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1.1

CHAPTER-1
INTRODUCTION, &PROJECT BACKGROUND

INTRODUCTION

The State oDrissa is one of the thirteen cyclone prone States in the country which are
vulnerable to the destructive impacts of cyclones. The coastal districts of Orissa are
prone to frequent cyclonic storms and concurrent flood hazards causing considerable
loss of luman lives, domestic animals, agriculture and other properties. The worst
disaster of 28 century hit the coastal Orissa in the form of super cyclone dt8230"
October 1999 inflicting severe damages in 14 districts of the State. Thousands of lives
perished due to noravailability of protected shelters, particularly in the areas prone to
storm surge. In the after month of the super cyclone, the State Government decided to
build elevated structures, which can withstand very high wind speeds and protect
human and animal lives from flooding and saline inundation.

The Ministry of Home Affairs, Government of India drew up the National Cyclone Risk
Mitigation Project (NCRMP) with a view to reducing the vulnerability of the coastal
areas to cyclones. This qyect was later transferred to the National Disaster
Management Authority (NDMA) with assistance from the World Bank. In this context,
the Orissa State Disaster Management Authority (OSDMA) has submitted Investment
Proposal (IP) to NDMA. The Investmentpmsal for the State of Orissa under NCRMP
included three major stlsomponents namely:

e Construction of 149 multipurpose cyclone shelters (MCS) including 19 for fishermen
(FLCs) and 6 shelter cum godowns

e Connectivity to proposed and existing cyclone siralt

e Raising and strengthening of saline embankmeh%¥.57 km in 23 packages

Initial investigation revealed that among the three sttimponents, 50 multipurpose
cyclone shelters and 157.57 km saline embankments are located in Coastal Regulation
Zone. Fnally it has been decided to take up 61.442 km saline embankment (10
packages) under this project.

The Water Resources Department (WRD), Government of Orissa would be executing
the saline embankments stfroject (L0 No. measuring61.442 km) under National
Cyclone Risk Mitigation Project (NCRMP) spread in six Districts namely, Balasore,

Environment & Ecology Department
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Bhadrak, Kendrapara, Jagatsinghpur, Puri & Ganjam. The investment program covers
raising the height and widening the base of existing embankments, strenigthe¢ne
existing embankments, modifying alignment wherever required and also laying the top
of the embankment with suitable material$he proposed works under the projeist

likely to be taken up with World Bank assistance. The World Bank has agreqaptotsu

the project provided the implementation conforms to environmental and social
safeguard policies of the World Bank and the legal framework of the country.

OSDMA has engaged Consulting Engineering Services (India) Private Limited, New Delhi
to carryou environmental and social screening including preparation of Environmental

& Social Management Plan in accordance with the Environmental and Social
Management Framework (ESMF) developed for this project; to conduct Public
Consultation Meeting for all theub-components and preparation of documents for CRZ
Clearance and any other clearance, if required. The shadybeencarried out as per
Environmental and Social Safeguard Policies of the World Bank, as well as, the relevant
Notifications/Acts/Guidelinesf the Central and State Government.

To meet the World Bank requirement, Environmental Impact Assessment has been
prepared based on the Detailed Project Report prepared for the Proposed Raising and
Strengthening ofthe Saline Embankment aPauta to Garhharishputo Kalabedin the
Erasama Block unddagatsinghpur district

PROJECT BACKGROUND

TheOrissa coast (480 Km long) extends from Talsari (8 km south of Digha in the North)
to Sonepur (12 km away from Behrampur towards Sodtnns a partof east coast on

India and is prone to multiple hazardBhe coastal territory is drained by a number of
rivers like Mahanadi, Brahmani, Baitarani, Devi, Budhabalanga, Subarnarekha,
Rushikulya and some other smaller ones. These rivers carry a large \aflse@diments
which have formed the huge single delta. The shoreline of Balasore & Bhadrak districts
are a narrow strip of 4 km in breadth interrupted by estuaries and sand beaches.
Kendrapara district shoreline is mainly covered by the typical mangregetation. In
Jagatsinghpur & Puri districts, the coastal strip is broken up by innumerable creeks &
big estuaries influenced by Mahanadi & Devi rivers. The Ganjam coast is also
interrupted by Rushikulya river. Hence Orissa coast is under uninterrupiieence of

fresh water flow and delta building process.
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The coastline is in general oblique to the global wind system which generates strong
fAGG2NI £ OdzNNBydG FyR NBLINBaSyita 2yS 27
million n?® of drift at Paadip. The average spring tide in the Orissa coast varies from 1 m
to 4 m. The average significant wave height is within 2 m. In the northern Orissa coast
i.e. north of Dhamra coast, the tidal range increases and wave energy diminishes
resulting in formatn of mudflats. The brackish water coastal lagoon i.e. Chilika lagoon
may have formed through coastal submergence mechanism followed by coastal
emergence. The other important features of Orissa coast are mangroves, estuaries and
sand dunes.

The geograhic location and physical environment of Orissa coast make it vulnerable to
frequent cyclonic disturbances. The high wind speed together with torrential rain and
storm surges associated with the cyclonic disturbances bring damages to the coastal
settlement.

More than 80% of the geographical area of the State and nearly 90% of the population
are vulnerable to one or more disasters. With more than 60% of the population living at
or below the poverty line, the degree of their so@oonomic vulnerabilitynicreases

due to repeated exposure to disasters. Some severe calamities faced by the State are as
follows:

Year Calamity
1994 Flood
1995 Flood & Cyclone
1999 Super Cyclone
2001 Flood
2002 Flood
2003 Flood
2004 Flood
2005 Flood
2006 Flood
2007 Flood
2008 Flood

A severe cyclonic storm hit the coastal districts in general and Ganjam district in
particular on 1% and 18" October 1999 causing widespread and unprecedented
damages to the life and property of those districts. Within a span of 10 days, the State
was again hit by the most severe cyclone storm off 288d 30" October, 1999 which
ravaged all the coastal distrgtin general and Jagatsinghpur, Kendrapara, Cuttack,
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Khordha and Puri districts in particular. The devastation was so enormous that it was
termed asSuper CycloneThe Super Cyclone was followed by torrential rains (447 mm
to 955 mm rainfall) from 28 October to ' November causing very high flood.

In the after month of the Super Cyclone, it was realized that death toll was high due to
the adverse effect of the tidal surge and wave set up, apart from the back water of the
flood, upstream of the oudll point, of the river mouth and sea and namailability of

safe shelter buildings in the coastal villages, which could have withstood the intensity of
the cyclone and storm surge.

Hence, it is proposed to construct some Saline embankments and Mydtpa Cyclone
Shelter (MCS) in the coastal districts, which can withstand very high wind speeds and
flood water for protecting human and animal lives during disaster.

The locations of embankments are identified as per the recommendations of the
committee, set up by Govt. of Orissa, the embankments are to be raised and
strengthened in phases, to the recommended levels, depending upon land and fund
availability.

NEED OF THE PROJECT

The existing saline embankment is very old and the existingl@iisfivery low. It is an
earthen embankment and got damaged by flood and erosion. It is being maintained by
Water Resources Department, Government of Odisha time to time as per the
requirement and availability of funds.

The proposed project would help frotect people, property, livestock and agricultural
fields from saline water inundation. In the time of cyclonic gale these are of extreme
importance to life and livelihood and help in sustainable agricultural production. Hence,
there is a need to protectulnerable areas by renovating the existing embankments.
Implementation of this project will reduce variability of crop production and improve
productivity in the coastal saline belts. Construction of Saline Embankment and coastal
canals are required tagp saline ingress to coastal land.

Proper forecasting and other curative measures with proper Disaster Management
program can mitigate the flood and cyclone to a great extent.
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Hence, it is proposed to construct some Saline embankments in the ceasts to
withstand high wind speeds and flood water so that human and animal lives during
disaster can be protected.

BENEFITS OF THE PROJECT

Area has a potential for maritime activity in addition to the betel gardening, fishery and
allied activitiesThe raising and strengthening of these saline embankments will help
prevent tidal surge from entering the coastal area. The embankments will also protect
the area from river floods and sluices will help in evacuating the storm water from the
cultivated felds. The benefits of the project are as follows:

A The protection to the agricultural lands from damage due to saline inundation.

A Saving of lives of the people in the locality by way of movement of rescue/relief and
emergency aid.

A Provide a good communidan facility on top of bank for marketing fish and betel
product.

Raising and Strengthening of thHgaline Embankment atPauta to Garhharishpuo
Kalabedjoverall socieeconomic situationof the areawill improve. Nearly @184
people of39villagesof 3 gram Panchayatsith geographical area §9104.4&awill be
benefited based on 2001 census data. The benefit cost ratio has been worked out to be
1.45 and Internal Rate of Return is worked out to b&@hb.

STRUCTURE OF THE REPORT

The structure of the Limited Environmental Impact Assessment (EIA) Repomplete
with necessary tables, drawings and annesgess follows:

Table of Content
List of Abbreviation
Executive Summary

Chapterl . Introduction & Project Background
Chapter2 : ProjectDescription

Chapter3 : Policy, Legal and Administrative Framework
Chapter4 :  Baseline Environmental Setup

Chapter5 : Public Consultation

Chapter6 :Analysis of Alternatives
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Chapter7
Chapter8
Annex5.1
Annex8.1

Environmental Impacts and Mitigation Measures
Environmental Management Plan

Copy of Gram Sabha Resolution

Forms of EMP
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CHAPTER-2
PROJECT DESCRIPTION

2.1 PROJECT LOCATION

The Patua to Garh to Kalabedi Harishpubaline Embankment is one of the 10
embankments being taken under this project. This embankment comes under
Mahanadi South Irrigation Division of Jagatsinghpur Disifto. area in question in this
assignment pertains to the raising & strengthening ostxg saline embankment from
Patua to Garhharishpur & Garhharishpur to Kalabedi which comprises Harishpur west
3.585 Km, Harishpur east 2.255 Km & Baragudipada to Khatikulda 0.500 Km measuring
a total length 0f6.340 km In addition to this 9 numbers ofusces in this portion have

been planned to be constructed to facilitate drainage.

Geographically, the proposed project area lies between latitude0bi 0 Q HH € b {;
npQ maméonditudes oBE°H N Q np €1 O Q {,awhish ecrdstly covers the
Erasama Block of Jagatsinghpur distrietasama is 39 Km. away from Jagatsinghpur
District Head Quarter & 75 Km. away from Odisha State Capital, Bhubané&3vigr.
embankment is protecting a total area 80,104.46 Acre®f 39 vilages of 3Gram
Panchayats. Total population of thes#9 villages 140,184 and total number of
household i%,458.

As far as topographic aspects are concerned, the area lies close to the Bay of Bengal,
and river systems viz; Baruan Nadi, Sankha Nalla k& Aladi are the main drainage
lines of the area. The area being situated in the deltaic stage of major river / drainage
systems is of flat terrain.

2.2 TOPOGRAPHICAL FEATURES

Rivers viz; Baruan Nadi, Sankha Nalla and Alaka Nadi and the Bay of d@®ngal
characterize the prominent topographic features of the location. In the proposed
project area, the general elevation of land varies from 3.50 m RL to 1.00 m RL,
Toposheet number F 45 U 8 (73 L/8) covers the .d@f&sod plains, river banks, and the
coastl stretch are the topographic features of the area.

The Bay of Bengal is close to the project site. From the history of natural disasters
visiting this area it is observed that floods and tidal surge have played significantly.
Most of the topographic feres are the result of the recent geologic activity i.e.,
alluvial deposits, estuarine activities and fluvial and aeolian influences.
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2.3 GROUNDWATER SCENARIO

The thick sedimentary pile in the
coastal track contains extensivi
aquifer zones with vastEEs
development possibilities, despitd
constraints of salinity hazards. Th n
calls for a strategy of balance |
groundwater development without
dislocating hydrodynamic 0
hydrochemical balance, which ma
lead to sea water ingress in coastal
aquifer and also ddining trend of

ground water level due to over

exploitation.  Similarly  optimal

development  of  groundwater

conjunctively with surface water will
ameliorate the water logging
situations in canal commandg
induce multiple cropping, increast
irrigation intensty and agriculture
production. Thus the long ter
exploitation of ground water
resources requires an Hdepth
understanding of the aquifer
distribution and characteristics
under varied hydro geomorphic and
hydro geological condition in the
state.

(Source:Mdrogeological Atlas of
Odisha, Govt. of India, Centra
Ground Water Board, MOWR, Sou
Eastern Region, BBSR 1995)
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2.4

PROJECT APPRECIATION

This project envisaging raising
and strengthening of 6.340 km
stretch of the coastal
habitation along the existing
drainage system with the
proposal for construction of 9
numbers of sluices is a bold
step to protect the interest of
the coastal habitats in Erasama
Block of Jagatsinghpur District,
which is frequently visited by
cyclonic  storm  imparting
consequen loss of life and
property. From the detailed
investigation and  survey
conducted at site on various
aspects, the following are the
noteworthy points:

a) The existing embankments
in the project area are
incapable to protect the
coastal habitation from the
wrath and furry of the
devastating agencies,
especially cyclonic storm
and tidal surges.

b) With the modern methodology and scientifically assessed parameters the design
standards can be improved to accommodate uncertainties with acceptable risk and
economy.

c) After implementation of the project the entire project area comprising 39 numbers
of villages will come under better and improved communication system, there by
facilitating the administration to reach affected people during emergency for
smooth for evacuton and rescue operation.

d) The problem like water logging, saline intrusion can be kept at bay. This will
certainly enhance the productivity at the crop land directly and boost the economic
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2.5

standards of the farming community.

e) The project will carve a niehespecially for the weaker sections (SC / ST & OBC) of
the society who can avail a secured occupational output from agkl practices
like fishing, farming, cottage industries etc. by improved access to the market
places, service centers and knowledgemnters, besides many other downstream
indirect benefits.

f) Besides socio¢ economic benefits, the project will attract ecological and
environmental friendliness due to segregation of undue influence & ingress of the
devastating agencies with minimal amptie both on floral and faunal front. This
will provide a better recipe for the fresh water resources of the area due to
reduction of influence of saline water on the land side. Once the embankments are
improved the influence of tidal surges can be minimizedline ingress will be
discouraged- there by the drinking water problem of the locality will be solved
markedly.

Thus in a nutshell, it is in fithess of the things to say that this project is in the nick of the
time. Given the location of the area amdimber of people inhabiting it, the work for
raising and strengthening of the embankments with sluices is a sine qua none. It will
minimize the effect on loss of life and property of the inhabitants. The benefits to the
locality will be manifold directly rad indirectly in soci@conomic front. This will also
boost better administration, surveillance, education, health, sanitation, drainage,
agriculture and many more.

PROPOSED DEVELOPMENT

Theproposed work envisages raising and strengthening of thistix saline
embankments and construction of new embankment from Harishpur West 3.585 km.,
Harishpur East 2.255 km & Baragudipada to Khatikulada 0.500 km along with
construction of 9 numbers of sluices. The proposed new embankment should be
designed for atop RL of 6.00 m with a free board of 1.2 m. As the height of
embankment is more than 4 m, the stability of the slopes has been analyzed for
multiple design consideration based on the relevant clause of the agreement & it is
recommended that the slope sht be 2 H : 1 V with the specified material & quality
requirement that has been assessed based on site investigation and laboratory testing.
Though a free board of 0.6 m was in practice since long, the myth of 1999 Super
Cyclone has topsturvied the entire episode by raising the surge height more than 7 m
along the coastal Odisha. But given the limitation of fund, economic consideration
acceptble range of risk and the return period of such events, a free board of 1.2 mis a
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2.6

most acceptable figure for design. It is sobering to keep in mind that the historically
observed highest value may not be highest for all times to come because of stochasti
nature of the variants.

Road Carriage Wayfhe carriage way has been fixed for this embankment6s 3. of
20 mm premix carpet over Moorum and Sand admixture-kabe of 150 mm thick.

Turning CircleThe Turning circles have been provided at inteofadpproximately 500

m. with top width 6.00 m. to facilitate the movement of double lane traffic which will
be accommodated during strengthening of embankment with total of 6.00 m. road
width all along the embankment for a length of 10 km. in future.

Slope Protection Workin order to protect embankment from erosion, seaside/river
side slope is proposed to be provided by Granite stone revetment with rock toe and
graded filter material of approved quality and dub grass will be provided on the land
ward side slope of the embankment.

Sluice GatesAsmentioned earlier, humbers of sluice gates have been considered in
the project in addition to the raising and strengthening of the saline embankment.
Following three types of sluice gates have been carert

a) Hume Pipe

b) Barrel

c) Weir

These are provided based on the discharge worked out in accordance with the
catchment area and will meet the requiremeftprovision of :os. of Sluice across the
embankment has been provided with the following category:

SI.Nb. R.D.inm. Category of Sluice |Discharge in Cume|Ventage
1(W) 360 Hume Pipe 7.00 Dia of 1.20m.
2(W) 460 Hume Pipe 4.00 Dia of 1.40m
3(W) 1290 Hume Pipe 5.00 Dia of 1.40m
4(W) 1590 Hume Pipe 4.00 Dia of 1.40m
5(W) 2860 Hume Pipe 3.50 Dia of 1.20m
6(W) 3585 Weir 215 3.0x2.88
3(E) 2200 Weir 55.00 2.0x2.50
4(E) 3515 Barrel 15.50 1.50 x 1.50
1(BK) 10080 Hume Pipe 7.00 Dia of 1.10m

Source: DPR prepared by Orbital Infrastructure Consultancy & Research Private Limited

DESIGN CRITERINATERIAL REQUIREMENT
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2.7

2.8

The reinforcement cover of foundations, satyucture of sluices etc. will be provided as
per IRC:SP:33 and for steel structures 1S:800 will be followed. Corrosion Resistant steel
reinforcement will be used.

The materials used and wstruction methodology will be adopted in conformity with
relevant BIS specifications, CWPC practices and Orissa Water Resources Department
Practices. Raw material requirement for the proposed development is tabulated below:

S. No. [ltem Quantity Mode of Transportation
1 Earth 3,78,500 cum By truck from Nearby approved borrow area
2. Sand 17,279 cum By Truck, tipper on road net work
3. Steel 384MT By Truck, tipper on road net work
4 Stone 53,660 cum By Truck, tipper on road net work
5. Aggregates 12,000cum By Truck, tipper on road net work
6. Cement 1,676.00MT By Truck, tipper on road net work

Source: DPR prepared by Orbital Infrastructure Consultancy & Research Private Limited
COST ESTIMATE

The estimate amounting t&s.21,52,63,600.0has been framed to meet the probable
cost of expenditure for :

a) Earthwork for raising and strengthening of existing saline embankment from RD 0.0
km to 3.585 km Harishpur West, from RD 2.095 km to 4.350 km Harishpur East and
from RD 10.020km to 10.520 km of embankment from Baragudipada to
Khatikulada. Total comes to 6.340 km with due compaction including Hard Granite
packing on Sea/River side and dub grass turfing on Country side.

b) Construction of 9 numbers of sluices

c) Provisionfor PremixCarpet road over Moorum Sand admixture swdse having
carriage way of 3.66 m to provide communication facilities benefiting 39 villages.

BENEFIT COST RATIO & I.R.R.

After implementation of the project, nearly40,184 people of 39 villages with
geagraphical area 089,104.46 Acresill be benefited.Benefit from the project has
been assessed basing on the agriculture sector and embankment sector and the
Internal Rate of Return (I.R.R.) has been mathematically calculated based on computer
software The results computed are given below.
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2.9

2.10

2.11

Benefit Cost Ratio (B.C. Ratio)
Internal Rate of ReturniRR

1.45
0.165

RISK FACTOR

The renovation of embankments is being undertaken on the existing embankments.
Thus no land acquisition problewill crop up in the proposed embankments which are
renovated partially for the northern coastal area and fully for the northern coastal area
and fully for the southern coastal area. However, unfavorable climate i.e. untimely rain
may affect the work for dgs making the site unapproachable due to Aaging of the
vehicles, but the gestation period of this risk being limited for a few days only; it can be
safely borne with. Arrangement of construction materials including that of cement, MS
rod, etc. is the esponsibility of the executing agency and hence the situation of
untimely supply of construction material will not arise. Properoperation and ce
ordination of the local people with the executing agency/OSDMA/WR Dept. will be
available since, the Projeis implemented for the interest of the local beneficiaries.

MANAGEMENT AND MAINTENANCE

Management: The Water Resources Dept. of Govt. of Orissa can be made responsible
for day to day management of all the construction packages, as WR Dept.ds/tiee
and executing line department for saline embankment sector.

Maintenance:

(@) The embankments being the assets of WR Dept. are maintained by WR Dept., out
of Annual State Budget (Neplan) of WR Dept. Thus there is special budgetary
provision for mainteance.

(b) As stated above, WR Dept. is to be entrusted with the maintenance and operation
work of the assets created.

QUALITY CONTROL AND MONITORING STRATEGY

The quality control tests shall be done by the contractors at quality Control Laboratories
of the department. Independent Quality Monitoring consultants (QMC) shall be
engaged to monitor the quality control works. The QMC shall also conduct random
sample field tests. The mobile quality control laboratory of the National Institute of
Cement Concret8uilding Materials, Ballavgarh (NCCBM) shall be engaged to carry out
surprise and random sample tests as done for the cyclone reconstruction works.
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Department of Water Resourcedll monitor the progress and supervise the works of
the quality monitoring consultants.

2.12 SUMMARY OF SALIENT FEATURES

Name of Embankment Patua to Garhharishpur to Kalabedi Saline Embankmen

Name of Division :  Mahanadi South DivisionJagatsinghpur
Package No. : NCRMR; (O)¢ MSD¢ (01)

A Length of Embankment : 6.340km

A No. of Sluices : 9nos.

A HHTL Surge Level : 480mRL.L.

A LT.L. : ()0.50mR.L.

A TB.L. . 6.00mRL.L.

A Free Board : 1.20m

A Top width : 6.00m

A Road Formation Width : 3.66 m

A Side Slope o201

A Turning Circles 11 nos. x 6.00 m. width

A H.F.L.D/S : 4.00mR.L.

A Turfing (Country Side) : FromRD 0.00 Km to 3.585 Km (Harishpur West)

RD: 2.095 km to 4.350 km (Harishpur East)
RD: 10.0@ km to 10.520 km
(Baragudipada to Khatikulada)
A Granite Boulder packing : From RD 0.00 Km to 3.585 Km (Harishpur West)
RD: 2.095 km to 4.350 km (Harishpur East)
RD: 10.020 km to 10.520 km
(Baragudipada to Khatikulada )
0.60 m thickfor full slope length

A Filter Material  Thickness
Coarse Sand 0.10m
6 mm Chips 0.05m

20 mm Chips 0.05m
Boulder Packing 0.60 m

A Cost of the Project :  Rs. 4,52,63,600.00
A Benefit Cost Ratio : 145
A IRR : 0165 0R 16.514%
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CHAPTER-3
POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

This Chapter summarizes Policy, Legal and Administrative Framework with respect to the
Environmental aspects.

3.1 ENVIRONMENTAL REGULATIONS & LEGAL FRAMEWORK

Government oflndia has prepared various National Policies, Acts, Rules to protect
exploitation of natural resources and improve the environment and to safeguard forest
and wildlife of the country. Brief description of applicable environmental regulations
related to theproposed development is given below:

3.1.1 Environment (Protection) Act, 1986

The Environment (Protection) Acttise most comprehensive law on the subject. The
law grants power to the Central Government to take all measures necessary to protect
and impove the quality of environment and to prevent pollution of the environment.In
terms of responsibilities, the Act and the associated Rules requires for obtaining
environmental clearances for specific types of new/expansion projects (addressed
under Enviromental Impact Assessment Notification, "L.&eptember 2006) and for
submission of an environmental statement to the State Pollution Control Board
annually.

3.1.2 Environment (Protection) Rules, 1986

These rules lay down the procedures for setting staddasf emission or discharge of
environmental pollutants. The rules prescribe the parameters for the Central
Government, under which it can issue orders of prohibition and restrictions on the
location and operation of industries in different areas. The Ruey down the
procedure for taking samples, serving notice, submitting samples for analysis and
laboratory reports. The functions of the laboratories are also described under the Rules
along with the qualifications of the concerned analyst.

3.1.3 EIANOotification, 2006
As per the Environmental Impact Assessment (EIA) Notificatidh September 2006

and its amendment up to April 2011, new projects or activities require Prior
OYDBANRYYSYUl f /| £t SINIyOS® t Ne2SOUa rikg @S
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3.1.4

Ot SINIFyOS FNRBY O9ELISNI ! LIWNI A&kt [/ 2YYAGQSE
requiring clearance from the State Expert Appraisal Committee (SEAC). The concerned
Committee (EAC or SEAC) will finalize the TOR on the basis o1 Foroposed TOR &
PreFeasibility/ Feasibility Report. Environmental Impact Assessment study is to be
carried out as per the TOR provided by the Committee. Public Hearing is required for

/' F0S3IA2NE W Q LINP2SOGO®

List of projects requiring Prior Environmental Clearance is givénknrS & { /1 95! [ 9
EIA Notification.

Coastal Regulation Zone Notification (CRZ), 2011

Central Government have declared the coastal stretches of seas, bays, estuaries, creeks,
rivers and back waters which are influenced by tidal action (in the landward side) up to
500m from the High Tide Line (HTL) and the land between the Low Tide Lih& (LTL

| A3K ¢ARS [AYS o1 ¢[00 Fta a/2Fadlt w&BAHzA | (A
Notification 6" January 2011.

The main objectives of the Coastal Regulation Zone Notification, 2011 are:

e To ensure livelihood security to the fishing commiest and other local
communities living in the coastal areas;

e To conserve and protect coastal stretches and;

e To promote development in a sustainable manner based on scientific principles,
taking into account the dangers of natural hazards in the coastalsamed sea level
rise due to global warming.

For regulating development activities, the coastal stretches within 500 meters of High
Tide Line on the landward side are classified into four categories, namely:

e CRAJ: Areas that are ecologically sensitive and important, such as national parks /
marine parks, sanctuaries, reserve forests, wildlife habitats, mangroves, corals /
coral reefs, areas close to breeding and spawning grounds of fish and other marine
life, areasof outstanding natural beauty / historically / heritage areas, areas rich in
genetic diversity, areas likely to be inundated due to rise in sea level consequent
upon global warming and such other areas, and Area between low tide line and the
high tide Ine

e CRA4I: The areas that have already been developed up to or close to the shoreline.
C2NJ 0KA& LIzN1J2aSs GRSOSt2LISR FNBIFé Aa N
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3.1.5

limits or in other legally designated urban areas which are already substantidtly bu
up and which have been provided with drainage and roads and other infrastructural
facilities, such as water supply and sewerage mains.

e CR4Il: Areas that are relatively undisturbed and those which do not belong to
either CR4 or CR4I. These willrnclude coastal zone in the rural areas (developed
and undeveloped) and also areas within Municipal limits or in other legally
designated urban areas which are not substantially built up.

e CRAV:

A. the water area from the Low Tide Line to twelve nauticdempn the seaward
side;

B. shall include the water area of the tidal influenced water body from the mouth
of the water body at the sea upto the influence of tide which is measured as five
parts per thousand during the driest season of the year.

The developrant or construction activities in different categories of CRZ area shall be
regulated by the concerned authorities at the State / Union Territory level, in
accordance with norms stipulated in the CRZ regulation and in the state / UT coastal
zone managemernlan.

Forest (Conservation) Act, 1980 and its amendment

This Act provides for the conservation of forests and regulating diversion of forestlands
for nonforestry purposes. When projects fall within forestlands, prior clearance is
required fromrelevant authorities under the Forest (Conservation) Act, 1980. State
Governments cannot deeserve any forestland or authorize its use for any Hhanest
purposes without approval from the Central Government. For diversion of forestland,
the project propament needs to apply to the State Government. Depending on the area
required to be diverted, the proposals are cleared by MoEF Regional or Central Offices
provided that the cost of compensatory afforestation, cost of rehabilitation of
endangered/rare specg of flora/fauna, and the net present value of the forest
resources are deposited upfront with the state Forest Department.

e |If the area of forests to be diverted exceeds 20 Ha (or 10 Ha in hilly area), prior
permission of Central Government is required,

e |If the area of forest to be diverted is between 5 to 20 Ha, the Regional Office of
Chief Conservator of Forests is empowered to approve;
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o |If the area of forest to be diverted is below or equal to 5 HA, the State Government
can give permission; and,

o |If the ara to be cleaffelled has a forest density of more than 40%, permission to
undertake any work is needed from the Central Government, irrespective of the
area to be cleared.

3.1.6 Wildlife Protection Act, 1972

This Act empowers the Central and State Gomeents to establish National Parks and
Sanctuaries; to formulate rules and designate authorities for the maintenance of
National Parks, Sanctuaries and Zoos; to protect and conserve the flora and fauna. Vide
Circular No. 1B/98-FC dated 4.2-1998 issuedby the Asst. Inspector General of
Forests states that the Ministry of Environment and Forest has taken a decision not to
permit development activities inside National Park/Sanctuaries and Tiger reserves areas
that are not in consonance of Section 29 of iN@dlife (Protection) Act, 1972.

3.1.7 Biodiversity Act, 2002

The Biological Diversity Act, which came into force in February 2003, aims to promote
O2yaSNBI GA2y> adzaialAylroftS dzasS IyR Slidzadl
resources. It preides for establishment of a National Biodiversity Authority at national

level, State Biodiversity Boards at state level and Biodiversity Management Committees

at the level of Panchayats and Municipalities.

The National Biodiversity Authority shall playegulatory role with regard to access to
biological resources by foreign citizens and grant of intellectual property rights. It shall
play an advisory role in matters relating to the conservation, sustainable use and
equitable distribution of biologicaksources.

3.1.8 The Water (Prevention and Control of Pollution) Act and Rules, 12945

¢CKAA ! OG0 NBLNBaSyiSR LYRAIFIQa FANBO O0GSYL
issues. The Act prohibits the discharge of pollutants into water bodies legiagiven
standard, and lays down penalties for roompliance. The act was amended in 1988 to
conform closely to the provisions of the EPA, 1986. It set up the CPCB (Central Pollution
Control Board), which lays down standards for the prevention and cbwtravater

pollution. At the state level, the SPCBs (State Pollution Control Board) function under
the direction of the CPCB and the state government.
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3.1.9 The Air (Prevention and Control of Pollution) Act, Rules and Amendment, 1981, 1982,
1983, 1987

To counter the problems associated with air pollution, ambient air quality standards
were established, under the 1981 Act. The Act provides means for the control and
abatement of air pollution. The Act seeks to combat air pollution by prohibiting the use
of polluting fuels and substances, as well as by regulating appliances that gives rise to
air pollution. Under the Act establishing or operating of any industrial plant in the
pollution control area requires consent from the state boards. The boards ace als
expected to test the air in air pollution control areas, inspect pollution control
equipment, and manufacturing processes.

To empower the Central and State Pollution Boards to meet grave emergencies, the Air
(Prevention and Control of Pollution) Amendnt Act, 1987, was enacted. National
Ambient Air Quality Standards (NAAQS) for major pollutants were notified by the CPCB
first time in April 1994 and further notified in f8November 2009.

3.1.10 Ancient Monuments and Archaeological Sites and Remaing A958

The legal requirement is to obtain from ASI aoigection certificate if any protected
cultural property is within 10km of the project.

3.1.11 The Land Acquisition Act (LA) of 1894

The private land acquisition will be guided by the provisiang procedures outlined in

this Act. As per the LA Act, the District Collector or any other officer designated will
function as the Land Acquisition Officer on behalf of the Government. There is a
provision for consent award to reduce the time for procagsif the land owners are
willing to agree for the price fixed by the Land Acquisition Officer. The option of
acquiring lands through private negotiations is also available.

3.1.12 National Rehabilitation and Resettlement Policy, 2007

This policy strikes balance between the need for land for developmental activities
&protecting the interests of land owners and others. The benefits under the new policy
are available to all Project Affected Persons (PAP) & families whose land, property or
livelihood is aslersely affected by land acquisition, involuntary displacement due to
natural calamities, etc.

3.2 WORLD BANK POLICIES

Page 19 Environment & Ecology Department




Project

: National Cyclone Risk Mitigation Project

Document : 2009105/EC/EIAof Pautato Garhharishpurto Kalabedi Saline Embankment

3.2.1

3.2.2

3.2.3

The objective of World Bank policies is to prevent and mitigate undue harm to people
and the environment in the development process. These policies provide guidelines for
the identification, preparation, and implementation of programs and projedise
NCRM project has been designed with full compliance to the requirement of World
Bank safeguard policie§ he following policies are relevant for the project.

Environmental Assessment (OP/BP 4.01)

The policy states that EA and mitigation plans are neglufor all projects having
AAIAYATFTAOFYO | ROSNES Sy@ANRBYYSyidlFf AYLI O
AyOfdzRS Fylteara 2F |fGSNYyIFIGAGS RSaradya
requiring public participation and information disclosure dxef the Bank approves the
project. In World Bank operations, the purpose of Environmental Assessment is to
improve decision making, to ensure that project options under consideration are sound
and sustainable, and that potentially affected people have beeperly consulted and

their concerns addressed.

Involuntary Resettlement (OP/BP 4.12)

CKS . +Fy1Qa hLSNIaGA2ylf t2fA08 nodmMHY Ly@21
involving involuntary taking of land and involuntary restrictions ofess to legally
designated parks and protected areas. The policy aims to avoid involuntary
resettlement to the extent feasible, or to minimize and mitigate its adverse social and
economic impacts. It promotes participation of displaced people in resetthéme
planning and implementation, and its key economic objective is to assist displaced
persons in their efforts to improve or at least restore their incomes and standards of
living after displacement. The policy prescribes compensation and other resetttemen
measures to achieve its objectives and requires that borrowers prepare adequate
resettlement planning instruments prior to Bank appraisal of proposed projects.

Indigenous Peoples (OP/BP 4.10):

The World Bank Policy on indigenous peoples, OPIBR, Indigenous Peoples,
underscores the need for borrowers and Bank staff to identify indigenous peoples,
consult with them, ensure that they participate in, and benefit from Bank funded
operations in a culturally appropriate way and that adverse impas on them are
avoided, or where not feasible, minimized or mitigated.
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3.2.4 Cultural Property (OP/BP 4.11)

The World Bank Policy OP / BP 4.11 defines Physical cultural resources as movable or
immovable objects, sites, structures, groups of structu@sd natural features and
landscapes that have archaeological, paleontological, historical, architectural, religious,
aesthetic, or other cultural significance. Physical cultural resources may be located in
urban or rural settings, and may be above or belgmund, or under water. Their
cultural interest may be at the local, provincial or national level, or within the
international community. The Bank assists countries to avoid or mitigate adverse
impacts on physical cultural resources from development mtsj¢hat it finances. The
impacts on physical cultural resources resulting from project activities, including
YAGATIGAY3I YSIEadz2NBasz Yle y2a O2y iGNy gSyS
its obligations under relevant international environmentiaaties and agreements.

The borrower addresses impacts on physical cultural resources in projects proposed for
Bank financing, as an integral part of the environmental assessment (EA) process.

3.2.5 Natural Habitat (OP 4.04)

The policy implementation resures that Bamdsupported development projects give
proper consideration to the conservation of natural habitats, in order to safeguard their
unique biodiversity and ensure the sustainability of the environmental services and
products which natural habita provide to human society. This policy is applicable
when a project (including any subproject under a sector investment or financial
intermediary loan) with the potential to cause significant conversion (loss) or
degradation of natural habitats, whethatirectly (through construction) or indirectly
(through) human activities induced by the project).
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3.3

APPLICABILITY OF ENVIRONMENTAL REGULATIONS

S. N.

Environmental Regulation

Applicability in the Sukproject

1.

Environment (Protection)
Act, 1986

Triggered

Umbrella Act. All necessary mitigation meast
have been suggested and detail Environme
Management Plan has been prepared along
Environmental Budget.

EIA Notification, 2006nd
its amendment up to April
2011

Not Triggered

Saline embankments are not covered by fatl
under the preview of EIA Notification 20(
amended in 2009 and 2011. Further,
embankment is not located within notified eq
sensitive area like Wildlife Sanctuary or Natid
Park and land acquisition isonhproposed instea
land owners have agreed to donate land volunte
without any claim for compensation. Therefo
Environmental Clearance is not requiredor
proposed project.

Coastal Regulation Zone
Notification (CRZ), 2011

Triggered

This sukproject falls within CRHI category.CR
clearance is required from State CR
Authority/MoEF for the proposed development.

Forest (Conservation) Act
1980 and its amendment

Not Triggered

Strengthening of Pauta to Garhharishpur t
Kalabedi Saline Embankmeoes not involvg
diversion of forest land. Therefore,Forest
Clearance is not requiredfor the proposec
development. However, tree felling permission
be required from the State Forest Department.

Wildlife
1972

Protection Acl

Not Triggered

Theembankment is not located within the notifi
ecosensitive area and strengthening of exist
embankment will have no impact aany Wild Life
Marine Sanctuary.
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3.4

Page 23

S. N.|Environmental Regulation|Applicability in the Sulproject
6. |Biodiversity Act, 2002 Not Triggered
Raising & Strengtheningf Saline Embankment w
have no impact on Biodiversity
7. |The Water (Prevention arNot Triggered
Control of Pollution) A
and Rules, 1974975 Due to raising & strengthening of Sal
Embankment, there will be no discharge
pollutants into the wvater bodies locate
adjacent/close to the embankment.
8. |The Air (Prevention and |Not Triggered
Control of Pollution) Act,
Rules and Amendment,
1981, 1982, 1983, 1987
9. |Ancient Monuments and |Not Triggered
Archaeological Sites and
Remains Act, 1958 Raising & strengthening of Saline Embankment
not affect any ancient monument or building
notified by ASI (Central/ State List)
10. [The Land Acquisition Act [Not Triggered
(LA) of 1894
Landowners have agreed to donate land voluntz
without anykind of claim for compensation
11. [National Rehabilitation an{Not Triggered

Resettlement Policy, 2007

to donate ¢
claim f

Land owners have agreed
voluntarily without any kind of
compensation

APPLICABILITY OF WORLD BANK SAFEGOARIES

S. N.

Safeguard Policies

Applicability in the Sulproject

1.

Environmental Assessmel

Triggered
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S. N.

Safeguard Policies

Applicability in the Sulproject

(OP/BP 4.01)

The present study includes an Environme
screening followed by preparation of EIA report
the saline embankment.

All necessary mitigation measures have b
suggested and detail Environmental Managen
Plan has been prepared along with Environme
Budget.

2. |Involuntary Resettlement |Not triggered
(OP/BP 4.12)
Landowners have agreed to donate land voluntz
without any kind of claim for compensation
3. |Indigenous Peoples (OP/ENot Triggered
4.10):
t N22SO0 R2SayQi RANBO
of any indigenous people. For the propog
development people are ready to donate their Ig
voluntarily.
4. |Cultural Property (OP/BP |Not triggered
4.11)
Raising & strengthening of Saline Embankment
not affect any ancient monument or cultu
property
5. |Natural Habitat (OP 4.04)|Not Triggered

The embankment is not located within notified e
sensitive areas like wildlife sanctuary and natiq
park. Strengthening ofPauta to Garhharishpur t
Kalabedi Saline Embankmeoes not involve
diversion of forest land.
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4.1

4.2

4.3

CHAPTER-4
BASELINE ENVIRONMENTAL SETUP

INTRODUCTION

In order to assess impacts due to the project, baseline environmental conditions have
been studied and are discussed in the following sections of this chapter. The entire
dlddzRe I NBI KFa 0SSy OflaaiAFASR dzyRSNJ (4
GNRP2SO0 LyFfdzSyOS I NBFéd [/ 2NNAR2N 2F LYL
proposed construction activity will take place. Initially it waxdn when the height of
embankment was 7m but after reduction in the height of embankment (6m), now it is
30m,which is the proposed Right of Way (RoW). Field survey was carried out within the
RoW. On the other hand, 500 meter on the either side of the embankment has been
O2yaARSNBR la datNRP2SOG Ly¥FfdzsSyOS ! NBI &
identified at the screening stage. The existing environmental and social conditions of

the study area (covering an area spread over 500 meter on the either side of the
embankment), in general and Corridor of Impacts (30m strip), in particular, has been
studied asdescribed in subsequent sections. The study team conduct a transect walk
along the embankment and its surrounding area to assess the physical, biological and
social environment of the study area.

PHYSIOGRAPHY

Physiographically the State can be ded in to five distinct units, namely (i) Coastal
plains, (i) Northern uplands, (iii) The erosional plains of Mahanadi and other river
valleys (iv) South Western hilly region and (v) Subdued plateau.

The coastal plains covering parts of Ganjam, PuritaCkitJagatsinghpur Kendrapara,
Jajpur, Bhadrak and Balasore district from south to north, form an extensive flat alluvial
tract between the hills in the west and the coast in the east. It presents a flat
topography gently sloping towards east with insfgrant elevation difference. The
general elevation of coastal plains varies from 1 to 10m above mean sea level.

SEISMICITY
Project location comes under the East India, which is a seismically moderate to low

region. The embankment is situated in tdene Il (having moderate seismic intensity)
of the eismic Map of India (as per IS: 1893, Part I, 2002) and therefore has a moderate
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4.4

4.5

risk of potential damage due to earthquake.
CLIMATE AND RAINFALL

The climatic condition of the area is generally oth high humidity during April and

May & cold during December and January. The monsoon generally breaks during the
month of June. The average annual precipitation of 1451.60 mm is received from
rainfall only. In addition to monsoon rainfall, the area ea@s from cyclonic storms
substantially. The average temperature varies from a minimum of 11.20C to a
maximum of 42.40C. The variation of wind speed is spectacular which assumed as high
as 350 km/ hour during the Super Cyclone of 1999.

GROUNDWATER

The assessment of ground water resource has been done taking the blocks as the
assessment units. According to the latest assessment, Jagatsinghpur district has an
annually replenishable ground water resource of 139699 tneetre (HM) and 60 % of

it is consideed as safe use. About 2765 HM is committed for domestic and industrial
requirement for coming 25 years. The followihigble 4.1shows the utilisable ground
water resources.

Table4.1 Ground Water Resources of Jagatsinghpur District

District Ground water| Utilisable Annual draft | Gross annual| Stage of GW
resource resource for | forirrigation | draft for all | development
assessed (HM domestic and| use (HM) uses (HM)
industrial use
(HM)
Jagatsinghpy 139699 2765 11423 13646 9.77

Source: G.W.S & | Directorate
Costal Saline Area and Effect on Ground Water:

A considerable area of about 5.39 lakh hectares of the coastal alluvial tract is beset with
salinity hazard. In a narrow tract it starts from Chandereswar in Balasore district in the
north east and extends up Brahmagiri in Puri district in the south west. The Saline
aquifers occur in different depth. The salinity zone and pattern of occurrence of fresh
and saline aquifers are presentedTiable4.2.
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Table 4.2 Pattern of Occurrence of Saline Aquiferdagatsinghpur District
District Block
Full Part

Jagatsinghpur Ersama Balikuda, Kujanga, Nuagaon
Source: G.W.S & | Directorate

4.6 SOIL TYPE AND LAND USE PATTERN

Broadly, the soil of Orissa may be classified as transported and residual soil on the basis
of its mode of formation. The catchment basins of the different drainage systems in
Orissa are dominated by granite and gneissic rocks, which have resulted idyasssin
Clayey soils predominate the middle and lower reaches of the drainage channels. The
coastal stretch of Orissa is dominated by Deltaic Alluvial soil followed by Saline & Sandy
Saline Alkali soil and Coastal Alluvial soil. Site wise soil type rashdida pattern within

10 km radius of the proposed Embankment is presentedable4.3. Soil map of
Jagatsinghpur district has been presented belowigure 4.1

REFERENCES SOILS

ENTISOLS

:l Younger Alluvial Soils Scale 1:1,75,000

1235%| Coastal Sandy Soils = Km10 0 10 20 30Km
- — y
ALFISOIL & _ Sy —
% ¢
E-:f.;j Deltaic Alluvial Soils

| Older Alluvial Soils

Es
- Red Gravelly Soils
- Red Sandy Soils
i Red Loamy Soils

ARIDISOLS
[ saline & saline Alkaline Soils

ULTISOLS
ik | Laterite Soils
Lateritic Soils

Sources: National Atlas Maps

Source: National Atlas Map
Figure4.1 Soil Map of Jagatsinghpiistricts

Table4.3 Soil Type & Land Use Pattern (within 10 Km radius) of Embankment
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4.7

4.7.1

District Name of the Salin(Soli Type Land Use Pattern
Embankment
Jagatsinghpur [Patua Garh Harishpur |Deltaic Alluvial Soils |Agricultural, habitation
forest &water body

FLORA

The forest of this region house many useful plants such as, various timber species,
orchids, medicinal plants and aromatic plants. About one third of the total forest cover

is predominated by sal (Shorea robusta), remaining is characterized by speciesssuch
teak (Tectona grandis), paisal (Prerocarpus marsupium) bandhan (Ougeinia oojeinensis),
kangada (Xylia xylocarpa), kasi (Bridelia retusa), sisu (Dalbergia sisoo), asana (Terminalia
alata), karuma (Adina cordifolia) and dheura (Anogeissus acuminatau¥aypes of
bamboos (Bambusa spp.), sandalwood (Santalum album), sal seed, resins (Jhuna),
kendu (Diospyros melanoxylon) leaves, canes (Calamus app.), salap (Caryota urens) are
some of the important minor forest products.

Ambo (Mangifera indica), beAégel marmelos), siris (Albizzia lebbek), karanj (Pongamia
pinnata), jamun (Syzygium cumini), tentuli (Tamarindus indica), neem (Azadirachta
indica), arjun (Terminalia arjuna), bamboo (Bambusa tulda), coconut (Cocos nucifera),
tal (Borassua flabellifer) @nkhajuri (Phoenix sylvestris) etc. have been observed in an
around of the project sites.

Coastal Vegetation

The project area is rich in plant resources, which harbor mangrove and other types of
plant species. The mangrove formation is the peculiarity of the coastal zone. These
formations are met within the swamps either always or periodically inundated by tidal
water. The flora is of evergreen nature. The most common species found in the coastal
area are Sunderi (Heritiera fomes), Tunda (Lumnitzera racemosa), Rai (Rhizophora
species), Sisumar (Xylocarpus granatum), Pitmari (Xylocarpus gangeticus), Poonanga
(Caloyllum inophyllum), Kia (Pandanus fascicularis), Limba (Azadirachta indica), Tala
(Borassus flabellifer), Nadia (Cocos nucifera), Kia (Pandanus fascicularia), Hental
(Phoenix paludosa) etc.

Casuarinas, Pulmonary Nuts,s@ew Nuts, Palm and Coconuts have been planted along
the coast to minimize the cyclonic effe@asuarina (Casuarina equisetifolia) forms good
shelter belt plantation and also helps in stabilizing sand dunes. Extensive shelter belt
plantations are raisedni coastal areas of Orissa. It protects soil erosion by reducing
wind speed. The fine network of stdurface roots also protects the soil against rain and
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wind. Because of its capability to fix atmospheric nitrogen,

environmentally degradedoils.

it improves the

Trees to be impacted:Total number of trees to be impacted for the proposed
development is 42 (within 30m proposed RoW as per revised DPR). Wisgand
specieswise trees to be felled are presented Trable 4.4 All likely affected trees are

located either on the slope of the existing embankment or within the proposed ROW of

the embankment. All these trees are located on Govt. land.

Table4.4 List of Trees to be felled

Name of village | Species No. of trees wihin No. of trees within
34m strip 30m strip
Patharkuna Bagula 2 2
Gada Harishpur| Palm 13 8
Nima 18 11
Ketaki Keyan 6 6
Kaju 5 4
Imli 1 1
Khajuri 2 2
Bagula 1 1
Khera 1 1
Jhaun 7 6
Grand total 56 42

Source: Field Survey

4.8

In Orissa, there are 18 (eighteen) Wildlife Sanctuaries and National Parks. This sub

LINR 2SOl

such notified ecologicallyessitive area is coming within 1km radius of the saline
embankment.Noliasahi Reserved Forest is located within 10m from the end point of

R2SayQi

ECOLOGICALLY SENSITIVE AREAS

LI aasa

OKNRdzZAK | ye

27

the embankment. Mangrove swamps can be seen within 1km from the embankment.

4.9

In Orissa, there are 78 centrally protected monuments under the control of Central
Government and 218 protected monuments under the control of State Government.

ARCHAEOLOGICAL SITES
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However, none of these are located within close proximity of the proposed
embankment.

4.10 NATURAL CALAMITIES
4.10.1 Cyclones

The Bay of Bengal is the breeding ground of cyclones. A cyclone originates as low
pressure becomes depression and converted into cyclone. A cyclone has three
devastating factors (i) high wind speed (ii) heavy rain and (iii) surge. In general, Orissa
coastreceives 2 to 3 cyclone every year and the most severe one was the super cyclone
of 1999. This has resulted wind speed of >300 Kmph, rainfall >5500mm tidal wave of 3
6mt height and caused death of 12,000 persons besides huge loss of cattles. The super
cycbne caused wide spread flooding in coastal belt of Orissa with severe damages in
Baitarani & Salandi basiBrsama block of Jagatsinghpwas worst affected within the

state in this cyclone.

4.10.2 Floods

Orissa is one of the most chronically flood aféet State in the country. The east
flowing rivers like Mahanadi, Brahmani, Baitarani, Subarnarekha and Rushikulya causes
flood from June to October when monsoon become active and this is caused with
depression in Bay of Bengal with heavy precipitation aoeg almost every third years.
Floods in Mahanadi have been moderated to great extent by the Hirakud dam, but
floods of 1980, 1982, 1991, 2001 & 2003 have demonstrated that a second dam in
Mahanadi may be the answer to the problem. Rengali Dam across Brnamani is
able to moderate flood at its delta head upto 4 lakhs cusecs but the confluencing of
Baitarani, Brahmani & Mahanadi in the costal delta causes heavy damages which is
almost recurring. The floods in 1980 in Vamsadhara river caused severe @lamag
Gunpur town and surrounding area. The flood in November 1990 in Ganjam district
caused severe damages in the Rusikulya catchment. The unprecedented rainfall in1991
in ThuamwRampur caused severe flooding in Indravati river and caused disaster in
Uppe Indravati Project. Flood is a curse for the people of coastal Orissa and the
economy is severely strained due to this event year after year.

4.11 PROFILE OF PROJECT AFFECTED PERSONS

The following sections present so@aonomic profile of the householdgely to be
affected by the proposed raising and strengthening of the saline embankment. Precise
socioeconomic baseline data is being presented here.
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Project affected persons generally belong to two broad categories, viz, titleholders and
non- titleholders. Titleholders are the ones who have legal papers for property units in
their name, whereas notfitleholders include encroachers, squatters, kioslenants,

etc. In case of Patua to Garh Harishpur saline embankment only title holders (land
owners) are likely to be affected. A total of 51 Khata Nos., comprising 65 land plots from
three (3) revenue villages namely, Harishpurgarh, Sahadabed and GoraRurdélircle
Padampur and Gora. Soegonomic survey was conducted with 51 landowners.
Distribution of land owners by settlement is giveriliable 4.5.

Table 4.5Distribution of PAHSs

Settlement No. of PAH
Bargudipada 1
Bada Ganj 1
Budagaon 1
Daradapatni 2
Garharispur 44
Goda
Padampur 1

Total 51

As per the survey, 503 persons constituting 295 (58.6%) males and 208 (41.4%) females
are likely to be affected by the project. The average size of the household works out to
be 9.86, which is very high as compared to average size of the household iistiint d

4.77. This is due to combined/joint ownership of land plots and or undivided ownership
of land plots (i.e. ownership is still continuing in the name of father or fore fathers).
However, all the household members are not staying in the village mesa the
building. In one of the households, as many as 23 members have been mentioned. The
sex ratio of PAPs works out to be very much in favour of males. There are 705 females
for every 1000 males which is very less as compared to district averag® ¢€C86sus
2001).

PAPs likely to be affected have been classified in three age groups viz., less than 14
years, 15 to 59 years and more than 59 years. There 77 children (15.30%) of less than
equal to 14 years of age. About 73% (367) of the PAPs are iagen group of 15 to 59
which is prime age of working. Persons in the age group of 59 years and above
constitute 12% of the PAPs. Out of the total PAPs, two villagers have been identified as
disabled.

Educational level of PAPs is presented able 4.6.It may be observed that illiterate,
just literate and those obtained primary education comprise 32.41% of the total PAPs.
Among literates, PAPs who have obtained middle school education comprise the
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highest percentage followed by primary and secondarycadion. Understanding of
educational level of PAPs is important as it helps in making meaningful choices with
regard to alternative livelihoods particularly, if required.

Table 4.6c Educational Level of PAPs

Educational level PAPs
No. %

llliterate 4 0.80
Just literate 42 8.35
Primary 117 23.26
Middle 162 32.21
Secondary 35 6.96
Intermediate 55 10.93
Graduate 51 10.14
PG 2 0.40
Others 35 6.95

Total 503 100.0

Occupational profile of the head of the household is presentedTable 4.7
Occupations of project affected households are limited. Agriculture and allied activities
comprise about 72% of the total households surveyed. Wage labours are those who
Y2NXYIEfe ¢g2N)] 2y az2yvyS2yS StasSQa ftFyR | &
business) constitute only 2.2% of the households. Other occupations include service,
non-agriculture, etc. Overall the economy of the area is largely dependent on
agriculture and allied agricultural activities. They are low income activities. Cyclonic
storms and tidal surges devastate economy of the area from time to time. Lack of
industrial development, lack of good connectivity, shortage of power, yearly flooding of
the area has obstructed the diversification of local economy.
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Table 4.7- Occupational profile of Head of Household

Occupation Head of Household
No. %

Agriculture 342 68.0
Agricultural labour 8 1.6
Allied Agriculture (Fishing, and others) 10 2.0
Non Agriculture 46 9.1
Govt. Service 6 1.2
Private Service 15 3.0
Householdndustries 1 0.2
Trade and Business 11 2.2
Professional 1 0.2
Old aged 36 7.2
Others 27 54

Total 503 100.0

4.12 SCREENING OUTCOME
Environmental &social screening as per World Bank format has been done for each
proposed Embankment. The screening outcome has been summarized and presented in

Table 48.

Table48 Summary of Screening Outcome

Name of Salin{ SIA Abbreviated | Full RAR CRZ Clearang Environmental| Forest
Embankment Required| RAP reqired |required| required Clearance | Clearance

required required
Patua ¢ Garh Yes No Yes Yes No No
Harishpur
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5.1

5.2

CHAPTER-5
PUBLIC CONSULTATION

INTRODUCTION

Public consultations are an important medium where participants raise the various
issues that need attention in reference to any project that would most likely touch upon
their lives directly or indirectly, positively or negatively.

The aim of conductingoth formal and informal public consultations was to involve all
types of participants/stakeholders and consider their views related to the project and
take actions wherever possible during design stage. Concerns expressed by participants
during these cosultations meetings included compensation at prevailing market rate,
additional requirement of Sluice gates, required extension or diversion of proposed
saline embankment, requirement for approach road and cyclone shelter wherever
required and certain otheissues. Mitigation measures were also suggested by the
participants during these meetings. Concerns and mitigation measures suggested by
participants have been presented in a tabular form covering issues under each major
head. This has been shared witietdesign team so that the concerns expressed by the
people are integrated into the design wherever feasible within the technical and
financial limitations of the project. In this way loss of time and money both could be
saved and the project would truly eb people friendly. Minutes of the Public
Consultation of Patug Garh Harishpur Saline Embankment are as under.

First Public Consultation Meeting: Patu@arh HarishpurSaline Embankment

District :Jagatsinghpur
Block :  Erasama
Village : Garharishpur Sarbanto

Gram Panchayat : Garharishpur

Irrigation Division : Mahanadi South Division
Place . Jagannath Temple, Sarbanto
Date& Time : 25.01.2011; 11.00 AM

MINUTES OFIRSPUBLIC CONSULTATION MEETING

Followingpersons were present in the meeting:
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The gramsabha was held in the presence Mrs. Kalyani Bhatto (Naib Sarpanch),
Manorama Raut Ray (GRS), Sumati Guria (Secretary,T8HGrarini), Mr. N.C. Khatua
(Asstt Engineer, Orbital), CES officials and the vidager

Issues discussed during the Public Consultation Meeting (Gram Sabha Meeting) are as
under:

x Erasama is the most affected
block and experienced massiv
destruction and huge loss in 199
Super Cyclone. GaHarishpur is
very near to the Bay of Benga
Therefore saline embankment is
very much required to protect
their life and resources said by th¢
villagers present in the
gramsabha.

x Mr. N.C Khatua, Asstt. Engineer
Orbital informed the villager
about the length and structure of
the proposed embankent. He
also told them about 11 nos. o
sluice gates in between the tota
length.

x He also stated that there is 2 Kr
long forest land/stretch left due to
maintain the environment and
ecology of locality. But, the villagers anonymously said thatfthest stretch is the
most vulnerable gateway of any natural disaster like flood and cyclone. So there
must be a proposal not to leave this stretch to save life and property of local
peoples.

x  The villagers present in the meeting agreed with the proposka @and drainage
system.

x They also informed that there is a need of extension of proposed embankment from
Kalabedi to Ramtara, approximately at a distance of 4Km. They also mentioned that
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a river Bodhana is there causing flood and there are sand dunksvofieight, so
widening and strengthening of embankment is necessary upto Ramtara.

x Mr. S.K Behera stated R&R policy and compensation package to the Project Affected
People.

x The villagers present in the gramsabha anonymously said that if they will receive
proper compensation then negative impact on their se@oonomic conditions will
be less. They also confirmed that the environmental stability will not be hampered
due to the project.

5.3 MINUTES OBECONPUBLIC CONSULTATION MEETING

District : Jagatsinghpur
Block . Erasama

Village . Padmapur
Gram Panchayat : Padmapur/Goda

Irrigation Division : Mahanadi South Division
Place . Padmapur Gram Panchayat Office
Date& Time :01.03.2011; 11.00 AM

Following personws/ere present in the meeting:

Keshab Charan Patra (Sarpanch,Padmapur)
Damodar Behera (Sarpanch,Goda)

Gautam KumarParida(ExecutiveOfficer)
Shatrughan Behera (Ward Nd)

Jhareswar Sahoo(Ward N®)

Sukhoday Patra(Ward N2D)

Subhas Das(Ward Nb

SabitriMondal (Naib Sarpanch) (SH&aba Kendu Matha SHG)
Subhas Sahu(Junior Engineer,Panchayati Raj)
CES officials

Villagers

Dy D D D D D D

Issues discussed during the Public Consultation Meeting (Gram Sabha Meeting) are as
under:

Page 36 Environment & Ecology Department



l —

Project : National Cyclone Risk Mitigation Project
Document : 2009105/EC/EIAof Pautato Garhharishpurto Kalabedi Saline Embankment

x Erasama is the most affecte
block and experienced massive
destruction and huge loss i
1999 Super Cyclone. Padma p
and Goda are two Gra
Panchayats situated very near t
the Bay of Bengal. Therefor
saline embankment is very muc
required to protect their life and
resources said by the vidars
present in the gramsabha.

x Mr. Atanu Chatterjee from CES
informed the villagers about the
length and structure of the
proposed embankment. He also tol
them about 11 nos. of sluice gates
between 8 Km long embankment.

x The villagers present in the
gramsabha anonymously informe
that there is a need of extension @
proposed embankment from
Kalabedi to RamtargMuguria. Even
they said that it will be only beneficial for the people if the authority will plan to
construct the embankment from Kalabedi Ramtara (7 Km) in first phase. They
also said that this is the gateway of water intrusion during the period of flood and
cyclone and villagers of 25 Gram Panchayats will be affected through this gap. They
stated that mainly govt. land will be required fdhe proposed extension of
embankment.

x Mr. S.K Behera stated R&R policy and compensation package to the Project Affected
People.

x The villagers present in the gramsabha anonymously said that if they will receive
proper compensation then negative impaat their socie economic conditions will
be less. They also confirmed that the environmental stability will not be hampered
due to the project.
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x There is Redcross Committee, Baji Rao Memorial Club and SHGs interested in
involve themselves in plantation wika Mr. Atanu Chatterjee gave an advice of both
side tree plantation alongwith the embankment.

Copy of Gram Sabha resolution along with block and Panchayat notices is given in
Annex 5.1.
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CHAPTER-6
ANALYSIS OF ALTERNATIVES

The present developmerdactivities under NCRMP includeraising and strengthening of saline
embankment from Patua to Gahlarishpurto Kalabedi Keeping in view therealistic options of
RSOSt2LIYSyd Ftylrteara 2F FEUGSNYFGABSaKl @S
W2 AdK2dzi t N22SOUQ {OSYIFINA2ZAY GSNY 27F Lk
done considering 7 meter and 6 metbeight of the embankment. The details are given in

oS
Sy

Table¢ 6.1.

Table¢ 6.1 Analysis of Alternative

Sl. |Factors Impacts Without Project ImpactsWith Project
No. Positive Negative Positive Negative
1 |Protection of- 39villages of 3 Gram|This embankment wi-
Land, peopl Panchayats having gprotect 39 villages of
and property area of affected land|Gram Panchayats havi
resources 39104.46 Ha with  |an area of #ected lang
population of 40184 |39104.46 Ha  wit
and household of  |population of 40184 ang
7,458 numbers are |household o]
vulnerable form flooq7,458numbers forn|
and cyclone. flood and cyclone.
2 |Surface Ruoff/ Improperdrainage  |Drainage system will
drainage - systemcause floodin{improve. No flooding in
Accessibility water logging. localized areas due to |-
improved drainage by
renovation of old sluice
and construction of new
sluices.
3 |Improved - Present condition of |Vehicles movement shq-
communication the embankment is sbe possible afte
and village road poor and no road |construction 0
network network is there on |embankment. Bette
embankment for Communication can K
vehicular operation |established  especial
during flood situation.
4 |Change No change in |- - Change i
in Landuse landcuse landcuse
pattern pattern as no pattern.

Page 39

Environment & Ecology Department




Project

: National Cyclone Risk Mitigation Project

Document : 2009105/EC/EIAof Pautato Garhharishpurto Kalabedi Saline Embankment

Sl. |Factors Impacts Without Project ImpactsWith Project

No. Positive Negative Positive Negative
construction
works.

5 |Loss of No loss of - - Loss of
property property and Property ang
and livelihood |livelihood. livelihood.

6 |Change No adversq- - Short term
In Environmentalimpact on air| environment
Quiality during |water and al
construction noise, as ni degradation

construction due

involved. tovegetation
loss, dust
impactson
air, impacts
on water
quality.

7 |Loss of No loss - - Vegetative
vegetative coverofgreenery and loss and

biodiversity. greenery
due to
felling of
trees and
clearing of
bushes

8 |Employment - Living standard shallExpected Increase |-
generation remain unchanged. |Economic status due

increase in agricultur
No development no |production;After
changes in economigconstruction 0
status and living embankment unuse
standard of people. |land (salinity affected
can be reused fq
agriculture.
Sl Factors Impacts With Project (7m height) |Impacts WithProject (6m height)
No.

1 |Flood Protection |39villages of 3 Gram Panchayats |39 villages of 3 Gram Panchayat

having an area of affected land having an area of affected land
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Sl.
No.

Factors

Impacts With Project (7m height)

Impacts WithProject (6m height)

39104.46 Ha with population of
40184 and household of 7458
numbers will be saved if the serge
height is 7 meter or less

39104.46 Ha with population of
40184 and household of 7458
numbers will be saved if the serge
height is 6 meter or less

2 |Use of Natural
Resources (earth,
sand, stone)

Approximately 887600 Cum materig
will be used foconstruction

Approximately 684720 Cum will be
used, hence 202880 cum material
will be saved

vegetative cover

3 |Land resources Additional 2.536 Ha of land 2.536 Ha land can be saved due td
acquisition will be there for raising |reduction of embankment height by
the height of the embankment from|1m
6mto 7/m

4 |Trees and 56 trees are likely to be affected du¢42 trees are likely to be affected d

to the proposed construction

to the proposed constructior
Approximately 14 trees will be sav
subsequently lesser vegetatio
clearances.
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7.1

7.2

CHAPTER-7
ENVIRONMENTAL IMPACTS & MITIGATION MEASURES

INTRODUCTION

The proposed project will have no significant adverse impact on environment because
the project will not involve:

¢ Diversion of ecologically sensitive area like National park, Wild life sanctuary etc. or
any reserve or protected forest

¢ Destruction of ecologically sensitive areas/ecological resources

e Disturbance to aquatic fauna

e Significant change in land use pattern

e Significant change in topography and geology

However, there may be some short term impacts during construction period. Besides,
above mentioned impact on natural & biological environment, there will be socio
economic impacts due to disruptions on the sbcand economic interactions of
communities. Specific impacts on structures, PAPs, trees etc. will be confined within the
Corridor of Impacts (Col) of the saline embankment while general impacts will cover the
entire Project Influence Area (PIA). For irtigegtion/ survey purpose the study area has
been defined as under:

e Corridor of Impacts (Col) is proposed Right of Wagen
¢ Project Influence Area (PIA)380mon either side of the saline embankment

Identification of impacts is followed by recomm#ations of appropriate mitigation
measures. These impacts along with the preventive measures to be taken up during
construction stage are given in the following sections.

Topography & Geology

Impacts:

x  Disfiguration of topography due tadiscriminate digging of borrow pits

x Uncontrolled digging of borrow pits resulting soil erosion; water accumulation in

abandoned pits & breeding of vector disease
x Disturbance on geological setting due to quarrying
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7.2.1

Mitigation Measures:

x Uncontrolleddigging of borrow pits will be avoided to prevent soil erosion ; water
accumulation in abandoned pits which acts as breeding ground of disease vectors
(mosquitoes)

x Construction materials will be procured from existing approved and licensed
guarries only whkre crusher is already operating. Therefore, mitigation measures
for the environmental impacts due to quarrying and rehabilitation plan of the
guarries is the responsibility and scope of the licence holder of the quarry.

x Suitable seismic design of the emmkmnent will be adopted to mitigate the
earthquake impacts in future

x Guidelines for rehabilitation of Borrow and Quarry Areas are provided at the end of
this chapter.

Borrow Area

The impacts on existing topographical setting originate primarilynfropening up
borrow pits to fulfill the huge requirement of earth material. Since ab®m3500 cum

of borrow materials will be required for the saline embankment, which has to be
obtained from approved borrow areas located near by the saline embankment o
borrow area to be constructed in the nearby villagBsrrow areas for the project will

be selected by the Contractor. Foropening and use of borrow material for the
embankment,contractor have to follow Borrow Area Management Plan prepared for
the project However, some of the important provisions are presented below:

x Excavation and restoration of the borrow areas and their surroundings must be
conducted in an environmentally sound manner to the satisfaction of the
Supervision Engineer before final actae and payment under the terms of the
contract.

x Areas will be graded to ensure drainage and visual uniformity, or to create
permanent tanks/pond as required by land owner.

x  Topsoil from the opening of borrow pits should be saved and reused in restbeng t
pits to the satisfaction of the Engineer.

x  Additional borrow pits should not be opened without the restoration of those areas
no longer in use.

x No borrow pits will be allowed in the forest/ private forest areas.

x As a good practice trucks carrying the igas construction materials should be
covered with tarpaulin sheets.

x Guidelines for selection and rehabilitation of Borrow Areas are provid&hapter
8 Environmental Management Plan.
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7.2.2 QuarryArea

During raising & strengthening of embankmeobnstruction material mainly sand
(17,279 cum), stone 53,660 cum)&aggregates 12,000 cum) will be required. Stone
aggregates and sand will be brought from the-tentified quarry areas.

Mitigation Measures:

x Quarrysites will be identified by the Conttar

x Buildingmaterials will be procured from existing approved and licensed quarries
only where crusher is already operating. Therefore, mitigation measures for the
environmental impacts due to quarrying and rehabilitation plan of the quarries is
the respmsibility and scope of the licence holder of the quarry

x Suitable seismic design of the CD structures will be adopted to mitigate the
earthquake impacts in future

x General guidelines for selection, operation and rehabilitation of Quarry Areas are
provided inChapter8 Environmental Management Plan

7.3 SOIL

Impacts:
Placing of loose soil for embankment widening would cause significant soil erosion in

case appropate compaction & stabilization measures are not adopted promptly. The
erosion at construction stretches will result in increased sediment load in recipient
streams. Loss of productive soil may result from uncontrolled opening up of borrow
pits. Any leakag of lubricants in equipment yard will cause soil contamination.

Mitigation Measures:
Soil erosion at construction stretches can be prevented & controlled by following
methods:

x Grassing of Slopedzor this purpose it is best to use locally growing geasand
bushes, as these are best adapted to the local soil, temperature and rainfall
conditions. The plantation is best done just after the first-ptensoon showers,
which gives a time of-3 weeks for the grass to take root before the onset of
monsoon. Normally no watering of the grassed slopes is done following the
planting. However, watering of the slope may be provided if the planting is done in
the nonmonsoon season or to respond to dry condition following planting. The
above methods of providing getation cover on embankment slope follow
provisions in IRC5@ Tt n awSO2YYSYRSR t NI OGAOS F2NJ
{f21LJ5a FT2NJ ONRaA2Y [/ 2YUNRT £
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7.4

x Use of pitching to control Erosiorstones are hand laid on the surface and lightly
tamped. The interstices between the stones are filled up with soil. Grasses may be
dibbled into the soil filled spaces. As the grass grows it develops a good binding
effect on the pitching.

x General guidelia on Soil Erosion & Sediment Control is providedChapter8
Environmental Management Plan

LAND USE

Widening of existing embankment will lead to change in land use pattern of areas
adjacent to the embankment that comes under the proposed ROW.ekisting land
adjacent to the embankment at present is predominantly agricultural & barren with
some residential & commercial plots at certain discrete stretches which will need to be
acquired for widening of the embankment.

For widening of the embankmégnadditional land requirement is abouf7.15 ha out of
which5.03 ha (30%) is private land and remainiig.88 ha (70%) is government land.

Preparatory activities like clearing of ROW, construction of temporary construction
camps and storage afonstruction materials etc. will be confined within the camp &
ROW. This will not hamper the land use aspects outside ROW. However, indirectly there
may be some change in the land use pattern of the proximate area due to influx of
construction workforce and supplier who are likely to construct temporary tents in the
vicinity. The orsite land use will more or less have a temporary impact in terms of
fugitive emission from handling of construction material.

Impacts:
x Loss of agricultural land resources dodand acquisition for the embankment

x Generation of solid waste in the form of construction spoils from construction sites
x Changes in existing land use pattern of the ROW for widening of the embankment

Mitigation Measures:

x Earth material generated froraxcavation will be reused to the maximum possible
extent as filling material during site development.

x The small amount of construction debris and surplus excavated material will be
disposed of by mechanical transport in suitable -mtentified (jointly byproject
proponent & local administration) dumping areas in tune with the local condition to
avoid land degradation & water logging due to indiscriminate dumping.
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7.5

7.6

7.7

Dumping areas will be biologically reclaimed through top soil cover & plantation.
x Construction camp will be provided for construction personnel to avoid
indiscriminate settlement of construction workers & labourers.
x Construction activities will be kept confined to ROW only.

DRAINAGE

Raising & strengthening of saline embankment will not attex existing drainage
system of the area. Care has been taken in such a manner that it does not affect the
natural flow of water or the drainage pattern of the area. Exsting embankments as

well as Cross Drainage Structures are in poor condition amchpable to protect the
coastal habitationfrom the wrath and furry of the devastating agencies, especially
cyclonic storm and tidal surges.

Mitigation Measures:

x Adequate cross drainage (CD) structures (sluices) will be provided for smooth
passage of ruoif to avoid flooding & formation of water pool

x 9 numbers of sluice gates have been considered in the project in addition to the
raising and strengthening of the saline embankment.

x  Filling of existing drainage courses will be strictly avoided

x Suitable dainage at construction site & camp will be provided to eliminate the
chances of formation of stagnant water pools that leads to soil erosion & breeding
of mosquitoes

WATER USE

Impacts:
x Short term Impact on the local water sources due to useonistruction water.

Mitigation Measures:

x  Minimum use of water from existing sources for construction purpose will be
ensured to minimize likely impacts on other users.

x All the projects will be taken up in the coastal districts where water is available in
abundance; water will not be over utilized during the process of construction.

x Prior permission should be taken from local statutory agency if large scale
extraction ofground water is involved with the proposed construction.

WATER QUALITY
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