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Preface 
 
India is the largest peninsula in the world with a coastline of about 7517 km with 12 major 
ports and 185 non major / intermediate ports with a very impressive water network consisting 
of rivers, lakes, creeks and canals.  
 
An efficient transport sector is vital for development of the economy to stimulate optimum 
competitive business environment. Indian transport system comprises various modes, viz. 
Railways, Roadways, Inland Waterways, Coastal Shipping and Airways. Integrated development 
of waterways can generate waterway grid that may in future help shift cargo traffic from road 
transport to the cheaper and eco-friendly inland waterways.  
 
The first national waterways were established in India in mid 1980s & 1993 with a combined 
length of 2,716 km:  
NW 1 (1620 km):  Ganga - Bhagirathi- Hooghly river system between Haldia & Allahabad 
   declared as National waterway in 1986 
NW 2 (891 Km):  Brahmaputra River between Bangladesh Border and Sadiya declared as 

National waterway in 1988 
NW 3 (205 km):  West coast canal (168 km) - Udyogmandal canal (23 km) - Champakara 

canal (14 km) declared as National waterway in 1993 
The government also declared the following two inland waterways as national waterways 
during 2008: 
NW 4 (1078 km):  Kakinada-Pondicherry canal - Godavari and Krishna rivers  
NW 5 (588 km):  East Coast Canal - Brahmani River and Mahanadi delta 
 
DƛǾŜƴ ǘƘŜ ǳƴǘŀǇǇŜŘ ǇƻǘŜƴǘƛŀƭ ƻŦ LƴŘƛŀΩǎ ƛƴƭŀƴŘ ǿŀǘŜǊǿŀȅǎΣ ǘƘŜ DƻǾǘΦ ƻŦ LƴŘƛŀ ŘŜǎƛǊŜǎ ǘƻ ŜȄǇƭƻǊŜ 
the commercial navigation potential on year round basis. Ministry of Shipping (MoS), Govt. of 
India has directed Inland Waterways Authority of India (IWAI) to identify the viable waterways 
in India for their phased development. 
 
Accordingly, to make provisions for existing national waterways and to provide for the 
declaration of certain inland waterways to be national waterways and also to provide for the 
regulation and development of the said waterways for the purposes of shipping and navigation, 
National waterway act, 2016 has received the assent of the President on the 25th March, 2016 
declaring a total of 111 National Waterways. 
IWAI, a statutory body under MoS, Govt. of India, has entrusted WAPCOS with the 
responsibility for preparation of two stages DPR of proposed six waterways in Tamilnadu and 
Andhra Pradesh: bŀǘƛƻƴŀƭ ǿŀǘŜǊǿŀȅ bƻΩǎ  рр όKaveri-Kollidam), 75 (Palar), 77 (Pazhyar), 79 
(Pennar), 80 (Ponniyar) and 99 (Tamaraparani) for a total length of 763 km. 
 
This Final Feasibility report (Stage-I) covers the review of data, reconnaissance survey, 
preliminary traffic and market analysis and navigation development feasibility for Pennar river. 
The consultant team has physically visited the 29 km river stretch and gathered all requisite 
information.  

http://en.wikipedia.org/wiki/Kakinada
http://en.wikipedia.org/wiki/Pondicherry_%28city%29
http://en.wikipedia.org/wiki/Godavari
http://en.wikipedia.org/wiki/Krishna_river
http://en.wikipedia.org/wiki/Brahmani_River
http://en.wikipedia.org/wiki/Mahanadi_River_Delta
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SUMMARY: SALIENT FEATURES AT A GLANCE 
 

Sr. 

No.  
Particulars Details 

1. Name of Consultant WAPCOS Limited 

2. 
Cluster number and 

State(s) 
Cluster-5, Andhra Pradesh 

3. Waterway stretch, NW  29 km length of the river from Penna Barrage, Pothireddypalem to 
confluence with Bay of Bengal near Kudithipalem (National waterway 79) 

4. Navigability status  

a) 

Tidal & non-tidal portions 

όŦǊƻƳΧǘƻΣ ƭŜƴƎǘƘΣ ŀǾŜǊŀƎŜ 

tidal variation) 

From the analysis of Survey of India toposheets for the coastal zone, it 

was found that the tidal reach of the river is 9 km.  

The Nearest Port is Krishnapattnam and chennai. As per the tide data at 

Chennai port he tidal variation between MLLW springs (0.1) and MHW 

springs (1.1) is 1.0 m. 

(Tide Source: Chennai Port Tide data from ATT tide table (Volume 3)) and 

Hydrographic chart no 357. 

b) 

LAD status (w.r.t. CD) 

i) Survey period  

(Feb to March 2016) 

 

 

Stretch (KM) 

LAD(m) 0-9.04 9.04-15 15-20 20-25 25-29 Total 

<1.0 5.70 5.99 4.11 4.60 2.78 23.18 

1.0-1.2 0.61 0.00 0.24 0.30 0.19 1.35 

1.2-1.4 0.63 0.00 0.29 0.16 0.21 1.29 

1.4-1.7 0.60 0.00 0.16 0.00 0.27 1.03 

1.7- 2.0 0.69 0.00 0.10 0.00 0.00 0.79 

> 2.0  0.80 0.00 0.08 0.00 0.00 0.88 
 

c) 

Cross structures 

i) Dams, weirs, barrages 

etc. (total number; 

with navigation locks 

or not) 

 

ii) Bridges, Power Cables 

etc. (total number; 

range of horizontal 

and vertical 

clearances) 

Penna Barrage (Nellore Anicut) near Pothireddypalem (CH 28.153) was 
ƭƻŎŀǘŜŘ ŀǘ [ŀǘΦ мпϲ нуΩ уΦоуέbΣ [ƻƴƎΦ тфϲ рфΩ фΦомέ9Φ ¢ƘŜ ŀƴƛŎǳǘ ǿŀǎ 
washed away in 2010 floods. Presently a new barrage is under 
construction (Lat 14°28'19.36" Long 79°58'57.47") 200 m upstream of 
dismantled Nellore Anicut. Navigational lock is not provided in any of the 
dams/weir/Anicuts/Barrages in the present study stretch. 
 
Three existing road bridges, one under construction road bridges, two 
adjacent rail bridges crosses Pennar river in this stretch. 
V.C. from H.F.L. for bridges varies from 2 m to 7m. 
H.C. for bridges varies from 10m to 35m. 

2 HT lines crosses Pennar River in this  
V.C. from H.F.L of these two HT lines is about 5m 
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H.C. is 150m and 250 m. 

d) 

Avg discharge & no. of 

days 

No of Gauge Stations: One (Nellore) 

Nellore 

June to September  30 to 600 m3/s  

October to December               40 to 20 m3/s 

January to May        20  to 10 m3/s  

 

e) 

{ƭƻǇŜ όм ƛƴ ΧΦύ Average slope of river : 1/4516 

Reach River Bed 
Lvl Change 

Distance Slope 

From To 

Nellore 
RBL 6.24 m 

Mouth 
RBL 0.0 m 

6.240 m 28.18 km 1 in 4516 

 

f) 

/ƻƴǎǳƭǘŀƴǘΩǎ ƛƴŦŜǊŜƴŎŜ 
0-9.04 km 

The Tidal reach of the river is 9.04 km. There are no cross-structures in 

this stretch. Local prawn farming is also observed all along the river bank.  

Hence this stretch of 9.04 km is feasible for navigation throughout the 

year (365 days). The waterway of Class I/II may be considered at the 

present situation with some dredging.  

9.04-29 km 

The depths  of  the  order  of 1.4 m  will prevail in  Pennar  river  reach  

downstream  of  Penna  Barrage for period  of 45  to 50 days in a year 

when  discharge will  exceed 10 m3/s. Penna barrage was washed out in 

2010 floods and a new barrage is under construction at chainage 29 km. 

To  increase  navigation  period  in  this  reach advantage  of  tidal  reach 

of about 9 km could be taken along with  some dredging. This needs 

further investigations and mathematical model studies which require 

cross-section survey in Stage 2.  

5. Traffic Potential  

a) 

Present IWT operations, 

ferry services, tourism, 

cargo, if any 

Cargo 

Industries would prefer transporting their goods directly to the port by 
roadways. No industrial areas except those, which are located near to the 
river, would prefer to shift their cargo on Pennar River. Due to the smaller 
length of Pennar River, It is not commercially attractive for industries to 
shift from roadways to waterways.  

Ferry services 

A no of villages are located along the Pennar river near river mouth for 
around 9 km stretch (from mouth). The locals use ferry services and 
prawn farming is predominant in this reach. 
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Tourism 

A lot of temples, tourist sites including Pulicat lake, Nellapattu Bird 
Sanctuary, Venkatagiri Fort,Mypadu Beach, Irukkam Island are situated 
nearby Pennar River. 

b) 

Important Industries 

within 50 km 

Nellore has several industries. Out of these, the leading industries in 
terms of total production are edible oils, pig iron, drugs and 
pharmaceuticals, cotton yarn and sugar. Food products are also an 
important industry in Nellore. Krishnapattnam port is located at about 40 
km from river mouth. 

c) 

Distance of Rail & Road 

from industry 

 Nellore industrial area is located at a distance of about 10 km from the 

river. All the other industrial area is located in the south of the district. 

Their distance ranges between 70 km to 130 km from the river. SEZ at 

Naidupeta is about 70 km from the river and about 90 km from 

Krishnapatnam port.  

6. 

/ƻƴǎǳƭǘŀƴǘΩǎ 

recommendation for 

going ahead with Stage-II 

(DPR preparation) 

The Tidal reach of 9.04 km is feasible for navigation for 365 days (whole 

year) with marginal dredging.  

Penna Barrage is under construction at Chainage 29 km. The 9.04-29 km 

stretch can be made feasible for navigation by dredging and using the 

releases of Penna Barrage after construction.  

The details can be worked out in stage II studies after detailed survey. 

7. 
Any other information/ 

comment 

----- 
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1. About the Studies   
 
M/s Inland Waterways Authority of India (IWAI), a statutory body under ministry of 
shipping, Govt. of India, has entrusted WAPCOS with the responsibility for preparation of 
two stage DPR for 6 inland waterways of rivers Pennar, Kaveri/Kollidam, Palar, Pazhyar, 
Ponniyar, Tamaraparani in Tamilnadu and Andhra Pradesh. The approximate length and 
approx. average width of all six rivers are given in the table below: 

 

Sl. No. Name of the 

River / Canal 

Description of Inland Waterway From:  

 

Upto: 

1. Pennar River,  

Andhra 

Pradesh 

29 km length of the river from Penna Barrage, 

Pothireddypalem to confluence with Bay of 

Bengal near Kudithipalem 

(National Waterway 79)  

14°28'8.38"N, 

79°59'9.31"E  

14°35'36.75"N, 

80°11'30.61"E 

2. Palar River, 

Tamilnadu 

141 km length of the river from rail bridge at 

Virudampattu, Vellore to confluence with Bay of 

Bengal at Sadurangapattinam  

(National Waterway 75) 

12°56'14.07"N

79° 7'29.70"E 

12°27'52.16"N, 

80° 9'13.47"E 

3. Ponniyar 

River, 

Tamilnadu 

125 km length of the river from Sathanur Dam to 

Cuddalore at confluence of Bay of Bengal  

(National Waterway 80) 

12°11'0.06"N, 

78°51'1.25"E 

11°46'21.76"N, 

79°47'41.70"E 

4. Kaveri / 

Kollidam, 

Tamilnadu 

364 km length of the river from Uratchikottai 

Barrage to confluence with Bay of Bengal at 

Pazhaiyar  

(National Waterway 55) 

11°29'3.09"N 

77°42'13.68"E 

11°21'37.97"N7

9°49'53.23"E 

5. Tamaraparani 

River, 

Tamilnadu 

64 km length of the river from Sulochana Mudalir 

bridge, Tirunelveli to confluence with Bay of Bengal 

near Punnaikayal  

(National Waterway 99) 

8°43'43.17"N, 

77°42'53.94"E 

 8°38'24.90"N, 

78° 7'37.85"E 

6. Pazhyar 

River, 

Tamilnadu 

20 km length of the river from Bridge near 

Veeranarayana Mangalam village to confluence 

with Arabian Sea at Manakudi  

(National Waterway 77) 

8°13'48.97"N 

77°26'27.34"E 

8°5'15.01"N 

77°29'7.61"E 

Table 1: National Waterways in Tamilnadu and Andhra Pradesh 

The Google Map showing all river stretches is enclosed as Figure 1.  
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Figure 1: Google Map showing six rivers in Andhra Pradesh & Tamilnadu 

 

Accordingly, WAPCOS Ltd. has undertaken the studies for 6 national waterways (Pennar, 

Kaveri Kollidam, Palar, Pazhyar, Ponniyar and Tamaraparani) in Tamilnadu and Andhra 

Pradesh. The brief scope of work is depicted as under: 

Stage-1 

A. Reconnaissance Survey 

B. Collection and Review of available data 

C. Feasibility Report  

Stage-2 

A. Hydrographic Survey & Hydro-morphological survey 

B. Traffic Survey & Techno economic feasibility 

C. Preparation of Detailed Project Report 
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The present studies are limited to establish the feasibility of waterways for Inland 

navigation i.e. up to Stage 1 only.  

The present Final Feasibility Report covers the review of data, reconnaissance survey, 
present state of affairs, traffic analysis, possible navigable stretches for Pennar River as 
detailed below: 
 
V Introductory Considerations  
V Classification of waterways 
V Details of existing structures 
V Reconnaissance survey & site visit 
V Single Line Longitudinal Survey 
V Bed Profile 
V Soil Texture  
V Hydrological Data collection and analysis 
V Preliminary Traffic studies and Market analysis 
V Results and feasibility of waterways 
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2. Introductory Considerations  
As discussed in previous chapter, Cluster 5 consists of six rivers in the states of Tamilnadu 
and Andhra Pradesh. This chapter covers the introductory considerations, origin, 
hydrological parameters like altitude, length, catchment area, Annual rainfall, major dams, 
and barrages along the river, tributaries, and major cities along river bank, historical and 
religious places for Pennar River.  

2.1 Name of River: Pennar  

2.2 Length of River  

The total length of the river from origin to its outfall in the Bay of Bengal is 597 km. The 
length under consideration for present studies is detailed below: 
 
29 km length of the river from Penna Barrage, 
Pothireddypalem to confluence with Bay of Bengal near 
Kudithipalem (National waterway 79) 

From: 
14°28'8.38"N, 
79°59'9.31"E  

Up to: 
14°35'36.75"N, 
80°11'30.61"E 

2.3 States, District through which river passes  

The Pennar River is one of the major East Flowing Rivers passing through Karnataka and 
Andhra Pradesh in southern India to reach Bay of Bengal in the east covering its 568 km 
length. The districts covered by Pennar River in its course are Kolar and Tumkur districts 
of Karnataka, Hindupur taluk of Anantapur district, Andhra Pradesh, Cuddappah and 
Nellore districts, Andhra Pradesh.  

 
The main towns in the vicinity of Pennar River are Vidavalur, Kovur, Kodavalur, Allur, 
Buchireddypalem, Nellore, Thotapalli, Gudur and Indukurpet in its 29 km stretch. 

2.4 Maps 

A Map showing entire Pennar basin (Source: CWC) and Present study stretch is attached 
as Figure 3 & Figure 4 respectively. 

2.5 River Characteristics  

2.5.1 River Course 

It rises in the Chenna Kasava hill of the Nandidurg range in Karnataka, flows in the North 
Westerly direction through Kolar and Tumkur districts of Karnataka and enters Andhra 
Pradesh in the Hindupur taluk of Anantapur district, runs east-wards before draining 
into the Bay of Bengal near Nellore. The Somasila is major project in the river 
catchment. (refer Figure 3 and Figure 4). 

2.5.2 River Basin ( Catchment Area) 

The Pennar basin extends over states of Andhra Pradesh and Karnataka has a catchment 
ŀǊŜŀ ƻŦ ррΣнмо {ǉΦƪƳ ƭȅƛƴƎ ōŜǘǿŜŜƴ ттϲмΩ ǘƻ улϲмлΩ 9ŀǎǘ ƭƻƴƎƛǘǳŘŜǎ ŀƴŘ моϲмуΩ ǘƻ мрϲпфΩ 
North latitudes. The fan shaped basin is bounded by the Erramala range on the North, 
by the Nallamala and Velikonda ranges of the Eastern Ghats on the East, by the 
Nandidurg hills on the South and by the narrow ridge separating it from the Vedavati 
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valley of the Krishna Basin on the West. The other hill ranges in the basin to the south of 
the river are the Seshachalam and Paliconda ranges. The Pennar (also known as Uttara 
Pinakini) is one of the major rivers of the peninsula. (Refer Figure 3 and Figure 4). 

 State Drainage area (sq. km.)  

Andhra Pradesh  48276 

Karnataka  6937 

Total  55213 
Table 2 : Pennar River Catchment 

2.5.3 Tributaries  

The total length of the river from origin to its outfall in the Bay of Bengal is 597 km. The 
principal tributaries of the river are Jayamangali, Kunderu, Sagileru, Chitravathi, Papagni 
and Cheyyeru. 

2.5.4 Topography  

The highest peak with an elevation of 1439 m is located in Deccan plateau near 
Chikballapur tehsil, Kolar district in Karnataka. More than 13% of the area of the basin 
lies in the hilly region and dense forested area.  

2.5.5 Climate , Temperature & Humidity  

On the basis of the local rainfall conditions, four seasons including two monsoon 
regimes are recognized: South-West monsoon (June to September) North-East 
monsoon (October to December), winter period (January to February) and hot weather 
period (March to May).  

 
The major part of the basin receives its rainfall from the South-West monsoon while 
areas adjacent to the sea-coast receive some rainfall from the retreating monsoon.  

 
The annual average maximum, minimum and mean temperature for the basin for the 
years from 1969 to 2004 is found to be 32.71°C, 21.63°C and 27.17°C respectively.  

 
Humidity is high during the monsoon period and moderate during non-monsoon period. 
The relative humidity in the catchment of Pennar ranges from 21% to 84%.  

2.5.6 Rainfall  

Pennar basin lies in a semi-arid region with low rainfall. Both, South-West and North-
East monsoon produces rainfall in the Pennar basin. The rainfall during the non-
monsoon period is not significant. The South West monsoon (June through September) 
provides a little precipitation but the predominant rain occurs from North-East 
monsoon (October through January). 

 
The annual average rainfall is highest in Nellore region. Parts of Nellore district, adjacent 
to the sea-coast receive some rain from the retreating monsoon also.  
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Figure 2: Pennar River Basin 
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Figure 3: Google image showing Pennar River stretch (29 km) under present studies 
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2.5.7 Land Use 

The resources in the basin have not been put to intensive use and the area sown 
more than once is very limited. The food crops usually grown in the basin are paddy, 
jowar and ragi. Paddy crops are predominant near Nellore region. Commercially, 
Tobacco and Prawn farming is also observed in the coastal regions near river mouth. 

2.5.8 Soil 

Information on the soil type is also required for assessing the hydrological character 
of the basin and net water availability for Inland navigation. The important soil types 
found in the basin are red soil, black soil, sandy soil and mixed soil. The riverbed 
comprises of sand (non tidal zone) and sand & clay (tidal zone). 

2.5.9 Dams, Barrages/ Weirs/ Anicuts  in River Basin   

There are a total of 62 water resource assets in Pennar basin. The biggest dam in the 
basin is Somasila dam located in Nellore district of Andhra Pradesh. There are 2 
anicuts and 1 weir in the basin. The longest anicut in the basin is Sangam anicut 
located in Nellore. There are no barrage structures or lift irrigation schemes in the 
basin. All the hydraulic structures and bridges in the 29 km stretch of Pennar River 
under the present studies have been detailed in next chapter. 

2.5.10 Tourism   

There are four pilgrimage (temple) sites, one dam( Somasila Dam, Nellore District), 
one cave (3.5 kilometres long at Belum  Kurnool district) and 1 waterfall (Talakona 
falls) exist in the Pennar basin.  
 
Talpagiri Ranganatha Swamy Temple (Southern bank), Sri Talapagiri Ranaganatha 
swamy Temple (Nellore) are the main temples. The home of spiritual guru, Sathya 
Sai Baba, Puttaparthi is located in the Ananthapur district of Andhra Pradesh.  

 

2.6 Methodology and Data collection  

2.6.1 Importance of Hydrological  and Topographical  data 

Navigability of a natural river channel or tidal creek primarily depends upon 
hydraulic parameters like water discharge, flow depth, velocity, sediment load and 
width of river channel. These parameters are function of topography/bathymetry of 
river bed and discharge in river during different seasons. Apart from these important 
parameters, there are other natural factors such as tidal range and length of tidal 
reach, type/nature of river bed (rocky, sandy, silty, clayey), bends in river course and 
stability of alignment of deep channel of river over long period. Apart from above 
natural factors, information on other factors such as various structures across 
(Dams/weirs/barrages/bridges) and along the river bank (river training and bank 
protection works) is also required.  

2.6.2 Data Requirem ent  

The following data was required for Stage-1 feasibility report:   
1. Type of crops (in different seasons) and industries along the waterway 
2. Availability of passenger ferry services. Prominent towns / City along the waterway. 
3. Historical and tourist places.  
4. Existing water sport and recreational activities and future probability. 
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5. Details of cross-structures (bridges, aqueducts, electric lines, telephone lines, pipe 
lines, cables) and their clearances. Salient features of Dams / Barrages / Weirs.  

6. Availability of water in different seasons. Also to correlate this with CWC / Irrigation 
ŘŀǘǳƳΩǎΦ 

7. Ponding level and limit of Dams / Barrages / Weirs. 
8. Encroachment in the waterway, width of the waterway, sharp bends. 
9. Environmental impacts. CRZ or wildlife clearances. 
10. Local/pronounced name of the rivers in different stretches. 
11. Any Border issue with other country. 
12. Incorporation of topographical features (outside survey limits) from Google Earth 

imageries. 
13. Obstructions to the navigation and un-approachable areas.  
14. Photographs of all cross-structures, gauges, obstructions - annotated with location & 

chainage. In report with lat/long, easting/northing, chainage details 
15. Permanent structures located within this corridor.  
16. All prominent shore features (locks, bridges, aqueducts, survey pillars if available etc) 

and other conspicuous objects shall be fixed and indicated on the chart and included 
in the report. 

17. Details of water intake/ structures shall be collected and shown on the charts and 
include in the report. 

18. Availability of berthing place, existing jetty, ferry ghats, approach roads etc. in the 
area shall be indicated on the charts and include in the report. 

19. During the survey, condition of the banks shall also be collected, whether that banks 
are pitched (protected) or not protected. The length of bank protection, where 
banks erosion is taking place shall also be estimated. 

20. Positions and levels of corners of permanent structures within the corridor shall be 
physically surveyed and marked on survey charts. 

2.6.3 Primary Data - Sources 

A. Survey of India (SOI) Dehradun , during February & March 2016  

Toposheets and satellite imageries are useful to obtain information such as extent of 
tidal reach, HTL & LTL, width of river and deep channel, important places, nature of 
river bed and bank along reach, channel bends, slope of river channel, and locations 
of various structures across and along river course and tendency of shifting of deep 
channel (general morphology of the deep channel of the river course).  
As the coastal zone falls under restricted category, the restricted and non-restricted 
Toposheets of Survey of India /hydrographic charts and satellite imageries has been 
collected after taking approval from Ministry of Water Resources, Govt. of India. A 
total of 43 toposheets were procured ŦǊƻƳ {ǳǊǾŜȅ ƻŦ LƴŘƛŀ ό{hLύ όоф ƴƻΦΩǎ ǘƻǇƻǎƘŜŜǘǎ 
ƻŦ мΥ рлллл ǎŎŀƭŜ ŀƴŘ лп bƻΩǎ ǘƻǇƻǎƘŜŜǘǎ ƻŦ мΥнрллл ǎŎŀƭŜύ ŀƴŘ ŀƴŀƭȅȊŜŘ ǘƻ ǎǘǳŘȅ 
various aspects mentioned above. The satellite imageries of different years from 
Google are also analyzed. The details of toposheets for Pennar River as collected 
from SOI are given as under: 
 

Pennar River 57 N/14, 57 N/15, 66 B/2, 66 B/3 and 
Hydrographic chart No. 356 

Table 3: SOI Toposheets & Hydrographic charts 
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B. Data from Site Visit and Reconnaissance survey during March & April 2016  

The site visit and reconnaissance survey was carried out in March and April 2016.  
 
The details of existing cross-structures, Weirs, Barrages, Anicut, Dams, HT/ LT line, 
Type of Crops, Soils, shore protection along the waterway, Historical and tourist 
places, existing ferry services were collected. The collected data and photographs 
have been detailed in Chapter 3. 
 
The details of existing industries, major commodities, production were also collected 
from various industries located around main industrial clusters, important towns in 
the vicinity of waterways and important ports near river mouth. These details have 
been presented in Chapter 5. 

2.6.4 Secondary Data- Sources 

A. Central Water Commission (CWC), Govt of India and Water Resource Division 

(WRD), Chennai during February, March and April 2016  

 
These data give most vital information on water availability in river reach and 
sediment concentration in river water. 
 
Gauge- discharge, sediment and river cross section data (at gauging site) was 
collected from CWC for one gauging station on Pennar River. Following Table gives 
details of gauging stations and data collected. 

 

River Gauging station Data type From  To Frequency 

Pennar Nellore, AP 
140 28Ω мрέ b 
 790 58Ω руέ 9 

Gauge- discharge 1987 2013 daily 

Sediment - - daily 

Cross-section 1999 2012 2 days/year 
Table 4: Gauge Discharge Sediment data collected from CWC 
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2.6.5 Methodology  

The studies are being carried out as detailed below: 

Figure 4: Feasibility Studies (Stage 1) 

The detail methodology for reconnaissance survey, Hydrological data analysis and 

Traffic studies is given in their respective chapters. The feasibility of waterways is 

established after hydrological and traffic studies and analysis. Based on hydraulic 

conditions (depth, width, curvatures etc.) of the navigation channel, the class of the 

waterway are established in accordance with the classification notified by Inland 

Waterways Authority of India (IWAI) vides Gazette Notification dated 26 January 

2007. The same has been detailed below: 

Stage 1:  Feasibility 
Study

Reconnaissance Survey: 
Single line longitudanal 

Survey &
Details of Structures

Analysis of present 
state of affairs & 

Hydrological  Data  
Analysis

Data Collection: 
Discharge Data, W.L. data 
SOI Toposheets
Previous Reports
Details of Cross-structures, dams, 
Bridges, Intakes
Details of Major Industries, Towns 
along the waterway, Existing and 
future cargo potential 

Traffic studies and 
Market Analysis

Feasibility Establishment: 

To identify the feasible 
stretches among the 
proposed waterways



  
  

  24                                                          PENNAR RIVER FINAL FEASIBILITY REPORT-STAGE 1 (CLUSTER 5) 

2.6.6 Classification of Waterways  

In India, the inland waterways are classified into seven categories for rivers as well as 

canals by Inland Waterways Authority of India (IWAI) vides Gazette Notification 

dated 26 January 2007 for safe passage of self-propelled vessels up to 2000 dead 

weight tonnage (DWT) and tug barge formation in push tow units of carrying 

capacity upto 8000 tonnes.  

The classification of waterways is discussed below. 

A. Classification of Inland waterways for Rivers  

Class of 

Waterway  

Rivers 

Minimum 

Depth  

Bottom 

Width  

Bend Radius Vertical  

Clearance 

Horizontal 

Clearance 

I. 1.2 m 30 m 300 m 4 m 30 m 

II.  1.4 m 40 m 500 m 5 m 40 m 

III.  1.7 m 50 m 700 m 7 m 50 m 

IV. 2.0 m 50 m 800 m 10 m 50 m 

V. 2.0 m 80 m 800 m 10 m 80 m 

VI. 2.75 m 80 m 900 m 10 m 80 m 

VII. 2.75 m 100 m 900 m 10 m 100 m 

Table 5: Inland Waterway classification for Rivers 

B. Classification of Inland waterways for Canals  

Class of 

Waterway  

Canals 

Minimum 

Depth  

Bottom 

Width  
Bend Radius 

Vertical  

Clearance 

Horizontal 

Clearance 

I. 1.5 m 20 m 300 m 4 m 20 m 

II.  1.8 m 30 m 500 m 5 m 30 m 

III.  2.2 m 40 m 700 m 7 m 40 m 

IV. 2.5 m 50 m 800 m 10 m 50 m 

V. - - - - - 

VI. 3.50 m 60 m 900 m 10 m 60 m 

VII. - - - - - 

Table 6: Inland Waterway classification for Canals 

The above classification for Rivers and Canals shall be effective if: 

¶ Minimum depth of channel should be available for about 330 days in a year (about 

90% days in a year). 

¶ Vertical clearance at cross structures over the waterway should be available at least 

in central 75% portion of each of the spans in entire width of the waterway. 
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C. Vertical Clearance for Power Cables / Telephone Lines for all Classes 

¶ Telephone lines and Low Voltage lines 16.5 m 

¶ High Voltage Transmission lines not exceeding 110 KV ς 19 m 

¶ High Voltage Transmission lines exceeding 110 KV ς 19 m + 1 cm per each KV 

In case of underground pipe / power lines and other cables norms to be decided as per 

conditions and navigational requirement 

D. Reference level for vertical clearance for different types of channels  

¶ For rivers ς over navigational HFL which is highest flood level at frequency of 5% in 

any year over a period of last 20 years  

¶ HTL for tidal channels 

¶ For channels design FSL 

E. Type of vessels to be used in different class waterways   

 Class Self-propelled vessel Tug with barges 

I. Self-propelled, carrying capacity 100 DWT, 

Size (32m X 5m), Loaded draft 1m  

1 Tug + 2 barges ς 200 DWT, length 80m X 

breadth 5m , loaded draft 1m 

II. Self-propelled, carrying capacity 300 DWT, 

Size (45m X 8m), Loaded draft 1.2m  

1 Tug + 2 barges ς 600 DWT, length 110m X 

breadth 8m , loaded draft 1.2m 

III. Self-propelled, carrying capacity 500 DWT, 

Size (58m X 9m), Loaded draft 1.5m  

1 Tug + 2 barges ς 1000 DWT, length 141m X 

breadth 9m , loaded draft 1.5m 

IV. Self-propelled, carrying capacity 1000 

DWT, Size (70m X 12m), Loaded draft 1.8m  

1 Tug + 2 barges ς 2000 DWT, length 170m X 

breadth 12m , loaded draft 1.8m 

V. Self-propelled, carrying capacity 1000 

DWT, Size (70m X 12m), Loaded draft 1.8m  

1 Tug + 2 barges ς 2000 DWT, length 170m X 

breadth 24m , loaded draft 1.8m (moulded 

with 24 m) 

VI. Self-propelled, carrying capacity 2000 

DWT, Size (86m X 14m), Loaded draft 2.5m  

1 Tug + 2 barges ς 4000 DWT, length 210m X 

breadth 14m , loaded draft 2.5m 

VII. Self-propelled, carrying capacity 4000 

DWT, Size (86m X 14m), Loaded draft 2.9m  

1 Tug + 4 barges ς 8000 DWT, length 210m X 

breadth 28m , loaded draft 2.5m 

Table 7: Type of vessels to be used in different class of waterways 

 

 

All structures to be constructed across waterway classified should conform to respective 

requirement of vertical clearance and horizontal clearance before construction of any 

structure across the national waterway. 
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WAPCOS has carried out hydrological studies to establish the feasibility of development of 

river stretches as national waterways. In cases where minimum depth (of 1.2m as per 

Govt. of India notification) is not available round the year, the no. of days of availability 

and available depth is calculated and presented in chapter 4. The project authorities may 

review the waterway classification. The feasibility of these stretches may be established 

for some part of the year after detailed studies in stage 2 after the approval. Measures to 

improve the depth are also stressed upon. 
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3. Analysis of present state of affairs  
This chapter identifies the existing cross-structures viz. Dams, Weirs, Barrages, Locks, Bridges, Crossings, pipelines, cables, HT/LT line, National and 
State highways including railway lines in the river stretch collected during the site visit and reconnaissance survey. The details of all structures are 
tabulated in Annexure 2. 

3.1 Existing Dams, Weir, Barrage , Anicuts and Locks  

Penna Barrage (Nellore Anicut) near Pothireddypalem (CH 28.153) is located at Lat. 14° нуΩ уΦоуέbΣ [ƻƴƎΦ тф° рфΩ фΦомέE. The anicut was 
washed away in 2010 floods. Presently a new barrage is under construction (Lat 14°28'19.36" Long 79°58'57.47") upstream of dismantled 
Nellore Anicut. Navigational lock is not provided in any of the dams/weir/Anicuts/Barrages in the present study stretch. 

3.2 Existing Bridges and crossing over River  

Sl. 
No. 

Structure Name Chainage 
(km) as 

per Field 
Survey 

Location Position  Vertical 
clearance above 

H.F.L. (m) 

Horizontal 
clearance 

(m) Latitude (N) Longitude (E) Easting [m] Northing [m] 

1 Kavali Bridge 
(Two adjacent 
bridges)(NH-5) 

25.93 Nellore 14°28'21.24" 80°00'41.80" 393480.181 1600220.493 2.0 35 

2 Nellore Bridge 
(SH-57) 

28.13 Nellore 14°28'06.65" 79°59'27.40" 391251.635 1599781.897 7.0 15 

3 Railway Bridge (2 
adjacent bridges) 

28.23 Nellore 14°28'06.53" 79°59'24.50" 391163.895 1599778.596 5.0 15 

4 Pennar Old 
Bridge 

28.94 Nellore 14°28'04.74" 79°59'10.45" 390742.998 1599725.453 damaged 

5 Pennar under 
construction 

Bridge 

29.00 Nellore 14°28'19.36" 79°58'57.47" 390356.372 1600176.393 7.5 10 

Table 8: Details of existing Bridges and Crossings 

Note: All bridges are to be considered as road bridges unless specified. 
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Note: Vertical clearance is measured above H.F.L. The HFL for tidal reach is MHWS as per ATT- Vol 3 and HFL at gauge site is calculated as maximum water 

level in last twenty years Gauge Discharge Data as collected from CWC. 

 

3.3 Pipelines and cables  

No pipeline and cable are observed in the river stretch. 

3.4 Details of High Tension and Electric Lines across Pennar River  
 

Sl. 
No. 

Structure 
Name 

Chainage 
(km) as 

per Field 
Survey 

Location Position  Vertical clearance 
above H.F.L. (m) 

Horizontal 
clearance(m) Latitude (N) Longitude (E) Easting [m] Northing [m] 

1 HT Lines 22.38 Kodurupadu 14°29'06.15" 80°02'00.21" 395833.517 1601590.384 5.0 150 

2 HT Lines 28.05 Nellore 14°28'15.70" 79°59'02.34" 390501.679 1600063.595 5.0 250 

Table 9: Details of High Tension and Electric Lines 

Note: Vertical clearance is measured above H.F.L. The HFL for tidal reach is MHWS as per ATT- Vol 3 and HFL at gauge site is calculated as maximum water 

level in last twenty years Gauge Discharge Data as collected from CWC. 
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3.5 Horizontal and Vertical Clearances  

Sl. 
No. 

Structure Name Chainage 
(km) as 

per Field 
Survey 

Vertical 
clearance above 

H.F.L. 
(m) 

Horizontal 
clearance 

(m) 

1 HT Lines 22.38 5.0 150 

2 Kavali Bridge 
(Two adjacent 

bridges 

25.93 2.0 35 

3 HT Lines 28.05 5.0 250 

4 Nellore Bridge 28.13 7.0 15 

5 Railway Bridge (2 
adjacent bridges) 

28.23 5.0 15 

6 Pennar Old 
Bridge 

28.94 Damaged 

7 Pennar under 
construction 

Bridge 

29.00 7.5 10 

Table 10: Details of Horizontal and Vertical clearance 

Note: Vertical clearance is measured above H.F.L. The HFL for tidal reach is MHWS as per ATT- Vol 

3 and HFL at gauge site is calculated as maximum water level in last twenty years Gauge 

Discharge Data as collected from CWC. 

3.6 Hindrances  in conducting the reconnaissance survey  

No hindrance was encountered in the river stretch while carrying out the 
reconnaissance survey. Rocky and hard strata is not observed while carrying out 
reconnaissance survey in this stretch. 

3.7 Encroachment to the waterway  

There is no encroachment in the waterway in the reach under consideration in this 
study. 

3.8 Details of Protected Area, Wildlife, Defense 

There are no such areas present in the vicinity of river. 

3.9 NH/SH/MDR along and/or in Vicinity  

Mainly two main roads are found crossing the Pennar River: 
SH 57:   Bellary Nellore (Krishnapatnam) road ς State Highway 
NH 5:   Guntur- Chennai road ς National Highway 
 
Apart from these, there are the major roads along both bank passing through the 
town of Jammipalem, Pallipadu, Inamaduga, kovur and utukuru. 

3.10 Railway Line and stations in the vicinity   

Padugupadu and Nellore Railway stations are located in the vicinity of Pennar River. 
Nellore- padugupadu Railway line also crosses the Pennar River at chainage 28.23 
km.   
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4. Reconnaissance Survey  
This chapter gives the stretch wise description (20-30 km stretch) of entire river stretches 

and presents the observed water level during survey. This chapter also covers the 

Hydrological analysis of the collected data viz. Minimum and maximum water levels, 

discharges, average 10 daily discharges, change in cross-section over the years and 

establishment of sounding datum in river. The route map of Pennar River is given below: 

 
Figure 5:  Route map of Pennar River from its mouth up to Nellore city 

4.1 Resources, Equipment used and Methodology adopted  

4.1.1 Resources & Equipment used  

 

Personnel Name Function 

Santosh Nag Surveyor , Fugro Limited 

Ponlogesh Asst. Surveyor, Fugro Limited 

Table 11: Survey Personnel 

 
 
 
 
 
























































































































