ARIASISEEISINE

ASSAYACRIBUSINESS A\ D) FURAL TRANSFORVATICN RROYECT (ARAR]
bs

: o lm
6 CIINGE =24 = A A <f A AQCEQCN/E T EERE I A RARTH] BDRERARATI INNACENE] BIFANIC
CONBUCTINGENVIRENVENIAEANDSEEIAEASSESSVIENN | et [{c: FRCUECTAFART AND FREFARATICN CR Y ANACEN SN REARS
ANP/CR ERANEWNCRK: ECR MANACING ARVERS SONNENTAINL 2 lcicl PDACTS RISKS A DENEEITS
AN/ CRIERAVENGRREERIANAGINGABYERSEENVIRCNVENTARANDSCEIARIVEAGCT SIRISKSANDBENERTSE
- 4 » 3 ; - o '
Y (,“!
44 ide, : . - .. 111 "‘ "
T ES
s A
¥
o~ 7.3
L= . 4 \
v w R i
i / s
«
=
/.' =
% i -~ -4
4 V4 - ,,,"v";o e
. / =

=0 A BYANSSI=SSIVIENTFAND
L ENVITROINMIENIAIL IMANACEMIENTT
% [HRAMENMOIR

AR 2007
&
VAT
.



TABLE OF CONTENTS

ABBREVIATIONS ..o e e oo mmmren e e e e e e e s mmmm e s 1o e s 1 e e mmmmnn e e e e e e e e e e e e e eeeens V..
1. INTRODUGCTIQN ...t cemree et s e e mmmmmn e e et e e et e e e e e e e e e e s mmmmmm s nnnnnnrrnes 1.
1.1 PROJECBACKGROUND 1
1.2 PROJECT OBJECTIVES 1
1.3 PROJECT INTERVENHON 1
131 Project Area 1
132 Project Components 2
1.4 ENVIRONMENTAL MANMEET FRAMEWORK (EMF) 4
1.4.1 Purpose and Objectives of the EMF 4
1.1.1  Organisation of the EMF Report 5
2. LEGAL ANBEGULATORY FRAMEWORK .......ooiiiiiii it e e e e e e mmenennnnnes 7
21 APPLICABLE RULE AHGULATIONS OF GRDASOA 7
2.2 APPLICABLE WORLD BSKNFEGUARD POLICIES 10
2.3 NEGATIVE LIST OF ACIES 11
24 SUBPROJECT CLEARAREQUIREMENT 11
3. ENVIRONMENTAL PREBFIE THE PROJECTIRECTS.......cco i emmmme et mmmmmm e 14
3.1 ENVIRONMENTAL CHARATGSTICS OF PROJBEREA UNDER APART 14
3.1.1  Topography 14
3.1.2  Geology and Soll 15
3.13 Climate and Rainfall 16
3.1.4  Agro climatic feature 16
3.1.5  Biodiversity and Forest 17
3.1.6 Biodiversity 18
3.1.7 Land use pattern 20
3.18 Natural Calamities 21
3.19 Water Resource 21
3.1.10 Wetlands 23
4. APPLICATION OF ENMNRIENTAL MANAGEMBEYRRMEWORK ......coiiiiie et 24.
4.1 INTRODUCTION 24
4.2 STEP 1: SCREENING 24
4.3 STEP 2: ENVIRONMENAASESSMENT (EA) 25
4.3.1  Scoping 26
4.3.2 Environmental Impact Assessment 27
4.3.3 Existing Environmental Conditions 27
4.3.4  Assessment of Policy and Regulations 27
4.3.5 Impact Prediction 28
4.3.6  Analysis of Alternatives 28
4.3.7 Stakeholder Consultation 28
4.3.8 Environmental Impacts Identification 28
439 Determining Degree of Impact 29
4.3.10 Mitigation and Monitoring Plan 29

Assam Agribusiness and Rural Transformation Project (APART)

Conducting Environmental and Social Assessment of the Project APART and Preparation of Management Plans
and/or Framework for Managing Adverse Environmental and Social Impacts, Risks and Benefits



ARIAS Society Environmental Assessment a
Environmental Management Framewc

4.3.11 Environmental Guideline for Individual Sectors 30

5. STAKEHOLDERS CONSAIIDNS . .....cuiiiiiieieieeietteeeeeneis s s e e e e e e e eetvbsemnnn s s e e eassaeeess s mmnnnnsnneeeeeees 31
51 SECTOR WISE CONSUILOAN 31

6. ANALYSIS OF POTENTEANVIRONMENTAL I@PAND MITIGATIONANGERE..........ccooovieiia 34
6.1 COMPONENTA: ENABLING AGRI ERPRISE DEVELOPMENT 34

6.2 COMPONENTB: FACILITATING AGRQSTER DEVELOPMENT 34

6.3 COMPONENTC: PRODUCTION CLUSSE 35

6.4 COMPONENTD: PROJECT MANAGEWVIBMONITORING ARBRNING 35

7. PEST MANAGEMENT PLRIP)......ccooiiiiiiii s eeeeee e s e e s mmnnnn e e e e e e e e e eaeeas 36
7.1 PRINCIPLES OF THEPMANAGEMENT PLAN 36

7.2 AGRO PESTS AND DISEMN ASSAM 37

7.3 ALTERNATIVES TO PESIE APRCATION 37

7.4 PEST MANAGEMENT PLAN 38

7.5 PESTICIDE APPLICATIO 38

7.6 PESTICIDE HANDLIN®DASTORAGE 39

8. SUPERVISION AND MMNRING......cuuuiiiiiieiiiii it cereee ittt e e s e eebbbn s s e e e e e e e e e mmnnnesebaaaneeeeeas 40
8.1 SUPERVISION AND M@RING 40

8.2 ENVIRONMENTAL AUDIT 42

8.3 ENVIRONMENTAL BUDGET 42

8.4 CAPACITY BUILDINKHINE 45

9. INSTITUTIONAL ARRAIMENT AND CAPACITHLBING........coiiiieeiiiiiivceeeeeviiiininee e meeeeneenn . A0
9.1 CAPACITY BUILDING 49

LIST OF TBLES

Table 1: Applicability Of EMF N APART ...oooiiiiiiiee ettt e e e s st e e e e e e s s b e e e e e e s s nabb e e e e e aeeesansbaneeeaeenas 2
Table 2: Relevant Rule and Regulation under GOl and GOA...........uiiiiiiiiiiiiiee e 7
Table 3: Safeguard Policies Of WOrIA BanK...........couiiiiiiiiiiii ettt e s e e e e e s s nnnbraeeeaeeeas 10
Table 4: List of applicable Rules and ReQUIALIONS .............uiiiiiiii e 11
Table 5: Subproject Activities and Required ClEAraNCe.............c.eviiiiiie i 12
Table 6: Forest types and Dominant Species Of ProjJECT Ar€a. ........cueiiiiiiiiiiiiiee et 17
Table 7: Landuse Pattern oOf ProjeCt DISTICT.........uuiiiiiiiiiiiiie ettt e e e e e e e e e e e e e e s s ssnbraeeaaeeeas 20
Table 8: Wetlands under €ach ProjeCt AISTCES ......c..ouuiiiiriiiiie e e s eee e e e 23
Table 9: Potential negative impacts generated by sectorial and construction activities............ccccvveeveeiiiiciiiieeneeenn, 28
Table 10: Consequence categorieS and FANKINGS ... ....coouiiiiiiiiiie ittt e sb e e s b e e e s aabeeeeaaes 29
Table 11: Likelihood categorieS and ranKiNgS.........cocueiiiiiiieiiiiee ittt e e ne 29
Table 12: Stakeholder Consultations at SAMPIE PrOJECE Ar aAS. ........cvvieirriiieriiiee et 31
Table 13: Agro Pest and DiSEASES iN ASSAIM........cuiieiiiiiiiiiieeeeeeiiiiieeee e e e s s st eeeeeessssbbaeeeeeeesssssbraeeeeeesssasssrraeeeaaess 37
Table 14: Environmental Monitoring INQICALONS ...........vuieiiiiiieiiee ettt e e e nes 40
Table 15: Environmental Performance INAICALOIS ............uuviiiiiiiiiiiiiiee et e e e 41
Table 16: Environmental Safeguard BUAGEL .........coooiiiiiiiiiieiiiee ettt et e s e e s sareeeeaaes 43
Table 17: Environmental Management Budget (Construction Phase) .........cccoceviiiiiiiiiiiiiiii e 44
Table 18: Implementation Arrangement i Roles and Responsibilities..............eeiiii e, 47
Table 19: Training Plan and Target GrOUP.........uuuuiieeeiiiiiiiiieee e e e siiiieee e e e e s s srtreeeeeeessssbbreeeeaeesssssbbaeeeeeesssasssrreeeeaesss 50

Assam Agribusiness and Rural Transformation Project (APART)
Conducting Environmental and Social Assessment of the Project APART and Preparation of Management Plans i
and/or Framework for Managing Adverse Environmental and Social Impacts, Risks and Benefits



ARIAS Society Environmental Assessment a
Environmental Management Framewc

LIST OF FIGURES

[ (o [N N o AN o B o (0] =T LY (= SR 2

Figure 2: Environmental Management Framework fOr APART .......ooiiiiiiiiii e 4

FIgure 3: Relief Map Of ASSAIM ...ttt ettt e et e e e ettt e e e st e e e s eeee e e ambeeeesanbeeeeaanbeeeeenneeeesanneas 14

Figure 4: Type Of SOIl iN PrOJECE ATB@ ... ..eii ettt ettt et e ettt e e ettt e e e e bt e e e anbeeeeeanbeeeeaanbeeeeanseeeeeannes 15

FIQUIE 5: AQrO-ClIMALIC ZONE ... ..iuiiiiiiieeiiiiitiiie et e ettt e e e e s st e e e e e e s s s bbb e et e e e e e s abb b b e eeeee e e s s sbbbaeeeeeeessnnbbbaeeeeeeesannnne 16

Figure 6: Agro climatic Zone wise RaINfall FECOMM ............eiiiiiiiiiie e e e e e 17

Figure 7: Forest Cover to total geographiCal Area.............ooo i e 18

Figure 8: Protected area and FOrest Of PrOJECT ATBA .....ccicoiiiiiiiiiiiii ittt a e e s nanes 19

(o U= Y= TS o o[l o 1= SRR 21

(o U= O (oo o Iz o] g S 1 - o SRR 22

Figure 11: RIVEr Map Of PrOJECE AT ......cuuuiiiiiieiiiiiiiiiiee e e e sttt e e e e s sttt e e e e s s s bbbt e e e e e e s s b bbb e e e eeessssabbeeeeeeeesnannes 22

Figure 12: Environmental Assessment Process - FIOW Chart ... 26

Figure 13: Organization Chart Of ARIAS ... e e e e e e s s bbb e e e e e e s s bbb e e e e e e e s aannes 46

Figure 14: Implementation Arrangement for EMF IMplementation .............ceiiiiiiiiiiiiiieie e 47
LIST OF ANNEXURES

Annexure 1 . Project Component

Annexure 2 . Environmental Rules and Regulations (Govt. of Assam and Govt. of India)

Annexure 3 . Fact Sheet - Environment Base Line Report

Annexure 4 . Biodiversity Hotspots

Annexure 5 :Aquatic Management Plan

Annexure 6 : Environmental Survey Checklist

Annexure 7 : Anticipated Environmental Impacts and Mitigation Measures (Project Sectors)

Annexure 8 : Environmental Clauses for Bid Document

Annexure 9 . Environmental Guidelines

Annexure 10 . Stakeholder Consultation

Annexure 1la Component i A Environmental Guideline

Annexure 11b-1 : EMP for Roads

Annexure 11b -2 © EMP for Warehouse

Annexure 11b -3 : EMP for Market Infrastructure

Annexure 11c-1 : EMP f or Common Service Centres (CSCobs)

Annexure 11c -2 : Environmental Mitigation Measures for Agro commodities

Annexure 12 :  Pest Mnagement Plan (PMP)

Annexure 12a . List of Class Il Pesticides

Annexure 12b . List of Permissible Pesticides

Annexure 12¢ . Pesticide Containers Disposal and Safety Measures
Annexure 13 : Environmental Monitoring Checklist

Annexure 14 :  Climate Resilience Crops of Assam

Annexure 15 :  Food Safety Standards

Assam Agribusiness and Rural Transformation Project (APART)
Conducting Environmental and Social Assessment of the Project APART and Preparation of Management Plans iii
and/or Framework for Managing Adverse Environmental and Social Impacts, Risks and Benefits



ABBREVIATIONS

AGDP : Agricultural Gross Domestic Product

APART : Assam Project on Agribusiness and Rural Transformation
Al : Artificial Insemination

AACP : Assam Agricultural Competitiveness Project

ARIAS : Assam Rural infrastructure and Agricultural Services
CGwWB : Central Ground Water Board

DICC : District Industries and Commerce Centres

DPIU : District Project Implementation Unit

EA : Environmental Assessment (EA)

EC : Environmental Clearances

EMF : Environmental Management Framework

EMP : Environmental Management Plan

EMU : Environmental Management Unit

FIG : Farmers Interest Group

FSSAI : Food Safety and Standards Authority of India

FPO : Fruit Products Order

Gol : Government of India

GoA : Government of Assam

ICT : Information Communication Technologies

IPM : Integrated Pest Management

MoEF& CC Ministry of Environment, Forest and Climate Change
NGO : Non-Governmental Organisation

PDO : Project Development Objective

PCU : Project Coordination Unit

PIU : Project Implementing Unit

PWRD : Public Works Roads Department

QEMR : Quarterly Environmental Monitoring Report

ST : Schedule Tribes

SPIU : State Project Implementation Unit

WB : World Bank

Assam Agribusiness and Rural Transformation Project (APART)
Conducting Environmental and Social Assessment of the Project APART and Preparation of Management Plans iv
and/or Framework for Managing Adverse Environmental and Social Impacts, Risks and Benefits



1. INTRODUCTION

1.1 PROJECT BACKGROUND

In the State of Assam, agriculture and related sectors are the principal occupation of the vast majority
of rural population in terms of employment and livelihood. Agriculture and the allied sectors, either
directly or indirectly support more than 75% of the population, thus providing employment to about 50%
of the total workforce. The recently concluded Assam Agricultural Competitiveness Project (AACP) was
instrumental in increasing the cropping intensity, on-farm productivity and diversification of agriculture
in the state. In view of this, the Government of Assam (GoA) through Government of India (Gol) has

applied for a credit of US$200 million fromt he Wor |l d Bank group f Agsam mpl ¢

Project on Agribusiness and Rural Transformation (APART)a

1.2 PROJECT OBJECTIVES
The objective® of the APART is:

1 To "increase value-added and improve resilience in the production and processing of selected agriculture
commodities, focusing on small farmers and agro-entrepreneurs in targeted districts".

Project beneficiaries will include farmers and entrepreneurs especially in the MSME segment.

1 Others would include farmer producer organizations, sector management companies, and other value chain
participants.

1 During preparation, specific attention would be given to gender inclusion in project design and implementation
arrangements.

The proposed APART would support value addition in the production and post-harvest segments of
selected agriculture value-chains; facilitate agribusiness investments through inclusive business
models that provide opportunities to small farmers as well as stimulate the establishment of new small
and medium agribusiness enterprises; and support resilience of agriculture production systems in order
to manage increase in production and commercial risks associated with climate change, in the targeted
districts. The project would adopt a cluster strategy within the targeted districts, by adopting a cluster
approach; the project would enable all the value chain participants to develop competitive and
innovative products that meet market demands rapidly and successfully.

The project would achieve?® the Project Development Objective (PDO) by:

1 Promoting investments in agri-enterprises, reducing the business and transaction costs, facilitating access to
finance for agribusiness entrepreneurs, and, where appropriate, push for process, regulatory and/or policy change;

1  Supporting the development of a modem supply chain; improved information communication technologies (ICT)
based farm information and intelligence services, and alternative marketing channels; and

1 Improving producer's access to knowledge, technologies and infrastructure so that they are able to respond to
market opportunities and climate variability

1.3 PROJECT INTERVENTIONS

1.3.1 Project Area

Based on Agricultural Gross Domestic Product (AGDP) and MSME land scape of the state, 16 districts
have been chosen under APART. The districts are further divided into the following categories.

!Section Il A page no 8, Project Concept Note-P155617
paragraph no 19, Project Concept Note-P155617

Assam Agribusiness and Rural Transformation Project (APART)
Conducting Environmental and Social Assessment of the Project APART and Preparation of Management Plans 1
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1 Districts with both agricultural production as well as industrial base
1 Districts with Industrial base (not having primary agriculture production)
1 Districts with agriculture production (not having substantial industrial presence)

Agricultural production and
industrial base

Agriculture Production

Industrial Base

Figure 1: APART Project Area

1.3.2 Project Components
The APART project has four key components
(i) Component A: Support to Agriculture Enterprise Development;
(i) Component B: Farm-Market Infrastructure Development;
(i) Component C: Market Led Production and Resilience Enhancement; and
(iv) Component D: Project Management, Monitoring and Learning

Out of the four component s, with an exemption to fcompone
devel opment) all ot hnedr Cfi) coo nsphoanlelnthsa v(eA,siByna fi cant
to climate resilient production, infrastructure development and operation in the project clusters. Hence,

the World Bank safeguard policies and other Government of India safeguard legislations are
applicable. Though t he fEnvwonmentaleand Sockldp impacts are relatively low, the
activities deals with the agriculture enterprise development which shall have minor localised impacts

and hence it would require suitable mitigation measures (refer Annexure 1 for detailed Project
Components and Activities).

Table 1: Applicability of EMF in APART

Sl. No Co?rzgjgr(l:;nt Project Subcomponent EMF Applicability
1. Component A: Sub-Component Al: Enhancing State The overview of the proposed project
Enabling Agri Capacity to Attract Private Investments- | subcomponents presents as if there no
Enterprise Assam Bureau of Investment Promotion | environmental impacts. However,
Development Sub-Component A2: Setting up unknowingly there are possibilities that the
Enterprise Development and Promotion | fund shall be invested in projects having
significant environmental impacts. Hence in

Assam Agribusiness and Rural Transformation Project (APART)
Conducting Environmental and Social Assessment of the Project APART and Preparation of Management Plans 2
and/or Framework for Managing Adverse Environmental and Social Impacts, Risks and Benefits



ARIAS Society

Environmental Assessment a
EnvironmentaManagement Framewor

Project . . -
Sl. No Component Project Subcomponent EMF Applicability
Facility (EDPF) order to avoid that, a note/ guideline have
Sub-Component A.3: Setting up of been prepared for reference to screen the
Investment Fund projects in the initial stage itself. Please
Sub-Component A.4: Establishing refer Chapter 6
stewardship councils
2. Component B: Sub-Component B.1: Support For Implementing the project subcomponent
Facilitate Agro establishment of cluster level Industry the key infrastructure requirements are
Cluster Associations 1. Construction/ upgradation of Roads
Development Sub-Component B.2: Supply chain 2. Construction /  upgradation  of
support Warehouse
" Sub-Component B.2.1: | 3. Construction/ Upgradation of the
Rehabilitation of access road Markets
1 Sub-Component:B.2.2: Warehouse | 4. Community Service (
and warehouse Teceipts | The proposed project interventions are likely
development to have significant environmental impacts
1  Sub-Component: B.2.3: Up- during the construction and operation stages
gradation & modernization of and  accordingly  suitable  mitigation
agricultural wholesale markets measures for the anticipated impacts have
been prepared. Please refer Chapter 6
3. Component C: Sub-Component C1: Development of As indicated in the project subcomponents,
Fostering Market- climate resilient production clusters the proposed production clusters
led Productionand | ¢ syb-Component C1.1: Horticulture, | (Agriculture,  Piggery, —Dairy, ~ Fisheries,
Resilience crop, spices and condiments value Sericulture and Handloom) are likely to have
Enhancement chains environmental impacts at various stages
) and hence, to mitigate the anticipated
T ?:lrjleComponent C1.2: Pork Value impacts suitable mitigation measures have
ain been prepared. Please refer Chapter 6
1  Sub-Component C1.3.1: Milk Value
Chain: Formal sector
1  Sub-Component C1.3.2: Milk Value
Chain: Informal sector
1  Sub-Component C1.4: Fisheries
Value Chain
1  Sub-Component C1.5: Sericulture
and Handloom Value Chain
1 Sub-Component C.1.6: Cross
cutting areas of Milk and sector
animal health services
Sub-Component C.2: Product
Aggregation and Sale through Producer
Associations and setting up market
intelligence
1 Sub-Component C.2.1: Product
Aggregation and Sale through
Producer Associations
1 Sub-Component C2.2: Setting up
market intelligence Cell
Sub-Component C3: Facilitating access
to and responsible use of financial
services
4, Component D: Sub-Component D1: Project Environmental Impacts are not anticipated
Project Coordination and Implementation under this subcomponent during
Management, Sub-Component D2: Monitoring and implementation. However as part of the
Monitoring and Evaluation capacity building (environmental monitoring,
Learning Sub-Component D3: Environment HR, budget allocation etc), safeguard
Management ' training has been proposed at various levels
g o (PMU/ OPIU / DLCC i
Sub-Component D4: Social successful implementation of the EMF.
Management
Assam Agribusiness and Rural Transformation Project (APART)
Conducting Environmental and Social Assessment of the Project APART and Preparation of Management Plans 3
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Project . . -
Sl. No Component Project Subcomponent EMF Applicability
Sub-Component D5: Procurement Please refer Chapter 9
Management
Sub-Component D6: Financial
Management

14 ENVIRONMENTAL MANAGE MENT FRAMEWORK (EMF)

APART ranges from small to large scale infrastructure projects. Development of these projects as per
the envisaged objectives would have potential for negative environmental impacts. As an
environmentally aware and socially responsible corporation, Assam Rural infrastructure and
Agricultural Services (ARIAS) Society is cognizant to the need to mitigate the negative environmental
impacts of projects in its portfolio and has developed systems to safeguard the environmental concerns
through the preparation of an Environmental Management Framework.

1.4.1 Purpose and Objectives of the E MF

This Environmental Management Framework has been prepared to guide the Respective Line
Departments under the project, in (i) subproject selection, (ii) screening and categorization, (iii)
environmental assessment, (iv) preparation of environmental management plans, (v) preparation of
Implementation and monitoring plan for the subprojects to facilitate compliance with the requirements
specified in the World Bank Operational Policies and government rules and laws. This framework shall
be applicable to all project components that are proposed to be taken up under APART.

Environmental Management
Framework (EMF)

- ~\

Y EA required

Project / Proposal /
Subproject
Interventions

Environmental
Screening 4

Scoping
Env. Rules and
Regulations

Impact Assessment

Baseline
Environmental
Profile

Public Consultations

Mitigation and
Management Plan

JUDWISSISSY |ejuawuolinul

Monitoring Plan

Supervision and

\ Monitoring

Figure 2: Environmental Management Framework for APART

The proposed development objective of APART is to increase value added and improve resilience in
the production and processing of selected agricultural commodities and to support agriculture and

Assam Agribusiness and Rural Transformation Project (APART)
Conducting Environmental and Social Assessment of the Project APART and Preparation of Management Plans 4
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livestock productivity (including value and incomes) through essential technology transfer in production
and improved post-harvest and market operations, and also explore and pilot possible financing
modalities to support entrepreneurship and agri-business. Some of the projects activities will be carried
out in environmentally sensitive areas and is most likely to disturb the existing condition. The
frameworks assist ARIAS Society, in identification, assessment and management of environmental
concerns at all stages of the project. The EMF outlines the policies, assessments and procedures that
will enable ARIASS to ensure that the project is developed in accordance with EMF and is adequately
protected from associated risks.

1.1.1 Organisation of the EMF Report

The Environmental Management Framework (EMF) Report comprises of nine chapters. A brief
description of the chapters is presented below.

Chapteri 1 Introduction

This chapter provides project background, brief description and objectives of the
project, proposed subproject interventions and purpose of the EMF document

Chapteri 2 Legal and Regulatory Frameworks

This chapter details the relevant environmental rules and regulations that are applicable for this
subproject, which are adopted by the Government of India (Gol) and Government of Assam
(GoA). It also highlights the applicable World Bank safeguard policies which have to be adopted
during the subproject preparation and implementation.

Chapteri 3 Environmental Profile of the Project Districts

This chapter presents the environmental profile of the project districts. This chapter has been
formulated based on the primary and secondary information collected for the project districts.
The environmental profile includes Topography, Geology and Soil, Climate and Rainfall, Agro
climatic feature, Biodiversity and Forest, Biodiversity, Land use pattern, Natural Calamity,
Water Resource and Wetlands.

Chapteri 4 Environmental Management Framework

This chapter details the procedures that are to be adopted during the environmental
assessment. It details the screening, scoping, environmental assessment, environmental
management plan, institutional arrangement, supervision and monitoring etc.

Chapteri 5 Stakeholders Consultations

This chapter highlights the outcome of the stakeholders consultation conducted in the project
districts. The consultation outcome acts as an source of information for effecting project
designing, impact identification and preparation of suitable mitigation/ management measures.

Chapteri 6 Analysis of Potential Environmental Impact and Mitigation Measure

This chapter details the inferences drawn from the environmental assessment of the proposed
subprojects during construction and operation phase. It describes the overall impacts of the
proposed subprojects and underscores the areas of concern, which need mitigation measures.
This chapter also provides recommendations in the Environmental Management Plan (EMP) for
minimising the negative environmental impacts of the subprojects and effective implementation
of mitigation measures during construction as well as operation of the subcomponents.

Chapteri 7 Pest Management Plan (PMP)

Assam Agribusiness and Rural Transformation Project (APART)
Conducting Environmental and Social Assessment of the Project APART and Preparation of Management Plans 5
and/or Framework for Managing Adverse Environmental and Social Impacts, Risks and Benefits
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This chapter details the requirement of the World Bank OP 4.09 (Pest Management) in the
subproject interventions. It also specifies the use of WHO approved pesticides, its applications
and safety measures to be adopted.

Chapteri 8 Supervision and Monitoring

This chapter specifies the supervision and monitoring measures that are to be adopted for the
proposed mitigation/ management measures during the subproject implementation. This
chapter also includes the monitoring indicators for regular and annual monitoring.

Chapteri 9 Institutional Arrangement and Capacity Building

This chapter presents the roles and responsibilities of the safeguard staffs at various
institutional/ organisation levels (PMU, OPIU and DLCC) involved in implementing the
safeguard requirements as proposed in the Environmental Management Plan. The roles and
responsibilities include preparation of Environmental Assessment for the proposed subproject
interventions, preparing EMP&ds, supervision an:t

Assam Agribusiness and Rural Transformation Project (APART)
Conducting Environmental and Social Assessment of the Project APART and Preparation of Management Plans 6
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2. LEGAL AND REGULATORY FRAMEWORK

Compliance of the project with the relevant legislations of Gol (MoEF&CC), State level and local level
and policies of World Bank have been ascertained. Applicable legislations during implementation of the
project and necessary provisions for compliance have been examined and presented in the following
sections of this chapter.

2.1

APPLICABLE RULE AND REGULATIONS OF GOl AND G OA

A review of the legislations of Government of India (Gol) and Government of Assam pertaining to
environmental management in consideration with project interventions under APART has been carried
out. The applicability of national and state level legislations to the project is presented in Table 2.The
description of the rules and regulations that is applicable for implementation of the APART is given in

the Annexure 2.

Table 2: Relevant Rule and Regulation under GOl and GOA

Name of relevant
Act/Policies/Rules

Objective

Relevance to Subproject
Interventions

Environment
(Protection) Act 1986

EPA (1986) is an umbrella Act that provides for
introduction of various regulations aimed at
environmental conservation and protection

Water (Prevention and
Control of Pollution) Act
1974, amendments

This Act is applicable for maintaining or restoring
wholesomeness of water. Central Board and state
board are empowered to enforce them

Air (Prevention and
Control of Pollution) Act
1981

Similar to Water Act, the Air Act vests regulatory
authority on the State Pollution Control Boards and
empowers them to enforce air quality standards to
prevent air pollution in the country

Applicable to this project because
investment is likely to happen in
bringing up food processing unit,
Chilling plant for dairy and fishery,
slaughter house , upgradation of
approach roads, which would require
Consent to Establish (CTE) from the
Pollution Control Board

The National Green
Tribunal Act, 2010

An act established for effective and expeditious
disposal of cases relating to environmental
protection and conservation of forests and other
natural resources including enforcement of any
legal right relating to environment and giving relief
and compensation for damages to persons and
property and for matters connected therewith or
incidental thereto

Applicable

Respected to area where development
activities may cause any damage to
environment and property

Disaster Management
Act, 2005

The purpose is to have an effective management of
disasters and for matters connected therewith or
incidental thereto

Applicable

The subproject areas falls under the
seismic zone V and hence any
construction activities/ interventions
will be under purview of this act

Energy Conservation
Act, 2001

the objective is for efficient use of energy and its
conservation and for matters connected therewith or
incidental thereto

Applicable

Project intervention involves
investment in energy efficient
equipment, energy  conservation
building etc.,

Forest (Conservation)
Act, 1980

Permits judicious and regulated use of forest land
for non-forestry purposes.

Applicable though this project does
not involve any acquisition or diversion
in forest but development of common
facilities, storage house will be under
purview of this act.

Biological Diversity Act
2002,

Applicable for conservation of biological diversity,
sustainable use of its components and fair and
equitable sharing of the benefits arising out of the
use of biological resources, knowledge and for

Applicable

It acts like a guideline in preventing the
planning of project subcomponents

Assam Agribusiness and Rural Transformation Project (APART)
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Name of relevant
Act/Policies/Rules

Objective

Relevance to Subproject
Interventions

Assam Biodiversity
Rules 2010

matters connected therewith or incidental thereto.

near the environmental sensitive areas
including national parks, wildlife
sanctuaries etc.,

Prevention of Food
Adulteration Act, 1954

It deals with parameters relating to food additives,
preservatives, colouring matters, packing and
labelling of foods, prohibition and regulations of
sales and food standard etc.

Applicable

The proposed project subcomponents
in agriculture sector deals with the
production, processing and packing of
agriculture commodities and hence
this act is applicable

Forest Right Act -2006,
The Scheduled Tribe
and Other Traditional
Forest Dwellers
(Recognition of Forest
Right) Act, 2006

To recognize and vest certain forest rights in the
forest dwelling Scheduled Tribes and other
traditional forest dwellers such as collection of Minor
forest produce, access to grazing grounds and
water bodies, traditional areas of use by nomadic or
pastoral communities etc.

Applicable

Project Interventions related activities
such infrastructure  development,
Producer Farmer Organization etc.,
coming in Tribal District shall be as per
this purview of act.

Assam Forest
Regulation, 1891 &

Assam Forest Policy

The law regulates the collection sale and transit of
forest produce.

Applicable though this project does
not involve any acquisition or diversion
in forest but development of common
facilities centres, storage house will be
under the purview of this act.

Bio-Medical Waste
Management Rules,
2016

The Department or any other agency running the
facility generating hazardous waste would be
responsible to ensure that the hazardous wastes
are handled, stored, managed and disposed without

Applicable

Project Interventions with reference to
processing facilities, common facility
center, storage area, warehouse, road,

any adverse impacts. market, Vaccination and Veterinary
Solid Waste The provisions of the act prevent littering and etc.,
Management Rules, mandate proper segregation, collection, storage
2016 and disposal of municipal solid waste.
Construction and Rules and regulation for construction & Demolition
Demolition Waste Waste
Management Rules,
2016
Rural Producers It aims at upliftment of rural producers. objectives of | Applicable

Companies Act, 2002

the producer is that Company shall relate to
production, harvesting, procurement, grading,
pooling, handling, marketing, selling, export of

primary produce of the Members or import of goods
or services for their benefit:

Agri enterprises and agri production,
common facility center, Producer
Farmer Group under project may come
under purview of this act.

Food Safety and
Standards (Food
Products Standards
and Food Additives)
Regulations, 2011 and
subsequent
amendment.

The Food Safety and Standards Authority of India
(FSSAI) has been established under the Food
Safety and Standards Act, 2006 as a statutory body
for laying down science based standards for articles
of food and regulating manufacturing, processing,
distribution, sale and import of food so as to ensure
safe and wholesome food for human consumption.

Applicable

As per the project interventions related
to enhancement of Agricultural based
commodity productivity, Processing
facility, Infrastructure facilities
development with respect to sectors of
agri-enterprise development and agri-
production

Convention on
International Trade in
Endangered Species of
Wild Fauna and Flora
(CITES)

This international convention, to which India is a
signatory category, lists the endangered flora and
fauna and regulates trade of these species.

Applicable

Though Project Intervention does not
involve any trade of significant
Endangered species yet

Environmental safety measures are to
be adhered

Agriculture and Horticulture
The Assam lIrrigation Application of water and regulation of the use, | Applicable
Act 1983 supply and storage of water for purposes of | project Interventions with reference to
irrgation. enhancement of agriculture
production.
Assam Agribusiness and Rural Transformation Project (APART)
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Name of relevant
Act/Policies/Rules

Objective

Relevance to Subproject
Interventions

The Seeds Act, 1966

Regulating the quality of certain seeds for sale, and
for related matter

Applicable

This project promotes seed production
farms at village or at Cluster level that
will supply seeds to all member
farmers of Producer Groups. Also
applicable in cases where mass
procurement and distribution of seed is
done through Producer Groups.

Agricultural Produce
(Grading and Marking)
Act, 1937 (Act No. 1 of
1937) (as amended up
to 1986)

Applicable for the grading and marketing of
agricultural and other produce.

Applicable to Agricultural Production
and marketing under this project

Insecticide Act 1968 &
Rules 1971

The Rules makes it mandatory to obtain license
from the board for person involved in stock or
exhibit for sale or distribute insecticides. Further, it
lays down procedures for destruction of pesticides
after their date of expiry.

Applicable

Project will not involve activities like
procurement, stocking and sale of
insecticides as all the crop productivity
enhancement is planned through non
chemical methods. But In case of
emergency of outbreak of any disease
this might be applicable

The Assam State
Agriculture Policy

To ensure that the growth
sustainable economically,
socially

in agriculture is
environmentally and

Applicable.

The proposed project interventions
focuses on the agriculture sustainable
growth with the state of Assam

National seed Policy
2002

Applicable for intellectual property protection to new
varieties; usher this sector into planned
development; protect the interest of farmers and
encourage conservation of agro- biodiversity.

Applicable to Agricultural Production
and marketing under this project

Fertilizer Control Order
1985

Registration is required for selling fertilizer at any
place as wholesale dealer or retail dealer.

Applicable
Procurement of fertilisers from the

unauthorized vendors are not
supported under this project
Fruit Products Order Objective is to manufacture fruit & vegetable | Applicable
(FPO), 1955 products maintaining sanitary and hygienic | As per the project interventions, the
conditions in the premises and as per the quality | agriculture ~ sector  shall have
standards laid down in the Order. It is mandatory for | infrastructure facilities like
all manufacturers of fruit and vegetable products | war ehouses, market
including some non-fruit products like non fruit | where the hygienic conditions have to
vinegar, syrup and sweetened aerated water t0 | pe  maintained. Some of the
obtain a license under this Order. interventions have food processing
and packaging clusters and hence the
guideline given in the FPO, 1955 shall
be applicable
Dairy
Milk and Milk Products | No person or manufacturer shall set up a new plant | Applicable
Order 1992 or expand the capacity of the existing plant without | The proposed clusters for dairy sector
obtaining registration/permission as the case may | shall include milk producers in the
(WAMUL). act, the milk producers should register
themselves for supplying milk.
Piggery

Meat Food Products
Order,1973 Under
Essential Commodities
Act, 1955 (10 of 1955)

Under the provisions of this order no person shall
carry on business as a manufacturer except under
and in accordance with the terms and conditions of
a license granted to him under this Order.

Applicable
The pig breeding farms should get
license under this act to enroll

themselves in the proposed clusters
for Piggery.
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Name of relevant
Act/Policies/Rules

Objective

Relevance to Subproject
Interventions

Prevention of Cruelty to
Animals (Slaughter
House) Rules, 2001

To prevent the infliction of unnecessary pain or
suffering on animals and for that purpose to amend
the law relating to the prevention of cruelty to
animals

Applicable.

As per the project subcomponents,
provision of slaughter house is one of
the project interventions. Hence these
rules should be adopted

Sericulture

Central Silk Board
Silkworm Seed
Regulations, 2010 and

Monitor the production and supply of silkworm seed
including the parent seeds and parent seed
cocoons for production of commercial seed etc.

Applicable

This project will promote seed
production farms at village or Cluster

amendment level in order to supply seeds to all
members of producer groups for mass
production.

Fisheries

Fish Seed Rules 2002

Enacted with the aim of controlling the unorganized
fish seed market and ensuring growth of the fish
seed industry. It provides for registration of the seed
producers and assurance from them not to indulge
in activities that produce inferior quality fish seeds.
Licenses have to be renewed each year based on
the performance of the previous year

Assam Fish Seed Rule,
2010

To regulate the quality fish seed production,
marketing and stocking in water bodies in the State
of Assam

Applicable

This  project will promote seed
production farms at village or Cluster
level in order to supply seeds to all
members of producer groups for mass
production.

Wetland (Conservation
and Management) Rule
2010

To ensure better conservation and management
and to prevent degradation of existing wetlands in
India.

Applicable to this project because
investment is likely to happen for
fishery activities , beel cultivation etc.,

2.2 APPLICABLE WORLD BAN K SAFEGUARD POLICIES

When identifying and designing a project/ subproject, World Bank?©o
the possible environmental risks and the impacts (positive or negative) associated with the
development interventions proposed for Agriculture, Animal Husbandry & Veterinary, Fisheries,
Common Service Centres (CSCbs), Rur al Roads and S
safeguards shall help in defining measures and also the processes to effectively manage risks and
enhance positive impacts. The process of applying safeguard policies can be an important opportunity

for stakeholderdés engagement, enhancing the qualii:
Bankdés applicable operat iTableal policies are | isted
Table 3: Safeguard Poli cies of World Bank
Sl. . Applicability
No Name of WB policies (Yes/No) Remarks
1. | Environment Assessment Yes The Bank requires Environmental Assessment (EA) of projects
(OP/BP/GP 4.01) proposed for Bank financing to ensure that they are
environmentally sound and sustainable, and thus to improve
decision making. In view of this, the Environmental Assessment
study has been conducted for this project
2. | Natural Habitats (OP/BP Yes Applicable, where value chain and project interventions happen
4.04) near to National Parks, Wildlife Sanctuaries, Beels etc. In view of
this, the Chapter i 3 (Environmental Profile of the Project Districts)
has been strengthened with Biodiversity information covering
National Parks, Wildlife Sanctuaries, Beels etc.
3. | Pest Management (OP Yes Applicable: Project Interventions will not finance pesticide
4.09) procurement, but there is possibility of pesticide use by farmers as
part of productivity enhancement efforts. The commonly used
pesticides in India and their status as per WHO classification list
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Sl. Applicability

No Name of WB policies (Yes/No) Remarks

are attached and related IPMP applicable to APART.

2.3 NEGATIVE LIST OF ACT IVITIES

Compliance of the project with the relevant legislations of Gol (MoEF&CC), State level and local level
and policies of World Bank have been ascertained. Applicable legislations during implementation of the
project and necessary provisions for compliance have been examined. Table 4 provides the list of
applicable rules and regulations.

Table 4: List of applicable Rules and Regulations

SI. No. Type of Interventions Types of Activities

1 Agricultural Production 1 Purchase, stock, sale, distribution or exhibition of the following pesticides
will not be supported such as Pesticides banned by GOI, and pesticide
classified in class la, Ib, Il of WHO classification.

1 Stocking, sale, purchase, distribution of chemical, pesticide without
license is prohibited.

1 Digging of irrigation tube well without taking required permission from the
relevant authority (Central Ground Water Board (CGWB)) at
Block/district level will not be supported

2 Fishery Culturing of banned fish (Clariasgariepinus (Thailand  Magur),
Oreochromissp. (Tilapia), Aristichthysnobilis (Bighead carp)) will not be
supported.

Fishing in beel in banned season (April 1% to July 15") will not be allowed.

3 Food Processing Plants Activities involving discharge into any water body any industrial waste,
sewerage or other polluting substance will not be supported.

Fruit and vegetable product manufacturing units are not allowed without
license from Industrial (Development and Regulation) Act, 1951

Any industrial activity (related to food processing or cottage industries) will
not be supported without requisite permissions for establishment and
operation from the State Pollution Control Board.

4 Cattle Grazing Cattle grazing in the forest areas without permission from the Forest
Department will not be supported. Livestock shall be vaccinated for grazing in
the forest area/ wildlife sanctuaries. However, traditional forest dwellers have
access to grazing areas, as per the Scheduled Tribes and other Traditional
Forest Dwellers (Recognition of Forest Rights) Act, 2006

5 Forest Protection Activities that involve use of forest land for non-forest purposes without the
permission of the Forest Department will not be supported

Extraction, transport, processing, sale of forest produce including non-timber
forest produce without taking required permission from the Forest
Department will not be supported. However traditional forest dwellers have
access as per the Scheduled Tribes and other Traditional Forest Dwellers
(Recognition of Forest Rights) Act, 2006

Felling of trees without taking required permission from the Forest
Department will not be supported.

6 Activities near to National Poaching of Species prescribed under Wild Life Protection act Schedule is
parks, Wildlife sanctuaries, prohibited.
Biodiversity hotspots

Activities that involve destruction of wildlife or of wildlife habitat will not be
supported.

2.4 SUBPROJECT CLEARANCE REQUIREMENT

As per EIA notification 2006, agriculture and allied activities have not been incorporated under the
ambit of the Environment Clearance (EC). However, few of the project activities/ interventions still
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attract environmental clearances like obtaining NoC, consent etc., the applicable project clearance are
detailed in the Table 5.

Table 5: Subproject Activities and Required Clearance

ProlecF Cleargnce Legislation Procedure Responsibility Time Frame
Intervention Required
Dairy and dairy Consent to Air (Prevention and Application in a Owner of Prior to
products Establish and Control of Pollution) | Prescribed Processing Establishment
Operate from Act 1981 Format from Plant and Operation
Assam State Water (Prevention SPCB
pollution Control and Control of
Board Pollution) Act 1974,
amended in 1988
Registration from Milk and Milk -- Prior to
Designated Product Order Establishment
Department
Food Consent to Air (Prevention and Application in a Owner of Prior to
Processing, Establish and Control of Pollution) | Prescribed Processing Establishment
Vegetable oil Operate from Act 1981 Format from Plant and Operation
manufacturing, Assam State Water (Prevention SPCB
pollution Control and Control of
Board Pollution) Act 1974,
amended in 1988
Fish feed and Consent to Air (Prevention and Application in a Owner of Prior to
cattle feed Establish and Control of Pollution) | Prescribed Processing Establishment
Operate from Act 1981 Format from Plant and Operation
Assam State Water (Prevention SPCB
pollution Control and Control of
Board Pollution) Act 1974,
amended in 1988
Fish feed Registration from Assam Fish Seed -- Owner of the Prior to

Fishery Rules Facility Establishment
Department
Fish processing Consent to Air (Prevention and Application in a Owner of Prior to
and packing Establish and Control of Pollution) | Prescribed Processing Establishment
Operate from Act 1981 Format from Plant and Operation
Assam State Water (Prevention SPCB
pollution Control and Control of
Board Pollution) Act 1974,
amended in 1988
Flour mills, Qil Consent to Air (Prevention and Application in a Owner of Prior to
mill Ghani Establish and Control of Pollution) | Prescribed Processing Establishment
Hatchery and Operate from Act 1981; Water Format from Plant and Operation
Piggery Assam State (Prevention and SPCB
Rice mill (Rice pollution Control Control of Pollution)
hullers only) Board Act 1974, amended
Grains in 1988
processing
Storage Facility, | Clearance from Guwabhati Building Building plan has | Owner of the Before
Community Town Planning Construction to be submitted to | Facility Construction
Building, Department or (Regulation) Bye the responsible
Common Service | Urban Local laws, 2015 agency (Guwahati
center bodies. Municipal
Corporation
(GMC), Urban
Local Bodies
(ULBs) or the
Panchayats)
Veterinary Application for Bio-Medical Wastes Owner of the Prior to
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ProlecF Cleargnce Legislation Procedure Responsibility Time Frame
Intervention Required
Dispensary/ Authorization as (Management & Facility Establishment
Hospital generator Handling) Rules and Operation
of Bio-Medical 1998
Waste
Slaughter Consent to Air (Prevention and Application in a Owner Prior to
House Establish and Control of Pollution) Prescribed Establishment
Operate from Act 1981; Water Format from and Operation
Assam State (Prevention and SPCB
pollution Control Control of Pollution)
Board Act 1974, amended in
1988
Road Diversion of Forest Conservation | Application to the | PWD Before
Forest Land to Act, 1980 Forest Construction
Non forest Department in
Purpose/ for tree Specified Format
felling
Consent to Air (Prevention and | Application in a
Establish and Control of Pollution) | Prescribed
Operate from Act 1981; Water Format from
Assam State (Prevention and SPCB
pollution Control Control of Pollution)
Board Act 1974, amended
in 1988
Beels& Natural Using Beel area Wetland Application to the | Owner of the Prior to
Water Body for commercial (Conservation and Forest Facility Establishment
purposes (if the Management) Department in
beel area/ Rules, 2016 Specified Format
waterbody falls
under the
protected
waterbody)
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3. ENVIRONMENTAL PROFIL E OF THE PROJECT DISTRICTS

3.1 ENVIRONMENTAL CHARAC TERISTICS OF PROJECT AREA UNDER APART

This chapter details the existing environmental profile of the project districts namely Nagaon, Sonitpur,
Barpeta, KarbiAnglong, Kamrup, Dhubri, Golaghat, Kokrajhar, Lakhimpur, Darrang, Cachar, Sivsagar,
Jorhat, Goalpara, Morigaon and Nalbari. The environmental profile is based on the review of
secondary information/ data collected from the respected departments, literature/ journals, websites
and also observation obtained from the site visits to the project districts. District wise Environmental
fact Sheet has been presented in Annexure 3.

3.1.1 Topography

Assam is located south of the eastern Himalayas situated between 89° 5 06° 1East Longitude and 24°
3-927° 5 8North Latitude. It can be divided into three principal geographical regions: (i) the
Brahmaputra Valley in the north; (ii) the Barak Valley in the south; and (iii) the KarbiAnglong and North
Cachar Hills in the central Assam range (refer Figure 3).
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Figure 3: Relief Map of Assam

Physically the state can be divided into two divisions i.e. plains and hills. Brahmaputra and the Barak
valley are two valleys of Assam which is separated by the hills. Most of the land area in the state of
Assam is covered under Brahmaputra valley, which is spread around 56,000 sgq.km and are rich in
alluvial land interspersed with small hillocks and swampy low lands which are subjected to annual
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floods. The project districts like Lakhimpur, Sonitpur, Darang, Nalbari, Barpeta, Kokrajhar falls in the
north bank of the River Brahmaputra and Jorhat, Sibsagar, Golaghat, Marigaon, Nagaon, Kamrup,
Goalpara falls in the south bank. KarbiAnglong is the only hill district on the south bank of
Brahmaputra.

The Barak valley is mainly plain land covering an area of 7,000 sg.km. The project district Cachar hills
lies in the Barak Valley, which has characteristics of undulating plain with small hillocks and swamps at
intervals. The river Barak dominates the valley and swells and creates devastation during the rains

3.1.2 Geology and Soil

Geologically, the Brahmaputra Valley of Assam is the eastern continuity of the Indo-Gangetic plain of
North India. While, the peninsular rock masses are represented in the Mikir Hills of Karbi Anglong
district of Assam which is an extension from the Meghalaya Plateau.

Soil of Assam have originated from residual or transported materials. The residual material is derived
from the rocks of Archeans age which consists mainly of gneiss, schists and granites. The transported
type consists of material brought from flowing rivers from Himalaya. The soil is very rich in nitrogen
content and organic matter. Most of the project districts (Dhubri, Goalpara, Nalbari, Barpeta, Nagaon,
Golaghat some part of Sivsagar and Lakhimpur districts) are dominated by the presence of alluvial saill,
which is suitable for growing crops such as cereals, pulses, oilseeds, plantation crops etc. The Karbi
Anglong district located in the hilly region shows the presence of Red Sandy and Loamy soil which is
suitable for horticulture and plantation crops.
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Figure 4: Type of Soil in Project Area
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3.1.3 Climate and Rainfall

The climate of Assam is subtropical (Humid Meso-Thermal climatic type) with warm humid summer and
cool dry winter. Due to its large variation of physiography, the state has wide variation of climatic
conditions. In the summer, the maximum mean temperature reaches up to 35° C, while in the winter,
the mean minimum goes down to 7°C. Being surrounded almost from all sides by hills and mountains,
and having large number of rivers and water bodies, the state of Assam withesses considerably high
moisture content almost throughout the year. The annual average relative humidity never comes below
75%. The unique physiographic characteristics of the state and its surrounding mountain and hill
ranges greatly influence the occurrence of rainfall in the state. Among the project districts Sibsagar,
Lakhimpur, Kokrajhar and Dhubri in the Brahmaputra valley and Cachar, in the Barak valley experience
more than 250 cm of rainfall (annual average). On the other hand, the southern part of Nagaon and its
neighbouring Karbi hill receives comparatively less rainfall (the annual average being less than150 cm).

3.1.4 Agro climatic feature

As presented in Figure 5, most of the project districts fall under Lower Brahmaputra Valley Zone, which
is suitable for growing crops like Paddy, Potato, Mustered and pulses. However, with exemption to the
Karbi Anglong district (hilly zone), all other project districts experiences all agro climatic zone of the
state, which is suitable for growing crops like Paddy, Pulses and Vegetables. The Karbi Anglong district
has favourable situation for more horticulture and vegetable crop types.
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Figure 5: Agro -climatic Zone
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Agroclimatic Zone wise Rainfallin 2015
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Figure 6: Agro climatic Zone wise Rainfall record  *

3.1.5 Biodiversity and Forest

Assam | ies between two significant bi odiversity h
physiographic heterogeneity and climatic behaviour it is endowed with numerous significant floral and
faunal biodiversity.

Forest: The project districts comprises forest types of (i)Tropical wet evergreen forest in upper Assam
area (Sivsagar, Dolaghat, part of Lakhimpur district), (ii) Tropical Semi Evergreen forest in Darang,
Nagaon, Morigaon and Sonitpur District, Cachar; (iii)Tropical Moist deciduous forest in Lower Assam
areas of Kokarajhar, Dhubri, Goalpara, Barpeta, Kamrup Districts, and (iv) subtropical Hill forest in
Karbi Anglong District. Dominating forest Species as per the forest type mentioned in above para is
presented in Table 6.

Table 6: Forest types and Dominant Species of Project Area.

Forest Type Dominant Species
Tropical Wet 1 Hollong (Dipterocarpusmacrocarpus), Borpat, Jutuli, Sam, Dewa sam, Nahar, Teeta chap.
Evergreen Forests. Bhelu, and Mekai, Garjan (Dipterocarpusterbinatus), Nahar (Mesuaferrea), Bolong (Mesua
floribunda), Champ (Micheliaglabra), Kathalua (Palaquiumpolyanthum)
Tropical Semi 1 Actinodaphneobovata (Petarichawa), Aesculus species (Ramanbih),
Evergreen Forests Artocarpuschama(Sam), Albizia species(Siris, Sau, Koroi), Anthocephaluschinensis

(Kadam), Duabanga grandiflora (Khakan), Castonopsis species (Hingori, Dhobahingori,
Kanchan), Dilleniaindica (Ou-tenga), Bauhinia purpurea ( Kanchan), Lagerstroemia
species( Jarul, Ajar,Sidha), Magnolia species(Phulsopa, Gahorisopa, Pansopa,
Kharikasopa, Kathalsopa, Duleesopa), Mallotus species( Sinduri, Joral, Dudhloti,
Buritokan), Micheliachampaca(Teetacampa), Syzygium species( Paharijam, Mokrajam,
Berjamu, Kolajamu, Bogijamu, golapjamu). Schimawallichii (Bolem,Ghugra), Terminalia
species, ( Hilikha, Bohera, Bhomora), Trewianudiflora( Bhelkor), Hatipolia, Holok

Tropical Moist T Sal, Lagerstroemia species( Jarul, Ajar), Schimawallichii( Ghugra),
Deciduous Forests. Stereospermumpersonatum(Paruli), Adina cordifolia (Haldu), Artocarpus species ( Sam),
Ficus species( Bor, Dimoru, Dhupbor, Bot, Athabor, tengabor, Lotadioru, Khongaldimoru),
Bischofiajavanica (Uriam), Gmelinaarborea (Gomari), Micheliachampaca(Teetachampa),
Terminalia species (Hilikha, Bhomora, Bohera). Toona ciliate (Poma

Sub-tropical Hill 1 Adina cordifolia  (Haldu), Albizia species (Siris, Kolasiris, Koroi, Sau)
Forests Alstoniascholaris(Satiana), Artocarpuschama (Sam), Careyaarborea( Kumbhi), Dalbergia

% sehgal, J., MandaJ, D.K., Mandal, C. and Vadivelu, S. (1992). Agro-Ecological Regions of India, Second edition. Technical Bulletin,
NBSS &LUP, Pub1.24, p.130. NBSS&LUP, Nagpur ,India.
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Forest Type Dominant Species

species(Sissoo, Medelua), Ficus species (Bot, Bor, Dimoru), Lagerstroemia species (Jarul,
Ajar), Mallotu species (Senduri, Joral, Dudhloti), Teak i Plantation

Endemic Flora 1 Acacia gageana, Adiantumassamicum, Alseodaphneandersonii, Alseodaphanekhasyana,
Angiopterisassamica, Cedrelafabrifuga, Cinnamomumcacharensis, Coelogyneassamica,
Combretumwallichii,  Dinochloaindica, Diospyroscacharensis, Dipterocarpusmannii,
Eugenia cyanophylla, bamboos e.g. Bambusacacharensis, Bambusamastersii,
Chimnobambusagriffitheana, orchids e.g. Bulbophyllumelassonotum, Bulbophyllumvireus,
Dendrobium assamicum etc.

District wise forest density map pertaining to project has been presented in Figure 7. Highest forest
density is in Karbi Anglong district followed by Cachar District. The list of Rare and Endangered
species in the Red data Book for the state of Assam has been presented in Annexure 4.
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Source: Forest Survey of India 2011

Figure 7: Forest Covertot otal geographical area

3.1.6 Biodiversity

Assam is endowed with rich biological diversity because of its physiographical heterogeneity and
climatic behaviour. With exemption to Nalbari District, all other project districts (Figure 8) have
protected areas and Important Bird Areas®. Appendix 4pr ovi des projectos distr
protected areas and Important Bird Areas. These protected areas (National Park and Sanctuary) has
numerous schedule animals (protected animals) under Wild Life Protection act 1972 and some of them
(around 25) are also identified as rare, endangered and threatened species as per the Red Data Book.

* As per Bird Life International
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Figure 8: Protected area and Forest of Project Area

With respect to the project background on the Agricultural Promotion, the following table provides the
commodity wise exotic and indigenous species practiced/ used in project districts.

Fish:

1 The Brahmaputra and Barak river system along with their tributaries and flood plain wetlands locally known as beels
provide habitat for an array of fish species. There are more than 210 fish species (commercial and ornamental) that
have been reported in Assam

1 Exotic fish species cultivated in Assam are Common carp - Cyprinuscarpo, Grass carp - Ctenopharyngodon
idella, Silver carp - Hypophthalmichthys molitrix, Big head carp - Hypophthalmichthys nobilis, Japani Kawai/
Mozambique cichlid/ Tilapia - Oreochromis mossambica, Thilandmagur - Clarias garripinius,

1 Indigenous species are Pavda, Seniputhi, Neria, Koroti, Kanduli, Ritha, Mola and Kawoi, are among the fish stock

affected by the changing landscape in the last couple of years. Moreover, the Maseer, which is found in many hilly
streams are on the verge of extinct.

Sericulture:

1  About 387 species of moths are reported from Assam. Most of the moth species are distributed throughout the State.
Sericulture industry of Assam depends on this group. Assam supports many varieties of silk worms; some are
domesticated while there are lots of other silk worms which are non-domesticated.

Muga Antheraea assamensis (Cultivated semi domesticated muga)
Antheraea compta (Cultivates through cocoon collected from Wil areas)
Antheraea helferi (Cultivates through cocoon collected from Wil areas)

Eri Philosamia ricini (domesticated eri)

Philosamia Cynthia (Cultivates through cocoon collected from Wil areas)
Philosamia lunuloids (Cultivates through cocoon collected from Wil areas)
Philosamia obscura (Cultivates through cocoon collected from Wil areas)
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Mulberi Silk (domesticated
mulberry silkworm)

Bombyx mori, Bombyx moritexor, Bombyx mori fortunatus, Bombyx mori tarracanensis,
Bombyx meridionalis, Bombyx croesi, Bombyx sineusis.

Other silk worm variety
which is locally called as
6amphutukonin

Attacus atlas, Cricula trifenstrata, Cricula andrei, Leopa katinka, Leopa anther, Salassa lola,
Caligula extensa, Caligula cachara, Theophila religiosa, Andraca bipunctata

Dairy Indigenous cattle breed: Red Sindhi, Sahiwal, Gir. Deoni, Ongole, Karan fries, Karan
swiss, Nimari, Hariana, Rathi or Rath, Mewati, Krishavalley, Tharparkar, Kankrej
Exotic Breeds: Commonly used breed are Jersy and, Holstein Friesian
Other i Brown Swiss, Red Dane, Ayrshire and Guernsey, short horn, Red Pole, Welsh
Black.

Piggery In India there are no recognized breed of pigs , in Assam only one local variety is found

namely Doom, which is originally from Bangladesh.

Hampshire, Large black, Saddle back, Yorkshire, Landrace are some exotic breed which
are commonly used in piggery in Assam

3.1.7 Land use pattern

The district wise land use pattern (Table 7) has been presented in following figure. Most of the area is
under agriculture landuse pattern, because Assam is an agrarian state. Karbi Anglong is the only
district having highest landuse share with a forest cover of about 70% and Darrang District has the
highest share for agriculture (55%).

Table 7: Landuse Pattern of Project District

. Non- Barren and ! g
Geographic - . Uncultivat Fallow Agricultura
o I b I R T R e el el i
No. (Areain . - (Areain (Areain (Areain
Hectare) Hectare) (Area in (Area in Hectare) Hectare) Hectare)
Hectare) Hectare)
. 173,465 | 18,647 19,386 20,676 2,913 94,513
1| Kokrajhar | 329,600 | (55 630) | (5.66%) (5.88%) | (6.27%) | (0.88%) | (28.68%)
. 29,155 62,688 14,005 9,003 16,030 86,719
2 Dhubri 217,800 | 1340%) | (28.81%) | (6.44%) | (4.14%) | (7.37%) | (39.85%)
36,458 18,533 28,872 17,413 550 80,565
3 | Goalpara | 182400 | (199900) | (10.16%) | (15.83%) | (9.55%) | (0.31%) | (44.17%)
28,842 16,360 26,240 14,148 142,605
0 i 1 1 1 1
4 | Barpeta | 228200 | 0(0.00%) | (156400 | (7.17%) | (11.50%) | (6.20%) | (62.49%)
. 6,611 49,693 3,569 15,792 5,881 73,554
5 | Morigaon | 155,100 4.26%) | (32.04%) (2.30%) | (10.18%) | (3.79%) | (47.42%)
6 | Nagson | 397300 77,580 45,890 13,713 33,658 8,020 218,439
g : (19.53%) | (11.55%) | (345%) | (8.47%) | (2.02%) | (54.98%)
. 162,982 | 151,053 21,353 16,983 5,533 162,496
7| Sonitpur | 520,400 | 39 3500) | (20.03%) | (4.10%) | (3.26%) | (LO06%) | (31.23%)
Lakhimpu 31,108 46,662 ) 21,137 16,113 112,643
8 r 227,700 | (13'66%) | (20.49%) | 37(002%) | (9280 | (7.08%) | (49.47%)
. 30,465 57,009 7,336 29,211 7,641 135,138
9 | Sivasagar | 266,800 | (1) 4505 | (21370%6) | (2.75%) | (10.95%) | (2.86%) | (50.65%)
25,247 70,000 10,395 25,713 17,019 136,726
10 | Jorhat 285,100 (8.86%) | (24.55%) | (3.65%) | (9.02%) | (5.97%) | (47.96%)
157,642 | 15,265 6,243 18,622 9,107 143,321
11 | Golaghat | 350,200 | /50106y | (4.36%) (1.78%) | (5.32%) | (2.60%) | (40.93%)
Karbi 320,840 | 134,853 | 460,231 5 127,476
12 | anglong | 1043400 | 30750) | (2.92%) | @a11%) | 0 T (12.22%)
138,400 | 44,745 3,432 47,306 4,405 140,303
13 | Cachar 378800 | 355606) | (11.82%) | (0.91%) | (12.49%) | (1.16%) | (37.06%)

® Separate classifications of area for Hills Districts are not available. All included under Barren & Unculturable Land
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. Non- Barren and . .
S| Ge:;%(?g:'c Forest Agricultur | Uncultivab Ugdcul_g'r:/(?t ngr?(\jlv Aglrllf::rlltdura
' District . (Areain al land le Land . . -
No. (Areain Hectare) (Area in (Area in (Areain (Areain (Areain
Hectare) Hectare) Hectare) Hectare)
Hectare) Hectare)
79,961 47,743 10,910 45,724 12,438 113,724
14 | Kamrup 310500 | o57506) | (15.38%) | (3.51%) | (14.73%) | (4.01%) | (36.63%)
. 18,730 7,445 5,972 3,664 69,389
15 | Nalbari 105200 | 0(0.00%) | 17800) | (7.08%) | (5.68%) | (3.48%) | (65.96%)
7,927 18,417 14,214 16,043 8,442 93,457
16 | Darrang | 158,500 (5.00%) | (11.62%) | (8.97%) | (10.12%) | (5.33%) | (58.96%)
Total 5156600 | 1277850 | 828,770 637,501 349,493 131,913 1,931,068
I (24.78%) | (16.07%) (12.36%) (6.78%) (2.56%) (37.45)

Source: Statistical handbook 2015

3.1.8 Natural Calamit ies

3.1.8.1 Earthquake

The North-eastern region of India is an earthquake
prone area and falls under Zone V. The region has
experienced a large number of earthquakes of tectonic
origin. The risk probabilities of earthquake are less
over the entire Brahmaputra valley. The region of
Northeast India is seismically very active. All the
subproject districts fall under the seismic Zone V.

3.1.8.2 Flood:

Every year Brahmaputra and Barak River basin
experiences flood and the farmers are the worst-
affected as they incur heavy loss in terms of standing
crops as well as fishery, poultry and farm animals.
Except Karbi Anglong all the project districts are
vulnerable to flood. Refer Figure 10.

3.1.9 Water Resource
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Figure 9: Seismic Zones

The drainage pattern is mainly governed by Brahmaputra Basin with sub basin of Subansiri, Jia
Bharali, Badeng-Pubnoi, Dhansiri, Manas, Champamati Kalang. Meghna Basin with sub Basin of Barak
River. Apart from rivers, Assam has numerous wetlands, Beel and Pond. In Assam, there are 690
lakes and ponds as recorded. This constitutes about 0.20 percent of the total geographical area of the
state and 15.30 percent of the total area under wetlands. As per the Central Ground Water Board
(CGWB), the state level record of ground water development is 22%, which is considered as safe
category. There are no overexploited zones in the Assam.
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Figure 10: Flood Zone Map
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Figure 11: River Map of Project Area
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