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by recording rain gauge. 

rainfall of an area by Thiessen mean Polygon method.

rainfall of an area by isohyetal method. 

meanings rogosity coefficient. 

velocity of a running of a stream in a canal by current meter

approximate discharge of the canal. 
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of an open well by recuperation test. 

of an open well by constant level pumping test. 
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Name of the experiment: Non 

Apparatus required: - funnel, Metal

Theory: - Non recording rain gauge collects the rain 

graduated cylinder and volume of rainfall is recorded and depth of water is calculated by

formula. 

Volume of water collected in cm3

Procedure:-When the rainfalls, it

(In India) and measures and records the rainfall collected in the bottle by pouring it in to 

a standard 

Graduated measuring jar (Two different types of jars for 200 cm2 and 100 cm2 collecto

available). 

This process of measuring at 8:30 AM

common throughout this country

However , if the rainfall on a the

the bottle ,then two or three intermediate readings may be taken and their sum will then have to

be recorded as the rainfall of the past 24hrs,of the day . On which the final reading (i.e., at 8:30

AM) is taken. When the rainfall on a given day exceeds 2.5

day. 

 

 

 

 

 

 

 

 

 

 
 

EXPERIMENT NO. - 1 

 recording rain gauge 

Metal casing, glass bottle. 

Non recording rain gauge collects the rain water and is measured by means of

graduated cylinder and volume of rainfall is recorded and depth of water is calculated by

in cm3 / area of aperture of the gauge in cm2 = cm depth

it is collected in the bottle. A man comes daily daily

India) and measures and records the rainfall collected in the bottle by pouring it in to 

Graduated measuring jar (Two different types of jars for 200 cm2 and 100 cm2 collecto

8:30 AM and recording the rainfall of the past 24 

country 

the certain day is too much ,and is likely to exceed the capacity

the bottle ,then two or three intermediate readings may be taken and their sum will then have to

be recorded as the rainfall of the past 24hrs,of the day . On which the final reading (i.e., at 8:30

. When the rainfall on a given day exceeds 2.5mm, then that day is called a

water and is measured by means of 

graduated cylinder and volume of rainfall is recorded and depth of water is calculated by 

depth of water. 

daily at 8:30 AM 

India) and measures and records the rainfall collected in the bottle by pouring it in to 

Graduated measuring jar (Two different types of jars for 200 cm2 and 100 cm2 collectors are 

 is 

to exceed the capacity of 

the bottle ,then two or three intermediate readings may be taken and their sum will then have to 

be recorded as the rainfall of the past 24hrs,of the day . On which the final reading (i.e., at 8:30 

mm, then that day is called a rainy 



 



Name of experiment: measurement

Apparatus required Funnel, Measuring

Theory The rainwater inters the circular collector and then passes through a funnel. The 

discharges the water into two compartment buckets. When 0.25 mm water gets filled in one

compartment, the bucket tips up, emptying in to a reservoir, and moving the se

into place beneath the funnel. The tipping of the bucket completes and electric circuit, causing a

pen to mark on revolving drum .Since the movement of the tipping of the bucket can be

transmitted electrically over distances, such gauges a

accessible areas from where they can supply their measurements directly to the control room at

meteorological station. 

Procedure- The tipping bucket type

at end of the receiver funnel is provided .A pair of bucket are pivoted under the funnel such a

that when one bucket receives

reservoir bringing the other bucket

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

EXPERIMENT NO.-2 

measurement of rain fall by recording rain gauge, Tipping

Measuring glass, cover 

The rainwater inters the circular collector and then passes through a funnel. The 

the water into two compartment buckets. When 0.25 mm water gets filled in one

compartment, the bucket tips up, emptying in to a reservoir, and moving the second compartment

into place beneath the funnel. The tipping of the bucket completes and electric circuit, causing a

pen to mark on revolving drum .Since the movement of the tipping of the bucket can be

transmitted electrically over distances, such gauges are generally installed in hilly area and in

accessible areas from where they can supply their measurements directly to the control room at

type rain gauge consists of 30 cm diameter sharp

at end of the receiver funnel is provided .A pair of bucket are pivoted under the funnel such a

receives 0.25mmof precipitation it tips discharging its

bucket under the funnel . 

gauge, Tipping bucket type 

The rainwater inters the circular collector and then passes through a funnel. The funnel 

the water into two compartment buckets. When 0.25 mm water gets filled in one 

cond compartment 

into place beneath the funnel. The tipping of the bucket completes and electric circuit, causing a 

pen to mark on revolving drum .Since the movement of the tipping of the bucket can be 

re generally installed in hilly area and in 

accessible areas from where they can supply their measurements directly to the control room at 

sharp edge receiver 

at end of the receiver funnel is provided .A pair of bucket are pivoted under the funnel such a way 

its content into a 



 



Name of the experiment:-Thiessen

Apparatus required: 1) Rainfall

2) Station

3) Measuring

Theory Adjacent station are joined by straight lines thus dividing the entire

area in series of triangles, perpendicular

Lines, thus forming a series of polygons each containing one and only one rainfall stations .if P 

is mean rain fall and area of basin is A

     Is the area surrounding polygons.

Procedure- The area is divided 

then divided the area into triangles by joining shorter diagonal two and four then draw

perpendicular bisector by dotted

calculated . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXPERIMENT NO.-3 

Thiessen polygon method 

Rainfall recording instrument at station 

Station marking instrument 

Measuring take 

Adjacent station are joined by straight lines thus dividing the entire 

triangles, perpendicular bisectors are erected on each of these 

forming a series of polygons each containing one and only one rainfall stations .if P 

basin is A then 

polygons. 

 into triangles .the 

into triangles by joining shorter diagonal two and four then draw

dotted lines to divide the area into polygons .then 

forming a series of polygons each containing one and only one rainfall stations .if P 

into triangles by joining shorter diagonal two and four then draw 

 rainfall P is 



 



Name of the experiment: Average

Apparatus required: 1.Rainfall 

2. Station marking

3. Measuring

4.planimeter

Theory: - Isohyetal are contours of equal rainfall. They are drawn on map after the rainfall at

each station is plotted .the area between the adjacent Isohyetal in each station is calculated as

below . 

Pav = 
 

Where pav = Mean precipitation.

P1,P2,P 

by plannimeter , 

Procedure: 

1. 

plannimeter . 

2. Then rainfall values are recorded

3. Multiply the area with rainfall

4. Pav = 
 

Thus mean rainfall is calculated.
 

 

 

 
 

EXPERIMENT NO.4 

Average rainfall by Isohyetal method 

 recording instrument at station 

marking instrument 

Measuring tape 

4.planimeter 

Isohyetal are contours of equal rainfall. They are drawn on map after the rainfall at

each station is plotted .the area between the adjacent Isohyetal in each station is calculated as

-1 + pn)/2 

Mean precipitation. 

recorded as rain gauge station & Isohyetal maps are 

rainfall of each isohyets and then . 

-1 + pn)/2

calculated. 

Isohyetal are contours of equal rainfall. They are drawn on map after the rainfall at 

each station is plotted .the area between the adjacent Isohyetal in each station is calculated as 

 

maps are prepared. 

pn)/2 



 



Name of the experiment: To determine

Apparatus required: current meter, instrument for measuring cro

water in river, stream on canal 

Theory: stream water velocity is typically measured using a current meter, generally consists of

propeller or a horizontal wheel with a small core shaped cups attached to it which fill with water

and turn the wheel when placed in flowing water .the number of rotating of the propeller or

wheel cap mechanism corresponding with velocities at the water flowing in the stream water

subjected ton friction from stream

it is conventional to measure flow at 0.6 times the total depth, which typically represents the

average flow velocity in the stream.

Procedure : This is achieved by attaching the current meter to a height calibrated rod ,the rod

can also be used to measure stream stage

velocity to the cross sectional area

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

EXPERIMENT NO. 05 

determine velocity and discharge of water using current

: current meter, instrument for measuring cross sectional area of flow of

: stream water velocity is typically measured using a current meter, generally consists of

propeller or a horizontal wheel with a small core shaped cups attached to it which fill with water

and turn the wheel when placed in flowing water .the number of rotating of the propeller or

wheel cap mechanism corresponding with velocities at the water flowing in the stream water

stream bed and air. Thus when we take water velocities

it is conventional to measure flow at 0.6 times the total depth, which typically represents the

stream. 

This is achieved by attaching the current meter to a height calibrated rod ,the rod

stream stage height .the discharge can be found by multiplying

area of the flow . 

current meter 

ss sectional area of flow of 

: stream water velocity is typically measured using a current meter, generally consists of 

propeller or a horizontal wheel with a small core shaped cups attached to it which fill with water 

and turn the wheel when placed in flowing water .the number of rotating of the propeller or 

wheel cap mechanism corresponding with velocities at the water flowing in the stream water 

velocities measurement 

it is conventional to measure flow at 0.6 times the total depth, which typically represents the 

This is achieved by attaching the current meter to a height calibrated rod ,the rod 

multiplying the 



Aim 

Apparatus: Rectangular channel,

Theory : When water flow in open channel ,resistance is offered to it ,when result in causing a

head loss due to resistance and also

flowing water is generally counteracted by the component

body of the water in the direction of the motion for establishment of uniform flow in open

channel, the resistance to the flow

V= 1/n R 2/3 S ½ 

When 

r= hydraulic mean depth =A/P 

s= Slope of channel =y/L 

Procedure:- 

Water is let out in the rectangular channel by opening the valve of supply pipe .when the flow

becomes stable and uniform, the observations are taken to find out n .The depth of flow is

measured by the noting the reading of the hook gauge when it touches the bed of the channel and

free surface of the water discharge is measured by noting the volume of water collected in the

tank for certain period of time and manning rugosity coefficient 

formula 

 

 

 

 

 

 

EXPERIMENT NO. 6 

 

channel, measuring tank Hook etc. 

When water flow in open channel ,resistance is offered to it ,when result in causing a

and also result is loss of energy .The resistance  is in

flowing water is generally counteracted by the component of gravitational force acting on the

body of the water in the direction of the motion for establishment of uniform flow in open

flow must be balanced by the gravity force .the fundamental

 

Water is let out in the rectangular channel by opening the valve of supply pipe .when the flow

becomes stable and uniform, the observations are taken to find out n .The depth of flow is

measured by the noting the reading of the hook gauge when it touches the bed of the channel and

free surface of the water discharge is measured by noting the volume of water collected in the

tank for certain period of time and manning rugosity coefficient is calculated with the help of

When water flow in open channel ,resistance is offered to it ,when result in causing a 

resistance  is in countered by the 

of gravitational force acting on the 

body of the water in the direction of the motion for establishment of uniform flow in open 

fundamental 

Water is let out in the rectangular channel by opening the valve of supply pipe .when the flow 

becomes stable and uniform, the observations are taken to find out n .The depth of flow is 

measured by the noting the reading of the hook gauge when it touches the bed of the channel and 

free surface of the water discharge is measured by noting the volume of water collected in the 

is calculated with the help of 



 

Name of the Experiment: Design

crops and area to be irrigated 

 

Apparatus required: Regime channel, leveling instrument, tape

Theory: 

Velocity V=(Qf
2
 /140)

(1/6)
 

Where V= velocity in m/s 

Q= Discharge m3/s 

F= silt factor 

F= 1.76*sqrt(d mm) 

A= Q/V 

P= 4.75*sqrt(Q) 

A=BD+D
2
/2 

R=5V
2
/(2f) 

Where A =area of cross section 

P= perimeter 

Side slope is ½:1 

R=(BD+D
2
/2)/(B+2.3D) 

S=f
5/3

/2240*Q
1/6

 

Q=
discharge in m3/s 

Procedure For designing an irrigation

the channel is plotted .the FSL is

steeper than one to be given by canal

EXPERIMENT NO. 7 

Design a regime channel by Lacey theory for the given

Regime channel, leveling instrument, tape 

irrigation channel, longitudinal section and cross section

is to be fixed above ground level. 

canal bed .the balancing depth of section is also taken .

given pattern of 

section of 

taken . 



.

 



Name of the experiment: Recuperation

Objective: To determine yield of

Principle: Through the constant level pumping test gives an accurate value of safe yield of an

open well, it is sometimes very difficult to regulate the pump in such a way that constant level is

maintained in the well. In such a circumstance, a recuperation test is r

recuperation test, water is depressed to any level below the normal and the pumping is stopped.

The time taken for the water to recuperate to the normal level is noted.

to recuperate to normal level is noted

as under. 

Let aa =static water level in the well,

bb = Water level in the well when the pumping stopped

h1= depression head in the well when

cc = water level in the well at a time

h2 = depression head in the well at

h = = depression head in the well at a time t after the pumping stopped

dh = decrease in depression head in a

t,T = time in hours. 

Thus , in a time t, reckoned from the instant of stopping the pump ,the water level recuperate ,by

(h1-h) meters in a time dt after this ,the

Where A = cross-sectional area of

EXPERIMENT NO. 08 

Recuperation - test 

of an open well by Recuperation test 

Through the constant level pumping test gives an accurate value of safe yield of an

open well, it is sometimes very difficult to regulate the pump in such a way that constant level is

maintained in the well. In such a circumstance, a recuperation test is resorted to. In the

recuperation test, water is depressed to any level below the normal and the pumping is stopped.

The time taken for the water to recuperate to the normal level is noted. From the data ,the water

noted from the data the discharge from the well can

well, before the pumping started. 

when the pumping stopped 

when the pumping stopped 

a time T after the pumping stopped 

well at a time T after the pumping stopped 

h = = depression head in the well at a time t after the pumping stopped 

in depression head in a time dt 

Thus , in a time t, reckoned from the instant of stopping the pump ,the water level recuperate ,by

this ,the head recuperates by a value of meters. 

of well at its bottom 

Through the constant level pumping test gives an accurate value of safe yield of an 

open well, it is sometimes very difficult to regulate the pump in such a way that constant level is 

esorted to. In the 

recuperation test, water is depressed to any level below the normal and the pumping is stopped. 

From the data ,the water 

can be calculated 

Thus , in a time t, reckoned from the instant of stopping the pump ,the water level recuperate ,by 



Again, if Q is the rate of discharge

volume of water entering the well

dV = Q dt 

But Q is proportional to h 
 

 

Where K is a constant depending

enters. 

Equating (1) and (3), we get 

K h dt = -A dh 

The minus sign indicates that h 

limits: t = 0 when h = h1; t = T when h =

 

Thus knowing the value of h1, h2 and T from recuperation test, the quality K/A can be

calculated. K/A is known as the 

meter per hour per sq. meter of the area through which water per collates under 

depression head. In the absence of the recuperation test, the following rough values of K/A

specified by Marriott can be adopted.

 

 

of discharge in the well at the time t, under the depression

entering the well in them t hours is given by 

constant depending upon the soil at the base of the well through 

 decreases as time t increases. Integrating the above

when h = h2 . 

knowing the value of h1, h2 and T from recuperation test, the quality K/A can be

 specific yield or specific capacity of an open well. In

meter per hour per sq. meter of the area through which water per collates under 

depression head. In the absence of the recuperation test, the following rough values of K/A

adopted. 

depression head h, the 

 which water 

above between the 

knowing the value of h1, h2 and T from recuperation test, the quality K/A can be 

well. In cubic 

meter per hour per sq. meter of the area through which water per collates under one meter 

depression head. In the absence of the recuperation test, the following rough values of K/A 



Name of the experiment: Constant

Objective: To determine the yield

Principle: In this test ,a pump with suitable regulation arrangement is used .the water level is

depressed by an amount h( say) known as depression head .the speed of the pump is so adjusted

that whatever water enters the well under depression head .is pumped out and a constant water

level maintained in the well . the amount of water pumped out is measured with the help of a v

notch or any other arrangement in a given amount of time for which the pump speed was

regulated to a constant value .The quantity pumped out in one hours gives the yield of the well

per hour . 

The formula for discharge is comic

Q= AxV 

Where, Q = discharge in m/sec 

A = Cross sectional area of flow into

V= Mean velocity of water per collating into the well in m/sec

C= percolation Intensity Coefficient.

This is constant of the formation

smaller for finer soil. 

Type of Soil 

Clay 

Fine sand 

Coarse sand 

  Knowing the value of K/A by observation, the

head h can be calculated as under. 

 

 

 

EXPERIMENT NO. 9 

Constant level pumping test. 

yield of a well by constant head method. 

: In this test ,a pump with suitable regulation arrangement is used .the water level is

h( say) known as depression head .the speed of the pump is so adjusted

the well under depression head .is pumped out and a constant water

level maintained in the well . the amount of water pumped out is measured with the help of a v

notch or any other arrangement in a given amount of time for which the pump speed was

ed to a constant value .The quantity pumped out in one hours gives the yield of the well

is comic from an open well with impervious lining may

flow into the well at its base; in m2 

V= Mean velocity of water per collating into the well in m/sec 

Coefficient. 

formation around the well .Its value is greater than for

K/A cubic mtr per sq.m Area

0.25 

0.50 

1.00 

observation, the discharge from a well under a constant

 

: In this test ,a pump with suitable regulation arrangement is used .the water level is 

h( say) known as depression head .the speed of the pump is so adjusted 

the well under depression head .is pumped out and a constant water 

level maintained in the well . the amount of water pumped out is measured with the help of a v- 

notch or any other arrangement in a given amount of time for which the pump speed was 

ed to a constant value .The quantity pumped out in one hours gives the yield of the well 

may be written as 

for coarse soil and 

sq.m Area 

constant depression    



Q= Kx H 

Q = ( K/A) x A x H 

Or Q = 2.303/T x (log 10 h1/h2)(log 10 h1/h2) x AH m3/hour 



It should be noted that the time in

will be in cumec: the distance Q will be the maximum yield of the well if h 

maximum depression head. 

If H is the average depression head, Q

Q = K x I x A 

Q = K x A x h/L 

Q = K/L x A x h 

Due to the cavity formation, the 

area of the bottom of the well. 

From the above expression, it is clear

However the percolation head h cannot be increase beyond a certain critical value because

otherwise, the percolation velocity will be exceeded and the soil particle will be distributed and

dislodged .the critical value of h at which the velocity is critical is known as the critical

depression head .normally the depression head is kept equal to 1/8of the critical head .Su

head is known as working head. 

Maximum Yield or critical yield

depression head. The yield under

pumping test can find the maximum

 

 

 

 

 

 

 

 

 

 

 

 
 

in above Expression is in hours. If T is substituted

: the distance Q will be the maximum yield of the well if h corresponds to the

head, Q will be the average yield. 

 area A is taken to be equal to 4/3 times the actual

clear that the discharge increase with the percolation

However the percolation head h cannot be increase beyond a certain critical value because

velocity will be exceeded and the soil particle will be distributed and

dislodged .the critical value of h at which the velocity is critical is known as the critical

depression head .normally the depression head is kept equal to 1/8of the critical head .Su

 

yield therefore will be obtained corresponding to the critical

under the working head is known as the maximum safe

the maximum safe yield 

substituted in second, Q 

corresponds to the 

the actual cross sectional 

the percolation head h . 

However the percolation head h cannot be increase beyond a certain critical value because 

velocity will be exceeded and the soil particle will be distributed and 

dislodged .the critical value of h at which the velocity is critical is known as the critical 

depression head .normally the depression head is kept equal to 1/8of the critical head .Such a 

therefore will be obtained corresponding to the critical 

safe yield for a 



 



SITE VISIT OF SUBERNAREKHA

Project (technical site visit Programme )

Subarnarekha project is a multipurpose project which 

domestic 

Use, flood control and generation

Jharkhand, odissa and west Bengal

(A) Irrigation 

i. Jharkhand C.C.A 1,54,802

ii. Odissa C.C.A. -90,000 Ha

iii. iii.West Bengal C.C.A. -5,000

(B) Multiple + Industries use -740Mcm

(C) Hydel power Generation 

(D) Flood control benefits to Odisha

A Tripartite aggregament ( TPA) Was

Jharkhand ) Odissa and West Bengal

The project envisages construction of two Dams namely Chandil dam across Subarnarekha

river at chandil and icha dam across river Kharkai at Icha and two barrages one at galudih

across river Subarnarekha and

Gagia Barrage and galludih barrage is situated in east singhbhum District and chandil dam

and Icha dam is situated at Saraikela

has been constructed already and dam at Icha and barrage at gajia is under construction

Subrenarekha river originates

Cost of the project 

The cost of the project at 2010 schedule of rate is Rs. 6, 61374 Crore and expenditure till

march 2012 is 4,609.68 Crore

 

 

 

 

EXPERMENT NO. 10 

SUBERNAREKHA MULTIPURPOSE 

Programme ) 

Subarnarekha project is a multipurpose project which supply water for irrigation industries

and generation of power .It envisages the irrigation benefits

Bengal . 

1,54,802 Ha 

90,000 Ha  

5,000 Ha 

740Mcm in Jharkhand 

8.00MW ( 24 units of 4MW each ) Jharkhand

Odisha + West Bengal 

Was executed among the three states viz 

Bengal in the year 1978. 

The project envisages construction of two Dams namely Chandil dam across Subarnarekha

river at chandil and icha dam across river Kharkai at Icha and two barrages one at galudih

and other at ganjia across river Kharkai. 

Gagia Barrage and galludih barrage is situated in east singhbhum District and chandil dam

Saraikela kharsaw Distic dam at Chandil and barrage

has been constructed already and dam at Icha and barrage at gajia is under construction

originates from Nagri near Ranchi. 

The cost of the project at 2010 schedule of rate is Rs. 6, 61374 Crore and expenditure till

Crore . The scheme is supposed to be completed by 2016

supply water for irrigation industries 

benefits to three state viz 

Jharkhand 

Bihar ( now 

The project envisages construction of two Dams namely Chandil dam across Subarnarekha 

river at chandil and icha dam across river Kharkai at Icha and two barrages one at galudih 

Gagia Barrage and galludih barrage is situated in east singhbhum District and chandil dam 

barrage at galudih 

has been constructed already and dam at Icha and barrage at gajia is under construction 

The cost of the project at 2010 schedule of rate is Rs. 6, 61374 Crore and expenditure till 

2016-2017. 



First Clearance 

Stage II clearance 1655.55 Ha

Stage I clearance 145.26 Ha

Land Requirement 

Approximate 37,526 Ha of Land is required out of which 20,270 Ha of land 

acquired. 

Salient features of Chandil 

Location Chandil 

District Saraikela Kharsam

Catchment 5646km2 

Rainfall  1192mm 

Total yield2220FRL 192M

Type of Dam Composite type

Ht. of dam 56.50 M 

No. of village fully affected 

No. of village partially affected

Top width of the dam 875 M

Length of dam 720 M 

Gross storage   1963MCM 

Live storage 1611MCM 

Dead storage  352 MCM 

Land under sub mergence 17346.64 Ha

Length of Chandil left Canal-

Length of Chandil Right canal

1655.55 Ha 

145.26 Ha 

Approximate 37,526 Ha of Land is required out of which 20,270 Ha of land has been

 Dam 

Saraikela Kharsam 

192M 

Composite type 

 32 

affected 84 

875 M 

17346.64 Ha 

- 127.21Km 

canal 33,04 km

has been 



 


