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SALIENT FEATURES

# | Particulars Details
_____________________________________________________ BANKOT CREEK/SAVITRIRIVER (NW-89)
A GENERAL
1 Location
a Cluster Cluster-7
b Statets) || Maharashtra
¢ | Co-ordinates& Name of Start End
______ Place
______ Place ~ ____  Harihareswarnear BankotCreek = = Sape
______ Latitude 17°5847.2472’°N | 18°05%4.11'N
______ Longitude ~ 73°02150195°E | = 73°2008.81'"E
______ TECHNICAL
A Waterway
National Waterway NwW-89
______ Number
______ Class W™~V
______ Type (Tidal/Non-Tidal) | Fully Tidal ..
| Length(Km) Total Tidal 1 Non-Tidal
_________________________________________________ 4547km | 454%m 0 Nl
: ot Average Tidal variation in the waterways is 3.07 m
d ?\;eraltigceagllgal Variation, Chainage HW LW Tidal
PP (km) Variation
(m)
oo i 3616 0616 3.000
________ 1013 3550 . 0474 | 3076
________ 2025 3220 | 0070 | 3150
________ 3320 318 | 0160 | 2993
_____________________________________________ 4547 | 3180 |  00GO | 3120
e ChartDatum
Description/Basis Adi Mahad Pangalol Ambet Tol Phata
17°59'30.3371°N 18°03'39.8544"N 18°04'06.3721"N 18°05:?,\11-8303
073°07'07.421°E 073°10'24.548"E 073°16'39.084"E
73°20'08.060"
________________________________________________________________________________________________________________ E_ .
Value (from Zero of -0.162* m -0.623m * -0.592m * -0.822*

_________________________________________ Stretch-1  Stretch-2 | Stretch-3 | Total
(FromStretg; ) 0-15.00 15.00 -30 .00 30.00-45.47

_ Lengthwith LAD<12m s N O e A 40
With LAD from 1.2-1.4 m 0.000 0.150 0.000 0.150

| WithLAD from 1.5-1.7m 0000 0000 0000 0.000

 WithLAD from 1.8-2.0m 0000 0000 1000 1.000

. WithLAD>20m | 15000 1480 11.000 40.850
Grand Total 45470

km
[ e G 42—
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# | Particulars Details
g Target Depth of 2.0 m of Class IV Waterway
Proposed Fairway (m)
h | Conservancy Works
Required
Type of Work Stretch-1 Stretch-2 Stretch-3 Total
Dredging Required 0.00 416.15 262467.63 262883.78
(Cum.)
Bandalling Nil Nil Nil Nil
Barrages & Locks Nil Nil Nil Nil

River Training/Bank
Protection (Km.)

i | Existing Cross
Structures

Name of Structure

Dams/Barrages/Weirs/A
gueducts etc.

Bridges
HT/Tele-communication
lines
Pipelines,
cables, etc.

underwater

Traffic

Present IWT Operations
(type of services)

b | Major industries in the
hinterland (i.e. within 25
km. on either side)

¢ | Connectivity of major
industries with Rail/Road
network
(Distances/Nearest
Railway Stations etc.)

P.010257-W-10305-006 Rev. 01

8 nos (Bank Protection)

A length of 500 m is suggested at locations of Ch. 9.5 km; Ch. 22 km;
Ch. 24.2 km; Ch. 30.05 km; and 2000 m length between Ch. 31.25 km

and 33.25 km.
Type Nos. Range of Range of
Horizontal Vertical
Clearance Clearance w.r.t.
HFL/MHWS
Nil Nil Nil Nil
Road 3* 30m to 50m 6.5m to 9.0m
HT 3 195m to 625m 4.5 mto 10.50m
Lines/EL
Nil Nil Nil Nil

1 Under construction

No cargo operation on river. At the mouth of the river Bankot port (non-
major) is operational. However traffic handled at this port is very

inconsistent in nature.

Chemical Industries located in Mahad MIDC.

U Major roads - SH 100 which is a curvy road runs parallel to Savitri
River from Raigad district side. However SH 102 passing in
Ratnagiri District is not parallel to the river and the road is very
curvy. NH 66 is also in the close proximity of the river. Industries
use NH66 for transporting goods to JNPT for export purpose.

U Major railway — Konkan railway line is the only railway line running
in both Raigad and Ratnagiri district that crosses the river.

Mangaon, Karanjadi & Veer, Sape are passenger railway stations
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# | Particulars

Details

Commodities

Chemical/ container

Future Potential

(‘000 Trucks)

Name of Commodity

Proposed IWAI Terminal

in the catchment of the river.

In-bound Out-bound
Mahad MIDC JNPT - Export
5 years 10 years 15 years 20 years 25 years
(Fy-20) (Fy-25) (Fy-30) (Fy-35) (Fy-40)

No traffic potential for Savitri River. However under certain condition and only if Government
provides subsidy possible Ro-Ro traffic for river is as under.

1 | Liquid, Chemicals
(Ro-Ro0) (‘000 Trucks)
Terminals/Jetties

Terminal/Jetty - 1

Location

(Bank/city/district)

Type/Services
Facilities
Approach

Land Ownership
Area (ha.)

4 | Design Vessel

a | Type
b | No. & Size

¢ | Loaded Draft

Capacity

5 | Navigation Aids

a | Type

b | Nos.

b | Communication Facilities

C | FINANCIAL

1 | Project Cost
Capital Cost
Cost (INR in Cr)

b | O &M Cost

L ———

P.010257-W-10305-006

Rev. 01

67 82 100 122 148

RO-RO

18°05'55"N & 73°20'11.56"E near Dasgaon (left bank) in Raigadh
district

Ro-Ro vessel mobility

Road is available

Govt. Private
NIL 2.1

Ro-Ro Vessel

52.8 m - 55 m x 14 m, Initially suggested 2 nos of Ro-Ro vessels on
promotional basis

1.8m/2.5m+
21 TEU

Beacon and Light / Buoy and Light
20 Nos. / 110 Nos.

Fairway Ro-Ro
With development Without With
Phase 2/ Phase 2 A development development
Phase 1
79.74 / 66.61 9.97 30.78
12.84/10.90 2.17 2.07
G 409090909292 S G 42—
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# | Particulars Details
2 | User Charges

a ForlwWAL o
b | ForOperator T
3 | Financial Internal Rate Fairway Ro-RoO
of Return (%)
With development Without With
Phase 2 / Phase 2 A development development
_________________________________________________________________________________ Phase1
a | For IWAI
Non-existent / Non-existent 15 % -6%/-6%
b Operator T
4 | Economic Internal Rate Fairway Ro-Ro
of Return (%)
With development Without With
Phase 2 / Phase 2 A development development
_____________________________________________ Phase1
24 % /26 % 166 % 73 % /65 %
5 | Any other Important
Feature
[ — ) G $92EE—_—_——
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EXECUTIVE SUMMARY

Savitri River is one of the waterways declared as National Waterway in March, 2016
as NW 89. Savitri River originates in Mahabaleshwar and flows through Raigad and
Ratnagiri districts and eventually meets Arabian Sea at Harihareshwar. It passes
through Poladpur, Mahad, Mangaon, and Shrivardhan taluks. There are a number of
Shiva temples along the banks of river Savitri. The land along the banks of the Savitri
is mostly rocky. The high-water spring-tides go up to Mahad. Savitri River valley is
located in the south of the Raigad District. Savitri River forms the border between

Raigad and Ratnagiri districts.

The stretch of Savitri River (Bankot Creek) starting from Arabian Sea at
Harihareshwar Lat 17°58'47.2472"N, Long 73°02'15.0195"E to Bridge near Sape at
Lat 18°05'53.37"N, Long 73°20'09.05"E has been proposed to undertake the two
stage DPR. M/s Tractebel has been assigned with the work of Preparation of a two
stage DPR. Subsequent to the Stage 1 preliminary findings, the Waterway stretch of
45.47 Kms from Lat 17° 58' 47.2472" N, Long 73° 02' 15.0195" E has been taken up
for the Stage 2 Detailed Project Report (DPR) so as to assess the required
developments and the IWT Traffic potential along with inter alia activities including
the working out of Cost / Return factors for taking a decision on developments /

investments.

The major components in the DPR can be considered as Fairway Development;
Traffic Confirmations; Terminal Development; Vessel Requirement and Financial
Analysis. Bathymetric Survey of the study stretch has been carried out along with
the Topographical Survey so as to arrive at the conservancy requirements including
Dredging; Channel demarcation and other Waterway requirements for safe
navigation. The next one is Traffic Confirmations. The present Traffic scenario,
possible divertible traffic to IWT is to be estimated. In sequence, Terminal

Development, Vessel Requirement and Financial Analysis have been considered.
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River Morphological analysis of the study stretch has been considered by analysing
the river regime of the past 15 to 20 years with 5 years span and the findings have
been recorded. As such there is no major Regime disturbance in the study stretch.
Based on the Hydrographic Survey inputs and other site data collected, one Bridge
is under construction (@ Ch 0.6 km), which is having sufficient clearances
maintained, as ascertained. The Bridge @ Ch. 33.29 km is having clearances as 50
m HC and 9 m VC, which is almost within the Class IV standards for Ro-Ro vessel
mobility. Third Bridge is out of the operational area. (@ Ch 45.73 km). 2 HT Lines are
present in the operational area, which are having sufficient clearances. No pipe line
is crossing the study area. No Dams / Barrages / Locks / Weirs / Anicuts /
Aqueducts are located. 18 Nos. Of Bend locations have been identified in the study
stretch, with 173 m as lowest at Ch. 33 km.

Existing waterway is being used for good mobility in the mouth near Bankot creek and
for fishing. The fairway without any development can have safe navigation to Class IV
standard of National Waterway for a length of about 40 kms. Yet there is no utilization
of this waterway. However, keeping in view the proximity of Industrial Belt in the end
stretch of the River, (MIDC, Mahad) being planned and designated by Maharashtra
State Government, with the identified major industry as Chemical industry, the
possibility of Ro-Ro mobility could be established with an estimated Ro-Ro vehicles
mobility to the extent of 67,000 vehicles P. A in FY 20 and expected grow to an extent
of 148,000 vehicles P. A in FY 40. There is a possibility of this mobility directly from
JNPT / MbPT through IWT vessel traversing the costal route and the full stretch of the
Savitri River.

The fairway requirements are being considered for analysis for its maximum /
optimum utilization. The most advantageous part of this waterway is that the initial 42
kms out of the 45.47 km has water depth > 2.0 m. This will facilitate the mobility of
class IV vessel and accordingly, it is proposed for the development as Class IV for
Ro-Ro mobility with 21 TEUs. The vessel requirement is 52.8 m to 55 m (Length) x 14
m (Breadth) x 1.8 m / 2.5 m+ (Draft / Depth). Accordingly, the fairway requirement is
50 m (Bottom Width) x 2.0 m (Depth) with Bend Radius of 800 m. Clearance corridor
of 50 m Horizontal Clearance (HC) and 8 m Vertical Clearance (VC) is the

requirement specified at Cross structures for safe passage of Vessel.

Keeping in view the most advantageous aspect of the Fairway availability, no
investment has been proposed. In the proximity of Ch 40 km, there is an approach
road existing in South side (Bank near “Owale” village) connecting SH 70 and near
Ch. 42 km on the North side (Bank near “Sape” village) connecting SH 100. NH 66 is
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connected (from both the sides) with a lead of 15 kms — 16 kms. Accordingly, phase 1
has been proposed (up to 40 km / 42 km) without any investment / rather very
nominal investment to facilitate Ro-Ro operation to achieve the initial estimated
volumes (to decide upon the investment in phase 2) and if the same is able to achieve
full estimated volumes, no investment is suggested. The promotional aspect with

observation is proposed up to FY 25.

A nominal investment for development 20 Nos of Lattice Bridge with Lighting;
Institutional build up and L. S provisions have been worked out for INR 9.98 Cr in
Phase 1.

If Phase 2 is to be considered, after having meticulous observation of the growth
mobility, the fairway stretch between Ch 40 km / Ch 42 km or to the end is proposed

to be developed along with the development of IWAI Ro-Ro Terminal, appropriately.

Observed Reduced w. r. t. Sounding Datum
Chainage Observed | Length | Dredging Reduced Length = Dredging
(km) depth (m) of guantity depth (m) of guantity
Shoal (cu.m.) Shoal (cu.m.)
, (m) , (m)
From | To | Max. Min. Per km Max. | Min. Per km drg
drg
0.00 | 15.00 20.4 4.3 0.00 0.00
TIDAL ZONE
15.00 | 30.00 19.7 | 1.6 150 416.15
30.00 | 45.47 147 | -2.1 3250 262467.63

Total 3400 262883.78

In Phase 2, in order to provide a safe navigable fairway, along with the above
guantum of Dredging (about 2.6 Lakhs Cu. M of ordinary soils and 0.3 Lakhs Cu. M of
hard soils); Bank Protection (Total 4000 m); Day / Night Navigation (110 Nos of

Beacon / Light); The Bend locations will be tackled with Bank Protection, as above.
[— ) [ IE—_— ) . ] L ——
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The Terminal requirement has been considered with 1 Roll-On Roll-Off (Ro-Ro) IWT
Terminal. Taking into the consideration of the origin and destination and fairway, the
most probable location identified is near Ch 45 km, on the left side of the river with
approx. Lat 18° 05' 55" °'N and Long 73° 20' 11.56" E near Ch 45.20km. This location

is having good accessibility to the road.

A tentative Land requirement has been worked out and arrived at with 19,258 Sq. M
and the Land Survey was considered accordingly. Land Details of the location has
been firmed up and the same is in the Dasgaon Village; Mahad Taluka; Raigarh
District of Maharashtra state. Geotechnical Investigations are under progress at this

location. Terminal Infrastructure has been considered to suit to the Ro-Ro operation.

SALIENT FEATURES OF BERTH STRUCTURE
Description Length(m) Width (m)

RO RO 75 16.60

Preliminary Designs have been worked out for Spurs; Bank Protection with Gabions;
Navigational Aids through Buoys (Polyethylene) and Lights (4 NM); Lo-Lo Jetty and
Ro-Ro Jetty.

The Vessel Design has been discussed with international standards, as in vogue. To
meet the mobility of the existing cargo, though, it was proposed / recommended for

the convoy, the following standards have been considered.

Ro-Ro Vessel: (21 TEV) INR 900 Lakhs each
Length: 52.8mto55m

Breadth: 14 m

Loaded Draft / Depth: 1.8m/25m+

Propulsion: Marine Diesel Engines of 3 x 375 Bhp

2 Ro-Ro vessels may be required at the initial stages in FY 20 to consider the
promotional Phase 1 mobility. If Phase 2 implementation is established with due
analysis, suggested the deployment carefully i.e., one additional vessel in the
following sequence of FY 30; FY 32; FY 34; FY 36; FY 38 and FY 40.

Regarding the Navigation & Communication System, it has been worked out the

provision of RIS / AIS / Locating the Vessels / Buoys. An attempt has been made to
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ascertain the details on the Vessels Traffic Management System (VTMS). It was
observed that the same is more costly than the RIS system and has not been
discussed. It was understood that the Ministry of Shipping, Govt. Of India has already
initiated the working about feasibility and implementation of “National Coastal Grid of
VTMS". This proposal is from the strategic safety point of view and is expected to take
some more time. It is suggested to have a dialogue at later date by IWAI for a fool
proof communication / navigation system in the National Waterways joining the sea in
both west / east coast. Hence, a feasible system could not be recommended at this

point of time.

With regard to the Environmental aspects, considering the scale of construction and
operation relating to the project, limited significant adverse impacts are anticipated on
account of the project. Most of the impacts will be limited to the construction phase
and can be suitably mitigated by following good industry practices. Since limited
dredging is involved, impact on aquatic ecology is also anticipated to be negligible. No
structures are present over the land identified for construction of terminals or related
project components. Therefore, the project does not involve any dislocation of
population. The entire project area falls under the tidal zone. As such the project shall
require obtaining clearance under the CRZ Notification 2011. Consent to Establish
and Consent to Operate from the SPCB shall be required under the Air and Water
Acts. No other major clearances / approvals / permits relating to environmental and
social aspects are applicable to the project. No wildlife clearance is envisaged for the
proposed waterway. Since no structures of cultural, historical or archaeological are
anticipated to be impacted due to the project, no clearance from the Archaeological

Survey of India (ASI) or the State Department of Culture is envisaged for the project.

Regarding the Institutional requirements, it has been proposed to establish a Regional
office to look after the Waterways under Cluster 7 covering Maharashtra and Goa.
The office will be supported with appropriate Manpower and other office infra
requirements. Further, it is proposed to have 2 Nos. Survey Vessels (2 engines of 175
Bhp each) fitted with Survey Instruments; Related Software; Laptop; 2 Nos. Tug —

cum — Buoy Maintenance vessels and 2 Nos. Speed Boats etc.

As explained above, the development is suggested in TWO Phases. Phase 1 is with
minimal investment for considering the promotional mobility. Phase 2 may have to be
considered only after establishing the growth possibility for the increased Ro-Ro

mobility.

Investment in Phase 1 is working out to INR 9.98 Cr.

Investment in Fairway in Phase 2 is working out to INR 79.73 Cr.
L ——— G 409090909292 S —— G
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Investment in Fairway in Phase 2 (without Dredging & Shifting Terminal nearer to Ch
40 km / 42 km) is working out to INR 66.61 Cr.
Investment in Ro-Ro Terminal in Phase 2 is working out to INR 30.78 Cr.

The FIRR and EIRR have been worked out and the details are placed.

Phase 1 Phase 2 Phase 2A
Parameter - : -
Fairway Fairway Ro-Ro Terminal Fairway Ro-Ro Terminal
Project Cost 9.97 79.74 30.78 66.61 30.78
Revenue (FY40) | 3.42 (FY2030) 10.21 6.38 9.08 6.38
FIRR 15% Non-existent -6% Non-existent -6%
EIRR 166% 24% 73% 26% 65%

It is recommended to consider Phase 1 Promotional mobility till 2025 / 2026, with a
nominal investment, with the operation up to 40 km / 42 km. No investment is
suggested for further

development, without any meticulous assessment for

developing the entire study stretch of Savitri River (Bankot Creek) of about 45 kms

with Class IV system of the NW standards to facilitate the Ro-Ro vessel mobility.
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CHAPTER 1: INTRODUCTION

1.1.

Globally, the renewal of Inland Water Transport (IWT) is under serious
consideration predominantly due to its energy efficient aspect and cheaper mode on
comparison. Further overburdening of the Rail and Road network are also the
dominant factors. Transport planners are now leaning towards the development of

IWT system for transportation of bulk / IWT sensitive cargo.

India has about 14,500km of navigable waterways which comprise Rivers, Canals,
Backwaters, Creeks, etc., out of which about 5200km of the river and 4000km of
canals can be used by mechanized crafts. Yet, IWT mode remains underdeveloped
/ underutilized in India and its share in overall internal cargo transport remains
abysmally low. IWT sector presently has a meager modal share of 0.1% in India
compared to other large countries and geographic areas like the United States,

China and the European Union.

Inland Waterways Authority of India (IWAI), a statutory authority under the Ministry
of Shipping, came into existence on 27th October 1986 with the prime responsibility
of development and regulation of inland waterways for shipping and navigation
including the development and maintenance of IWT infrastructure on national
waterways. It does the function of building the necessary infrastructure in these
waterways, surveying the economic feasibility of new projects and also
administration. The head office of the Authority is at Noida (Uttar Pradesh). The
regional offices of IWAI are at Patna (Bihar), Kolkata (West Bengal), Guwahati
(Assam) and Kochi (Kerala) whereas sub-offices are at Allahabad & Varanasi (Uttar
Pradesh), Bhagalpur (Bihar), Farakka & Hemnagar (West Bengal), Dibrugarh
(Assam), Kollam (Kerala), Vijayawada (Andhra Pradesh), Chennai (Tamilnadu) and

Bhubaneshwar (Orissa).

There are now one hundred and eleven national waterways (NW) across the
country which includes five existing national waterways besides 106 waterways
which have recently been declared as national waterways through a central

legislation i.e., through a bill passed in the Parliament in March 2016.

NW 1, the Ganga — Bhagirathi — Hooghly river system between Haldia (Sagar) &
Allahabad was declared in October 1986 for a Length of 1620 km.
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NW 2, the Dhubri — Sadiya stretch of Brahmaputra River was declared in September
1988 for a Length of 891 km.

NW 3, the Kottapuram — Kollam stretch of the West Coast Canal along with the
Udyogmandal Canal and Champakkara Canal was declared in February 1993 for a
Length of 205 km.

NW 4, the Kakinada — Puducherry stretch consisting of canals and the Kaluvelly Tank
along with Bhadrachalam — Rajahmundry stretch of River Godavari and Wazirabad —
Vijayawada stretch of River Krishna was declared in November 2008 for a Length of
1095 km.

NW 5, the Talcher — Dhamra stretch of the Brahmani River, the Geonkhali —
Charbatia stretch of the East Coast Canal, the Charbatia — Dhamra stretch of Matai
river and the Mangalgadi — Paradip stretch of the Mahanadi River Delta was declared
in November 2008 for a Length of 623 km.

Regarding the 106 Newly Declared National Waterways, IWAI is carrying out
feasibility studies / Detailed Project Report (DPR) preparation through a number of
consultants. Two stage preparation of DPR for 53 Waterways have been initiated
through 8 Clusters, whereas M/s Tractebel Engineering had been awarded with 2
Clusters i.e., Custer-VI (consisting of 11 waterways — 7 waterways in Karnataka & 4
waterways in Kerala) & Cluster-VII (consisting of 10 waterways — 7 waterways in
Maharashtra & 3 waterways in Goa).

The Waterways considered for the study of DPR under Cluster VIl are detailed
herewith.

TABLE 1-1: List of Rivers/Creeks of under Cluster VIl in the States of Maharashtra and Goa
(Length-460.043km)

SI. No. | Name of Rivers/ Creeks National Water Length(km) State

Way (NW)
1. Amba River NW-10 44,971 Maharashtra
2. Dabhol Creek/ Vashishti River NW-28 45.228 Maharashtra
3. Kalyan-Thane-Mumbai waterway, Vasai NW-53 145 Maharashtra

creek and Ulhas River

4. Rajpuri Creek NW-83 31 Maharashtra
5. Revadanda creek / Kundalika River NW-85 30.736 Maharashtra
6. Savitri River (Bankot creek) NW-89 45.47 Maharashtra
7. Shastri River/ Jaigad creek NW-91 52 Maharashtra
8. Chapora River NW-25 25 Goa
L ——— G 409090909292 S —— G
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SI. No. | Name of Rivers/ Creeks National Water Length(km) State

Way (NW)
9. Mapusa / Moide River NW-71 26.638 Goa
10. Sal River NW-88 14 Goa
Total 460.043

W aterways restricted to Stage | study.

Accordingly, the Stage Il study for the Savitri River (Bankot Creek) (NW 89) is under

consideration in the present DPR.
1.2.

The Scope of the Work for the present study is well defined in the Work allocation
along with the Terms of Reference (ToR). The same is annexed herewith at

Annexure 1.1.

The ultimate requirement from the study is to get a conclusion on the aspect of
implementation. Whether the study stretch under consideration is amenable for
implementation or not is the final derivative from the study. In order to get this
conclusion, the study is subjected to the Infrastructure Requirement for
development, the cost for the development with the Expenditure schedules and the
viability of the project with the possible revenues and by meeting the social

commitment and responsibilities.

The IWT project for development of a waterway stretch can be broadly segregated
into the following aspects viz., Fairway Development; Traffic Confirmations;

Terminal Development; Vessel Requirement; Financial Analysis.

1.2.1.  Fairway Development

In order to ascertain the existing condition of any waterway, the Bathymetric Survey
data along the full stretch at the specified intervals and specified width and the
Topographical Survey at important / appropriate locations are required. Based on
these site surveys, Conservancy requirements including dredging; Channel

demarcation requirements can be arrived at.
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1.2.2. Traffic Confirmations

The present Traffic scenarios in the hinterland and along the waterway are to be
ascertained and possible volumes of divertible traffic to IWT including the type of
cargo are to be assessed for planning and development. The possibility of

Passenger and Tourism potential are also to be ascertained.

1.2.3. Terminal Development:

Terminal development may have to be initiated with the Site confirmation linking up
with various intricacies including the origin and destination of the Traffic. According
to the type of cargo and quantum of cargo, the Terminal Infrastructure requirements
are to be firmed up. The possibility of moulding the Terminal operation and

maintenance as a separate business unit also can be looked into.

1.2.4. Vessel Requirement

Based on the type of cargo, quantum of cargo, distance to be moved etc., also
keeping in view the travel time, the type of vessel and No. of vessels requirement
are to be worked out. As per the existing / present industry standards, the vessel
deployment and its operation and maintenance will not form part of the development
except the projection of the requirements for the project, as a whole. Hence this

aspect is only indicative.

1.2.5.  Financial Analysis

Any project, without the mention of the Cost and economic viability will end up as
incomplete. Hence, the detailed Cost analysis; Firming up of the cost for all the
items indicated for development; implementation schedule and phasing of the
project; operation and maintenance cost etc., are the key factors to be looked into.
Working out the possible revenues will be the other key factor. Subjecting the above
for a critical Financial and Economic analysis will provide clarity on the

implementation of the project, as a whole.

1.3.

The Terms of Reference of the subject study, the scope of work defined for the
study itself are indicative about the Methodology to be adopted for the study.
Further, the Approach and Methodology had already been explained in the Stage |
report and at this juncture, it is prudent to mention the sequential and systematic

approach to the project. Accordingly, a flow diagram has been placed at Annexure
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1.2, which is self-explanatory and by following the activities as specified, the project

report will be in complete shape.

P.010257-W-10305-006
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Stage 1 study was completed for all the 10 National Waterways under Cluster VII
and the Feasibility Study Reports of individual National Waterways have been
presented to IWAI. Based on the inputs of the FSR, IWAI asked M/s Tractebel to go
ahead with the Stage Il study on 6 out of 10 National Waterways i.e., 4 in the state
of Maharashtra and 2 in the state of Goa, as detailed.
TABLE 1-2: Waterways for Stage Il study
SlI. No. NW-No. / Name of the Defined Limits
Waterway
Cluster 7 (Maharashtra)
1. NW-10/ AMBA RIVER 44.971 kms from starting point Lat 18°50' 26.7055" N, Long
72° 56' 44.2695" E.
2. NW-28 / DABHOL 45.228 kms from starting point Lat 17°34'31.1762" N,
CREEK / VASHISHTI Long 73°09'09.5984" E.
RIVER
3. NW-85 / REVADANDA 30.736 kms from starting point Lat 18°32'16.7857" N,
CREEK / KUNDALIKA Long 72°55'33.4735" E.
RIVER
4. NW-89 / SAVITRI RIVER | 45.47 kms from starting point Lat 17°58'47.2472" N, Long
(BANKOT CREEK) 73°02'15.0195" E.
Cluster 7 (Goa)
1. NW-25 / CHAPORA 25 kms from starting point Lat 15°36'31.2547" N, Long
RIVER 73°44'06.5695" E.
2. NW-71/ MAPUSA / 26.638 kms from starting point Lat 15°30'22.0887" N, Long
MOIDE RIVER 73°50'36.2908" E.
The present study is about the Savitri River (Bankot Creek) — NW 89 for a distance of
45.47 kms from the Arabian Sea at Harihareswar to Upstream, in the state of
Maharashtra.
[ ] [ __________IE—_— ] G ¢ ¢2oE—_—
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Sl. No. Introductory Consideration

TABLE 1-3: Description of Savitri River (Bankot Creek) (NW-89)

Description of the River

1 Name of the river / canal
State/ District through which

2 river passes

Length of the river / canal

Map

Characteristic of River
River Course

Tributaries / Network of Rivers /

Basin

Catchment Area

P.010257-W-10305-006
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Savitri River (Bankot Creek) (NW-89)

The Savitri River (Bankot Creek) passes through
the Raigad and Ratnagiri districts of
Maharashtra State.

Out of the total length, 45.47 km length of the
Savitri River (Bankot Creek) starts from Arabian
Sea at Harihareshwar Lat 17°58'47.2472"N,
Long 73°02'15.0195"E to Bridge near Sape at
Lat 18°05'53.37"N, Long 73°20'9.05"E has been
declared as new national waterway.

The index map of Savitri River (Bankot Creek)
showing proposed waterway stretch,
topographic features and road networks are
shown in Figurel.1l. The study stretch of the
Savitri River (Bankot Creek) for the Detailed
Project Report (DPR) is presented in Volume-II
Drawing No. P. 010257-W-20301-A06 (Sheet —
1to 7).

Savitri River originates in Mahabaleshwar and
flows through Raigad and Ratnagiri districts and
eventually meets Arabian Sea at Harihareshwar.
It passes through Poladpur, Mahad, Mangaon,
and Shrivardhan taluks. There are a number of
Shiva temples along the banks of river Savitri.
The land along the banks of the Savitri is mostly
rocky. The high-water spring-tides go up to
Mahad. Savitri River valley is located in the
south of the Raigad District. Savitri River forms
the border between Raigad and Ratnagiri
districts. Coconut and Areca nuts gardening is
well practiced in the Savitri valley.

Kal River is the major tributary of river Savitri
which enters from the right (north) near
Dasgaon. In its course through the district the
Savitri River receives six large tributaries, four
from the right bank, and two from the left.

The total catchment area of Savitri River
(Bankot Creek) is 2889 sq. km.
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CHAPTER 2: WATERWAY / DETAILED

2.1.

2.1.1.

HYDROGRAPHIC SURVEY

Hydrographic Survey

Hydrographic surveyis the science of measurement of Water depths and
description of features which affect maritime navigation, marine
construction, dredging, offshore oil exploration / offshore oil drilling and related
activities. Hydrographic survey are being carried out for one or more of the following
activities like measurement of tides for sea coast works (e.g. construction of sea
defence works, harbors etc.), determination of bed depth of water bodies, by

soundings (for navigation, location of rocks, sand bars, navigation light).

Waterway in General and Hydro-morphological Characteristics

Waterway in General

Savitri River originates in Mahabaleshwar hills and flows through Raigad district
and eventually meets Arabian Sea at Harehareshwar in Maharashtra state, India. It
passes through Poladpur, Mahad, Mangaon and Shrivardhan taluka while flowing in
the south west direction. The total length of the river from origin to its outfall in the
Arabian Sea is about 99.0km. The present study focusses on 45.47 km with

0.00km being the confluence with the Arabian Sea.

The Savitri River is bounded by Dasgav, Sape, Songhar, Warathi, Ambet,
Vicharewadi and Padwe in the upper stretch, Phalasap, Pewe, Dandnagari,
Kudgaon, Shigwan and Kole in the middle stretch and Borkhat, Umroli, Karivane,

Vesavi, Harihareshwar and Bangkot in the lower stretch.
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FIGURE 2-1: Catchment Area Map of Savitri River (Source: Google Earth)

The total catchment area of Savitri River basin is 2889 sqkm. The catchment
receives an average annual rainfall of about 3493mm. The major tributary of Savitri
River is Kal River which enters from right (north) near Dasgaon.

A map showing Savitri catchment basin is shown in above figure. The figure
indicates that the river flows close to the coastal region; thus the lower stretch of
river is expected to be tidal affected zone. Given the size and terrain of the river,

lower reaches may have navigation potential.

Hydro-morphological Characteristics
The combined study of hydrology and morphology gives a clear picture of hydro
morphological characteristics of any water body.

Hydro morphology of the study area

Due to maritime influence, the diurnal range of temperature during the day is not
large. March, April and May are the hottest months. The months of March, April and
May, experience very high temperatures which are often accompanied by
thunderstorms. Temperature varies between 22°C-39°C during summer season.
Cool dry spell, with clear skies gentle breeze and pleasant weather prevails from
November to February. Temperature varies between 12°C-34°C during winter
season. During post monsoon time, the temperature varies between 23.1°C -
32.9°C. It is hot during the day time and cold during the night with humidity being

very low.
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The most important factor which influences the climate is the towering presence of
the Western Ghats which block the monsoon bearing winds coming from the
Arabian Sea and cause rainfall. The annual rainfall of the state can vary from 400 -
6000 mm and occurs for 3 - 4 months in a year. The months of March, April and
May, experience very high temperatures which are often accompanied by
thunderstorms. Rainfall starts normally in the first week of June. July is the wettest
month in Maharashtra, while August too gets substantial rain. Monsoon starts its

retreat with the coming of September from the state.

The soil status of Maharashtra is residual, derived from the underlying basalts. In
the semidry plateau, the regur (black-cotton soil) is clayey, rich in iron and
moisture-retentive, though poor in nitrogen and organic matter. When re-deposited
along the river valleys, the kali soils are deeper and heavier. The higher plateau

areas have pather soils, which contain more gravel.

The soil texture of the river bed has been observed during the reconnaissance
survey. It has been observed that that sandy clay soil is found in most part of the

river under study stretch.

Formation of braiding pattern is popularly attributed to heavy sediment load in a
river having a wide and shallow cross section. Rise in river bed levels, rise in flood
levels, accumulation of silt rendering channels shallow, bank erosion as a result of
development of multiple channels and sudden change in flow direction are some of
the conditions associated with braided rivers. However from the survey it was seen

that there is no braiding in this river course.

Any part of river falls under rapid zone, i.e. having relatively steep gradient in the
river bed may cause increase in velocity and turbulence. Thus rapid zone
characterization is important as it indicates whether navigation will be safe or not.
The slopes of this river indicate that the study stretch does not fall under rapid

zone.

Due to the topography of Western Ghats, rivers flowing in this region do not have
the capacity to flood the banks or nearby areas. During reconnaissance survey this

fact was checked and found that the discharge of River Savitri is influenced by tide.

Geomorphology

According to the classification of the waterway from class | to class VI, the
maximum width required and maximum depth required has been given as 100 m
and 2.75 m for two way navigation. Keeping aside the FSR stage recommendation

and keeping in view the recent Administrative circulation etc., the present analysis
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has been relooked with the possibilities for 100 m width and 2.75 m depth for Class
VIl and also being considered with the stake holder’s requirement, if any.

A. Savitri River (Ch 0.00 km - Ch 10.00 km)
The satellite image for the stretch of first 10 km for four time periods have been
placed (November, 2005, April, 2011, November, 2013 and October, 2016).
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FIGURE 2-3 : River stretch from Ch 0.00km to 10.00km in April, 2011 (Source: Google Earth)
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FIGURE 2-5 : River stretch from Ch 0.00km to 10.00km in October, 2016 (Source: Google Earth)

From the image of November, 2005, it can be seen that there is minor effect
accretion throughout the stretch. Comparing all the four figures, it is observed that
there is erosion of right bank near the mouth at Ch 1.00 km. It is also seen that there
has been some deposition along both the banks up to Ch 6.00 km from 2005 to 2013.
However from 2013 to 2016, there is erosion from both banks in the same region.

The river flows through a wide bend at Ch 9.00 km.
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Savitri River (Ch 11.00 km - Ch 20.00 km)
The satellite images for the stretch of next 10 km for four time periods have been
placed (November, 2005, April, 2011, November, 2013 and November, 2016).

FIGRE 2-7: River strech from Ch 11.00km to
15.00km in April, 2011 (Source: Google Earth)

FIGURE 2-6: River stretch from Ch 11.00km to
15.00km in November, 2005 (Source: Google Earth)
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FIGURE 2-9: River stretch from Ch 11.0km to
15.00km in November, 2016 (Source: Google Earth)
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FIGRE 2-8: River streth from 11.00km to A
15.00km in November, 2013 (Source: Google Earth)
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FIGURE 2-10: River stretch from Ch 16.00km to 11- Pi
- FIGURE 2-11: River stretch from Ch 16.00km to
20.00km in November, 2005 (Source: Google Earth) 20.00km in April, 2011 (Source: Google Earth)
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FIGURE 2-3: Riverstretch fo Ch 1.00km to 7
20.00km in November, 2016 (Source: Google Earth)
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FIGURE 2-12: River stretch from Ch 16.00km to
20.00km in November, 2013 (Source: Google Earth)
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From the image of November, 2005, it can be seen that there is minor effect
accretion up to Ch 12.00 km.

There are no other significant changes in the stretch.

Savitri River (Ch 21.00 km - Ch 30.00 km)
The satellite image for the stretch of last 10 km for four time periods has been
(February, 2004, April, 2011, November, 2013 and November, 2016).
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FIGURE 2-14 : River stretch from Ch 21.00km to 30.00km in February, 2004 (Source: Google Earth)
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FIGURE 2-15 : River stretch from Ch 21.00km to 30.00km in April, 2011 (Source: Google Earth)
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FIGURE 2-17 : River stretch from Ch 21.00km to 30.00km in November, 2016 (Source: Google Earth)

From the image of November, 2013, it is seen that there is minor effect of accretion
on the left bank between Ch 23.00 km and Ch 24.00 km, on both the banks near Ch
26.00 km and on the right bank near Ch 30.00 km.

A tributary joins at the left bank near Ch 27.00 km. The river flows through a wide
bend near Ch 22.00 km and Ch 24.00 km.
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Savitri River (Ch 31.00 km - Ch 40.00 km)
The satellite image for the stretch of last 10 km for four time periods has been
(February, 2004, April, 2011, November, 2013 and November, 2016).
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FIGURE 2-19 : River stretch from Ch 31.00km to 35.00km in February, 2011 (Source: Google Earth)
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FIGURE 2-21 : River stretch from Ch 31.00km to 35.00km in November, 2016 (Source: Google Earth)
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FIGURE 2-23 : River stretch from Ch 36.00km to 40.00km in February, 2011 (Source: Google Earth)
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FIGURE 2-24 : River stretch from Ch 36.00km to 40.00km in November, 2013 (Source: Google Earth)

FIGURE 2-25 : River stretch from Ch 36.00km to 40.00km in November, 2016 (Source: Google Earth)

Three shoals are present near the left bank near Ch 37.00 km. Slight migration of the
shoals are observed towards the left bank from April, 2003 to November, 2013. Two
big shoals are observed near Ch 40.00 km in April, 2003. However the size of the
shoals decreases drastically in February, 2011. In November, 2016 the size become

insignificant. This suggests either submergence or erosion of shoals.

There is minor effect of accretion on left bank of the river between Ch 31.00 km and
Ch 32.00 km and similarly between Ch 34.00 km and Ch 35.00 km.

From all the four figures, a bridge is noted between Ch 33.00 km and Ch 34.00 km.

A tributary join the river from left bank near Ch 33.00 km. The river flows through a
wide bend near Ch 38.00 km.
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