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India is the largest peninsula in the worldthvia coastline of about 7517 kmvith 12 major
ports and 185hon major/ intermediate portswith a very impressive water network consisting
of rivers, lakes, creeks and canals.

An efficient transportsector is vital for development of the economy to stimulatetimum
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 eeiendly inland waterways.

The first national waterways were established in India in mid 1980s & 19%3awtbmbined

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 Saftigkaredas
National waterway in 1988

NW 3 (205 km): West coast cang|168 km)- Udyogmandal canal (23 km)Champakara
canal(14 km)declared as National waterway in 1993

The government also declared the followimgo inland waterways as national waterways

during 2008
NW 4 (108 km): KakinadaPondicherrycanal- GodavarandKrishnarivers
NW 5 (58&m): East Coast CanaBrahmani Riveand Mahanadi delta

DAGSY (GKS dzy Gl LIISR LRGSYOGAlLt 2F LYRAIFIQa Aytly
the commercial navigation potential on year round babistry of Shipping (MoS),Govt of

India has directednland Waterways Authority of Indid/A) to identify the viable waterways

in Indiafor their phased development.

Accordingly,to make provisions for existing national waterways and to provide for the
declaration of certain inlanavaterways to be national waterways and alsopvide for the
regulation and development of the said waterways for theposes of shipping and navigation
National waterway act, 2016 hasceived the assent of the President on t&th March, 2016
declaing a total of 111 National Waterways.

IWAI, a statutory body undeMoS Govt. of India, has entrusted WAPCOS with the
responsibility for preparation of two stages DPR of proposed six waterways in Tamilnadu and
Andhra Pradeshb | G A 2y I g ( Sdeuerkdllidamy}, @5 (Palar, @7 (Bazhyar), 79
(Pennar), 80 (Ponniyar) and 99 (Tamarapardnor)a total length of 763 km

This Final Feasibility report (Stagel) covers the review of datareconnaissance survey
preliminary traffic and market analysis dunavigation development feasibilifpr Pennarriver.
The consultant team has physically visited & kmriver stretchand gathered all requisite
information.
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SUMMARY: SALIENT FEATURES AT A GLANCE

Sr Particulars Details
No.
1. | Name of Consultant WAPCOS Limited
2. Cluster numbeand Cluster5, Andhra Pradesh
State(s)
3. | Waterway stretch, NW 29 km Iength of the river from Penn.Ba.lrrage, 'Pothireddypalem t
confluence with Bay of Bengal near Kudithipalmational waterway 79)
4. | Navigability status
Tidal &non-tidal portions | From the analysis aburvey of Indidoposheets for the castal zone, it
OFNRBYX(G23 f |wasfound thatthe tidal reach of the river is 9 km.
tidal variation) The Nearest Port iKrishnapattnam and chennals per the tide data a
a) Chennai porthe tidal variation between MLLW spgs (0.1) and MHV)
springs (1.1) is 1.0
(Tide SourceChennai Brt Tidedata fromATT tide table (Volume 33nd
Hydrographic chart no 357.
LAD status (w.r.t. CD)
i) Survey period Stretch (KM)
(Feb to March 2016) | LAD(m) 0-9.04 9.04-15 1520 2025 2529 Total
<1.0 5.70 5.99 4.11 4.60 2.78  23.18
b) 1.01.2 0.61 0.00 0.24 0.30 0.19 1.35
1.21.4 0.63 0.00 0.29 0.16 0.21 1.29
1.41.7 0.60 0.00 0.16 0.00 0.27 1.03
1.7-20 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
Cross structures Penna Barrage (Nellore Anicut) near Pothireddypalem (CH 28wi&S
) Dams, weirs, barragd f 2O0F 4GSR G [Fd® mnc HyQ ydoycéd
etc. (total number; washed away in2010 floods. Presently a new barrage is un
. L construction (Lat 14°28'19.36" Long 79°58'57.4Z200 m upstream of
with navigation locks dismantled Nellore AnicutNavigational lock is not provided in any of t
or not) dams/weir/Anicuts/Barrages in the present study stretch.
c)

i) Bridges, Power Cablg

etc. (total number;
range of horizonta]
and vertical

clearances)

Three existing road bridges, onaunder constructionroad bridges,two
adjacentrail bridgescrosses Pennar river in this stretch.

V.Cfrom H.F.Lfor bridges varies fror2 m to 7m.

H.C. for bridges varies from m0to 35m.

2 HT linescrosses Penndiver in this
V.C from H.F.Lof these two HT lines is about 5m

10
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H.C. is 150m and 250 m

d)

Avg discharge & no. (
days

No of Gauge Station®ne(Nellore
Nellore

June to September
October to December
January to May

30 to 600 ni/s
40 to 20 ni/s
20 to 10 n¥/s

{f2LS om AY

Average slope of river : 4516
Reach

River Bed
Lvi Change

6.240 m

Distance Slope

To
Mouth
RBL 0.0 m

From
Nellore
RBL 6.24 m

28.18 km | 1in 4516

f)

[ 2yadf GFyaQ:

0-9.04km

The Tidal reach of the river 04 km. There are no crosstructures in
this stretch. Local prawn farming is also observed all along the river

Hence this stretch 0B.04 km is feasible for navigation throughout th¢
year (365 days). The waterway of Class I/ll may be considerethat
present situation with some dredging.

9.0429 km

Thedepths of the order of 1.4 m will prevail in Pennar river r¢
downstream of Penna Barrage for period of 45 to 50 days in a
when discharge will exceed 1/ Penna barrage wawashed out ir|
2010 floods and a new barrage is under construction at chainage 2¢
To increase navigation period in this reach advantage of tidal
of about 9 km could be taken along with some dredging. This n
further investigations ad mathematical model studies which requi
crosssection survey in Stage 2.

Traffic Potential

Present IWT operations
ferry services, tourism
cargo, if any

Cargo

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

Fery services

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

11
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b)

- .‘ - §
W WAPCQS
Tourism
A lot of temples, tourist sites includingulicat lake, Nellapattu Bird
Sanctuary Venkatagiri ForMypadu Beachlrukkam Islandare situated
nearby Pennar River.
Important Industries| Nellore has several industries. Out of these, the leading industrie
within 50 km terms of total production are ebie oils, pig iron, drugs an

pharmaceuticals, cotton yarn and sugar. Food products are als
important industry in NelloreKrishnapattnam port is located at about
km from river mouth.

Distance of Rail & Ro¢
from industry

Nellore industrial ara is located at a distance of about 10 km from
river. All the other industrial area is located in the south of the dist
Their distance ranges between 70 km to 130 km from the river. Sl
Naidupeta is about 70 km from the river and about 90 kromny
Krishnapatnam port.

[ 2y adz GF yiQ:
recommendation forn
going ahead with Stagke
(DPR preparation)

The Tidal reach d.04km is feasible for navigation for 365 days (wh
year) with marginal dredging.

Penna Barrage is under construction at Chain2g&m. Thed.0429 km
stretch can be made feasible for navigation by dredging and using
releases oPenna Barrage after construction.

The details can be worked out in stage |l studies after detailed survey

Any other information/
comment
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1. About the Studies

M/s Inland WaterwaysAuthority of India (IWAI), a statutory body under ministry of
shipping, Govt. of India, has entrusted WAPCOS with the responsibility for preparation of
two stage DPRor 6 inland waterwayof rivers Pennar, Kaw#Kollidam, Palar, &hyar,
Ponniyar, Tamaraparamn Tamilnadu and Andhra Pradesh. The approximate length and
approx. average width of all six rivers are given in the table below:

SI.No. | Name of the Description of Inland Waterway From: Upto:
River / Canal

1. Pennar River,| 29 km length of the river from Pena Barrage, 14°28'8.38"N, 14°35'36.75"N,
Andhra Pothireddypalem to confluence with Bay of 79°59'9.31"E | 80°11'30.61"E
Pradesh Bengal near Kudithipalem

(National Waterway 79)

2. Palar River| 141 km length of the river from rail bridge g 12°56'14.07"N 12°27'52.16"N,

Tamihadu Virudampattu, Vellore to confluence with Bay | 79° 7'29.70"E| 80° 9'13.47"E
Bengal at Sadurangapattinam
(National Waterway 75)

3. Ponniyar 125 km lengthof the river from Sathanur Daro | 12°11'0.06"N,| 11°46'21.76"N,
River Cuddalore atonfluence of Bay of Bengal 78°51'1.25"E | 79°47'41.70"E
Tamilnadu (National Waterway 80)

4. Kaveri /| 364 km length of the river from Uratchikotta 11°29'3.09"N | 11°21'37.97"N7
Kollidam Barrage to confluence with Bay of Bengal g 77°42'13.68"H 9°49'53.23"E
Tamilnadu Pazhaiyar

(National Waterway 55)

5. Tamaraparan| 64 km length of the river from Sulochana Muda| 8°43'43.17"N,| 8°38'24.90"N,
River bridge, Tirunelveli to confluence with Bay of Ben| 77°42'53.94"F 78° 7'37.85"E
Tamilnadu near Punnaikasl

(National Waterway 99)

6. Pazhyar 20 km length of the river from Bridge neg 8°13'48.97"N | 8°5'15.01"N
River, Veeranarayana Mangalam village to confluen 77°26'27.34"g 77°29'7.61"E
Tamilnadu with Arabian Sea at Manakudi

(National Waterway 77)

Tablel: National Waterways in Tamilnadu and Andhra Pradesh

The Google Map showing all river stretches is enclosédgasel.

13

PENNAR RIVER FINAL FEASIBILITY REPABH 1 (CLUSTER 5)



= S‘l'»;azhyar River

Figurel: Google Map showng six rivers in Andhra Pradesh & Tamilnadu
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Accordingly WAPCOS Ltdhas undertaken the studiesfor 6 national waterways (Pennar,
Kaveri Kolidam, Palar, Pazhyar, Ponniyand Tamaraparahiin Tamilnadu and Andhra
PradeshThebrief scope of work is depted as under

Stagel
A. Reconnaissance Survey

B. Collection anéeview of available data

C. Feasibility Report
Stage2

A. Hydrographic Survey®ydro-morphological survey
B. Traffic Survey & Techno economic feasibility
C. Preparation of Detailed ProjeReport

14
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The present studies are limited to establish the feasibility of waterways for Inland

navigationi.e. up to Stage 1 only

The presentFinal Feasibility Rport covers the review of datareconnaissance survey
present state of affairstraffic analgis, possible navigable stretch&s PennarRiveras
detailed below:

<K<K LK LKL LKL KL

Introductory Considerations

Classification of waterways

Details of existing structures

Reconnaissance survey site visit

Single Line Longitudinal Survey

Bed Profile

Soil Texture

Hydrological Data collection and analysis
Preliminary Traffic studies and Market analysis
Results and feasibilitpf waterways

15
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2. Introductory Considerations
As discussed iprevious chapterCluster 5 consists of six rivers in the ssaté Tamilnadu
and Andra Pradesh. This chapter covers thetroductory considerations,origin,
hydrological parameters like altitude, length, catchment area, Annual rainfall, major dams,
and barrages along the river, tributaries, and major cities aliwgr bank, historical ad
religious place$or 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 59Thke.
length underconsideration fopresent studies is detailed below:

29 km length of the river from Pa&na Barrage, From: Upto:
Pothireddypalemto confluence with Bay of Bengal nee 14°28'8.38"N, | 14°35'36.75"N,
Kudithipalem(National waterway 79) 79°59'9.31"E | 80°11'30.61"E

2.3  States, District through which river passes

The Pennar River is oé the major East Flowing Rivers passing through Karnataka and
Andhra Pradesh in southern Ind@mreach Bay of Bengal in the east covering its 568 km
length. The districts coveredy Pennar River in its course dfelar aml Tumkur districts

of KarnatakaHindupurtaluk of Anantapur districtAndhra PradeshCuddappah and
Nelloredistricts, Andhra Pradesh

The main towns in the vicinity of Pennar River ®fidavalur, Kovur, Kodavalur, Allur,
Buchireddypalem, Nellore, ThotapaBudur and Indukurpein its 29 km stretch

2.4 Maps

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

2.5 River Characteristics

2.5.1 River Course

It rises in the Chenna Kasava hill of the Nandidurg rangerivatéka, flows in the North
Westerly direction through Kolar and Tumkur districts of Karnataka and enters Andhra
Pradesh in the Hindupur taluk of Anantapur district, r@astwards before draining

into the Bay of Bengal near Nellor@he Somasila is majqguroject 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
FNBF 2F ppZumo {lj®dlyY fteAy3d 06SisSEY wmpcm@Qi
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 Vedava
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2.5.3

254

2.5.5

2.5.6

valley of the Krishna Basin on the WéeEhte 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 penins(iReferFigure3 and kgure4).

State Drainage area (sqg. km.)
Andhra Pradesh 48276
Karnataka 6937
Total 55213
Table2: Pennar River Catchment
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 Jayamangglinderu, SagileriChitravathi, Papagni
and Cheyyeru.

Topography

The highest peak with an elevation of 1439 m is located in Deccan plateau near
Chikballapur tehsil, Kolar district in Karnataka. More th8folof the area of the basin

lies in the hilly region and dense forested area.

Climate, Temperature & Humidity

On the basis of the local rainfall conditions, four seasons including two monsoon
regimes are recognized: SotlMlest monsoon (June to SeptembeNorth-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 Sedfisst monsoon while
areas adjacent to the seapast receive some rainfdtbm 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 dgnirorrmonsoon period.
The relative humidity in the catchment of Pennar ranges from 21% to 84%.

Rainfall

Pennar basin lies in a sednid region with low rainfallBoth, SouthWest and North
East monsoonproduces rainfall in the Pennar basiithe rainfallduring the non
monsoon period is not significant. TR®uth West monsoon (June through September
provides a little precipitation but the predominant rainccurs from North-East
monsoon (October through January)

The annual average rainfall is higheshiellore regionParts of Nellore district, adjacent
to the seacoast receive some rain from the retreating monsoon also.

17
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Figure2: Pennar River Basin
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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 neélellore region.Commercially,
Tobacco andPrawn farming is also observed in the coastal regions near river mouth.

2.5.8 Soil

Information on the soitype is also required foassessinghe hydrological character
of the basinand net water availability for Inl@hnavigation The important soil types
found in the basin are red soil, black soil, sandy soil and mixedTéeilriverbed
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 062 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 weiin the basin.The longest anicut in the basin is Sangam anicut
located in Nellore. Therera 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 detailachext chapter

2.5.10 Tourism
There are four pilgrimage (temple) sitesye dam( Somasila Dam, Nellore District),
one cave (3.5 kilometres lorag Belum Kurnool district) and 1 waterfall (Talakona
falls) exist in the Pennar basin.

Talpagiri Ranganatha Swamy Temple (Southern bank), Sri Talapagiri Ranaganatha
swamy Temple (&llore) 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 naturaliver channel or tidal creek primarily depends upon
hydraulic parameterdike water dischargeflow depth, velocity, sediment loadnd
width of river channel. These parameters are function of topography/bathymetry of
river bed and discharge in river duriddferent seasons. Apart from these important
parameters there are other natural factors such as tidahge and length of tidal
reach,type/nature of river bed (rocky, sandy, silty, clayey), bends in river course and
stability of alignment of deep chanhef 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)s also required

2.6.2 Data Requirem ent

The following datavasrequired for Stagel feasibility report:

Type of crops (in different seasons) and industries along the waterway

Avalilability of passenger ferry services. Prominent towns / City along the waterway.
Historical and tourist places

Existing water sport and recreational activities and future probability.

hrwnNPE
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5. Details of crosstructures (bridges, aqueducts, electric lines, telephone lines, pipe

lines, cables) and their clearances. Salient features of Dams / Barrages / Weirs.

6. Availabilty of water in different seasons. Also to correlate this with CWC / Irrigation
RI G dzyQa o

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 tapproachable areas.

14. Photogaphs of all crosstructures, gauges, obstructioasinnotated 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, aquedustirvey 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 d berthing place, existing jetty, ferry ghats, approach roads etc. in the
area shall be indicated on the charts and include inrtport.

19. During the survey, condition of the banks shall also be collected, whether that banks
are pitched (protected) or noprotected. 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 chammglortant placesnature of
river bed and bank ahg 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 colirse
As the coastal zone falls under nested category, the restricted and nenestricted
Toposheets of Survey of India /hydrographic charts and satellite imadegebeen
collected after taking approval fromlinistry of Water Resources, Govt. of India
total of 43 toposheets were procuréE N2 Y { dzNBS& 2F LYyRAI o6{ hlL
2FT MY pnnnn &aO0FfS YR nn b2Qa (2L12akKSSaa
various aspects mentioned above. The satellite imageries of different years from
Google are also analyzed. The details of ttyweess for Pennar Riveas collected
from SOI are given as under:
PennarRiver 57 N/14, 57 N/15, 66 B/2, 66 B/3and
Hydrographic chart No. 356
Table3: SOl Toposheets & Hydrographic charts
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B. Data from Site Visit and Reconnaissance sirvey during March & April 2016

264

The site visit and reconnaissance survey was carried out in March and April 2016.

The details of existing cros$ructures, Weirs, Barrages, Anicut, Dams, HT/ LT line,
Type of Crops, Soils, shore protection along the wedgr Historical and tourist
places, existing ferry services were collected. The collected alataphotographs
have been detailed in Chapter 3.

The details of existing industries, major commodities, production were also collected
from various industriesocated around main industrial clusters, important towns in
the vicinity of waterways and important ports near river mouth. These details have
been presentedn Chapter 5.

Secondary Data- Sources

Central Water Commission (CWC), Govt of India and Water Resouce 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 gaugie) was
collected from CW@or one gauging statiomn Pennar RiverFollowing Table gives
details of gauging stations and data collected.

River Gauging station | Data type From To Frequency
Pennar  Nellore, AP Gaugedischarge | 1987 2013 daily
14°28m p € | Sediment - - daily

7958 y € | Crosssection 1999 2012 2 days/year
Table4: Gauge Discharge Sediment data collected from CWC

22
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2.6.5 Methodology
The studies are being carried out as detailed below:

e

Stage 1. Feasibility
Study

Iy Y e Y
4 N 4 Data Collection: )
Discharge Data, W.L. data

SOI Toposheets

Previous Reports

Details of Crosstructures, dams,
Bridges, Intakes

Details of Major Industries, Towns
N \_ along the waterway, Existing and

o J /uture cargo potential )

Analysis of present
state of affairs &

Hydrological Data
Analysis

Reconnaissance Survey:
Single line longitudanal
Survey &
Details of Structures

Traffic studies and
Market Analysis

Feasibility Establishment

To identify the feasible
stretches among the
proposed waterways

v

Figure4: Feasibility Studies (Stage 1)

The detail methodology for reconnaissance survey, Hydrological data analysis and
Traffic studies is given in their respective chaptdige feasibilityof waterways is
establishedafter hydrological and trait studies and analysi$8ased on hydraulic
conditions (depth, width, curvatures etc.) of the navigation channel, the class of the
waterway areestablishedin accordance with the classificatiamotified by Inland
Waterways Authority of India (IWAl)jdes Gzette Notification dated 26 January
2007. The same has been detailed below:

23 PENNAR RIVER FINAL FEASIBILITY REPABH 1 (CLUSTER 5)



s

L] Y

L] ‘/\ - %
A WAPCOS

2.6.6 Classification of Waterways
In India, the inland waterways are classified into seven categories for rivers as well as
canals bylnland Waterways Authority of IndidWAI) vides @zette Notification
dated 26 January 200°01f safe passage okelf-propelled vessels up to 200dead
weight tonnage DWT) and ug barge formationin push tow unis of carrying
capacityupto 8000tonnes.
The classification of waterways is discussed below.

A. Classification of Inland waterways for Rivers

Class of Rivers

Waterway Minimum Bottom  Bend Radius  Vertical Horizontal
Depth Width Clearance Clearance

l. 1.2m 30m 300 m 4 m 30 m

Il. 1.4m 40 m 500 m 5m 40 m

II. 1.7m 50 m 700 m 7m 50 m

V. 20m 50 m 800 m 10 m 50 m

V. 20m 80 m 800 m 10 m 80 m

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

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

Table5: Inland Waterway classification for Rivers

B. Classification of Inland waterways for Canals

Canals
Class of
Minimum Bottom ) Vertical Horizontal
Waterway i Bend Radius
Depth Width Clearance Clearance
l. 1.5m 20m 300 m 4 m 20m
Il. 1.8 m 30 m 500 m 5m 30m
[l 22m 40 m 700 m 7m 40 m
V. 25m 50 m 800 m 10 m 50 m
V. - - - - -
VI. 3.50 m 60 m 900 m 10 m 60 m
VILI. - - - - -

Table6: Inland Waterway classification for Canals

The above classification for Rivers and Canals shall be effective if
1 Minimum depth of channel should be available &yout 330 days in gear (about
90%days in a year)
1 Vertical clearancat cross structuresver thewaterway should be availablgt least
in central75% portion of each dhe spans in entire width of the waterway
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C. Vertical Clearance for Power Cables / Telephone Lines for all Classes
1 Teleptone lines and Low Voltage lin#6.5 m
1 High Voltage Transmission lines not exceeding 11§ ¥9/m

T

High Voltage Transmission lines exceeding 116 ¥8/m + 1 cm per each KV

In case of underground pipe / power lines and other cables norms to be decidpdras

conditions and navigational requirement
D.
1

HTL for tidathannels
For channels design FSL

1
1

E.

ss Selfpropelled vessel

Selfpropelled, carrying capacity 100 DW
Size (32m X 5m), Loaded draft 1m
Selfpropelled, carrying capacity 300 DW
Size (45m X 8m), Loaded draft 1.2m
Selfpropelled, carrying capacity 500 DW
Size (58m X 9m), &ded draft 1.5m
Selfpropelled, carrying capacity 1000
DWT, Size (70m X 12m), Loaded draft 1
Selfpropelled, carrying capacity 1000
DWT, Size (70m X 12m), Loaded draft 1

Selfpropelled, carrying capacity 2000
DWT, Size (86m X 14m), Loaded d2aBim
Selfpropelled, carrying capacity 4000
DWT, Size (86m X 14m), Loaded draft 2

Reference level for vertical clearance for different types of channels
For rives ¢ over navigational HFL which is highest flood level at frequency of 5% in
any year over a period of last 20 years

Type of vessels to be used in different class waterways

Tug with barges

1 Tug + 2 bargeg 200 DWT, length 80nX
breadth 5m Joadeddraft 1m

1 Tug + 2 barges 600 DWT, length 110m
breadth 8m Joadeddraft 1.2m

1 Tug + 2 barges1000 DWT, length 141m X
breadth 9m Joadeddraft 1.5m

1 Tug + 2 barges2000 DWT, length 170m X
breadth 12m Joadeddraft 1.8m

1 Tug + 2 barges2000 DWT, length 170m X
breadth 24m Joadeddraft 1.8m (moulded
with 24 m)

1 Tug + 2 barges4000 DWT, length 210m X
breadth 14m Joadeddraft 2.5m

1 Tug + 4 barges8000 DWT, length 210m X
breadth 28m Joadeddraft 2.5m

Table7: Type of vessels to be used in different class of waterways

All structures to be constructed acrossterway classified should confa to respective
requirement of vertical clearance and horizontal cleararmsfore construction of any

structure across the rimnal waterway.
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WAPCO@®as carried out hydrological studies to establish the feasibility of development of
river stretches as national waterways. In casesere 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 @pth is calculated andgresented in chapter 4The project authorities may
review the waterway classification. fie feasibility of these stretchesnay be established
for some part of the year after detailed studies in stage 2 after the approvileasures to
improve the depth are also stressed upon.
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3. Analysis of present state of affairs

This chapter identifies the existing crestsuctures viz. Dams, Weirs, Barrages, Locks, Bridgesjmgsgsipelines, cables, HT/LT liNational and
State highways including railway lines in the river stretch collected during the site visit and reconnaissance sumnetgil$he all structures are
tabulated inAnnexure 2.

3.1 Existing Dams, Weir, Barrage , Anicuts and Locks

Penna BarragéNellore Anicut)near Pothireddypalem (CH 28.158)locatedat Lat. 14Hy Q y ®oy €°ip Q[ Epyha dnicut gas
washed away in 2010 floods. Presently a new barrage is uomiestruction (Latl4°28'19.36"Long79°58'57.47) upstreamof dismantled
Nellore AnicutNavigational 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. | Structure Name | Chainage Laocation Position Vertical Horizontal
No. (km) as clearance above clearance
pgr Field Latitude (N) ' Longitude (E) Easting [m] =Northing [m] HEL (m) (m)
urvey
1 Kavali Bridge 25.93 Nellore | 14°28'21.24" 80°00'41.80" 393480.181| 1600220.493 2.0 35
(Two adjacent
bridgeg(NH5)
2 Nellore Bridge 28.13 Nellore | 14°28'06.65" 79°59'27.40" 391251.635 1599781.897 7.0 15
(SH57)
3 | Railway Bridge (2 28.23 Nellore | 14°28'06.53" 79°59'24.50" 391163.895 1599778.596 50 15
adjacent bridges)
4 Pennar Old 28.94 Nellore | 14°28'04.74" 79°5910.45" 390742.998 1599725.453 damaged
Bridge
5 Pennar under 29.00 Nellore | 14°28'19.36" 79°58'57.47" 390356.372| 1600176.393 75 10
construction
Bridge

Table8: Details of existing Bridges and Crossings

Note: All bridges are to be consided as road bridges unless specified.
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Note: Vertical clearance is measured above H.F.L. ThefdtRidal reach is MHWS as per ATVWol 3 and HFhat gauge site is calculateds maximum water

level inlast twenty yearsGauge Discharge Data as collected fr@2hVC.

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. | Structure | Chainage| Location Position Vertical clearance Horizontal
No. Name (km) as Latitude (N) | Longitude (E) Easting [m] Northing [m] =~ @PoveHFL (m) clearance(m)
per Field
Survey
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

Table9: Details of High Tension and Electric Lines

Note: Vertical clearance is measured above H.F.L. ThefotRidal reach is MHWS as per ATVol 3 and HFht gauge site is calculateds maximum water

level inlast twenty yeais Gauge Discharge Data as collected from CWC.

28 PENNAR RIVER FINAL FEASIBILITY REPABH 1 (CLUSTER 5)



ar=RraT

A wapcos

3.5 Horizontal and Vertical Clearances

Sl. | Structure Name | Chainage Vertical Horizontal
No. (km) as | clearance above clearance
per Field HEL (m)
Survey (m)
1 HT Lines 22.38 5.0 150
2 Kavali Bridge 25.93 2.0 35
(Two aljacent
bridges
3 HT Lines 28.05 5.0 250
4 Nellore Bridge 28.13 7.0 15
5 | Railway Bridge (2 28.23 5.0 15
adjacent bridges)
6 Pennar Old 28.94 Damaged
Bridge
7 Pennar under 29.00 7.5 10
construction
Bridge

Tablel10: Details ofHorizontal and Vertical clearance

Note: Vertical clearance is measured above H.F.L. ThefétRidal reach is MHWS as per ATVOI
3 and HFlat gauge site is calculateds maximum water level iast twenty yearsGauge
Discharge Data as collesd from CWC.

3.6 Hindrances in conducting the reconnaissance survey

No hindrance was encountered in the river stretch while carrying out the
reconnaissance surveyRocky 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 waterweythe 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
Mainlytwo main roads are found crossing the PenRaver
SH 57: Bellary Nellore (Krishnapatnam) rogdtate Highway
NH 5: Guntur- Chennai road;, National Highway

Apart from thesethere are themajor roads alondoth bank passing through the
town of JammipalemPallipady Inamadugakovur 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- padugupaduRailway line also crosses the Pennar River at cbeir28.23
km.
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4. Reconnaissance Survey

This chapter gives the stretch wise description-820km stretch) of entire river stretches
and presents the observed water level during survey. This chapter also covers the
Hydrological analysis of the collected dat&. Minimum and maximum water levels,
discharges, average 10 daily discharges, change in-segfisn over the years and
establishmenbf sounding datum in river. The route map of Pennar River is given below:

Figure5: Route map of Pennar River from itsiouth 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 Limite
Tablel1l: Survey Personnel
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