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Chapter  5 
Hydrology and water assessment 

5.0  General  

The proposed Godavari (Janampet) - Cauvery (Grand Anicut) link system 

envisages diversion of 7000 Mm3 from the proposed Janampet barrage on 

Godavari for extending irrigation, domestic and industrial water supply benefits 

in the States of Telangana, Andhra Pradesh and Tamil Nadu before out falling 

into Grand Anicut on Cauvery river. This DPR consists of following three link 

projects for which feasibility reports have already been prepared and circulated 

by NWDA to the concerned States. 

 

a) Godavari (Janampet) - Krishna (Nagarjunasagar) link project-340 km  

         (Reach-I) 

b) Krishna (Nagarjunasagar) - Pennar (Somasila) link project-393 km 

(Reach-II) 

c) Pennar (Somasila) - Palar - Cauvery (Grand Anicut) link project-529 km 

(Reach-III) 

In the above first link proposal (Reach-I), the link was proposed to off 

take from Inchampalli dam, on Godavari basin at feasibility stage. Due to large 

area coming under submergence, it is decided that an alternative site is to be 

located in order to get less area under submergence. Accordingly, a barrage site 

is finally selected about 85 km d/s of Inchampalli dam  i.e. Janampet barrage. In 

view of this modified proposal, the alignment of this link has been slightly 

changed from the original, whereas the link alignments of other two reaches are 

the same.    

Seasonal climate prevails in the link project area. Generally, four distinct 

seasons are noticeable in the year viz., Monsoon from June to October, Post-

monsoon from October to December, Winter from January to February and 

Summer from March to May. The climate is normally cold from January to 

February which is followed by hot season from March to May. The hydrology 

and water availability studies of the project are based on the Water balance 

studies of Indravati (TS No. 42, December-2015) and Lower Godavari (TS No. 

83, February-2016) sub-basins of Godavari basin prepared by NWDA.  
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5.1  General Information about Regions 

The salient features/general information of the four major basins concerning the 

link system viz. Godavari, Krishna, Pennar and Cauvery is described as under:  

(i)  Godavari basin  

The river Godavari is the second largest in the country and the largest in 

Southern India. It rises in the Sahyadri hills at an altitude of about 1067 m near 

Triambakeswar in the Nashik district of Maharashtra State and flows for about 

1465 km in a general southeastern direction through the States of Maharashtra, 

Telangana and Andhra Pradesh before joining the Bay of Bengal at about 97 km 

south of Rajahmundry in Andhra Pradesh. The basin extends over an area of 

312813 km2 covering the States of Maharashtra, Karnataka, Madhya Pradesh, 

Chhattisgarh, Odisha, Telanganga and Andhra Pradesh which is nearly 10% of 

the total geographical area of the country. The major tributaries joining the 

Godavari are the Pravara, the Purna, the Manjra, the Maner, the Pranhita, the 

Penganga, the Wardha, the Indravati and the Sabari.  

 

The Godavari basin receives major part of its rainfall during the 

Southwest monsoon period. The other rainy seasons are not so well defined and 

well spread as the South-West monsoon season. The annual rainfall of the basin 

varies from 3000 mm to 600 mm. The Godavari basin has a tropical climate. 

The mean annual surface temperature in the Western Ghat area is about 24oC, 

and it increases gradually towards the east and attains a maximum of 29.4oC on 

the East Coast. During January the mean daily minimum temperature increases 

from West to East from 15oC on the Western Ghats to about 18oC on the East 

Coast. The mean maximum daily temperature generally exceeds 30o C in the 

western part of the Godavari basin and it is only slightly less than 300 C in the 

Eastern part. 

The newly proposed Janampet barrage, identified as the diversion point 

for the link system, is located on main Godavari river in Telangana. 
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(ii)  Krishna basin  

The Krishna is the second largest river in the Peninsular India flowing 

east and draining into the Bay of Bengal. The river rises in the Mahadev range 

of the Western ghats near Mahabaleshwar at an altitude of about 1337 m above 

mean sea level and flows through the States of Maharashtra, Karnataka, 

Telangana and Andhra Pradesh. The total length of the river from source to its 

outfall into Bay of Bengal is about 1400 km of which 305 km is in Maharashtra, 

483 km in Karnataka and 612 km in Telangana and Andhra Pradesh. The basin 

extends over an area of 258948 km2 spread in the States of Maharashtra, 

Karnataka, Telanganga and Andhra Pradesh which is nearly 8% of the total 

geographical area of the country.The important tributaries of the Krishna are the 

Bhima, Ghataprabha, the Malaprabha and the Tungabhadra u/s of the 

Nagarjunasagar project and the Musi, the Palleru and the Muneru d/s of the 

project.  

 

The Krishna basin receives the major portion of its rainfall during 

Southwest monsoon period. During this period, the basin receives about 80% of 

its total annual rainfall. The annual rainfall in the Krishna basin varies from 

3048 mm to 600 mm. The Krishna basin has a tropical climate. The mean 

annual surface temperature in the Western Ghats is about 24oC. It increases 

gradually towards the East and attains a maximum of 29.4oC on the East Coast. 

During January, the mean daily minimum temperature increases from West to 

East from 15oC in the Western Ghats to about 18oC in the East Coast; the mean 

daily maximum temperature generally exceeds 30o C in the Western part of the 

Krishna basin and is only slightly less than 30o C in the Eastern part.  

The Nagarjunasagar project on Krishna river is identified as the 

balancing reservoir in the proposed link system for diversion of water from 

Krishna to Pennar.  

(iii)  Pennar basin  

Pennar river is one of the major rivers of the Indian Peninsula flowing 

eastwards and draining into the Bay of Bengal. The Pennar river rises in 

Chennakesava hill of the Nandidurg range in Kolar district of Karnataka State. 

The total length of the river from the source to its out fall into the sea is 597 km, 
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of which about 61 km is in Karnataka and the remaining 536 km in Andhra 

Pradesh. The total catchment area of the basin is 55213 km2 located in the States 

of Karnataka and Andhra Pradesh. The principal tributaries of the river are the 

Jayamangali, the Kunderu and the Sagileru from the left and the Chitravati, the 

Papagni and the Cheyyeru from the right.  

 

The Pennar basin receives rainfall both during the south-west and north-

east monsoons. The rainfall during the non-monsoon period is not significant. 

The north-east monsoon (October through January) provides a little 

precipitation but the predominant rain falls when the south-west monsoon (June 

through September) occurs. Post monsoon cyclonic activity in the Bay of 

Bengal during September and October produces increased rainfall in the coastal 

region. The mean annual rainfall within the drainage basin varies from about 

550 mm near Anantapur area to 900 mm in the vicinity of Nellore. 

The mean maximum daily temperature varies from 40.3oC observed at 

Cuddapah to 34.7oC observed at Arogyavaram and the mean minimum daily 

temperature varies from 20°C observed at Nellore to 15.3°C observed at 

Arogyavaram. In general, humidity is high during the monsoon period and 

moderate during non-monsoon period. The relative humidity in the catchment 

of Pennar basin ranges from 21 to 84 percent.  

The Somasila project on Pennar river is identified as the balancing 

reservoir in the proposed link system for diversion of water from Pennar to 

Cauvery. 

  (iv)  Cauvery basin  

The Cauvery river rises in the Western Ghats in Kodagu district of 

Karnataka at an altitude of about 1341 m above mean sea level and flows 

through the States of Kerala, Karnataka, Tamil Nadu and the Union Territory of 

Puducherry. The total length of the river from the source to its outfall in Bay of 

Bengal is about 800 km of which 320 km is in Karnataka, 416 km in Tamil 

Nadu and 64 km in the common boundaries between Karnataka and Tamil 

Nadu. The basin extends over an area of 81155 km2 in the States of Karnataka, 

Kerala, Tamil Nadu and Puducherry (UT). The principal tributaries of the 
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Cauvery are Lakshmanthirtha, Hemavathi, Harangi, Shimsha, Kabini, Arkavati, 

Suvarnavathi, Palar, Bhavani, Amaravathi, Noyil and Ponnanaiar.  

The Cauvery basin experiences tropical climate. Here, the main climatic 

feature is the monsoon rain. The north-east monsoon provides the greater 

portion of the annual precipitation. The far north-western part of the drainage 

basin has a pre-humid climate which passes eastwards into humid, moist sub-

humid, dry sub-humid and semi-arid zones. The recorded maximum and 

minimum temperatures are 44°C and 18°C respectively.  

The highest rainfall in the basin is received along the western border of 

the basin during the south-west monsoon. The eastern side of the basin gets 

most of the rain during the north-east monsoon. Depressions in the Bay of 

Bengal affect the basin in the monsoon, causing cyclones and widespread heavy 

rains.  

The Grand Anicut across Cauvery is identified as the terminal reservoir 

for the link system.  

The drainage areas of various basins/sub-basins concerning the project 

area are tabulated in Table 5.1 below. 

Table 5.1 

   Drainage areas of basins/sub-basins concerning the project area 

Sl. No. Name of Basin/Sub-

basin  

Drainage area (km2) 

1 Godavari basin 312813  

2 Krishna basin  258948 

3 Pennar basin 55213 

4 Cauvery basin 81155 

 

5.1.1  Command area 

The Godavari (Janampet) - Cauvery (Grand Anicut) link project 

envisages diversion of 7000 Mm3 of waters from the proposed Janampet barrage 

on Godavari river to provide irrigation, domestic and industrial water supply to 

the needy areas as detailed in Table 5.2 below:  
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Table 5.2 

States/ districts to be benefited enroute the link alignment 

Sl.No. State District 

1 Telangana Bhadradri Kothagudem  

  Khammam 

  Nalgonda 

2 Andhra Pradesh Krishna 

  Guntur 

  Prakasam 

  Nellore 

  Chittoor 

3 Tamil Nadu Tiruvallur 

  Vellore 

  Kanchipuram 

  Tirivannamalai 

  Villupuram 

  Cuddalore 

  Thanjavur 

The total annual irrigation under the link project is 938152 ha with an 

annual utilisation of 5608 Mm3 of water. Besides, it is envisaged to provide 

about 384.Mm3 towards domestic water supply in the command benefiting 

about 111.34 lakh people and about 521 Mm3 for industrial water supply in the 

region after accounting for 487 Mm3 towards transmission losses.  

5.1.2  Floods and drainage 

(a) Godavari at Janampet 

The gauge and discharge data is observed by the Central Water 

Commission at Perur G&D site on river Godavari at about 90 km upstream of 

the proposed Janampet barrage site. The proposed Thupakulagudem project of 

Telangana State is also located upstream of Janampet on Godavari. As per the 

data available for the project, the estimated 100 year return flood is 85000 

cumec, while 500 year return flood is 102000 cumec. The estimated 100 year 

flood at Janampet is likely to be between 70000 to 102000 cumec. The design 

flood discharge for barrage has been computed to be 73630 cumec (100 year 

frequency).  
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(b) Krishna at Nagarjunasagar 

The construction of the Nagarjunasagar Dam was commenced in the year 

1956 and completed by the year 1967 The 1000 year design flood at the dam is 

58340 cumec, while the routed flood is 45310 cumec. The maximum observed 

flood recorded at the dam is 30050 cumec.  

(c)  Pennar at Somasila 

The design flood at the dam is 19680 cumec. The maximum discharging 

capacity at FRL(100.58 m )/MWL(101.80 m) is 19680/22375 cumec.  

(d)  Cauvery at Grand Anicut 

The flood discharging capacity of Grand Anicut is 3327.22 cumec. The 

maximum flood levels at front and rear are 60.84 m and 58.60 m respectively 

against a full pond level of 59.22 m.  

5.1.3  River geometry 

 

 The river geometry of Godavari, Krishna, Pennar and Cauvery river 

systems are shown in Plate 2.1 to 2.4.  

5.1.4   Ground water recharge  

The proposed diversion through the 1251.59 km long canal is expected to 

recharge the ground water enroute the canal as well as in the command area.  

The project area is situated in the sub-basins of Lower Godavari (G-10) in 

Godavari basin, Muneru (K-12) and Palleru (K-11) in Krishna basin, Basin of 

streams between Krishna and Gundlakamma, Gundlakamma basin,  Basin of 

streams between Gundlakamma and Pennar, Pennar delta sub-basin of Pennar 

basin, Basin of streams between  Pennar and Palar, Palar basin, Basin of streams 

between  Palar and Cauvery and Cauvery delta sub-basin of Cauvery basin. The 

districts that are traversed by the link and in which its command area lies are  

Bhadradri Kothagudem, Khammam and Nalgonda in Telangana, Krishna, 

Guntur, West Godavari, Prakasam, Nellore and Chittoor in Andhra Pradesh and 

Tiruvallur, Vellore, Kanchipuram, Tiruvannamalai, Villupuram and Cuddalore 

of  Tamil Nadu. As per the “Dynamic Groundwater Resources of India ( As on 
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31st March, 2013)”, the ground water potential, existing draft, balance and stage 

of utilisation in these districts of the project area are given in Table 5.3.  

 

Table 5.3 

Ground water particulars of districts in the project area 

                                                                                                            Unit: Mm3 

State/District Net annual 

availability 

Draft for  

irrigation 

Projected 

demand 

for D&I 

(2025 AD) 

Availability 

for future 

irrigation 

Telangana     

Khammam* 1593 545 92 956 

Nalgonda 1683 989 126 568 

Andhra Pradesh     

Krishna 1363 453 95 815 

Guntur 1475 409 147 919 

West Godavari 1544 598 101 845 

Prakasam 1560 506 97 957 

Nellore 2567 745 95 1727 

Chittoor 1649 1005 188 456 

 

Tamil Nadu     

Tiruvallur 705 296 191 218 

Vellore 590 543 74 -27 

Kanchipuram 1055 634 71 350 

Tiruvannamalai 1117 997 37 83 

Villupuram 1488 1414 57 17 

Cuddalore 1285 518 345 422 

*includes Bhadradri Kothagudem 

 Source: Dynamic Groundwater Resources of India (As on 31st March, 2013),                   

CGWB Publication June-2017 

5.1.5 Barrage area 

The Godavari (Janampet) - Cauvery (Grand Anicut) link canal is 

proposed to off-take from the right flank of the proposed barrage at Janampet 

across river Godavari near Janampet village in Pinapaka mandal of Bhadradri 

Kothagudem district. The latitude and longitude of the proposed structure are 

18° 06´ 11” N and 80° 44´ 24” E.  The link canal will take off from the 
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Janampet barrage with FSL of 66.0 m. The pond level of barrage is 67.0 m and 

storage capacity at pond level is 251 Mm3. The submergence area is mostly 

confined to river portion only.  

5.1.6  Other water usage 

The main purpose of the link project is to provide assured annual 

irrigation to an extent of 93852 ha in the needy areas along its alignment. It will 

also provide drinking water supply to the tune of 384 Mm3 benefitting 111.34 

lakh human population in the command area. Besides, the link will supply about 

521 Mm3 to the industries in the vicinity.  

5.1.7  Navigation  

There is no proposal of providing navigation in the proposed Godavari  

(Janampet) - Cauvery (Grand Anicut) link canal.  

 

5.2  Data availability 

5.2.1   Rainfall and snowfall 

The precipitation in the Godavari basin is in the form of rainfall and the 

intensity of rainfall varies fairly in time and space as observed from the data. 

The surplus water of Indravati sub-basin of Godavari basin is the main source 

for the link project. The inventory of 13 rain gauge stations as considered for 

the Indravati sub-basin (Water balance study of Indravati sub-basin -TS No. 42 

prepared by NWDA) is given in Table 5.4.  

 

 

Table 5.4 Rain gauge stations in and around Indravati sub-basin and their 

period of availability 

Sl. No. Station Period of Availability 

  From  

 

 

 

 

 

 

To 

1. Ahiri 1901-02 2004-05 

2. Ambagharchowki 1901-02 2010-11 

3. Antagarh 1903-04 2010-11 

4. Armori 1901-02 2004-05 

5. Bhopalaptnam 1903-04 2002-03 

6. Bijapur 1901-02 2002-03 
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7. Dantewara 1901-02  

 

 

 

 

 

 

& 

2010-11 

8. Jagdalpur 1901-02 2010-11 

9. Keskal 1903-04 2010-11 

10. Kondagaon 1901-02 2010-11 

11. Koraput 1901-02 2010-11 

12. Narayanpur 1901-02 2002-03 

13. Nowrangpur 1901-02 

1963-64 

1948-49 

2010-11 

 

5.2.2  Pan evaporation 

In the simulation studies, it is considered that the entire storage of 251 

Mm3 at the proposed Janampet barrage would be lost during post monsoon due 

to evaporation and/or downstream release. Therefore, no evaporation losses at 

the barrage site are separately taken into account.  

5.2.3  Climatological parameters  

The command area of the link project is spread in three districts of 

Telangana, five districts in Andhra Pradesh and six districts in Tamil Nadu.  A 

no. of IMD observatories are seen to be located in the project area viz. 

Khammam, Nalgonda and Bhadrachalam(Kothagudem) in Telangana, 

Gannavaram, Nandigama, Kavali, Rentachintala, Ongole and Nellore in Andhra 

Pradesh and Cuddalore and Vellore in Tamil Nadu. Based on the data of these 

stations (1981-2010), the climatological parameters for the command area of the 

link project (State-wise) are as follows:  

 

Telangana Andhra Pradesh Tamil Nadu 

  

Max.  Min.    Max.  Min.     Max.   Min. 

 

a. Air Mean temperature (oC)  44.9  12.8    45.5    13.6     42.4     14.1 

b. Relative Humidity (%)   84.0  35.0      86.0    36.0     88.0     41.0 

c. Wind speed (km/hr)     4.7   1.2    10.5       2.7       8.3 2.6 

d. Cloud Cover (Okta)     5.9    0.7      6.6      0.4       6.7  2.0 

e. Annual Rainfall (mm)           1061   751     566     1235    1304    1034 
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5.2.4   River gauge and discharge 

There are a no. of G & D sites on Godavari river and its major tributaries 

being maintained by the Central Water Commission (CWC). The data of 

Pathagudem G&D site on Indravati river have been used in the present 

hydrological and simulation study. The details of the G&D sites in the 

catchment of Indravati sub-basin and that of Lower Godavari sub-basin upto 

Janampet on main Godavari river are given in Table 5.5. 

 

Table 5.5 Details of G&D Sites in Indravati sub-basin & Lower Godavari 

sub-basin upto Janampet 

Sl. No. Name of 

Gauge & 

Discharge 

site  

Maintained 

by 

River / 

Tributary 

Catchment 

area (km2) 

Year from 

which 

G&D data 

available  

I. Indravati sub-basin 

1. Nowrangapur CWC   Indravati 3545 1971-72  

2. Jagadalpur CWC Indravati 7380 1965-66  

3. Chindnar CWC Indravati 17270 1972-73  

4. Mirdapalli CWC Indravati 24210 1969-70  

5. Pathagudem  CWC Indravati 40000 1965-66  

6. Murthahandi CWC Jouranala N.A 1988-89  

7. Gindangigura Govt. of 

Odisha 

Jouranala N.A 1975-76  

I. Lower Godavari sub-basin (upto Janampet) 

1. Perur CWC Godavari 268200 1965-66 

2. Cherla CWC Talperu 3295 1971-72 
Source: Water balance studies of Indravati (TS No.42) and Lower Godavari (TS No.83) sub-

basins  

5.2.5  Sediment (Suspended and bed load) inflow 

Sediment data analysis is being carried out by CWC at Perur G&D site 

on Godavari river in the upstream of proposed Janampet barrage site. From the 

data on sediment inflow at Perur G&D site available for the period from 2000-

01 to 2009-10, the average annual sediment inflow works out to 56.82 million 

metric tonnes. The data on year-wise sediment inflow at the Perur G&D site for 

the 10 year period from 2000-01 to 2009-10 is furnished in Table 5.6. 
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Table 5.6 Annual Sediment Load at Perur G&D Site on Godavari River 

                          C.A: 268200 km2; Unit: Million Metric Tonnes 

Year Monsoon Non-Monsoon Annual Load 

2000-01 86.681 0.007 86.688 

2001-02 72.249 0.011 72.260 

2002-03 22.103 0.009 22.112 

2003-04 41.975 0.090 42.065 

2004-05 17.061 0.017 17.078 

2005-06 54.087 0.002 54.089 

2006-07 211.994 0.010 212.004 

2007-08 31.520 0.001 31.521 

2008-09 23.618 0.007 23.625 

2009-10 6.801 0.003 6.804 

Source: Integrated Hydrological Data Book, 2012, CWC 

5.2.6  Water quality  

The Central Water Commission has been collecting water samples from 

Perur G&D site upstream of the proposed Janampet barrage site and conducting 

tests for determining various parameters of water quality since 24.10.1968. The 

water samples are tested for determining two physical (pH, Temperature), 

fifteen chemical (Cl, Ca, K, Mg etc.,) and two biological/bacteriological (BOD, 

DO) parameters. Besides, chemical indices (Na%, SAR, RSC) are determined 

and total hardness is observed. The water quality data at Perur G&D site 

available for the years 2007-08, 2008-09 & 2009-10 are furnished in Annexure 

5.1. 

 

5.3  Water availability studies 

The proposed Godavari (Janampet) - Cauvery (Grand Anicut) link system 

envisages diversion of 7000 Mm3 from the proposed Janampet barrage on 

Godavari for extending irrigation, domestic and industrial water supply benefits 

in the  States of Telangana, Andhra Pradesh and Tamil Nadu before falling into 

Grand Anicut on Cauvery river. The hydrological studies are carried out for the 
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Godavari basin between Kaleswaram project site (Medigadda barrage) and 

Janampet barrage site. The study considered two alternatives viz: 

1. Considering only Indravati flows 

2. Considering flows from Indravati and Lower Godavari upto Janampet  

 

5.3.1 Methodology 

 

The Observed flow data at the terminal G&D site and the rainfall 

observed at various raingauge stations in and around the catchment of each of 

the sub basins are collected. The year-wise upstream utilisations are added to 

these observed flows and the regenerated flows are subtracted to get the virgin 

monsoon yields at the G&D site. Weighted monsoon rainfall for the catchment 

upto the G&D site and for the whole sub-basin are worked out.  Rainfall-runoff 

relationship is developed by regression analysis, using these virgin flows and 

weighted rainfall upto the G&D site. Monsoon yields are computed using the 

best fit equation and weighted rainfall for the entire sub-basin. Non-monsoon 

yields are added to arrive at the annual gross yields for the entire sub-basin.  

The annual gross yields, thus arrived at are arranged in descending order, from 

which 50% and 75% dependable annual gross yields are obtained.   

 

    The overall surface water available in each sub basin is arrived at by 

summing up the yield at the respective dependability and imports and by 

deducting the exports, if any.  

 

Water requirement 

     The requirements of water at the ultimate stage of development for 

various uses viz. irrigation, domestic, industrial and hydro-power are worked 

out as follows:  

 

Irrigation needs 

 

The irrigation water requirements are worked out for all the existing, 

ongoing and proposed major, medium and minor projects in the sub basins. The 

designed annual utilizations are considered for the existing and ongoing 

projects.  In case of future projects, the irrigation water requirement is estimated 

as per the NWDA guidelines laid down by its Technical Advisory committee 

(TAC). In a deficit sub basin, if the ultimate annual irrigation considering all the 
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existing, ongoing and future major, medium and minor projects works out to 

less than 30% of the maximum culturable area of the sub-basin, additional areas 

are considered, to bring annual irrigation up to 30%.  In a surplus sub basin, the 

annual irrigation at the ultimate stage is increased to 60% of the maximum 

culturable area or to such maximum percentage (upto 60%) that may be possible 

to utilise the entire available waters of the sub-basin. The increased annual 

irrigation is considered 50% each under future medium projects and minor 

schemes. 

 

Domestic needs 

 

The domestic water requirement for the projected (2050 AD) human 

population and livestock is estimated using the available latest available Census. 

The daily requirements per capita are considered at 70 litres, 135 litres and 50 

litres for the rural and urban human population and livestock population 

respectively as per the recommendations of the Ministry of Works and Housing 

in their manual “Water Supply and Treatment”. The requirement of 50% of the 

rural human population and of the entire livestock is considered to be met from 

groundwater and the requirement for the remaining 50% of rural population and 

the entire urban population is considered to be met from surface water.  

 

Industrial needs 

 

In the absence of actual industrial water needs at the ultimate stage of 

development, the industrial water requirement is considered to be equal to the 

total domestic water requirement for human population and livestock. The 

entire industrial requirement is considered to be met from surface water. 

 

Hydro power needs 

 

The hydro-power requirement is taken to be the evaporation losses from 

the reservoirs with hydro-power production.  Wherever the evaporation data of 

the projects is available, the same is made use of and wherever the data is not 

available, the same is worked out from the surface area of water in the reservoir, 

assuming suitable evaporation depths.  

 

Regeneration 
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   The regeneration is considered as (a) 10% of the net utilisation for 

irrigation from all the existing, ongoing and future identified major and medium 

projects, and (b) 80% of the domestic and industrial uses to be met from the 

surface water. 

 

Water balance     

  The total water requirement of each of the sub basins is worked out on the 

methodology outlined above is subtracted from the overall availability of water 

in the sub basin to determine the water balances (surplus/ deficit) at 75% and 

50% dependabilities respectively.  

 

5.3.2 Water balance studies considering only Indravati flows (Scenario-I) 

 The water availability assessment in Godavari basin in this scenario is 

confined to the reach below the proposed Kaleswaram project considering the 

flows from Indravati sub-basin joining on its left flank. The catchment area of 

river Indravati from its source to its confluence with Godavari 41665 sq.km  and 

the same upto the Pathagudem G&D site is 40000 sq.km..  

 

The gross monsoon yield series of the Indravathi sub basin are generated 

for the period from 1901-02 to 2010-11 to which non-monsoon yields are added 

to obtain the annual gross yield series. The annual yield series so arrived is 

arranged in descending order from which the 75% and 50% dependable annual 

yields of the basin are found to be 21166 Mcum (747 TMC) and 25531 Mcum 

(902 TMC) respectively. The annual yield series is furnished in Annexure 5.2.  

Surface water requirement   

 

 The water requirements of the Indravati sub basin are computed keeping 

in view the ultimate stage of development. The irrigation water requirement for 

all the existing, ongoing and future major, medium and minor projects in the 

sub basin are worked out to be 7765 Mcum based on the latest available 

information.  

 

The domestic water requirement is computed by projecting the rural and 

urban human population as well as the livestock to 2050 AD. The domestic 
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requirement for the entire urban population and 50% of the rural population to 

be met from surface water sources works out 184 Mcum. In the absence of 

relevant data on the industrial water needs, the same has been assumed to be 

equal to the domestic water requirement. Thus, the industrial water requirement 

of the sub-basin works out to 313 Mcum.  The total evaporation losses from the 

hydroelectric projects is worked out to 1608 Mcum. The total surface water 

requirement of the sub-basin is estimated to be 9870 Mcum. 

 

Regeneration  

 

The regeneration from irrigation uses at 10% of net water utilisation from 

all the existing, ongoing and identified future major and medium projects is 

worked out to be 482 Mcum. The regeneration from domestic and industrial 

water uses is considered at 80% and are estimated to be 147 Mcum and 250 

Mcum  respectively. Thus, the total regeneration from various uses in the sub-

basin works out to 879 Mcum. 

 

Surface water balance in Indravati sub basin 

 

 Thus, the surface water balance in Indravati sub basin of Godavari basin 

duly considering the overall water availability at 75 % and 50% dependabilities, 

water needs and regeneration are worked out to be 8193 Mcum (289 TMC) and 

12104 Mcum (427 TMC)  respectively. The details are furnished in Annexure 

5.3.   

 

Surface water balance in Godavari basin at Janampet 

In scenario-I, the yield from the intermittent catchment of Godavari basin 

between Inchampalli and the proposed Janampet barrage across river Godavari 

is ignored to arrive at the water balance at Janampet. Hence, the water balance 

at Janampet is considered to be the same as that at Inchampalli upstream of  

which Indravati meets Godavari.  The surface water balance in Godavari basin 

at Inchampalli, considering the yields, import, export, regeneration and water 

needs of all u/s sub basins at 75% and 50% dependabilities is worked out to be 

5002 Mcum (177 TMC) and 19481 Mcum (688 TMC)  respectively. The details 

are shown in Annexure 5.4.  
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Studies by Central Water Commission (CWC) 

The Central Water Commission (CWC), carried out the water availability 

studies of Indravati sub basin of Godavari basin (Nov, 2016) according to 

which, the gross yield at 75% dependability is 23170 Mcum, considering 

inflows at Pathagudem G&D for the period from 1985 to 2014. This is against 

the corresponding yield of 21166 Mcum as estimated by NWDA. Thus, the 

yield of NWDA is on the conservative side and the same is used for 

computations. 

 Further, Central Water Commission submitted their report on the 

technical feasibility note circulated by NWDA in December 2017. The relevant 

extracts are reproduced here for information.  

The total water availability for Andhra Pradesh and Telangana from 

Pranahita (G-9), Lower Godavari (G-10) upto Polavaram, Indravati (G-11) and 

Sabari (G-12) sub-basins of Godavari at 75% dependability and 50% 

dependability has been estimated as 962.13 TMC (27244.63 Mm3) and 1550.66 

TMC (43910 Mm3) respectively  based on hydrological series of 53 years from 

1941-42 to 1994-95, considering return flow. The same without considering 

return flow has been estimated as 862.31 TMC (24417.97 Mm3) at 75% 

dependability and 1427.79 TMC (40430.52 Mm3) at 50% dependability as 

depicted in Hydrology cleared for Polavaram project. The total utilisations 

under existing, ongoing and proposed schemes in Andhra Pradesh and 

Telangana based on the above waters has now been assessed as 1162.91 TMC 

(32930 Mm3). There are no surplus waters in river Godavari at 75% 

dependability. The surplus water available at 50% dependability are 387.75 

TMC (1550.56-1162.91). These computations are based on the assumption that 

the share of Indravati water is entirely utilized by Chhattisgarh. As per GWDT 

award, the share of Indravati water to Chhattisgarh is about 300 TMC. If the 

same is not utilized by Chhattisgarh, then the transfer of 247 TMC of water may 

be possible even at 75% dependability. After utilization by Chhattisgarh, the 

availability of 247 TMC may only be possible at 50% dependability. Central 

Water Commission has approved Hydrology of Polavaram project which 

indicates that there is no surplus water in Godavari river at 75% dependability 

with the assumption that Chhattisgarh State will utilize entire share of allocated 

300 TMC as per GWDT. 
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Augmentation of water balance with unused Indravati waters  

 Though, the water balance is computed at Inchampalli across Godavari, 

the main source of water is river Indravati which joins just upstream of 

Inchampalli. There are several major, medium and minor projects proposed on 

Indravati and its tributaries in Chhattisgarh State which have been pending for 

several years due to various reasons and further delay is also anticipated in 

implementation of these projects. Hence, leaving the minor projects for the 

immediate implementation, the water provided for major and medium projects 

is expected to join river Godavari for a considerable period to come. It is felt, in 

the interest of the neighboring States and the country as a whole, to use these 

waters with alternate plans till such development takes place. This will help 

tapping huge quantity of Godavari water from going to sea  for improvement of 

irrigation and water supply facilities in the neighboring States of Telangana, 

Andhra Pradesh and Tamil Nadu.  

Proposed diversion from Godavari to Krishna 

 As mentioned earlier, in the first phase of peninsular rivers development, 

only the Godavari waters are proposed for diversion. For this purpose, the net 

availability at Janampet, after deducting all the upstream requirements and the 

committed downstream requirements is worked out to be 5002 Mcum at 75% 

dependability as per NWDA studies.  

 

While working out the surplus water, about 2978 Mcum is estimated as 

requirement of major and medium irrigation projects of Chhattisgarh in 

Indravati sub basin. The details are shown in Annexure 5.5.  Further, about 

1477 Mcum of water is earmarked for evaporation losses from the proposed 

hydropower projects of Chhattisgarh in Indravati sub basin. The details are 

shown in Annexure 5.6. These projects in Chhattisgarh are likely to take a few 

more years for their implementation. Hence, it is proposed to consider diversion 

of the water allocated for these projects through the link project for now. Thus, 

the estimated irrigation requirement of the future major and medium projects 

(2978 Mcum); and the likely evaporation losses from the future hydro power 

projects (1477 Mcum) of Chhattisgarh State in Indravati sub basin of Godavari 

basin are also considered as available waters for diversion after duly deducting 

the regeneration (266 Mcum) from irrigation projects which was estimated to be 
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available while assessing the water balance. Thus, the total water available in 

Godavari basin for planning in peninsular component of inter-basin water 

transfer will be about (5002+2978+1477-266) = 9191 Mcum  (324 TMC). 

 

 However, in the absence of sufficient storage on Godavari, it is not possible 

to divert this entire quantity and it is found that about 7000 Mcum (247 TMC) 

only can be diverted during monsoon season.  

Thus, the Godavari (Janampet) - Krishna (Nagarjunasagar) link is 

envisaged for diversion of 7000 Mcum (247 TMC) annually from Godavari basin 

to Krishna basin. 

Generation of daily flow series 

 The observed daily flows at Perur G&D site are collected for the period 

from 1966-67 to 2010-11. The annual surplus yield series obtained for Indravati 

sub basin are converted into daily flows for all the years in proportion to the 

observed daily flows at Perur G&D site located in the vicinity of Janampet. The 

mean daily flows are then computed by adding the corresponding days in all the 

years and dividing it by the total number of years. The details are furnished in 

Annexure 5.7 and Annexure.5.7.1.  

Duration of the water diversion 

Keeping in view the upstream reservations, downstream commitments 

and the minimum lean season flow in the river, the diversion of water is 

proposed only during the monsoon months. The maximum diversion is kept at 

62.3 Mcum   (2.2 TMC) per day during the monsoon months from June to 

October. It is estimated that about 7000 Mcum (247 TMC) of water will be 

available for transfer during   143 days. Further, about 7873 Mcum of water will 

spill downstream during the same period. However, conservatively, the annual 

diversion is limited to 7000 Mcum (247 TMC) through the link project. The 

details are furnished in Annexure 5.8. 

 

5.3.3 Water balance studies considering Indravati and Lower Godavari 

upto Janampet (Scenario-II) 

 

  Since the diversion through the link is contemplated mainly from the 

flows (unutilised by Chhattisgarh) of Indravati sub-basin, only the catchments 
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of Indravati sub-basin and that of Lower Godavari upto Janampet are considered 

for the analysis in Scenario-II of the present study.  The period of study is from 

1981-82 to 2010-11 (30 years). State-wise catchment areas upto and below the 

site in Lower Godavari sub-basin are measured as given in Table 5.7.  

       Table 5.7 State wise catchment areas in Lower Godavari sub-basin  

Sl. 

No. 

State Upto  

Janampet 

Below  

Janampet 

Total 

1. Maharashtra 269 --- 269 

2. Chhattisgarh 430 3878 4308 

3. Telangana 4910 8246 13156 

4. Andhra 

Pradesh 

--- 7136 7136 

 Total 5609 19260  24869 

 

The year-wise Gross yields upto/below Janampet are computed on pro-

rata basis from Updated WBS of the Lower Godavari sub- basin of  (T.S No.83,  

January, 2015). Domestic and industrial uses upto/below Janampet are also 

worked out on pro-rata basis. Further, based on the Projects’ locations in Lower 

Godavari sub-basin, the utilisations from existing, ongoing and proposed 

projects upto/below Janampet are computed, as per the latest information 

received in NWDA from the States and is presented in Table 5.8. The details 

are given in Annexures 5.9 to 5.11. While the utilisations for new projects like 

Thupakulagudam integrated project etc (taken up in lieu of Inchampalli) are 

considered, Inchampalli project has not been taken into account in this scenario. 

Table 5.8 Water utilisation from projects in Lower Godavari sub-basin  

Sl. 

No. 

State Upto Janampet (Mm3) Below Janampet (Mm3) 

Existing Ongoing Proposed Existing Ongoing Proposed 

1. Maharashtra 1 --- 18 --- --- --- 

2. Chhattisgarh 2 --- 15 19 --- 396 

3. Telangana 338 352 157 682 190 253 

4. Andhra 

Pradesh 

--- --- --- 4043 2303 307 

 Total 341 352 190 4744 2493 956 
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 Likewise, the domestic and industrial requirements in Lower Godavari 

sub-basin upto and below Janampet are presented in Table 5.9. 

Table 5.9 Domestic and industrial requirements in Lower Godavari sub-

basin (Mm3) 

Sl. 

No. 

State Upto Janampet Below Janampet 

Domestic Industrial Domestic Industrial 

1. Maharashtra 1 1 --- --- 

2. Chhattisgarh 1 2 9 19 

3. Telangana 43 75 72 124 

4. Andhra Pradesh --- --- 142 197 

 Total 45 78 223 340 

  

 Regeneration from various uses in the catchments upto and beyond 

Janampet have been considered as per the prevalent norms i.e. @ 10% of net 

utilizations from irrigation and 80% from domestic & industrial uses. The 

regeneration from domestic use works out to 36 Mm3 upto Janampet and 178 

Mm3 in the catchment beyond Janampet.  Similarly, the return flows from 

industrial use works out to 62 Mm3 upto Janampet while the same beyond 

Janampet will be 272 Mm3. The regeneration from irrigation use works out to 

41 Mm3 upto Janampet and 309 Mm3 below Janampet as detailed in Table 5.10. 

 

Table 5.10 Regeneration from irrigation use in Lower Godavari sub-basin  

 Type Upto Janampet(Mm3) Below Janampet(Mm3) 

Utilisation Regene 

ration 

Utilisation Regene 

ration  

(Gross) 

 

(Net) (Gross) (Net) 

I Existing  

 Major 0 0 0 205 186 19 

 Medium 67 56 6 259 216 22 

II Ongoing  

 Major 173 157 16 2295 2086 209 

 Medium 155 129 13 105 88 9 

III Proposed  

 Major 0 0 0 185 168 17 

 Medium 72 60 6 401 334 33 

 Total   41   309 
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  There is no import into the Lower Godavari sub-basin.  The export from 

the sub-basin catchment upto Janampet is assessed to be 3518 Mm3 and that 

from the catchment below Janampet is 13307 Mm3. Details are given in 

Annexure-5.12. 

 The net water requirements in the catchments upto/below Janampet in 

Lower Godavari sub-basin have been arrived at 4385 Mm3 & 21304 Mm3 

respectively considering various uses, export and regeneration and are presented 

in Annexure-5.13. Year wise net yield series for the period from 1981-82 to 

2010-11 in the catchments upto/below Janampet in Lower Godavari sub-basin 

are worked out by deducting the respective net water requirements from the 

respective gross yields. 

The water requirement for irrigation in Indravati sub-basin considering 

all projects of Chhattisgarh is 7680 Mm3 whereas the same excluding proposed 

projects of the State is 4787 Mm3.  Similarly, the requirement towards 

hydropower considering all HE projects of the State is 1608 Mm3 while without 

proposed HEP, it is 131 Mm3.  The net water requirement in both the scenarios 

of - ‘with all projects of Chhattisgarh’ and ‘without proposed irrigation & HEP 

of the State’ are computed as 12981 Mm3 & 8869 Mm3 respectively.  Details 

are furnished in Annexure-5.14. The net yield series in the Indravati sub-basin 

for the period from 1981-82 to 2010-11 have been worked out from the W.B.S 

(T.S No.42 - December, 2015). in both the scenarios and  the net yield series at 

Janampet in the two scenarios are worked out by adding the concurrent net 

yields in the catchment of Lower Godavari upto Janampet and Indravati sub-

basin.  

Likewise, The net water requirement in Sabari sub-basin has been 

computed as 3480 Mm3 from W.B.S (T.S.No.46) and the net yield series in the 

Sabari sub-basin (which joins Godavari d/s of Janampet) have been computed 

by deducting the net water requirement from the gross yield series for the period 

from 1981-82 to 2010-11 based on W.B.S (T.S No.46 – December, 2015). The 

net d/s requirement below Janampet has been worked out by deducting net yield 

of Sabari sub-basin from the net demand below Janampet in Lower Godavari. 

   Finally, the net yield series at Janampet after meeting d/s net 

requirement in Godavari have been arrived at, again in both the scenarios of (i) 
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with all projects of Chhattisgarh and (ii) without proposed projects of 

Chhattisgarh in Indravati sub-basin. The details are given in Annexure-5.15. 

   It is observed from the above analysis that the net yield at Janampet 

(without meeting the d/s requirement) in the scenario of considering all projects 

of Chhattisgarh in Indravati sub-basin ranges from (-)1402 Mm3 (in effect 0 

Mm3) to 26197 Mm3.  Whereas the same without taking into account the 

proposed irrigation and HE projects of Chhattisgarh in Indravati sub-basin 

varies from 2710 Mm3 to 30309 Mm3. The 75% dependable net yield in the 

latter case works out to 7958 Mm3 (281 TMC).  Further in this scenario, if the 

net d/s requirement below Janampet is also proposed to be supplemented from 

the flows available at Janampet, the net yield at Janampet gets reduced 

significantly and in 8 out of the 30 years considered in the study, there will be 

no flow at Janampet. 

  Lower Godavari being the terminal sub-basin, a no. of major projects 

are being executed/contemplated by the States considering the flows from the 

upper sub-basins/catchments.  So, these requirements (d/s of Janampet) are not 

proposed to be fully met from the net yields available at Janampet, arrived at by 

adding just the net flows only from Indravati sub-basin and part catchment of 

Lower Godavari in the present context.  Therefore, for further studies i.e 

simulation, the case of net yields at Janampet (without considering Proposed 

irrigation & HEP of Chhattisgarh) without meeting the d/s requirement in 

Godavari basin are being considered.    

5.3.4 Consistency of data 

(i) Internal consistency 

 

 In any analysis, the consistency of the considered data is vital for 

obtaining reliable and realistic outcome. Therefore, in the above analysis, before 

using the rainfall data for hydrological analysis, the rainfall records of each of 

the thirteen raingauge stations pertaining to the Indravati sub-basin have been 

checked for continuity and consistency as it is the main contributing sub-basin 

for the link project. Double-mass curve (DMC) technique is employed to check 

the consistency of rainfall records. This analysis is based on the principle that 

when each recorded data comes from the same parent population, they are 

consistent. 
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 A group of base stations in neighborhood of the index station (for which 

the consistency test is required) is selected. The data of the monsoon rainfall of 

the index station X and the average monsoon rainfall of the group of base 

stations covering a long period is arranged in the reverse chronological order 

i.e., the latest record as the first entry and the oldest record as the last entry in 

the list. The accumulated monsoon precipitation of the index station X(i.e.,∑Px) 

and the accumulated average monsoon precipitation values of the group of base 

stations (i.e.,∑Pav) are calculated starting from the latest record. Individual 

cumulative rainfall values of the index station are plotted against cumulative 

mean values of group of base stations for consecutive time periods. The plot 

should be an ascending straight line to indicate good consistency of the rainfall 

data of the index station with that of the base stations. 

 

 In this way, the Double-mass curve technique was employed for checking 

the consistency of all the 13 rain gauge stations considered for hydrological 

studies in Indravati sub-basin. It was observed that the rainfall records of most 

of the stations are almost consistent. Minor deviations are noticed in case of 

some of the stations which are negligible.  

 

  

(ii) External consistency 

  

The weighted monsoon rainfall and the gross monsoon yields (virgin 

flows) upto Pathagudem G&D site in Indravati sub-basin for concurrent period 

from 1975-76 to 1995-96 (considered for developing the rainfall - runoff 

relationship) have been plotted. The plot indicates fair amount of external 

consistency between the rainfall and run-off data in the catchment displaying 

almost similar trends of ascent, descent and peaks with occasional minor 

deviations.  

 

(iii) Stationarity and homogeneity test 

 

 The stationarity and homogeneity test for the weighted monsoon rainfall 

is carried out applying Student’s t-distribution considering the total period of 

110 years as population and the latest 40 years as sample and is enclosed at 

Annexure 5.16. 
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 5.4 Godavari (Janampet) - Cauvery (Grand Anicut) link project: Effect 

on hydrological regime of Lower Godavari sub-basin d/s of Janampet 

barrage site 

 

 Godavari (Janampet) - Cauvery (Grand Anicut) link project envisages 

diversion of 7000 Mm3 of water annually out of water balance of 7958 Mm3 

assessed to be available at Janampet at 75% dependability (in the case of 

without proposed projects of Chhattisgarh). The diversion through the link 

project is proposed only during the five monsoon months from June to October. 

Therefore, the hydrological regime of the Lower Godavari sub- basin 

downstream of Janampet barrage site is unlikely to be affected significantly on 

account of the link diversion. 

 

5.5 Presentation of hydrological inputs for simulation 

5.5.1  Water inflows 

 

 Based on the water availability study carried out, the net annual inflows 

at Janampet have been worked out by adding the net annual yields from 

Indravati sub-basin and part catchment of Lower Godavari sub-basin upto 

Janampet for the period from 1981-82 to 2010-11.   

 

5.5.2 Sedimentation studies 

Rate of Sedimentation 

 

 Sediment analysis has been carried out by CWC at Perur G&D site on 

Godavari river upstream of the proposed Janampet barrage site. The data on 

sediment inflow is available. As per the available sediment data at Perur G&D 

site for the period from 2005-06 to 2014-15, the rate of average annual sediment 

inflow at Perur works out to 82.84 million metric tonnes, out of which 82.79  

million metric tonnes is during the monsoon period. 

 

Elevation area capacity curves 

 

 The proposed Janampet barrage site on Godavari river is proposed as a 

controlling structure for transfer of water through the link canal. The elevation- 

area - capacity values of Janampet pond are furnished in Annexure 5.17.  
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5.5.3 Potential evapo-transpiration and rainfall 

 

 The command area under the Godavari (Janampet) - Cauvery (Grand 

Anicut) link project is spread in 15 districts located in three States of Telangana 

(3), Andhra Pradesh (5) and Tamil Nadu (6) as detailed in Table 5.2. Normal 

potential evapo-transpiration and rainfall data of about 8 IMD observatories viz. 

Khammam, Hanamkonda, Ongole, Cuddapah, Nellore, Tirupati, Bengaluru and 

Chennai as available is used for computation of crop water requirement in the 

command area.  

 

5.5.4 Flood inputs  

 

 The diversion of 7000 Mm3 for the link project is planned at 75% success 

rate from water balance of 7958 Mm3 at 75% dependability at Janampet barrage 

site, by utilising the spills available during the months of June to October only. 

 

5.5.5 Inputs for water quality 

 

 The Central Water Commission has been collecting water samples from 

Perur G&D site upstream of the proposed Janampet barrage site and conducting 

tests for determining various parameters of water quality since 24.10.1968. The 

water samples are tested for determining two physical (pH, Temperature), 

fourteen chemical (Cl, Ca, K, Mg etc.,) and two biological/bacteriological 

(BOD, DO) parameters. Besides, chemical indices (Na%, SAR, RSC) are 

determined and total hardness is observed. 

 

5.5.6 Low flow inputs 

 

 In the water balance study of Indravati sub-basin, from the flow data for 

lean season at Pathagudem G&D site on Indravati river for the period from 

1975-76 to 1995-96, the average flow during non-monsoon (November to May) 

is worked out as 5.64% of average monsoon flow.   

 

 

5.5.7 Surface to groundwater recharge 

 

The Godavari (Janampet) – Cauvery (Grand Anicut) link envisages 

diversion of 7000 Mm3 from proposed Janampet barrage site on Godavari river. 

Out of this, 5608 Mm3 is planned to be utilized for irrigation in the command 
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area. A part of this quantum as conveyance and application losses would 

obviously contribute to the groundwater recharge in the command area. Further, 

the transmission losses in the main link canal are assessed to be about 487 Mm3, 

which may recharge the ground water in its periphery. The contemplated 

domestic use of 384 Mm3 and industrial use of 521 Mm3 in the command area 

will also likely to recharge groundwater to a significant extent.  

 

5.6 Simulation Studies of Janampet pond  

 

 5.6.1 Time unit for simulation studies 

  The link project envisages diversion of 7000 Mm3 of waters from the 

proposed Janampet barrage on Godavari river. Daily simulation studies at the 

barrage are carried out for the period from 1981-82 to 2010-11 (30 years) in 

order to assess the reliability of link diversion vis-à-vis average storage space 

available in Nagarjunasagar reservoir.  For en route balancing reservoirs of the 

link system viz. Nagarjunasagar on Krishna and Somasila on Pennar, the 

simulation had already been carried out in the feasibility reports of Krishna 

(Nagarjunasagar) - Pennar (Somasila)  and Pennar (Somasila) - Palar - Cauvery 

(Grand Anicut) for diversion of 12146 Mm3 and 8565 Mm3 respectively.  As 

such, no separate simulation studies have been carried out for these reservoirs. 

 

5.6.2 Initial storage 

 

The FPL of the Janampet barrage is 67.0 m with a gross storage of 251 

Mm3. Initial storage is considered as nil  (as on 1st June, 1981) for the purpose 

of simulation.   

 

5.6.3 Inflow series into the barrage 

 

Based on the water availability study carried out, the net annual inflows 

at Janampet have been worked out from the net yield series of Indravati sub-

basin and Lower Godavari sub-basin (part catchmrnt) for the period from 1981-

82 to 2010-11.  The daily distribution of these net annual inflows have been 

effected on the basis of the mean daily flow  data for the period from 1965-66 to 

2010-11 of Pathagudem  G&D site maintained by CWC, located just before 

confluence Indravati with Godavari. These daily net flows are considered in the 

simulation studies.   
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5.6.4 Project demands 

 

 For simulation, a daily maximum diversion of 62.2 Mm3 is  proposed to 

be effected from the available spills at the barrage during the monsoon period 

from June to October.  

 

5.6.5 Simulation results   

  

 The simulation has been carried out in order to study the possibility of 

envisaged diversion of 7000 Mm3 from Janampet at 75% success rate with the 

planned daily diversion of 62.2 Mm3.  The storage space at Nagarjunasagar 

during the concurrent period of diversion is taken from the average data of 10 

years obtained from CWC. In order to ensure that the Nagarjunasagar reservoir 

does not spill on account of the link diversion, the latest date of release of water 

from Nagrjunasagar to Somasila (Reach-II) in each year is specified.  

It is seen that with proposed daily diversion of  62.2 Mm3, about 5646  

Mm3 can be transferred through the link at 75% success rate. The envisaged 

diversion of 7000 Mm3  is possible only in 32% of the time. The abstract of 

simulation is enclosed in Annexure 5.18. The possible annual diversion ranges 

from 2324 Mm3 to 8093 Mm3 in the simulation period. The latest date of release 

of water from Nagarjunasagar is seen to vary from 27th July to 9th October 

depending upon availability of flows in Godavari. 

 In order to effectively utilise the flood flows in Godavari for the link 

diversion, different scenarios considering various quantities of daily diversion 

have been studied by trial and error method. Finally, it is seen that with 95.4 

Mm3 of daily diversion, 7000 Mm3 can be transferred through the link project 

annually at 75% success rate. The abstract of simulation in this case is enclosed 

in Annexure 5.19. The possible annual diversion in this case ranges from 2324 

Mm3 to 11574 Mm3 in the simulation period. The latest date of release of water 

from Nagarjunasagar is seen to prepone in view of the enhanced link canal 

discharge and varies from 18th July to 9th October. 

 

5.7 Design flood and diversion flood 
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 Since the diversion is proposed from the proposed Janampet barrage, the 

aspects of design flood and diversion flood etc., are not discussed in the present 

study 

 

5.8 Studies for design of drainage in the command Area 

 

 New command area of about 431017 ha is proposed to be brought under 

irrigation from the link project. Further stabilization of about 363716 ha of 

command under existing projects is also planned.  Most of this command area is 

situated in the water short areas of Telangana, Andhra Pradesh and Tamil Nadu 

States.  Therefore, in order to judiciously utilize the waters being transported 

through the 1251.59 km long link canal, proper drainage arrangements would be 

set in place. Adequate provision for the same is made in the cost estimate. 

Detailed studies will be carried out for design of drainage system in the 

command area during pre-construction stage. 

 

5.9 Determination of levels for locating structures on outlets 

 

 The FPL of the proposed Janampet barrage is 67.0 m while its crest level 

is 57 m.   The offtake FSL of canal at Janampet is assumed to be 66.0 m. A head 

regulator with a crest level of 59.0 m is proposed to regulate the discharge into 

canal.  

  

5.9.1 Location of outlets 

 

 Suitable structures such as cross regulators, outlets etc. are proposed to be 

provided to supply water to the command area. The hydraulic particulars of 

these structures are discussed in the Chapter  6: Design aspects. 

 

5.10 Model studies 

 

 Mainly the existing structures viz., Nagarjunasagar, Somasila and Grand 

Anicut are proposed for regulation and diversion of waters through the link 

project. Therefore, no model studies are proposed to be carried out, at this stage. 

Such studies for Janampet barrage, if required, shall be carried out at pre-

construction stage. 
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5.11 Minimum flow for environmental consideration 

 

 Since, water are being proposed for diversion through the link project 

only from spills during the monsoon period and also several streams including 

Sabari river are joining the Godavari river d/s of the diversion point viz., 

Janampet, no adverse effect in this regard on account of link diversion is 

anticipated. It is expected that sufficient flows would be available in the 

Godavari river from the barrage as well as the streams joining downstream. As 

such, no adverse effect on river ecology is anticipated due to diversion of water 

through the link canal. 

 

5.12 Effect of project on hydrologic regime 

 

 No adverse effect on downstream hydrologic regime is anticipated on 

account of water transfer through the link project, since the diversion of water is 

proposed out of available spills during monsoon only. 

 

5.12.1  Impact on existing projects in the downstream of planned project  

 

 The Godavari (Janampet) - Cauvery (Grand Anicut) link project 

envisages diversion of surplus waters available mainly in Indravati sub-basin 

after accounting for unutilised waters out of the share of Chhattisgarh State in 

the sub-basin allocated by GWDT. Therefore, the proposal will not have any 

impact on the existing water use of any riparian State downstream. 

 

5.12.2   Effect on low flows 

 

 As diversion through the link project is proposed during monsoon period, 

there will be no adverse effect on low flows downstream of Janampet barrage. 

 

5.12.3   Effect on flood hydrology 

 

 Since the link diversion is planned during the monsoon period, it is 

expected that it would inter alia help in attenuation of peak flood in Godavari 

river downstream to some extent.  

 

 



Chapter 5: Hydrology and Water Assessment 

 

5.12.4  Effect on total runoff 

 

 As the diversion of water through the proposed link project from 

Janampet barrage is mostly out of the spills during monsoon period, there will 

be no effect on the total runoff as such. 

 

5.12.5 River hydraulics 

 

 The diversion of water is not likely to cause any effect on the river 

hydraulics as the diversion is during monsoon period only. 

 

5.12.6 Sediment yields, sediment carrying capacities and aggradations and 

degradation at various locations 

 

 No major storage structure is contemplated as part of the link project 

except a barrage at Janampet. The link diversion is planned from the barrage 

during the monsoon period. There is not likely to be much sediment deposition 

at the barrage site as it would get flushed downstream. It is also not being 

expected that any aggradation/ degradation takes place downstream of the 

barrage site.  

 

5.12.7  Water quality 

 

No ill effect on the quality of water available in Godavari river at the 

proposed site is perceived on account of the proposed link project. 

 

5.12.8  Water demand 

 

 As indicated in the earlier paras, the link diversion of 7000 Mm3 is 

contemplated from the spills available at the barrage site during June to October 

in the monsoon period and considering the unutilized waters of Chhattisgarh in 

Indravati sub-basin. Thus, the proposed link diversion is not likely to affect the 

demands of downstream projects in any way.  

 

5.13 Water allocation and inter-State aspects  

The Godavari Water Disputes Tribunal (GWDT) in its Award, instead of 

allocating specific quantity of water among the basin States, permitted 

respective States to utilize all waters available on point to point basis in each 
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sub-basin. As per GWDT Award, the State of Chhattisgarh (Erstwhile Madhya 

Pradesh) can utilize about 300 TMC of water in Indravati sub-basin. Out of this, 

only a little could be exploited by the State so far and the present link proposal 

is to harness the unutilized waters in the national interest till such time the 

Chhattisgarh State would be able to complete the schemes for utilisation of its 

share. Thus, the Godavari (Janampet) - Cauvery (Grand Anicut) link is not 

expected to involve any such aspect from the Inter-State disputes point of view. 

This aspect has already been discussed in detail in Chapter 3: Inter-State 

Aspects. 


