

(3) Maximum height above the lowest 
point of foundations 

(4) Height above the lowest river bed 
at dam 

(5) Height of the top of the dam above 
the crest of the spillway of weir 

(6) Maximum width at level of founda- 
tions 

152 feet (including 3 feet depth of 
parapet) 

99 feet (including 3 feet depth of 
parapet) 

10 feet to the top of parapet 

105 feet 

(7) Width at top 
a 

14*56 feet 
*96 
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(8) Slopes 

(a) Upstream ") 
}-As per cross section 

(b) Downstream j 

(9) Length at top of the dam 

(a) Non-overflow 

(i) Main 

(it) Subsidiary 
397 
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(6) Spillway (6) 2 spillways total length 736 feet 

(10) Cubic volume of the body of the Concrete 3,596,747 Cubic feet 
rlflm Bubble masonry 726,869 Cubic feet 

Cut stone work 24,069 Cubic feet 

Total 4,347,685 Cubic feet 

B. OTHERS 

(ll) Material of which the dam is con¬ 
structed 

j(12) Specific gravity 

(a) Masonry 

(b) Concrete 

(13) Nature of protection and water¬ 
proofing of the Upstream and 
downstream faces 

Blasted rubble stone masonry in lime 
surhki mortar on sides and top. 
The blasted metal concrete in lime 
surhhi mortar with plum stones is 
embedded inbetween the sides. 
Bunds are made of hard gravelly 
earth. 

(а) 2-4 

(б) 2-4 

Upstream face grouted and cement 
pointed. Downstream face point¬ 
ed with surlcM mortar. (It is 
proposed to gunite the upstream 
and pressure grout the main body 
face of the dam to stop small leaks 
which are showing out). 

(16) Means of securing water tightness 
of the foundations of the dam 

(16) Contraction joints - . 

(17) Principal stresses in the masonry 

W’th a note of methods of calcula¬ 

tions employed 

3SS 

On the completion of the dam, up¬ 
stream face of the dam was deeply 
raked out and after that it was 
grouted and cement pointed. 
Special procautions were taken in 
the case of suspected places or 
where oozing was noticed. In 
addition to this boring and grout¬ 
ing was done from the top of the 
dam and on tho upstream side of 
the dam. 

It is designed tosatisfy the following 
conditions. 

(1) The resultant line of pressure 
when empty or full' should fall 
within the middle third. 
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(2) that the maximum pressure at 
foundations be kept ■within the 
safe crushing strength of 8 tons 
per square foot for the materia! 
of the dam. 

(8) that the dam should be safe 
against sliding The ratio of ho¬ 
rizontal thrust to vertical pres¬ 
sure is kept within 0-75. 

(18) Ma xirnumpressure on foundations 7 • 54 tons per square foot 

(19) Uplift pressure, calculated or 
measured 

(20) Measure adopted for preventing 
or counteracting uplift pressures 

V. AUXILIARY WORKS 

(1) Surplussing works Two separate spillways, total length 
736 feet 

(2) Outlet works ' Left bank canal sluice gate with We 
vents each 7 feet by 9£ feet 

(3) Scouring works One scouring sluice of two vents each 
4 feet by 1ft feet, and blocked up 
since 1917 

(4) Inspection facilities 

(5) Fish-pass 
(6) Means for dissipating energy below Natural rocky surface and in other* 

the spillway ashlar aprons 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the d»m 
(a) Regulation (a) By screw gearing shutters 

(&) Silting of the reservoir 

(i) Total silt deposited 

(n) Rate of silting 

(in) Density of the alt deposit¬ 
ed 

(w) Rate of advancement of 
delta 
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(c) Actual yield as against esti¬ 
mated 

(d) Various measurements and ob¬ 
servations 

(i) Evaporation losses 
(») Sweating below the dam 
(Hi) Temperature measurements 
(iv) Seepage and regeneration 

(e) Fish culture 
(/) Anti-malaria measures 

(5) Recreation facilities 
(6) Lessons to be learnt from the con¬ 

struction and utilisation of the dam 

IX. bibliography and historical 

Chief Engineers: 
Mr. G. T. Walsh M.I.C .& 
Mr. A. H. Jacob M.I.C.E. 
Mr. W. Jopp M.I.O.E. 
Mr. O.A. Smith M.I.C.E. 
Mr. A. H. Bastow A.M.I.C.E* 

Executive Engineers: 
Mr. F. J. Jacob G.E. 
Mr. N. A. Minchin A.M.I.C.E. 
Mr. 0. S. Barrow 

(3) Bibliography 

(1) Historical 

(2) Personnel 
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V. 3. Unkal Dam 

(Earthen) 

I. GENERAL 

(1) Height above the lowest river bed 
(2) Location 

(3) Authority or owner 

(4) Purpose—Main and subsidiary 

(5) Tear of commencement 
(6) Tear of completion 
(7) Capital cost 

(а) Estimated 
(б) Actual 

(11) Means of access 

64 feet 
Dharwar District, Bombay State 

Kalhalla stream 
Bombay Government now in charge 

of Hubli Municipal Borough 
Water supply to Hubli City and 

formerly to M and S. M. Ely. 
1891 
1894 (Waste weir raised by 5 feet 

from 1911—1914) 
(а) Rs. 1,92,074 
(б) Rs. 1,93,084 
It is accessible from Hubli railway 

Station (M & S. M. Railway, Banga¬ 
lore section) by an asphalt road 

n. GEOPHYSICAL 

(1) Area of catchment 
(2) Nature of catchment 
(3) Mean annual precipitation 

(a) Rainfall 

(4) Total average annual yield of the 
catchment 

(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

(7) Rate of Mow 
(a) Maximum 
(3) Minimum 

(8) Detritus charge of the stream 

18 square miles 
Partly plain and partly hilly 

(a) 26-67 inches 

1971 acre feet 

Hot (mild) 

Maximum temperature 103° F. 
Minimum temperature 58° F. 

401 
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9) Character (chemical of the water Potable 
stored in the reservoir 

(10) Geological features 
(а) of foundations (a) The rock of metamorphic 

schist type 

(б) of catchment area 

m. TECHNICAL 

A. STATISTICAL 

H) Reservoir Data 
(а) M.W.L. 
(б) F.R.L. 

(c) Area at M.W.L. 
(i) Area at F.R.L. 
(e) Maximum length 
(/) Maximum width 
(g) Length of Periphery 

(2) Capacity of the reservoir 

(а) Gross 
(б) lave 
(c) Flood storage 
(d) Carry-over 

(а) R.L. 2075-50 
(б) R.L. 2073-00 

(b) 3,512 acre feet 

Cross Section of Unkal Dm 

(3) Maximum height above the lowest 61 feet 
point of foundations 

' (4) Height above the lowest river 54 feet 
bed at dam 

(5) Height of the top of the dam above 8 - 5 feet 
the crest of the spillway or weir 

m 
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(6) Maximum width at level of founda¬ 
tion 

(7) Width at top 

(8) " Slopes 

(а) Upstream 
(б) Downstream 

(9) Length at top of the dam 
(а) Non-overflow 

(i) Main 
(ii) Spillway 

(б) Spillway 
(10) Cubic volume of the body of the 

dam 

273 feet 

8 feet 

(a) 3:1 
(b) 2 : 1 

2,726 feet 

(») 2,442 feet 

(6) 284 feet. 

B. OTHERS 

(11) Material of which the dam is con¬ 
structed 

(12) Specific gravity 
(d) Earthfill 

(13) Nature of protection and water¬ 
proofing of the upstream and 
downstream faces. 

(14) Provision for dealing with see¬ 
page and drainage water 

(15) Means of securing water tightness 
of the foundations of the dam 

(16) Hydraulic gradient for which the 
embankment is designed 

(17) Particular of the berm (if any), 
width and position 

(18) Position and form of the core wall 
(or other means of securing water 
tightness) 

(19) Batter (if any) of the core wall 

(20) Maximum depth below ground 
surface of core-wall or other means 
of securing water tightness 

(21) Method of keying core-wall or 
other wall in the underlying ground 

(22) Nature of material forming the 
core or other wall 

Black soil and moomm 

t 

Upstream face pitched upto 3 feet 
above M. W. L. 

By means of hearting of selected 
material and concrete trench wall 

As per cross section. 

Top width 1*5 feet; bottom width 
5 feet and height 5 feet 

12*5 feet 

By means of concrete trenching 

Concrete and selected material 

m 
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IV. PRE PARATION FOR SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land Submerged! 
(a) Crown waste 
(b) Proprietory 

(2) Dislocation: 
(a) Villages 
(b) Families 
(c) Population 
(d) Roads: 

(£) Highways 
(ii) District Roads 
(Hi) Village Roads 

(e) Railway Lines 
(/) Temples, Mosques, ete. 
(g) Graves, etc. 
(b) trees, gardens, pastures, 

houses, wells, etc. 
(i) Bridges 

(3) Compensation paid under each 
category of items (2) 

(4) Method of compensating for land of 
dispossessed landholder 

V. AUXILIARY WORKS 

(1) Surplusing works The clear overfall waste weir is 240 
feet in length 

(2) Outlet works Masonry tower with 3 sluice valves 
at different levels 

(3) Scouring works The tower is fitted with two scouring 
sluices, each 18 inches diameter 
with sill level at 2 feet below the 
lowest outlet 

(4) Inspection facilities 

(5) Fish-pass 

(®) Means for dissipating energy below 
the spillway 

404 
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vm. SUPPLEMENTARY INFORMATION 

(1) Constructional features It was constructed on the method 
usually adopted in Bombay Deccan, 
that is without a puddle wall, 
but having a hearting and an outer 
casing of good selected mate¬ 
rial. For hearting—two parts of 
black clayey soil to one part of 
moorum or gravelly red soil. For 
outer casing, on tank side, it is 
provided with equal proportion 
of black clayey soil and moorum 
or gravelly soil, and for downstream 
covering 3 parts of moorum of 
any coarse soil available to one 
part of black clayey soil. 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work 

{3) Noteworthy occurrences and acci¬ 
dents 

(i) Operation of the dam 
(а) Regulation 
(б) Silting of the reservoir 

(t) Total silt deposited 
(ii) Rate of silting 
(itt) Density of the silt deposit¬ 

ed. 
(to) Rate of advancement of 

delta 
(e) Actual yield as against estima¬ 

ted 
(d) Various measurements and ob¬ 

servations 
(t) Evaporation loss 
(it) Sweating below the dam 

(tit) Temperature measurements 
(to) Seepage and regeneration 

(e) Fish culture 
(/) Anti-malaria measures 

5) Recreation facilities 

(6) Lessons to be learnt from the con¬ 
struction and utilisation of the dam - 

40# 
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(1) Historical 
(2) Personnel 

(3) Bibliography 

DATA or HIGH DAKS IH HTOIA 

IX. BIBLIOGRAPHY AND HISTORICAL 

Executive Engineers 

(1) Mr. E. E. Dawson, A.M.I.E.E. 
(2) Mr. C. A. Goodfellow, V.C.R.E. 
(3) Mr. E. B. Maclaran, M.I.C.E. 

f Maclaran, F. B. “ Hubli waterworks;, 
“ P. W. D., Bombay. ” 
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V. 4. Mopad Dam 

Earthen 

I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose—Main and subsidiary 

(5) Year of commencement 

(6) Year of completion 

(7) Capital cost 
(а) Estimated 
(б) Actual 

(8) Culturable area commanded’by the 
project 

(9) Area irrigated 

(11) Means of access 

72 feet 

Nellore District, Madras State (Man- 
neru river—Manneru River Basin) 

The Government of Madras 

Irrigation 

December 1905 

April 1921 

(a) Rs. 20,22,000/- 
(b) Rs. 18,38,000/- 

12,500 acres 

6,000 acres 

It is 42 miles distant by road from. 
Sigarayakonda railway station on 
the Bezwada section of the M. and 
S. M. Railway. 

n. GEOPHYSICAL 

(1) Area of catchment 

(2) Nature of catchment 

(3) Mean annual precipitation 

(a) Rainfall 

(4) Total average annual yield of the 
Catchment 

(5) Climate 

(6) Temperature conditions and varia 
‘ turns 

250 square miles _ . 

Almost hilly and barren 

26*65 inches 

49,133 acre feet 

Tropical 

Maximum temperature 112°F 
Minimum temperature 77° F 
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(7) Hate of Flow 

(a) Maximum 

(b) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the water 
^stored in the reservoir 

(10) Geological features • 
(a) of foundations 

(b) of catchment area 

[a) 19,549 cusecs on 27-10-30 

The river water and water of its tri¬ 
butaries above the site of the dam 
impounded in the reservoir is not 
safine. It is of average hardness. 

(a) The foundation is partly on hard 
rock and partly on disintegrated 
and fissured rock under the flanks 

* 

(b) Partly hills and partly dry lands. 

QI. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data 

(а) M.W.L. 

(б) F.R.L. 

(c) Area at M.W.L. 

(d) Area at F.R.L. 

(e) Maximum length 

(/) Maximum width 

(g) Length of periphery 

(2) Capacity of the reservoir 

(а) Gross 

(б) Live 

(c) Flood storage 

(d) Carry-over 

408 

(a) R.L. 334*58 

(b) R.L. 328*58 

(c) 6.54 square miles 

(d) 5*14 square miles 

(e) 4 miles 

(/) 3 miles 

(g) 19.5 miles 

(a) 70,204 acre feet 

(b) 48,003 acre feet 
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3) Maximum height above the lowest 92 feet 
point of foundations 

(4) Height above the lowest river bed 72 feet 
at dam 

(5) Height of the top of the dam above 15-58 feet 
the crest of the spillway or weir 

t6) Maximum wilth at level of founda- 639 feet 
tiona 

7) Widthjat top 

(8) Slopes 

(a) Upstream 

(b) Downstream 

(9) Length at top of the dam 

(a) Non-overflow 
(i) Main 

(b) Spillway 

10 feet 

(«> 

<*) 
As per Gross Section 

5,458 feet 

(») 3,958 feet 

(5) 1,500 feet 

(10) Cubic volume of the body of the 
dam 

B. OTHEBS 

(11) Material of which the dam is cons- Shale casing and marly c'ay heart- 
tructed ing 

(12) Specific gravity 

13) Nature of protection and water- Upstream face revetted 1 • 5 feet thick, 
proofing ni the upstream and_ 
downstream face i 

(14) Provision for dealing with seepage Longitudinal rough stone drains 3 feet 
and drainage water by 2 feet and under the casing* cross 

drains have been provided 300 feet 
apart and at the end necessary, lead 
off drains have been added. 

(15) Means of securing water tight- By means of concrete trenching 
ness of the foundation of the dam, 

21) Hydraulic gradient for which 1 in 4. 
the embankment is designed 

22) Particular of the berm (if any) 40 feet wide berm at rear toe between 
(width and position) chainage 650 and 1,150. 

jisoOBi so® 
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23) Position and form of the core wall 
(or other means of securing water 
tightness) 

(24) Batter (ifany)ofthe core wall 

(25) Maximum depth below ground 
surface of core-wall or other means 
o '‘securing water tightness. 

(20) Method of keying core-wall or 
other wallin the underlying ground 

(27) Nature of material forming the 
core or other wall 

As per cross-section hearting of grey 
' marly clay with 10 feet width at top 

and concrete core wall m rock por¬ 
tion and puddle trench core wall 
for a length of 5,290 feet excluding 
the deepest portion which have 
been provided with concrete core 
wall. 

1 in 4 

35 feet 

By means of concrete trenching 

Puddle core wall and trench in the 
deepest portion filled in with con¬ 
crete in lurhhi mortar. 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE 
BAM 

(1) Land submerged : 

(a) Crown waste 
(b) Proprietory 

(2) Dislocation: 

(a) Villages 
(b) Families 
(c) Population 
(A) Roads: 

(i) Highways 
(ii) District Roads 
(Hi) Village Roads 

‘ (e) Railway Lines 
• (/) Temples, mosque, eto. 
(g) Graves, etc. 
(h) Trees, gardens, pastures,hou¬ 

ses, wells, etc. 
(i) Bridges 

(3) Compensation paid under each cate- ‘ ' 
gory of item (2) 

(4) Method of compensating for land of 
dispossessed landholders 

410 
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V. AUXILIARY WOP.ES 

Mi"', vrfir 1, j 11 ‘o;.g 

Outlet work* 1 Jl 
13) tN.iunng works 

j 

A xl'ax fiiui.- o: «<v v"iit o ,iv 
_ , •» . , . * 
o K-e: vitf. -ouster-'.uaneii.s mur- 
ter of the stoney type. 

(4) Inspection facilities Tin.1 re is only one ?ie.»d alu.c< through 
which, water for irrigation h uratoru 
off. It is of simple design. The gear¬ 
ing arrangement is on a platform 
which is easy of access and control. 
The sluice shutter can be inspected 
only when there is no wa'er against 
it m front. 

^5j Fith-pass 

<€) Means for dissipating energy below 
the rpillway 

vm. SUPPLEMENTABY INFORMATION 

(1) Constructional features 

(2) Changes introduced iofthe plans 
of the dam and in the method^of 
carrying out the work 

The dam consists of a hearting and a 
casing section revetted in front 
throughout. There is also a stone 
toe on the rear of the dam at the 
site of the river crossing between 
fihuinage 650 and damage 1,150. 
The hearting section mainly consis¬ 
ted of grey coloured marly elay. 

The sections of the dam originally pro¬ 
posed were revised as per Mr. Hill’s 
recommendations adopting a hy¬ 
draulic gradient 1 in 4, in the river 
portion. A masonry core wall was 
provided with its top level at Maxi¬ 
mum water level. The top width 
was made 4 feet and battered down 
to a 10 feet base widths 

(3) Noteworthy occurrences and ^acci¬ 
dents. 
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(4) Operation of the dam 
(a) Regulation 

(b) Silting of the reservoir 

(i) Total silt deposited 
(ii) Rate of silting 
(Hi) Density of the silt deposited 
(10) Rate of advancement of 

delta 

(c) Actual yield as against estimated 

•(d) Various measurements u and 
observations. 

{i) Evaporation losses 

(11) Sweating below the dam 

(Hi) Temperature measurements 

(iv) Seepage and regeneration 

(e) Rich culture Fish culture is being experimented 

(/) Anti-malaria measure* 

^5) Recreation facilities 

(8) Lessons to be learnt from the cons- The shrinkage allowance in embank- 
truction and utilisation of the dam"' ment of the dam is taken 2 per cent- 

Extra for the loss in transmission 
from the pit to the dam site in 
addition to Parker’s figure of 12§ 
per cent, for settlement and then 
total works out to 14$ per cent. 
During construction of the pro¬ 
ject, several observations were 
carried out, and actually it was 
found that 100 cubic feet of natural 
pit earth, three to four years after 
being deposited and rolled and with 
superimposed weight to induce 
settlement will not give more than 
90 cubic feet of settled embank¬ 
ment. If to this the waste in 
transmission and little allowance for 
further settlement is also added, the 
above figure 14$ per cent over the 
actual section of the bank will not 
be far from the truth. 

(a) Manual operation, Tho sliding 
shutter provided in the head sluice is 
capable of operation through gear¬ 
ed wheels arranged in a platforms 
easy of access and control. 
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!» Historical 

IX. BIBLIOGRAPHY AND HISTORICAL 

In 1805 the Collector of Nellore repre¬ 
sented to the Government the ina¬ 
bility of tho northern portion of 
the district to withstand the effects 
of even a partial failure of crops in 
an adverse -eason and urged the 
in cecity for e^rryjng out protec¬ 
tive work^ The Government de¬ 
puted the special '-raff to investi¬ 
gate the suitable and report. 
Accordingly the sfaff inspected the 
Mauneru Val!ey, selected the 
site near Mopacl: also submitted 
the proposals with plan and esti¬ 
mate etc. making a provision for 
thejnasonry dam across the river 
portion. In 1902—a special party, 
an outcome of the recommendation 
of Irrigation Commission, was or¬ 
ganised to continue the inves¬ 
tigation already begun which came 
to: the conclusion that the nature 

4 

of rock found m the bed of the 
river was unsuitable for the cons¬ 
truction of a masonry dam and 
proposed only an earthen dam. in 
place of the masonry dam originally 
proposed. The estimate for the 
project was pn*pamd accordingly 
and sanctioned and the work was 
commenced in 1905 under a special 
Division. The executive engineer 
incharge of the Division raised some 
doubts about the suitability of the 
available earth for the construction 
of the dam. The Government 
after necessary investigations re¬ 
quested the Bombay Government 

, to advise them. So a sp-eial offi¬ 
cer was deputed by t'.:e Bombay 
Government whe injected and sug¬ 
gested a large addition to ill > sec¬ 
tion of the dam originally pi oposed. 
The revised estimate was soon sanc¬ 
tioned by the Secretary of State 
and the work was again started 
and completed in 1921. 
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Hi) Historical 

IX. BIBLIOGRAPHY AND HISTORICAL 

In 1895 the Collector of Nellore repre¬ 
sented to the Government the ina¬ 
bility of the northern portion of 
the district to withstand the effects 
of even a partial failure of crops in 
an adverse season and urged the 
necessity for carrying out protec¬ 
tive works The Government de¬ 
puted the special staff to investi¬ 
gate the suitable site and report. 
According!}' the staff inspected the 
Manneru Valley, selected the 
site near Mopad; also submitted 
the proposals with plan and esti¬ 
mate etc. making a provision for 
thejmasonry dam across the river 
portion. In 1902 —a special party, 
an outcome of the recommendation 
of Irrigation Commission, was or¬ 
ganised to continue the inves¬ 
tigation already begun which came 
do [the conclusion that the nature 
of rock found in the bed of the 
river was unsuitable for the cons¬ 
truction of a masonry dam and 
proposed only an earthen dam in 
place of the masonry dam originally 
proposed. The estimate for the 
project was prepaid accordingly 
and sanctioned and the work was 
commenced in 1905 under a special 
Division. The executive engineer 
inoharge of the Division raised some 
doubts about the suitability of the 
available earth for the construction 
of the dam. The Government 
after necessary investigations re¬ 
quested the Bombay Government 

. to advise them. So a special offi¬ 
cer was deputed by the Bombay 
Government who inspected and sug¬ 
gested a largo addition to the sec¬ 
tion of the dam originally pi oposed. 
The revised estimate was soon sanc¬ 
tioned by the Secretary of State 
and the work was again started 
and completed in 1921. 
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V-5. Tansa Dam 

Masonry 

I. GENERAL 

(1) Height above the lowest river 125 feet 
bed. 

(2) Location Thana District, Shahpore taluka, 
Bombay State (Tansa River) 

3) Authority or owner Bombay Municipal Corporation 

(4) Purpose- -Main and subsidiary Water supply to the city of Bombay 

(6) Year of commencement ") 1st stage started in 1886—completed 
I m 1892 upto R. L. 324-75 
( 2nd stage started in 1912, completed 
i in 1915 upto R. L. 334-33 
I 3rd stage started in 1921, completed 

(6) Year of completion J in 1922 upto top 

(7) Capital cost 

(a) Estimated 

(h) Actual (b) Rs, 1,57,30,000 

(11) Mean-i of across It is accessible from Atgaon railway 
station (Great Indian Peninsular 
Railway) by road, distance 8 miles 
from the dam. 

H. GEOPHYSICAL 

(1) Area of catchment 52 • 57 square miles 

(2) Nature of catchment Hilly country 

(3) Mean annual precipitation 
(ir) Rainfall (») 97*14 inches 

(4) Total average annua.' ^ieJd of the 215,012 acre feet 
catchment 

(5) Climate 
* m 
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(6) Temperature conditions 
variations 

(7) Rate of flow 
(а) Maximum 
(б) Minimum 

(8) Detritus charge of the stream 

(9) Character (chemical) of the i 
stored in the reservoir, 4 

Ranging from 54° F-1200 F durimr 
winter, 1939 S 

Ranging from 680F~112° F durine 
summer, 1939 8 

59,700 cusecs November 1948 

Thare is very little silt passing into 
the reservoir, as the entire catch¬ 
ment is wooded and hilly. 

(») Physical characteristics of Tansa 
Water. 

(10) Geological features 

(®) of foundations 

(6) of catchment area 

(1) Reservoir Data 

(а) M.W.L. 
(б) F. R. L. 

(°) Area at M. W. L. 
(d) Area at F. R. L. 

(a) Turbidity (p.p.m.) o*12 

(b) Colour 2.5 

(ii) Chemical characteristics 
(a) pH range 7.4 

(b) Residue on evaporation 
(total solids p.p.m.) 9 

(c) Total hardness as 
OaCog (p.p.m.) 54 

(in) Minerals: 
(a) Silicia 8iOs) 
(b) Iron (Fe) 
(e) Calcium (Ca) 
(d) Magnesium (M^) 
(e) Sodium (Na & KtO) 
(f) Bicarbonate (HC03) 
(9) Sulphate (S04) 
(A) Chloride (OJ) 
(*) Nitrate (NOz) 

1*5 
0*01 
1-62 
0*92 
9*21 
717 

1-42 
Trace 

HI. TECHNICAL 
A. STATISTICAL 

^ ^ 10188868 of crystalline besalt at places 
(JMmreWoH tap wiamwacf 

crystalline besalt at places 

R. L. 342*25 
R* L. 341*75 

7*38 square miles 
418 
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{e) Maximum length. 
(f) Maximum width 
(j) Length of periphery of water 

spread 

f2) Capacity of the reservoir 

(a) Gross 

r(b) Live 

(c) Flood storage 

(d) Carry-over 

7*52 miles 
3-2 miles 
33-68 miles 

149.500 acre feet 

129.500 acre feet 

Cross Section of Tcmsa Dam 

j(S) Maximum height above the West 133*0 feet, 
point of foundations 
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(4) Height above the lowest river bed 125 feet 
at dam 

(5) Height of the top of the dam above 4*45 feet and 1 foot above mtom&r&j; 
the crest of the spillway or weir shutters 

(6) Maximum width at level of founda- 99*8 feet 
tion 

'7) Width at top 

(8) Slopes 

(а) Upstream 

(б) Downstream 

(9) Length at top of the dam 

(a) Non-overflow 

12*25 feet 

} As per cross section 

(») Main 

(w) Subsidiary 

U>) Spillway or waste weir 

(i) 7283 feet 

1,900 feet; an additional waste ’ 

proposed to be provided to iae 

ioutb. of dam. 

(10) Cubic volume of the body of the 13,00*0,000 cubic feet 
dam ‘ | 

B. OTHERS 

(11) Material of which the dam is con¬ 
structed 

(12) Specific gravity 

(a) Masonry 

(13) Nature of protection and water¬ 

proofing of the upstream and 
downstream faces. 

(14) Provision for dealing with see¬ 
page and drainage water 

(15) Means of securing water tightness 
of the foundation of the dam 

16) Contraction joints 

17) Principal stresses in the masonry 

with a note of methods of calcula¬ 
tions employed. 

Coursed rubble masonry in hydraulic 

lima mortar for both faces 

random rubble for hearting 

i«) 2-4 

Originally one inch thick cements 

pointing was done on the upstream- 

face. After some time irmfowKwl 
gurute 2 inches thick was appSed! 

npto a depth of 25 feet to 30 feet on. 
the upstream face for protect*#© 
against leaks. 

Cement grouting injected under pres¬ 
sure of 80 to 100 lb. per square meh 
at suspected places and for ifar 

waste weir portion 

Calculations based on 2’4 specifier 
gravity of masonry and Mr. Bavieva. 
modified formula 



TANS A DAM 

(18)*Maxmmm* pressure on foinwla- 
tions 

(19)|Upl2ft pn^uro, calculated or 
measured 

(20) Measure# adopted for preventing 
or counteracting uplift pressures 

Tr5. (t) 

128*5 lb. per square inch at bed when 
reservoir is empty. 

129*5 lb. per square inch at the toe 
when reservoir is full. 

In order to find out the uplift pres¬ 
sure acting at the base of the clam 
inclined hobs, ]£ inches diameter, 
were taken with percussion drilling 
machines, from the toe of the dams. 
In all, 4-9 inclined holes were taken 
along the entire length of the dam. 
The majority of holes (i.e., 32 in 
number) were dry and did not tap 
water. 11 holes between chainage 
1,800 and 2,200 tapped very slight 
water but there was no indication 
of any pressure. Only 5 holes 
between chainge 6,850 and 6,970 
made water with a head of 18 to 22 
feet, after penetrating 2 to 3 feet 
into the base rock. All these five 
holes were m vicimty of one 
another. This shows that the 
whole dam is not in clanger o far as 
uplift pressure is concerned except 
the two spots which are being 
attended to. 

Cement grouting has been injected 
under pressure where wet-mass in 
foundation joints was observed 
between ckainages 18 to 22, 64 to 
71 and 84 to 88. 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE 

DAM 

(1) Laud submerged: 

(a) Crown waste 4*6 square miles 

(b) Proprietory 

(2) Di^oeation: 

(а) Villages 

(б) Families 

M Population 
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(d) Roads: 

(?) Highways 

(%i) District Roads 

(Hi) Village Roads 

(e) Railway Lines 

(/) Temples, Mosques, etc. 

(g) Graves, etc. 

(h) Trees, gardens, pastures, Hous¬ 
es, wells, etc. 

(i) Bridges 

<(3) Compensation paid under each 
category of item (2) 

{4) Method of compensating for land 
of dispossessed landholders 

V "AUXILIARY WORKS 

Waste weir 2,000 feet in length is 
constructed on the southern end of 
the main body of the dam with top 
level 1-45 feet lower than the top 
ef the dam which is designed to 
pass a flood of 24,533 cusecs. 

Twelve penstocks each 27 inches by 30 
inches at different levels discharge 
water into a rectangular outlet well 
170' X 30' from which water is led in¬ 
to two 72 inches main and a masonry 
duct 7 feet x 6 feet section through 
48 inches sluice valves. 

(3) Scouring works " The lowest outlets so fat were at R. L. 
299*75 G. T. S. In 1948 one more 
outlet (50 inches diameter) atR.L. 
294-75 was made to avail of the 
lower contents of the lake. The 
outlet was driven from the upstroam 
side by an Italino diver and fixing 
a 50 inches diameter steel flanged 
piped plug and concreting the same. 
The remaining work was done from 
downstream side. 

^1) Surplussing works 

(2) Outlet works 

420 
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Another additional 50 inchea outlet 
was made at R. L. 314*75 and a 
floating pump (40 m.g.p.d) on 
pontoons was erected to pump 
water into this outlet through a 
50 inches diameter flexible floating 
pipeline. This enables the lower 
contents of about 11,000 million 
gallons to be utilised m case of an 
extreme emergency. 

(4) Inspection facilities 

(5: Fish-pass 

(6) Means for dissipating energy below 

the spillway 

Vm. SUPPLEMENTARY INFORMATION 

(i) Constructional features The dam was constructed of uncoursed 
rubble masonry throughout. Any¬ 
thing approaching regular horizon¬ 
tal joints was carefully avoided, and 
every care was taken to preserve a 
good bond throughout the whole 
breadth of the work. The stones 
were set in the work as received 
from the quarries, without further 
dressing of any sort beyond knock¬ 
ing off weak comers and edges with 
the hammer. The greater part of 
the stones used in the work was 
small, not averaging more than 1/2 
cubic foot. Every stone a is laid 
full in mortar each one beii;; select¬ 
ed so as to roughly flt the place it 
was to be laid in ; it was then driven 
home in its bedding of mortar with «< 
light mallet, and all spaces between 
it and the adjacent stones were 
filled flush with mortar; spalls or 
small stones were then inserted in 
the mortar between the joints. 
Great care wastaken, by a system 
of close supervision, to prevent, as 
far as possible any dry work or 
hollow spaces being allowed in the 
masonry. There is no ashlar work in 
the faces, though the face-stones 
had to be roughly shaped with the 
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hammer, so as to preserve the out¬ 
line of the puttie. Whole 

it was convenient to do so, large 
masses of stone were placed in tJbe 
body of ti e work , each mass w as 
bedded full in mortar, and built 
round with rubble masonry. The 
use of this method of construction 
was very limited, and it formed an 
insignificant portion of the bulk of 
the work. 

The stone used »s the tiap and besalfc 
obtained from numerous quairies 
opened in the neighbourhood. In 
quality it varied greatly, and its 
weight varied between 165 and 
185 lb. per cubic foot. The in¬ 
ferior qualities, which were usually 
the lighter, were such as would 
probably disintegrate by exposure 
to weather, though quite reliable for 
use in the heart or body of masonry. 
Care was taken to select the best 
qualities for the exposed surfaces. 
From the quarries on the down¬ 
stream side of the dam tramways 
were laid to its site, and the material 
was brought in trucks moved by 
coolies. There were about 7 miles 
of tramway laid from the various 
quarries to the site of the work. 
From the quarries on the upstream 
side of the dam the stone was 
brought in barges. As the lake 
grew in size with the raising of the 
dam, these barges were towed by 
steam-launches, two of which were 
employed fox the purpose. The 
whole of the stone used in the 
work was carried by coolie labour 
from the place where it was deposit¬ 
ed by trucks or barges, on to the 
work, the bulk of it being in bl< eke 
which could be carried by one 
coolie on the head or shoulder. A 
small portion of the stone wae 
larger than eould be carried by one 
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coolie, and was carried by _N"ow- 
gunaies ” that is, a partly of four 
coolies, who sling the load to be 
carried from bamboo poles which 
rest on their shoulders. As the 
Dam was raised, numerous rough 
wooden gangways were construct¬ 
ed up the faces for carrying the 
material. 

The lime for the work was obtained 
from “ Kanhar ”, a form of nodular 
limestone, found deposited over 
the greater pait of India. The 
quantity in the vicinity of the works 
was limited, and the bulk of it had 
to be brought from the Nasik Dis¬ 
tricts, above the Ghats, which en¬ 
tailed long carriage by country-cart 
and railway. The nearest railway- 
station to the works is Atgaon, on 
the Great Indian Peninsula .Rail¬ 
way, distant 8 mies from the dam. 
To thisstation the bulk of the kanhar 
was brought. A considerable por¬ 
tion of it was carted 1 hence to 

* Tansa, where it was burned on t\e 
site of the works, lame-kilns were 

- also erected at Atgaon station. 
During the last two seasons in which 
the work was in progress, when the 
consumption of material was very- 
great a portion of the kankar was 
burned where it was obtained, above 
the Ghats, and the lime was brought 
by rail to Atgaon Station. The fuel 
for burning the kankar was princi¬ 
pally wood obtained from the sur¬ 
rounding forests. In some cases the 
wood was converted into charcoal 
before being used in the kilns, and 
coal ash, obtained from the Railway 
locomotive yards, was made use of 
to a limited extent. The quality of 
the lime did not vary to any ap¬ 
preciable extent with the fuel used. 
The lime yielded by the kanTcar im 
fairly hydraulic. 3-inch cubes. 
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moulded from the mortars, if allow- 
ed to remain in the air for periods 
varying from twenty-four to forty- 
eight hours, continued to set or 
being immersed in water* 

The sand used for mortar was obtained! 
from the beds of the rivers in the 
neighbourhood of the works* The 
greater portion of it was brought 
nom the Yaitama River, distant- 
about 8 miles from the work* ft 
consisted entirely of disintegrated 
trap-rock. It could not be classed 
as either very hard or sharp, ami 
should probably not commend it* 
self to engineers accustomed to 
deal with quartzite sands* The 
results, however, had been satis¬ 
factory. The mortar was composed '! 
of 1 part of measure of slaked lime . 
to part by measure of washedl 
sand. On each bank of the river*, 
-close to the line of dant, four pan- 
mills driven by^ steam-power were 
erected, and in these the bulk of 
the mortar used in the work was- 
mixed. For the flanks of the darns 
or positions at some distance froirct 
the river, the mortar was mixed in-, 
mills known as “ ghcmi& ” These- 
consist of a circular trough of 
masonry 30 to 40 feet in diameter* 
in which edge-stones some3 feet int- 
diameter are made to revolve, the 
motive-power being furnished by 
bollocks or buffaloes. This process* 
of mixing is slow, but it has the- 
advantage that a cheap mill com¬ 
be erected quickly close to the spot 
where the mortar was required. 
At one time there were about thirty 
such mills in use ; in addition to the 
two sets of steam-mills which wens 
situated one on each bank of fchs* 
river. 

The results of tests made during tt«r 
operations showed that the mortar 
mixed in the steam-pans was some¬ 
what better than that mixed in the- 



zc<jha,i,us The mortar was earned 
from the ground on t * the work by 
collie labour. As th'. height of the 
dam meremed, the amount of 
labour employed in carrying mater¬ 
ials was \ ery great. During the 
last two seasons theie were often 
between 500 and 600 masons em¬ 
ployed on the work. In the month 
of January 189], the masonry work 
amounted to 705,000 cubic feet, or 
27,000 cubic feet per day. At this 
period the total number of persons 
employed in connection with the 
dam works, including those engaged 
in the quarries, lime-getting, sand 
getting etc., was 8,000. The total 
quantity of masonry in the dam is 
above 13,000,000 cubic feet. The 
mortar used in the work averaged 32 
cubic feet in each 100 cubic ieet of 
masonry. The total quantity cf 
excavation for the foundation was 
6,780,000 cubic feet, of which 
4,800,000 cubic feet had to be got 
by blasting. On bhe water-face of 
the dam, the joints were raked out 
to a depth of one inch and filled in 
with mortar gauged 1 of Portland 
cement to 1 of fine sand. 

There is no flow in the Tansa River 
after November, and in January 
1886, when work was slated, the 
nearest water was more than a mile 
lower down the stream Mian the 
site of the work, where a natural 
barrier across the river bad formed 
a pond. A steam-pump was erected 
there and water was pumped up to 
the works both for use in construc¬ 
tion and for the water-supply of the 
large body of labourers who bad 
come and settled there. In a 
climate such as that of India, an 
abundant supply of water is essen¬ 
tial to the production of good 
masopry, and the object aimed at 
in the first season's operations at 
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Tansa was to get a portion of the 
dam built across the river-bed so as 
to anpouud water above it for the 
next season's work. It was the 
middle of March before tLe founda¬ 
tions in the river-bed were ready. 
This left only two months and a 
half to the time when the works 
would have to be suspended owing 
to the approach of the monsoon. 
The dam at this place has a width of 
100 feet at the base and the quanti¬ 
ty of masonry in the full section and 
20 feet high across tho river-bed, 
would have been 600.000 cubic feet 
when the resources at command 
it was not considered possible to 
build this quantity of masonry in 
the time at disposal. It was, there¬ 
fore, decided to build only a portion 
of the cross-section of the dam, 
finishing it off according to the- 
drawing on the up-stream face, and 
racking it off on the downstream 
side so as to admit of the completed 
section being bonded to it in the 
following season. The section was. 
commenced 40 feet wide at the base, 
and was racked back at a slope of 
1 to 1 on tho downstream side. 
This dam was raised to a height of 
20 feet before operations had to bo 
suspended. The storage thus form¬ 
ed provided an ample supply of 
water for the next season's work,, 
and, as the storage was increased 
in each succeeding year, there 
was no further anxiety regarding, 
sufficiency of water for all purposes. 
The water was pumped from the 
lake by steam pumps into cisterns 
in elevated positions, and from these 
it was distributed over the works by 
a system of piping. From these 
cisterns, water was also supplied to- 
stand-pipes situated in convenient 
positions for the use of the work¬ 
people who had settled in the 
vicinity. 

426 



TA.NSA DAM V. 5. (xiii) 

The passing of the flood-waters in 
each monsoon, during the time of 
construction, was a subject which 
required consideration. Tb- mag¬ 
nitude of the flood.-! \vhich had to he 
dealt with did not admit of their 
being passed, as is the usual prac¬ 
tice m this country, through 
culveits in the lower part of the 
dam. For the first three seasons of 
construction, namely those of 1886, 
1887 and 1888, the floods were 
allowed to pass du-eotly over the 
portion of the dam across the river¬ 
bed. The length of weir available 
here was somewhat less than 400 
feet, and m heavy floods the water 
used to pass over it to a depth ex¬ 
ceeding 6 feet. The top of the dam 
was left quil e rough, ready for work 
to be resumed on it, and it is 
perhaps, worthy of note that not a 
stone was at any time displaced on 
the top of the dam by the action of 
this laTge body of water passing over 
it. In the season of 2 888, the height 
of the dam across the river was 51 
feet above the foundations in the 
river bed, and in the next season the 
height would have been 70 to 80 
feet. 

It was considered inadvisable to sub¬ 
ject the foundations to the shock 
which the fall of so large a body of 
water through this height, would 
cause, and it was determined not 
to pass the flood-water over the dam 
directly into the river after the 
season of 1888. For passing off 
the floods in the following year a 
portion of the dam, about 450 feet 
in length, on the north-bank of the 
river, was left at R. L. 276-75. 
The natural surface of the ground 
along this length varied betweeu 
R. L. 275-75 and R. L. 282-75 and 
considerable excavation was neces¬ 
sary to provide a temporary channel 
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for the passage uf the flood-water 
into the bed of the aver. A wall 
was built across the foundation 
tiench from the IV.ce of the dam 
into the natural ground, to prevent 
the wjter from passing down 
directly by the toe of the dam into 
the liver-bed. This acted effi¬ 
ciently for a time but in a heavy 
flood the ground became eroded 
from the end of the cross-wall, 
and some of the flood-water turned 
round it and flowed down by the 
toe of the dam at a high velocity 
into the river-bed. The Deputy 
Executive Engineer, Mr. T. 0. H. 
White, Assoc., M. Inst. C. E. who 
was on the dam at the time, noticed 
the sound of some very heavy 
action taking place at the toe of 
the dam in the river-bed. After the 
floods had subsided, it was found 
that large masses of rock which were 
lying in the river-bed had been 
churned about by the action of the 
water, knocking against the toe of 
the dam. S. me of these masses of 
rock which had been very rough had 
their surfaces worn quite smooth, 
and their action on the lace of the 
dam near its too was clearly per¬ 
ceptible. After the close of the 
monsoon, excavations were made 
at the toe of the dam, and the water 
was pumped out. The dam and 
the rock foundations on which it 
rested were carefully examined, 
and it was found that no injury had 
been sustained. For passing off 
the floods oi 1890, a portion of the 
dam 450 feet in length, on the 
south hank of the river, was left 
at R. fi. 299-75. From this a 
channel was excavated which 
allowed the flood-water to pass into 
the river-bed some distance below 
the point where the dam crosses it. 
Before the monsoon of 1891 the 
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) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work 

dam was completed, and the floods 
of that season passed off hy the 
waste-weir, 1,650 feet in length, 
provided on the south flank of tne 
work. The flood-waters pass from 
this waste-weir into the original bed 
of the river by depressions in the 
natural ground. In finding its 
way back to the river, the water 
had excavated several new channels 
scouring away all the softer material 
till it came to the hard rock. Some 
of these channels now appear as 
chasms upwards of 40 feet in depth 
below the surface of the ground. 

Original level of the dam was 324-75. 
The dam was raised by 9 -50 feet in 
1912-15 and 5*42 feet in 1921-22 
thereby increasing the lake capacity 
by 10 • 191 million gallons and 
6,559 million gallons respectively. 
The mode and method of cons¬ 
truction was the same as in 1886-92 
as narrated above. Though every 
care was taken to making a good 
bond between the old and new 
masonry, the construction joints 
remained weak spots in the dam and 
leaked profusely. 

In 1938 it was proposed to in¬ 
crease the storage of the reser¬ 
voir hy raising the water level by 
2| feet. Automatic falling shutters 
were, therefore provided over the 
waste weir of the dam to impound 
additional 2,900 million gallons 
between levels 341-75 and 339*75 
by raising the F. R. L. to 341 • 75. 
The shutters remain in position till 
the level in the lake reaches 841*76 
but fall automatically due to the 
unbalanced weight of increasing 
water and allow floods to pass over 
thud weir and return to their normal 
position as soon as water level 
reaches 341 -75. There are 38 
gates each 50 feet by 4 feet l*i§-, 
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V. 5. (rvi) data os mere bams in otma 

inches with intervening reinforced 
concrete piers 3 feet wide and 5 feet 
long. The length of the waste weir 
was increased to 2,017 feet—in¬ 
cluding the thickness of piers. The 
waste weir had to be cut to R. L. 
338 • 30 to accommodate 4 feet deep 
gates, the former sill level being 
R. L. 339*75. This work was 
sanctioned by the Corporation in 
1946 and has been completed by 
M/s. Duncan Stratton & Co. Ltd. 
at a cost of Rs. ] 3,00,000. 

Experiments were carried out at 
Khadakwasla on a J size model to 
design the shape of pieTs and the 
top profile for obtaining maximum 
flood discharge. After a number of 
experiments the Palair Profile in 
modified form was selected. The 
coefficient of discharge as per experi- 

. ment was found to be 3 *14 giving a 
normal flood discharge of 33,000 
cusees, over the whole of the weir. 
As the maximum flood that can be 
expected is about 60,000 cosecs. 
Proposals for providing additional 
waste weir are being formed also. 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the dam 

(a) Regulation 

(b) Silting of the reservoir 

(i) Total alt deposited 

(ii) Rate of silting 

(Hi) Density of the silt deposited 

(it?) Rate of advancement of delta 

(c) Actual yield as against estimated 

(d) Various measurements and ob¬ 
servations 

(i) Evaporation losses 

(ii) Sweating below the dam Very small' on account of gunite 
curtain on the upstream side 

(Hi) Temperature measurements 
(tv) Seepage and regenerator 

480 



TANSA SAJI V. 5. (xvS) 

•(e) Fish culture 
(f) Anti-malaria measures A dispensary has been recently opened 
y; at Tansa and all along the line 

a malaria oil is sprayed in pools and 
nallahs frequently. Medicine includ¬ 
ing Palludrin Mepacrine is given to 
labour staff, public is educated 
regarding anti-malaria measures 
through posters, lectures, literature 
and film slides. 

(5) Recreation facilities 
'61 Lessons to be learnt from the const- Au extract from Mr. Olerke’s (who was 
' motion and utilisation of the dam the Engineer-in-Charge of theori- 

grnal Tansa work) report may be 
of interest as regards foundations in 
trap formations. He said “ In a 
trap formation, until the entire 
length of foundations has been 
opened, it is impossible to say how 
the line of rock may run The 
results verified this forecast. In 
one place the foundations had to be 
carried 30 feet below the rock level, 
as ascertained from the trial shafts. 
This was due to the fact that the 
rock reached by the trial shafts was, 
in many cases, a mass of crystalline 
besalt overlying the bed of amygda¬ 
loid trap, which forms the true 
basin of the valley. This besalt, 
so far as regards stability, was as 
good a foundation as could be 
desired, but it was intersected by 
veins of soft material (clay, ash etc,) 
varying between \ inch and 2 
inches in width, which, under the 
heavy water-pressure to which they 
would be subjected, would pro¬ 
bably be washed out and form re 
gular passages for the water, thus 
entailing a serious loss by leakage. 

The cross-section of the dam has been 
cut down too much to allow for 
stresses due to uplift etc* which 
have not been considered in the 
original shape, nor should it allow 

* the lake surface to be drained below 
a certain level. 



V. 5. (xviii) DATA OB HIGH DAMS IN INDIA 

(1) Historical 

(2) Personnel 

The hearting of the dam for the origi¬ 
nal work is much superior srd more 
homogeneous than the t*!5 fee* 
which w as constructed subsequently 
in two stages. 

The weight of the masonry is on an 
average (of 3 samples selected (lt 
random from different '■••res) is 
155 ih per cubic foot and h ;V in 
excess of the theoretical weight 
taken in calculations for the design 
ot the dam. This adds to the fa et< 11 

of safety and lessens to that extent 
the danger of uplift, if any, existing 
in the dam. 

At the north end about 200 feet of 
masonry is very poor with plenty 
of voids in it. This has recently 
been injected with “ Colecrete ” 
and made homogeneous. 

IX. BIBLIOGRAPHY AND HISTORICAL 

Major Hector Tullock, R. B. Executive 
Engineer of the Municipality report¬ 
ed on Tansa Scheme in 1872. This 
was revised by Mr. W. J. B. Clerk, 
(afterwards 0.1. K.) in 1883 and the 
work was finally approved by the 
Corporation on 10-8-1883 when Mr. 
E.O.K. Olliviaut (afteiwauls K.O.I. 
E. was the Commissioner. The work 
was commenced in 1880 and brought 
to its fbst stage of completion in 
1852 and was opened by IlisEx- 
ccllency the Marquis of Lansdowne. 
G. C.'i'M., G.S.M.S.I., G.M.I.E. 
Viceroy and Governor General of 
India, when Mr. H. A. Acworth, 
C. B., was the Commissioner. The 
further raising of the dam com¬ 
menced in 1912 and oomploted in 
3915 according to the plans and 
under the direction of Mr. H. J. 
Tmesw Binilh, tho Hydraulic En¬ 
gineer, Mr. I\ R. Cadoll, C.I.K., 
being the Municipal Commissioner. 
The dam was completed to its 
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(3) Bibliography* 

present Lebht in I92J (when Mr. 
H. J. Trivets Smith was the 
Hydraulic Engineer and Mr. 
(aftei wards Sir) Hugh Clayt on 
C.T.E., I.C.E., J. P. was the Com¬ 
missioner) ond was inaugurated by 
ITci Excellency Lady Irwin. The 
upstroMn of the Dam was 
heavily pointed with cement mortar 
upto a depth of 20 ft. in the year 
1928-30, when Mr. W. A. Niven, 
A. M.I.O.E., was the Hy¬ 
draulic Engineer. Exploratory 
borings with a view to determining 
the quality of masonry and to 
ascertain the amount of uplift 
pressure were taken in the yeai 1937- 
38, Mr. E. A. Nadirshah, B.A., 
B. E., B.Sc., (Eng.), M. Inst. C.E., 

F.IS.E., J. P., being the 
Hydraulic Engineer. Gumte car¬ 
pet on the upstream face was put 
up for a depth of 25 to 30 feet for 
stoppage of leaks. 

The work of providing automatic 
shutters, the low level outlets and 
floating pump and the floating pipe¬ 
line so as to draw water from the 
lower contents of the lake in times 
of emergency and failure of the 
monsoon were completed in 
1948-49 during the regime of Mr. 
K. B. Oamae, B.E., A.M.I.E., 
A.M.I.C., the present Hydraulic 
Engineer. 

(i) Nadirshah, E. A. “ Report on Ex¬ 
ploratory Borings on Tansa Dam ” 

. 1939. 
(ii) Early History of Tansa water, 

works, paper No, 2730 by Mr. W. J. 
Cerklnst. of Civil Engineers, (VoL 
UXV of 21 «t November, 1893). 

(iii) Tansa Water Works—paper by Mi. 
E, A. Nadirshah, Bombay Engi¬ 
neering Congress, 6th January 1389. 

(ivUJombay, Water Supply, by Mr. E, 
A. Nadirshah Silver Jubilee, Yetaae 
of Insitututeof Engineers, (India) 
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V. 6. (i) 

V. 6. Willingdon Dam 

(Earthen) 

I. GENERAL 

Height above the lowest rivvr bed 

,{2) Location 

(fy Authority or owner 

{4) Purpose-Main and subsidiary 

'{5) Year of com n^ncement 

^6) Year of completion 

i7) Capital cost— 

(a) Estimated 

{&) Actual 

<8) Culturable area c rmmandodjby the 
project 

49) Area irrigated 

410) Miaas of access 

54-92 feet 

South Arcot district, Madras State 
(Perry a Odai Nala) 

Madras Government 

Irrigation 

December 1913 

September 1923 

Rs. 20,64,380 

Rs. 23,34,285 

26,851 acres 

22,000 acres 

The reservoir is nine miles from Pen- 
nadam railway station on chord line 

.along the (S. I. Railway) Vridha- 
chalam Toludur Road. 

n. GEOPHYSICAL 

|1) Area of catchment 

<2) N^ture*pf catchment 

<3) Mean annual precipitation— 

'■ (a) Rainfall 

<*) Total average annual yield of the 
-catchment 

0} Climate 

50 square miles, main supply is receiv¬ 
ed by a channel from Vellar River 
and supplemented by the Peria 
Odai, a local stream. 

Plain country with cultivated fields. 

(a) 40 inches 

Tropical 
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V.6.(ii) DATA OP HIGH DAMS IN INDIA 

(6) Temperature conditions and varia- Maximum tempi nature 100°F. 
ti°n3 Minimum temperature If/E 

(!) Kate of Flow— 

(a) Maximum 2,360 cuseca 
(b) Minimum 

(8) ^Detiitus charge of tLe stream. 

(9) Character (chemical) of the water The water was analysed !>y tim agrt- 
stored m the reservoir culural chemist for f-a Eiitj amd 

other properties and was fuuBdtefce 
satisfactory. 

(1) Geological features— 

(a) of foundations (a) The nature of ground at I’uuudatbae 
of the dam is of sand deposited 
partly on stiff grey clay and partly 
on decomposed rock. 

(b) of catchment area Heavy and black clay at surface, 
believed to be clay and gravelly in 
sub soil. 

HI. TECHNICAL 

A. STATISTICAL 

(1) Reservoir Data— 

(a) M.W.L. (a) ILL. 238-22 

(b) F.R.L. (&) it.p 236.42 

(c) rea at M.W.L. 

(d) Area at F.R.L. (c?) 6-09 square mil.' s 

(e) Maximum length («) 3.5 miles' 

(/) Maximum width (/) 3 miles 

(?) Gcngtn of periphery (g) About Jli miles 

(2) Capacity of the reservoir-- 

(®) Gross («) 69,502 acre feet 

(b) Give (6) 59,502 acre feet. 
(c) Flood storage 

(d) Carry-over 

Cross Section of WUUngdon Dam 
m 



WiLLtNGDON DAM V. 6. (ili) 
* 

f3) Maximum height above the lowest 56-5 feet 
paint of foundations 

,;'4) Height above the lowest river bed 51-92 feet 
at dam 

(5) Height of the top of the darn above 9-8 feet 
the crest of the spillway of weir. 

(6) Maximum width at level of founda- 362-5 feet * 
tions 

(7) Width at top 10 feet 

(8) Slopes— 

(©) Upstream (a)") 

y As per cross section 
(6) Downstream (b) j 

(9) Length at top of the dam 13,200 feet 

(a) Non-overflow— 

{i) Main 

iii) Subsidiary 

{6) Spillway 30 vents of 10 feet span each = 300 
feet 

Cubic volume of the body of the dam 137,000,000 cubic feet 

B. OTHERS 

?ll) Mit-r!-’ * .! V.L\ di.^ijcms- Black soil and moorum, for hearting 
tructed and moonm or disintegrated soft 

rock for casing 
(12) Specific gr iv ily—• 

id) E.irtlilill (d) 2-0 

^13) NatU'-o of protection and water- Upstream face pitched with boulder 
proofing of the upstream and down- stones 
stream fac -s 

(14) Provision for dealing with'seepage 
anil drainage water 

(15) Moans of si curing water tightness By^means of hearting of selwted 
of tuo foundations of the dam material as shown in the cross section 

'{21} Hydraulic gradient for which the 1 in'4 
embankment,is designed 

-(22) Particular of the berm (if any), As per cross section 
widin and position 

(23) Positio n and form of the core wall As per cross section 
(or other means of securing water 
tightness) 

(24) Batter (if any) of the core wall 1$ : 1 on b’oth upstream and down¬ 
stream sides 
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Y. 6. (iv) DATA OF HIGH DAMS IN INDIA 

(25) Maximum, depth below ground sur- foundation trench taken to 6$ feet-, 
face (.f core-wall or other means of below original ground level 
sccuiing water tightness 

(26) Method of keying core wall or other By foundation trench as described1 

wall m the under-lying ground above and with 16 feet base wirlih 
for it 

(27) Nature of mit'rial forming the Seleotod material (balck soil) 
core or other wall 

IV. PREPARATION FOR SUBMERGENCE OF AREA ABOVE THE. 
DAM 

(1) Land submerged- 

la) Crown waste (a) 50 acres 

(b) Proprietory (b) 1,495 acres 

(2) Dislocation- 

la) Villages (a) 6 

(b) Families 

(c) Population (c) 3,687 

(d) Roads— 

(«) Highways 

(it) District Roads 

(Hi) Village Roads (in) A few village roads 

(e) Railway Lines 

(/) Temples, mosques, etc. 

(g) Graves, dc. 

(h) Trees, gardens, pastures, 
houses, wells, etc. 

(i) Bridges 

(31 Compensation paid under each # 
category of item (2) Total Rs. 43,800/- 

(4) Method of compensating for land of Providing land elsewhere 
dispossessed landholders 

V. AUXILIARY WORKS 

(1) Suiplussing works Surplussing sluices 30 vents each of 
10 feet span with a total dis charging 
capacity of 14,323 cusees 

\ There is one head sluice of' $ 
/ vents each 5 feet by 4 feet*. 

(2) Outlet works 
(g), Scouring works 
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WILLINGDON DAM V. 6. (v> 

(4) Inspection facilities The head sluice and tunnel are accessi¬ 
ble and can he inspected from rear 
after closing down the head sluice. 
The wet tower in which the head 
sluice is housed can be made dry 
when the water level is about'11 
feet or lower, by inserting needle 
shutters in grooves that are provid¬ 
ed in thejj'front inner face of the 
chamber for the purpose. 

(6) Fish-pass The head sluice serves as fish pass. 

(6) Means for dissipating energy below 
the spillway 

Vni. SUPPLEMENTARY^INFOEMATION 

(1) Constructional features The hear ting is of clay (black soil) 
deposited in layers and consolidated 
by steam rollers. The casing is of 
gravel rather of a"" poor quality. 
The front slope of the bund is 
revetted with stones for the full 
length and for the full height i.e. 
upto top of the bund. 

2) Changes introduced in the plans of Borings were taken in toe foundation, 
the dam and in the method of carry- but afterwards some radical altera- 
ing out the work tions were made in the foundations 

of the bund. In place of separate 
high and low level sluices a com¬ 
bined sluice was built. 

(3) Noteworthy occurrences and acci- The revetment of the bund had been 
dents slipping bodily in certain places of 

the dam year by year, when the 
water level was falling down. 
Repairs were undertaken every 
time. Many measures were adopt¬ 
ed to check the slips but without 
any satisfactory result. It was 
concluded that cause of slipping was 
mainly due to the absence of proper 
toe walls and want of good material 
foT the casing of the bund. Neces¬ 
sary remedial measures were adopt¬ 
ed to check slipping. 
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V. 6. (vi) DATA or HIGfi DAMS IN INDIA 

(4) Operation of tA Jam— 

(a) Eegulation 

(b) Silting of the reservoir-- 

(i) Total silt deposited 

(%i) Rate of silting 

(m) Density of the silt deposited 

(iv) Rate of advancement of 
delta 

(c) Actual yield as against estima¬ 
ted 

(d) Various measurements and ob¬ 
servations— 

(?) Evaporation losses 

{«) Sweating below the dam 

(Hi) Temperature measurements 

(it?) Seepage and regeneration 

(e) Fish culture 

(/) Anti-malaria measures 

5) Recreation facilities 

(6) Lessons to be learnt from the cons- Mud dams with sufficient revetment 
traction and utilisation of the dam protection are suitable for similar 

reservoirs in South India. 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical The ide-a of utilizing the flood waters 
of the Vellar for the successful irri¬ 
gation of the unprotected areas had 
been under consideration for a very 
long time. A scheme to bring under 
direct irrigation the lands on both 
banks of the river by means of an 
anieut at the crossing of the Trichi- 
nopoly Madras Road was at one 
time fully investigated,but the work 
could not be put in hand owing 
to the breaking out of the Great 
Indian Mutiny, and it was lost sight 
of entirely till 1867, when its fur¬ 
ther investigation was held over till 
the completion of the Pelandoria- 
anieut (across the same river), then 
in progress. The project was again 
revived in 1889 but it was then 
ordered that it might be included in 
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WraLTNGDON DAM V. 6. (vii) 

(2) Personnel 

(3) Bibliography 

the list of famine relief works, with 
the remark that it should not he 
lost sight of. In 1896 a scheme 
known as the Akkanur project was 
proposed with tiie object of storing 
the surplus waters of the Vellar in 
a series of small tanks on the left 
side of the river, hut the site for the 
a w cut at Akkanur was not found 
suitable as the one at the point 
where the Trichinopoly Madras 
road crosses the liver. In 1903 
the project was again revised by the 
Superintending Engineer on Special 
Duty in a practical form and was 
investigated in detail. The esti¬ 
mates as revised by the Chief 
Engineer for Irrigation and amount¬ 
ing to Es. 20-64 lakhs was sanc¬ 
tioned by the Secretary of State in 
1913. 

Mr. W. J. Davis, Executive Engineer 
Mr. N. Swaminatha Ayver Avl, B.A. 

B.E., Executive Engineer 

Mr. H. E. Clark, Special Superintend¬ 
ing Engineer 

History of the project by Mr. N. 
Swaminatha Iyer, B.A.,B.E. 

Hi3tory'of the slip of the Willingdon 
[Reservoir 
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V. 7. Thippayapalem Dam 

(Masonry) 

L GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose-Main and subsidiary 

(5) Year of commencement 

(6) Year of completion 

(7) Capital cost 

(a) Estimated 

(b) Actual 

(8) Culturable area commanded by the 

project 

(9) Area irrigated 

(11) Means of access 

-10 feet 

Kumool district, Madras Presi¬ 

dency (Balia Vagu Cumbum minor 

basin) 

Madras Government ; 

Irrigation 

r Earthen Dam 300 feet long and 50 feet 

high with a masonry core wall in 

the centre was begun in 1933 and 

completed in May 1935. The ear¬ 

then bund breached for a length of 

30 feet on 26-8-35 due to heavy rain¬ 

fall in the catchment. The construc¬ 

tion of a masonry dam was com¬ 

menced in December 1936 and com¬ 

pleted in February 1938. 

(а) Earthen dam (breached) Bs.' 

4,18,000 

(Masonry dam in place of earthen 

dam Rs. 4,67,600 

(б) Masonry dam—Rs. 4,37,600 

1,200 acres 

1,200 acres 

It is accessible from* Cumbum railway 

station (M. and S.M. Railway line) 

by a road journey of 8 miWonthe 
Cubnm—Markapur Road 
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V. 7. (ii) DATA OF HIGH DAMS IN INDIA 

H. GEOPHYSICAL 

(X) Area of catchment 

(2) Nature of catchment 

(3) Mean annual precipitation 

(a) Rainfall 

(4) Total average annual yield of the 
catchment 

(5) Climate 

(6) Temperature conditions and varia¬ 
tions 

(7) Rate of Flow 

(а) Maximum 

(б) Minimum 

(8) jDetntus charge of the stream 

{9) Character (chemical) of the water 
stored in the reservoir 

(10) Geological features 

(a) of foundations 

[ (b) of catchment area 

102 square miles 

Hilly covered with reserve forests 

(a) 25 inches 

4,942 acre feet approximately 

Generally dry, Rainfall light and 
irregular 

Maximum temperature 112°F. 
Minimum temperature 67° F. 
Average temperature 82° F. 

(a) 2.500 cusccs 

(b) 

(g) Shale rock of hard variety 

(h) The catchment is hilly and 
covered with reserved fo rests 

m. TECHNICAL 

A. STATISTICAL 

(3jf Reservoir Data 

{*) M.W.L. 
(k) F.E.L. 
(c) Area at M.WI*. 

(d) Area at F.R.L. 
(c) Maximum length 
(0 Maximum width 
($) Length of periphery 

(2£Cap«% of the reservoir 

(a) Gross 

<«) R.L. 585-00 
(6) R.L. 576-00 

(c) 1-68 square miles (approxi¬ 
mately) 

{ft) 0-8 square mile 

(«) 
Cf) 
Or) 

(o) 11,340 acre feet 
(6) 4,178 acre feet 



(c) Flood storage 

(d) Carry-over 

thippayapaleji dam 
** n 

(c) 6,926 Acre feet 

(d) 236 acre feet 

rmPfi y*s*u £m qa m (mao 843) 

« - .— - --—-   ■  ---- - - -.- « - ■■ - — -*■ 

Cross Section of Thippayapdem 

(3) Maximum height »above the lowest 60 feet 
point of foundations 

(4) Height above the lowest river bed 40 feet 
at dam 
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• V. 7. (iv) DATA OF HIGH DAMS IN INDIA 

(6) Height of the top of the dam above 11 feet 
the crest of the spillway or weir 

(6) Maximum width at level of founda- 44*25 feet 
tions 

(7) Width at top 

(8) Batter of face-slopes 

(a) Upstream 
(b) Downstream 

(9) Length at top of the dam 

6 feet 

(«) 
(b) 

j=As per cross section 

424 feet 

(а) Non-overflow 

(*) Main (i) 312 feet 

(б) Spillway (b) 112 feet 

(10) Cubic volume of the body of the 323,500 cubic feet 
dam 

B* OTHEHS 

(11) Material of which the dam is cons¬ 
tructed 

(12) Specific gravity 

(a)'Masonry 

(13) Nature of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Revision for dealing with seepage 
and drainage water 

(15) Means of securing water tightness 
of the foundation of the dam 

(16) Contraction joints 

Random rubble masonry in cement 
mortar upto R.L. 532*00 and in 
surkhi mortar above upto the top 
of the Dam 

(a) 2*32 

Cement pointing on the upstream face- 

It has been provided with parallel 
drains, filled with rough stones and 
ohip.i at intervals of 30feetatR.L. 
545*00 in the body of the dam 

The foundation of dam has been taken 
down 4 feet below the rock 

Contraction joints are provided at 100 
feet and 200 feet distance from the 
left end of the dam. The joints 
run through the body of the dam 
from upstream to downstream face 
of it 

In coder to seal these joints U-shaped 
copper flexible strip is embedded 
in the two works of the masonry, 
where the break in bond occurs 



THIPPAVAPATiEM DAM V.7. (v) 

(17) Principal stresses in the masonry 
with a note of method of calcula¬ 

tions employed 

(18) Maximumpressure on foundations 

(19) Uplift pressure, calculated or mea¬ 

sured. 
(20) Measures adopted for preventing or 

counteracting uplift pressures 

(21) Position and form of the core wall 
(or other means of securing water 
tightness) 

In front of this copper strip, there is 
provided a diamond shaped B..C. 
staunching post standing verti¬ 
cally on gun metal sliding plates 
and coated over all vertical faces 
with marine glue, a bituminous 
compound. 

Water pressure will press the concrete 
column against the joint behind it 
and seal it. 

Should any water escape past this 
column it has still to pass the flexi¬ 
ble strip, which will reduce the 
leakage to minimum. 

At the junction of dam with the old 
wing walls similar, U-shaped copper 
strips are provided at the same dis¬ 
tance from the face as the strips 
of the expansion joints. 

2-9 tons per square foot at rear toe 
and 1*54 tons per square foot at 
front by observations and Boriers 
method. 

1*12 tons per square foot measured 

Masonry core wall, which was built 
for earthen dam, has been left as 
it was after the breach of the 
earthen dam, and has been utilized 
while building the masonry dam 
in place of earthen dam. 

to PREPARATION FOR SUBMERGENCE OP AREA ABOVE THE 
DAM 

(1) Land submerged: 
(а) Crown waste 
(б) Proprietory 

(2) Dislocation: 
(а) Villages 
(б) Families 

(а) 794 acres 
(б) 618 acres 

Below 100 roughly 
U7 



y. 7. (vi) DATA Of HIGH DAMS IN INDIA 

(c) Population Below 500 roughly 
(d) Roads: 

(i) Highways 
(ii) District Roads 
(Hi) Village Roads 

(e) Railway. lines 
(/) Temples, mosques, etc. 
(g) Graves, etc. 
(h) Trees, gardens, pastures, hous- One small tank and some wells 

es, wells, etc. 
(i) Bridges 

(3) Compensation paid under each cate¬ 
gory of item (2) Rs. 33,783/- 

(4) Method of compensating for land of 
dispossessed landholders Gash 

V. AUXILIARY WORKS 

(1) Surplussing Works 

(2) Outlet works 

(3) Scouring works 

(4) Inspection facilities 

(5) Ksh-pass 

(6) Means for dissipating energy below 
the spillway 

There are two masonry weirs. 
(1) Left flank weir is 44 feet in length. 
(2) Right flank weir is 68 feet in length. 

Discharging capacity of both the 
weirs is 9,800 cusecs. 

There are two sluices one on left, till 
R. L. 549*00 and the other on 
right, sill R.L. 558* 00. 

Hank surplus—aprors provided 

VIE. SUPPLEMENTARY INFORMATION' 

(1) Constructional features After the breach of the earthen dam in 
1935 it was proposed to replace jt 
by a masonry dam. It was sug¬ 
gested by the Superintending En¬ 
gineer that to clear tho foundations 
etc. work should be carried out by 
piece work agencies, or otherwise 
no contractor could be in a position 
to tender for the excavation 
of the foundations. The removal 
of the old earthen bund was alone 
a huge task So the work waa 
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started on piece-work by local 
contractors. .At first the earth, and. 
stones were removed by bead loads. 
Later when the load became great, 
conveyance was done by tram line 
and trucks. 

Most of the spoil was thrown in rear 
between the two surplus courses to 
form a wide platform for setting 
the mortar mills, and for forming 
the sand, s?cr7c^29 lime and stone 
jelly dumps. Later pn the spoi 
removed from upstream side was 
thrown on the same side a little 
apart to form, a ring bund. Some 
of the spoil was thrown into the sur¬ 
plus courses which at the same time 
served for securing the work against 
damages by floods. 

found ations were exposed for SO feet 
on the downstream side of the core 
wall, and at some places an extra 
excavation was done. All these 
excavations were to be filled up 
and revetted with cement concrete 
1 : 4: : 8. In case of the upstream 
side of the core wall the proportion 
of the concrete was changed to 
3 : 2J- : 5 while the sanctioned 
proportion of concrete 1:4:8 
was used elsewhere i.e. on down¬ 
stream of the core wall and at places 
where extra excavation was done. 

Luring excavation of the founds, on 
the right and upstream of the core 
wall, some special features were 
observed in this portion while 
excavating below RX. 529*00, 
it was observed that a vein, of soft 

* whitish clayey stuff passed under 
the core-wall between 10 feet and 
20 feet from the right wing wall* 
This was removed entirely from the 
bottom of the core wall down to 
hard rock and filled up with cement 
concrete. On the upstream side 
of the core wall at 11 feet in front 
of it and 37 feet from the right 
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wing wall, there was a deep packet 
wherein hard rock was not mot 
with even at It. L. 521'00. The 
deep portion was filled with cement 
concrete X : 2£ : 5 reinforced with 
tram rails. Again on the down¬ 
stream side of the core wall there 
were two such pockets one of 10 
feet close to the downstream face 
of the dam and other of 30 feet 
length and 20 feet width close to 
the core wall. Special considera¬ 
tion was given to them and after 
taking out the soft stuff from those 
suspected pockets they were re¬ 
filled with cement concrete 1: 2$:5 
with grills of tram rails. The sup¬ 
ply of materials was arranged 
through local contractors and con¬ 
veyance and construction done on 
nominal muster rolls and job work. 
The length of the dam w 'S divided 
into two sections and the cons¬ 
truction of each portion was done 
simultaneously. The dam was 
constructed in cement mortar upto 
B.L. 532-00 and above that to the 
top, it was built in ,surJchi mortar. 

As soon as the entire work of masonry 
in foundations was completed, the 
further construction of the dam was 
handed over to the contractor s. In 
January and February 1938, the top 
of the dam was completed in all 
respects, i.e. the whole work was 
completed in one year and two 
months. 

Stones were got from the two 
hills at the ends of the dam and 
sand from Gundala kamma river. 
The sand was fairly dean. Lime 
was manufactured at site and sur- 
Md was manufactured from the 
day available in the fields in the 
margins downstream the dam. 

(2) Changes introduced in the plans of 
the dam and in the method of carry¬ 
ing out the work 



THIPPAYAPALEM DAM V. 7. (is) 

(3) Noteworthy occurrences and acci¬ 
dents 

(4) Operation of the Dam 
(a) Regulation 

. (6) Silting of the reservoir 
(t) Total silt deposited 
(n) Rate of silting 
(Hi) Density of the silt deposited 
(iv) Rate of advancement of 

delta 
(c) Actual yield as against esti¬ 

mated 
(d) Various measurements and 

observations 
(i) Evaporation losses 
(ii) Sweating below the dam 
(Hi) Temperature measurements 
(iv) Seepage and regeneration 

(e) Fish culture 
(f) Anti-malaria measures 

5) Recreation facilities 
(6) Lessons to be learnt from the cons- On July .14,1935, there was a rainfall 

traction and utilisation of the dam of l*73ff. The reservoir which was 
then practically empty gradually 
rose to +559*50 and it continued 
nearly, at that level till 27-7-1935, 
when, due to a rainfall of 0-59 * 
on that day, it rose by about 
another foot. On the morning of 
August 25, 1935, the level of 
water was +560*50. There was 
a sudden rise of water that day of 
about 10 to 11 feet in the course of 3 
hours (betweeu 7 A.M. and 10 AJf.) 
due to heavy rains in the catch¬ 
ment and water rose to within 6 
feet of F. R. L. Slight leaks then 
appeared along the sides of the 
wing walls at the flanks of the bund. 
These developed rapidly resulting 
in the bund being breached in two 
places in the early hours on 26-8-35 
fear about 30 feet. 

Originally it was constructed as an 
earthen dam. Two months after 
its completion, it breached seriously 
in the central portion in August, 
1935. Hence it was reconstructed 
as masonry dam. 



Y.7.(X) 

(1) Historical 

DATA or HIGH DAMS TN INDIA 

IX. BIBLIOGRAPHY AND HISTORICAL 

In 1907 the people of Thippayapalem 
locality submitted a petition to the 
Collector of Kurnool, stating the 
emergent need for the construe-, 
tion of the tank for irrigating the 
area. 

The investigations were thus started 
in 1908 and a proposal which came 
into shape was postponed till the 
decision on theTunga-BhadraPro- 

' ject was reached. 
In 1912 the investigations wore started 

again and, therefore, the then 
Supemtending Engineer submitted 
the scheme with three alternatives. 

After reviewing upon the three 
alternatives the then Chief En¬ 
gineer decided for the construction 
of an earthen dam, with a masonry 
core-wall across the river and two 
weirs, at either flanks. 

An estimate amounting to Rs. 
3,12,000 was sanctioned ini¬ 
tially, but it was revised to Rs. 
4,18,000. 

The construction work was started 
in 1933 and was completed in May 
1935. 

In August 1935, there was a heavy 
rainfall in the catchment, thus 
causing a sudden rise of water 
level after a prolonged spell of 
dry weather and it breached the 
dam seriously. 

After thoroughly examining all the 
available information which might 
throw light as to the probable cause 
of the failure of the dam, and from 
a study of the failure of other 
earthen dams elsewhere, tho then 
Chief Engineer came to the con¬ 
clusion that the earth in the loca¬ 
lity was not suitable for construc¬ 
tion and decided to construct a 
masonry dam m place of the brea¬ 
ched earthen dam. 
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The construction work for the mas* 
onry dam was started in Decem¬ 
ber 1936 and completed in Feb* 
ruary 1938. 

(2) Personnel (During construction of masonry dam) 
Mr. F. M. Woroley, Chief Engineer 
Mr. V. Ayyadurai Iyer Superinten¬ 

ding Engineer 
Mr. P. V. SriJFtama’Iyer, Executive 

Engineer 

(3) Bibliography (1) Public Works Department Mad¬ 
ras “ Typed noted on the cons¬ 
truction of the dam 

(2) Public Works Department Mad¬ 
ras, Irrigation Circular Memoran¬ 
dum No. 3075/36 C.E.P. dated 
21-9-1936, regarding Thippayapa- 
Lm reservoir. 
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V. 8. (ft 

V. 8. Thambraparni Diversion Weir Dam 

(Masonry) 

I. GENERAL 

(1) Height above the lowest rivet bed 50 feet 

(2) Location Tixmevelly District, Madras State 
(Thambraparni river) 

(3) Authority or owner Madras Government (Electricity De¬ 
partment) 

(4) Purpose-Main and Subsidiary Storage required for dduly regulation 
of water for power draft for 

• Papanasam Hydro-electric scheme. 

(5) Year of commencement June 1938 

(6) Year of completion June 1941 

(7) Capital cost 
(а) Estimated (as) Rs. 11,50,000 
(б) Actual (6) Rs. 7,67,000 

(10) Installed hydro-electric capacity 
(a) Firm (a) 21,750 KYA 

(b) Secondary 

(11) Means of access The dam is situated 9 miles away from 
Ambasamundram railway station 
(South Indian Railway) and is 
accessible by a good metalled road. 
Tuticorin is the nearest port of land¬ 
ing located 60 miles east of Amba- 
samundram. 

XL GEOPHYSICAL 

ll) Area of catchment . 128 square miles 

(2) Nature of catchment * Steep, rocky and entirely covered 
with heavy jungle 

(3) Mean annual precipitation 

(a) Rainfall, (<*) ® ““>hes 
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(4) Total average annual yield 
of the]catchment 

(5) Climate 

(6) Temperature conditions and 
variations 

(7) Rate of flow 

(a) Maximum 

(b) Minimum 

{8)*jDetritus charge of the stream 

(9)a Character (chemical) of the water 
stored in the reservoir 

(10) Geo’ogical features 

(a) of foundations 
(&) of catchment area 

681,749 acre feet 

Being situated at the foot hills of the 
Western Ghats above Papanasam, 
it is subject to both West and North 
East Monsoons (moderato climate). 

Maximum temperature (150°F—in 
Sun). (110°F—in shade) 

Minimum temperature 50°F 

(a) 82,200 cusecs 

Analysis of water 

Quantitative in parts per 100,000 

(i) Total solids—1-0 

(«) Temporary hardness—0*0 

(in) Permanent hardness-1*0 

(»») Chlorine—0-4 

(t>) Anunonioai nitrogen—trace 

(vi) Albuminoid—trace 

(»ii) Oxygon absorbed (Tidy’s) 0*082 

(Diii) Nitric Nitrogen — 

(ix) Phosphorous—6*7 

(r) Alkalinity — 

Qualitative— 

(i) Nitrates — 

(ii) Sulphates—trace. 

(Hi) Phosphates — 

(’») Iron poisonous metals — 

Physical appearance— 

(i) Colour—Yellow 
(H) Turbidity—2*4 
lin) Small—none 

{«) Deeply fissured and broken rook 
(6) The country is steep and rocky 



THAMBRAPARNI DIVERSION WEIR DAM V. 8. (iil) 

HI. TECHNICAL 

(1) Reservoir Data 

(a) M.W.L. 

(b) F.R.L. 

(c) Area at M.W.L. 

(d) Area at f'.lt.L. 

(e) Maximiun length 

(/) Maximum width 

(g) Length of periphery 

(2) Capacity of the reservoir 

(a) Gross 

(b) Live 

(c) Flood storage 

(d) Carry-over 

A. STATISTICAL 

(а) R.L. 644-30 

(б) R.L. 635-00 

(c) 0-24 square mile 

(d) 0-19 square mile 

(a' 643 acre feet 
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(3) Maximum height above the lowest 
point of foundations 

(4) Height above the lowest river bed 
at dam 

(5) Height of the top of the dam above 
the crest of the spillway or weir 

(6) Maximum width at level of founda¬ 
tions 

(7) Width at top 

(8) Batter of face-slopes 
(a) Upstream 

(b) Downstream 

I 

j 

(9) Length at top of the dam 

(a) Non-overflow 

(i) Main 

(b) Spillway or waste weir 

(10) Cnbio volume of the body of the 
dam 

60 foot—non over how section 
45 feet—over Ih-w i eclion 

35-feet—over flow section 
50 feet—non over flow section 

15 feet 

50 feet 

8 feet—non over flow section 
7‘21 feet—over flow section 

Upstream—Overflow section— 
From R.L.590,00 to R.L. 600* 00* 
1 m 10. 

Non overflow section— 
From R.L.590-00 to R.L.600—lin 
10FromR L. 600-0t0oJELL. 630*00 
-0-057 in 1. 
From R.L. 030-00 to R.L. 650*00 
—Vertical 

Downstream- -Overflow Section— 
From R. L. 590-00 to R.L. 600-00- 

0-85 in 1 
From R.L. 000-00 to R.L. 620-00— 
0-71 m I 

From R.L. (520-00 to R.L. 628-90 
(curve with a radius of 62 • 96 feet) 

Above R.L. 620-90 to R.L. 635-00 
(Parabola 2 y 25-64y) 

Non overflow section— 
From R.L. 600-00 to R.L. 640-00- 

1 in 1-33 
From R.L. 640.00 on to top- 
vertical 

1,350 feet 

(i) 163-5 feet 

(6) 1186*5 feet 

1,026,000 cubic feet 
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THAMBRAPARNI DIVERSION 'WEIS DAM V. 8. (v) 

B. OTHERS 

(11) Material of which the dam is con¬ 
structed’ 

(12) Specific gravity 
(a) Masonry 

(13) Nature of protection and water 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with seepage 
and drainage water'' 

(15) Means of securing water tightness 
of the foundations of the dam 

(16) Contraction joints 

(17) Principal stresses in the masomy 
with a note of methods of calcula¬ 
tions employed 

Random rubble in cement mortar 
with coursed rubble facing 

(a) 2*35 (Masonry for cubic foot 
weighs 147 lb) 

Upstream face pointed with (1 : 2) 
cement mortar. 

One longitudinal drain (1' x 1-5')* 
formed over the rock surface eight 
feet from vertical face and connect¬ 
ed by six inches diameter vertical 
holes to the main drain (1' X 1|') 
provided at R.L. 610-00 with a 
stop of 1 in 100. 

The front face to a width of 4 feet in¬ 
to the body of the dam, built with 
impervious masonry in (1:3) ce¬ 
ment mortar and pointed with 
cement mortar (1:2). 

Contraction joints 10 Nos. atchainag- 
es, 200, 300, 400, 500 600, 780, 
1,050,1,150 and 1,250 provided with 
flexible copper stripes seal and 
filled with special asphaltum. 

The stresses described under have 
been calculated by the direct me¬ 
thod of movements, and are within 
the safe capacity of the foundation 
rock and masonry mortar, design¬ 
ed and tested to bear the stresses 
with a factor of safety of 12. 

Overflow section— 
(i) Vertical compressive stress at 
toe with no water on downstream— 
(Reservoir full)—1-95 tons per 
square foot 

(ii) Vertical compressive stress at 
heel with no water on downstream 
(Reservoir empty)—3-03 tons per 
square foot 

{in) Maximum inclined stress at 
heel—3-06 tons per square foot 
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(iv) Maximum inclined stress at 
toe—3-35 tons per square foot 

(u) Maximum inclined stress at 
foundations—3-35 tons per square 
foot 

(m) Inclination of final resultant 
at normal 37°—57' 

Non over flow section 
(i) Vertical compressive stress at toe 

with, no water downstream (Reser¬ 
voir full)—1-81 tons per square 
foot 

(ii) Vertical compressive stress at 
heel with no water downstream (Re¬ 
servoir full) 3’01 tons per square 
foot 

(in) Maximum inclined stress at toe 
—2 • 79 tons per square foot 

(iv) Maximum inclined stress at heel 
—2-11 tons per square foot 

(u) Inclination of final resultant to 
normal—36°—24' 

(18) Maximum pressure on foundations 

(19) Uplift pressure, calculated or mea-"j 
8tired It is so designed that it itself pro¬ 

vides for full uplift, besides foun- 
[> dations are pressure grouted 

through bore holes. 
(20) Measures adopted for preventing 

or counteracting uplift pressures - 

IV. PREPARATION FOR SUBMERGENCE OP AREA ABOVE THE 
DAM 

(1) Land submerged: 

(a) Crown waste 
(b) Proprietory 

(2) Dislocation: 
(а) Villages 
(б) Ramifies 
(c) Population 
(d) Roads: 

(i) Highways 
(t*) District Roads 
(m) Village Roads 

(e) Railway Lines 
(f) Temples, mosques, etc. 
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(g) Graves, etc. 
(h) Trees, gardens, pastures, 

houses, wells, etc. 
(i) Bridges 

(3) Compensation paid under each ca¬ 
tegory of item (2) 

(4) Method of compensating for land of 
dispossessed landholders 

V. AUXILIARY WORKS 

(1) Surplussing works 

(2) Outlet works 

(3) Scouring works 

(4) Inspection facilities 

(5) Fish Pass 

Waste weir is 1,186 ’5 feet long and 
has a maximum discharging ca¬ 
pacity of 120,000 cusecs. 

Two feet diameter steel pipes fitted 
with cut off gates and protecting 
screens to draw water for power 
requirements 

Two scouring sluices, one 3' X 3* 
vent way inside the tank 
chamber and the other 
3' x 3' between the in¬ 
take chamber and the weir over¬ 
flow section, have been provided 
at the left flank. 

(6) Means for dissipating energy below 
the spillway. 

VI. POWER HOUSE 

Vm. SUPPLEMENTARY INFORMATION 

IX. BIBLIOGRAPHY AND HISTORICAL 

As per Thambraparni Dam (V. 9.) 
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V.9.(i) 

V. 9. Thambraparni Dam 

(Masonry) 
I. GENERAL 

(1) Height above the lowest river bed 

(2) Location 

(3) Authority or owner 

(4) Purpose-Main and subsidiary 

(5) Tear of commencement 

(6) Tear of completion 

(7) Capital cost 
(а) Estimated 

(б) Actual 

(10) Installed hydro-electric capacity 
(а) Krm > 
(б) Secondary 

(11) Means of access 

124 feet 

Tinnevelly District, Madras State 
(Thambraparni river) 

Madras Government (Electricity De¬ 
partment) 

To provide subsidiary storage reser¬ 
voir to meet dry weather demand 
for power draft for Papanasam 
Hydro-Electric Scheme 

July 1938 

December 1943 

(a) Rs. 36,02,000-fRs. 6,75,000 for 
splilway gates= Rs. 42,77,000 

(b) Rs. 36,20,000+Rs. 7,41,000 for 
spillway gates = Rs. 43,61,000 

(a) 21,750 KVA (3 of 7,250 each) 

The dam is situated 14 miles from 
Ambasamudram railway station 
(South India Railway) and is ae« 
cessible by a good metalled road* 
Tuticorin is the nearest port of 

H. GEOPHYSICAL 

(1) Area of catchment 
(2) Nature of catchment 

(3) Mean annual precipitatioi 
(a) Rainfall 

57*54 square miles 
Steep and rocky and entirely cover¬ 

ed with heavy jungle except for 
patches of exposed rock 

(a) 90 inches 
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(4) Total average annual yield of tie 
catchment 

(5) Climate 

(6) Temperature conditions and vari¬ 
ations. 

(7) Bate of flow 
(a) Maximum 
(b) Minimum 

(8) Detritus charge of the stream 

(9) Charter (Chemical) of the water 
stored in the reservoir. 

(10) Geological features 
(o) of foundations 
(b) of catchment area 

312,006 acre feet 

Moderate climates. Area is subject* 
ed to both the South West and 
North East monsoons. 

Maximum temperature— 
115°F (in Sun) 
(110° in shade) 
Minimum temperature—50°F 

(a) 47,100 cusecs 
(6) 3 cusecs 

Analysis of water— 
Quantitative—(in parts per 100,000) 
Total solid--2 -5 
Temporary hardness—9*5 
Permanent hardness—1 -0 
Chlorine—0-1 
Ammoniacal Nitrogen—0-001 
Albuminoid—0 *005 
Oxygen absorbed—0 • 161 
Nitric Nitrogen- 
Phosphorous—0-67 
Alkalinity- 

Qualitative :— 
Nitrate— 

Sulphates—Trace 
Phosphates— 
Iron, poisonous metals— 
Colour—Yellow 
Physical appearance 
Turbidity--3'1 
Smell — 

(«) Gneisses and ehamockito 
(b) The country is steep and rocky 

m TECHNICAL 
A. STATISTICAL 

(1) Reservoir Data 
(а) M.W.L. 
(б) F.R.L. 
(c) AreaatM.W.L. 
(&) Area at P. R. L. 
(«) Maximum length 
(f) Maximum width 
(g) Length of periphery 

(o) R.L. 868-00 
(6) R.L. 868-00 
(c) 2 *24 square miles 
(d) 2*24 square miles 
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(2) Capacity of the reservoir 

(a) Gross (a) 101,010 acre feet initially and 126,26S 
acre feet finally after installation 
of spillway gates 

(b) Live 

(e) Flood storage 
(d) Carryover 

Vross Stcticn of Thambrapami Dam 

(3) Maximum height above the lowest 215 feet 
point of foundations. 

(4) Height above the lowest river bed 174feot 
at dam 
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(5) Height of the top of the dam above 27 feet (including 4 feet height of 
the crest of the spillway or weir parapet) 

(6) Maximum width at level of found- 168 feet 
ations 

(7) Width at top 18 feet 

(8) Batter of face-slopes 

(a) Upstream («) 
V As per cross section 

(6) Downstream (b) J 
/9) Length at top of the dam 1,104 feot 

(a) Non-overflow 

(i) Main 744 feet 

(b) Spillway or waste weir 360 feet 

(10) Cubic volume of the body of the 47,726,000 cubic feet 
dam 

B. OTHERS 

(11) Material of which the dam is 
constructed 

(12) Specific gravity 

(a) Masonry 

(13) Nature'of protection and water¬ 
proofing of the upstream and down¬ 
stream faces 

(14) Provision for dealing with see¬ 
page and drainage water 

(16) Means of securing water tight¬ 
ness of the foundations of the dam 

(16) Contraction joints 

Random rubble in cement mortar 
with coursed rubble facing 

(a) 2.4 

Upstream face is pointed two in¬ 
ches deep with cement mortar 
(1:2) 

Drainage and inspection gallery of 
5 feet by 7 f>*et with semi-cir¬ 
cular arch at roof. Two longi¬ 
tudinal foundation drains l£ feet 
by 2 feet connected to gallery by 
9 inches diameter shafts 

Dam face upto 5 feet depth from the 
vertical face line, built with im¬ 
pervious mortar (1 cement, 1 river 
sand and 3 crushed stone) and point¬ 
ed with cement mortar (1:2). 

Seven No. joints spaced at 100 feet* 
intervals. The first being at chain- 
age 150 and the last 750 - chainage. 
They have been provided with 
special asphatum fill, flexible cop* 
per strips and seal. - 
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General view of progress of worhfrom downstream side (Thamkapam Dam) 





View from left $lmk upstream showing Dam ard surpassing works 
(Thambrapami Dam) 
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THAMBRAPARNI dam V. 9. (v) 

(17) Principal stresses in th.© mason¬ 
ry with a note of methods of calcu- (1) Vertical compressive stresses 
lations employed (a) for reservoir full at toe 7'99 

tons per square foot 

(18) Main mum pressure on foundations (6) for reservoir empty at heel 
10 • 76 tons per square foot 

(2) Maximum inclined stress at toe 
14*46 tons per square foot 

(3) Maximum stress on foundation 
11*17 tons per square foot 

(4) Maximum inclined stress at heel 
11 *06 tons per square foot 

The stresses have "been calculated by 
direct method of moments. The 
stresses are all within the safe 
limit of capacity of the founda¬ 
tion rock and the masonry mortar 
is designed and tested to bear them 
within the factor of safety of 12. 

(19) Uplift pressure, calculated or It is so designed that dam itself 
provides for 50 per cent uplift as 
the dam is founded on hard rock. 
Besides, foundation have been pre¬ 
ssure grouted, through^ bore 
holes. 

(20) Measures adopted for preventing 
^ or counteracting uplift pressures, 

IV. P REPARATION FOB SUBMERGENCE OF AREA ABOVE THE DAM 

(1) Land submerged: 

(а) Crown waste 

(б) Proprietory 

(2) Dislo cation: 

(a) Villages 

(b) Families 

(c) Population 

(id) Hoads 

(t) Highways 
(it) District Roads 
{m) Village Roads 
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(e) Railway Lines 
(/) Temples, mosques, etc. 

(g) Graves, etc. 
(h) Trees, gardens, pastures, 

houses, wells, etc. 

(3) Compensation paid under each category 
of item (2) 

(4) Method of compensating for land 
of dispossessed landholders 

V. AUXILIARY 

(1) Surplussing works 

(2) Outlet works 

(3) Scouring works 

(4) Inspection facilities 

Spillway is 360 feet long and is provided 
with 6 gates each 52 feet by 3.8 
feet. The gates are of stoney 
patent lift shutters. 

Two outlet pipes each 8-5 feet 
diameter fitted with screen and 
cut off gates on the upstream side 
and are worked upon by regulating 
valves. 

There is a drainage and inspection 
gallery five feet by seven feet with 
a semi circular arched roof at R.L, 
372-00. 

(5) Fish pass 

(6) Means for dissipating energy be¬ 
low the spillway 

VI, POWER HOUSE 

(1) Hydraulic head 

(2) Name and address of Licensee 
with managing agents (if any) 

(3) Generating units 

(а) Type 
(б) Number 
(c) Capacity 

(i) Firm 
(m) Secondary 

Gross head 300 feet 

The Superintending Engineer, Papa- 
nasam Electricity System, Madura 

(a) Francis turbine 
(63 3 of which one is spare. 

(0 7,250 KVA each or 21,750 KVA 
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<±) Voltage 11,000 

(5) Number of phases and frequency, 3 phases A. 0. 50 cycle 
A.C., orD.C. 

(6) Forebay 

'(7) A brief description of tunnel and 
penstocks 

Two, nine feet steel pipes fitted with 
cut off gates and protecting screens 
drew the water for power require¬ 
ments from the Intake chamber. 
One of those is blanked off pending 
the installation of the second Pipe¬ 
line later The fore-bay capa¬ 
city at spillway level is 28 million 
cubic feet which provides about 
one day’s effective storage for one 
machine on full load. 

The nine feet diameter pipe working 
at present is 3,586 feet m length. 
It has a uniform gradient of 1 in 
300 and contains seven bends 
which are anchored by heavy con¬ 
crete blocks . It is supported at 
28 feet intervals on roller bearings 
to permit movement due to ex¬ 
pansion and contraction and there 
is an expansion joint immediate¬ 
ly downstream of each anchor. 
The velocity at full flow will be 11 
feet per second. 

Further at the end of this low pre¬ 
ssure pipe, and between it and 
the head of the penstock is the 
differential surge pipe. This con¬ 
sists of a vertical riser 9 feet in 
diameter and 61 feet in height 
surrounded by a tank 25 feet dia¬ 
meter, water being admitted from 
one to the other through five ports 
1J feet by 2 feet each. It is design¬ 
ed to lake care of the TnaTimnm 

surges that can be expected due to 
the load fluctuations. On the 
downstream side of the surge pipe 
there is a manifold dividing the 
nine feet diameter outlet into three 
smaller pipes each of which is con¬ 
nected to a.penstock. The nina 
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foot, diameter pipe and surge aro 
deigned to Seed two penstocks 
and power units in tlie ultimate 
development and the third wh*ch 
at present acts as a spare is con¬ 
nected m such a way that the 
junction can be easily dismantl¬ 
ed. 

Three penstocks take off from the 
surge pipe as described above, one 
serving the spare generating unit. 
A fourth will be added later; and 
then this and the present third will 
take their supplies from the second 
low pressure pipe and surge. 

(8) Means provided for excluding 
silt and hash 

(9) Tail race 

(10) Maximum length of transmission 106 miles 
line. 

(11) Principal towns served Madura, Virudungar, Koilpatti, 
Rajapalaiyam, Tuticorin 

(12) Main and subsidiary purpose of Light, industr.esonsmall scale 
the utilisation of electricity 

(13) Any other matter of interest 

Vm. SUPPLEMENTARY INFORMATION 

(1) Constructional feaures 

(2) Changes introduced in the plants 
of the dam in the method of carry¬ 
ing out the work 

(3) Noteworthy occurrences and acci¬ 
dents. 

(4) Operation of the dam 

(а) Regulation 

(б) Silting of'the reservoir 

(i) Total silt deposited 
(w) Rate of silting 
(Hi) Density of the silt deposited 
(iv) Rate of advancement of 

delta. 
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(c) Actual yield as against estima¬ 
ted 

(d) Various measurements and 
observations 

(i) Evaporation losses 

(ii) Sweating below the dam (it) About 71 inches per year 

(Hi) Temperature measurements 

(iv) Seepage and regeneration 

(e) Fish culture 

(/) Anti-malaria measures 

(5) Recreation facilities 

(6) Lessons to be learnt from the cons¬ 
truction and utilisation of the dam . 

IX. BIBLIOGRAPHY AND HISTORICAL 

(1) Historical The idea of constructing a reservoir 
on the Thambrapami river in order 
to regulate and increase the sup¬ 
ply of water for irrigation purposes 
has long been under the considera¬ 
tion of Government but the sche¬ 
mes put forward at different times 
were dropped as unremunerative. 
The last one submitted in Janu¬ 
ary 1935, by the Chief Engineer 
for irrigation m consultation with 
the Chief Engineer for Electricity 
provided for a combined irrigation 
and hydro-electric scheme, th» 
cost to be shared by the Irriga¬ 
tion and Electricity Departments 
in proportion to the stored water 
used by each. The Government 
decided m G.O. No. 1286, Irri¬ 
gation, dated 29th May 1936, that 
the scheme could not be sanction¬ 
ed as part irrigation project, as the 
increased water rate expected was 
found to give an inadequate rei 
turn. They however, sanctioned 
the detailed investigation of the 
scheme as a purely hydro-elec- 
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(2) Personnel 

(3) Bibliography 

trie venture as there was a 1 
lihoocl of its being remunera 
and also stipulated that “ the 
quirements lor irrigation purp< 
should ;>J,so be taken into aceo 
and if i;, is found that then 
an assured supply from lho m 
voir for crjoatjon, resulting in 
ditional irrigaho i revenue 
question of affording a credit to 
hydro-elerl ric project from n 
gatiou funds will bo considered 

Chief Engineers- - 

(1) Sir Henrv Howard, C.I.l 
M.C., 
(2) Col. M. G. Plaits, C.I.E., G. 
E.. M.C. 

Superintending Engineers 
(1) Mr. Henshaw, 

(2) Shree S. C. Krishnamurthi 
Executive Engineers-— 

(1) Shri N. Erishnamurthy 
(2) Shri A. Venkataswaran 
(3) ShriP.M. Chengappa 
(4) Shri G. Venkataraman 
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