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CHAPTER 1

CONTEXT

1.1 Power Generation atBBMB (Bhakra Beas Management Board)BBMB hydro projectswere

constructed between 1955 and 19T8ese projectsompriseBhakra Dam on river Sutlej witRPower
Stations on left and right banks (1325 MW), irrigatidraicnel with two canal power houses (155 MW),
Pong Dam on river Bes with a power station (396 M\Wn addition the projects includa diversion dam

on river Beas to divert its water to river Sutlej through a 38 KM long water conductor system in the form
of tunnels, open channel, balancing reservoir and Dehar power station (990 MW) at.the tail

The annual powegeneratiorfrom these power stations is betwedh000 to 14,000 GWBBMB hydro
projects are connected to the Northern Griegnportantly, theBBMB hydro projectsprovide invaluable

peaking power and serve smurces of emergency & black start power to the Northern Grid of India.

1.2 Power Deficit and Power Generation Options The equipment aBBMB power house$ave

been insuccessful operation for are than thirty yearsThere is ahuge shortage of peaking power
Further, the Northern Grida key beneficiary of the power generated from the power houses of BBMB
remains deficit \ith respectto the power requirementgollowing options can be consigel at National

level to tide over the issues related to power shortages

Option 1 :to construct fossil fuel bag new power houses to meet ffmverdemand. This option will
howeverlead to emission of pollutants including carbon dioxide and generationdesirable residues

such as fly ash. Fossil fuel being a wenewable resource will also get depleted.

Option 2 : to explore construction of additional hydropower sinitthis option will lead to issues such as
finding new sources of hydropower geaiion , gestation time of the hydro plantesettlement of people
in the submerged area, heightened seismicity hgkardeservoir based high gravity danas)d string of

ecological impacts especially in the downstreaaneas

Option 3 :to carry ow up-gradation ofexisting equipment through Renovation, Modernization and
Upgradation (RM&U) This option will leave least environmental and social impacts bathtainal and

regional levels.

! Refer toFigure 2.2in Chapter 2 for more details.
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BBMB hasdecided to undertake R,M&U option so as to crealditional power generation capacities in
the grid.

1.3 Clean Development Mechanism:Adoption of RM&U measuresleading to added power

generation capacitpat the BBMB power housg would lead toreduction ofcarbon dioxideemissions
(Green House GasGHG) at the grid levels it would substitute the power that would have otherwise
been generated through fossil fuel based power pldite.RM& U option adopted by BBMB hasdn
developed as a CDM (Clean Development Mechanism) project under the KyotcoPobtie UNFCCC

(UN Framework Convention on Climate Change)

The carbon revenues earned from the CDM project would be used to overcome the barriers that BBMB
faces towards implementation of the R,M& U activithe RM&U project carbecome ashowcase fothe

hydro & fossil based power housesindia to follow.The additional power available in the Northern Grid
through R,M&U activity would ensurereduced detrimental environmental impacts anénhanced

economiadevelopment in the industrial, agriculture dhd commercial secter

1.4 ProposedActivities under CDM project at BBMB:

The RM&U work includes the following activities:

1 Replacemenbf existing generation equipments (turbine runner, generator, generator transformer and

allied systems) Wi energy efficient ones; and

1 Providing a statef-the-art control, instrumentation and protection system for better monitoring.

A total capacity addition of 94.4 MW is envisaged throtiggeeRM&U activities,whose basic objectives
are:
1 To increasethe capacity and energy generation with upgraded turbine runners for more
effective utilization of SutleBeas river waters
1 To ensure safe, reliable and economic electricity production by the replacement afutyorn
deteriorated or obsolete electrical,ahanical, instrumentation
Therole of BBMB in this project will be in the following capacities:
1 Project Operator
1 Owner of the site and project
M Owner of the emission reductions
1l

Seller of the emission reductions

15 Applicability of nWotallam Sdial sdfsymardd/mderiakingRM & U

activitiesto generate additional power is the most environmentally sound and socially acceptabléroption.
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fact, upgrading of existing turbines is essentially an efficiency enhancement measure thatréhatsed
carbon dioxide emissions and has benefits towards climate change. However, despitdt atiitive,
becomes imperative to examine the projects as well as BBMB as an institution in the context of World

Bankds Environmental and Soci al Safeguards.

Table 1.2 lists the relevant environmental and social safeguards in the context of the RM & U projects.

Table 1.2: Environmental and Social Safeguard Policies of the World Bank Triggered by the
ProposedRM & U Projects at BBMB

Safeguard Policies Triggeed Yes No

Environmental Assessment (OP/BP 4.01) X

Natural Habitats (OP/BP 4.04)

Forests (OP/BP 4.36)

Pest Management (OP 4.09)

Physical Cultural Resources (OP/BP 4.11)

Indigenous Peoples (OP/BP 4.10)

X| X| X| X| X| X

Involuntary Resettlement (OP/BP12)

Safety of Dams (OP/BP 4.37) X

Projects on International Waterways (OP/BBO) X (seeSectionl1.6.1)

Projects in Disputed Areas (OP/BP 7.60) X

Except the safeguard on Environmental Assessment (OP/BP 4.01) and Dam Safety, no other
Environmenal and Social Safeguards are triggered in this profeseparate report has been prepared to
examine the Dam safety safeguard and the present report is limited to the environmentebestioes.

1.6.1below reports on the applicability of OP 7.5 foe tsake of completeness.

16.1 Applicability of the Exceptions to External Notification Requirements of OP 7.50According

to paragraph 7 of OP 7.50, there are exceptions to

notified about the prof. According to paragraph 7(a) of OP 7.50, the exception applies:

i é (a) For any ongoing schemes, projects invol v
rehabilitation, construction, or other changes that in the judgment of the Bank

(i) will not adversey change the quality or quantity of water flows to the other riparians; and

(i1 )y will not be adversely affected by the other r
This exception applies only to minor additions or alterations to the ongoing scheme; it does not

cover works and activities that would exceed the original scheme, change its nature, or so alter or

expand its scope and extent as to make it appear a new or different scheme. In case of doubt
regarding the extent to which a project meets the criteria of éikception, the executive directors

representing the riparians concerned are informed and given at least two months to reply. Even if

projects meet the criteria of this exception, the Bank tries to secure compliance with the requirements

of any agreemerdr arrangement between the ripariars
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The project team has assessed the project components in the context of OP 7.50 and concludes that
exception to the external notification requirements of OP 7.50, set forth in paragraph 7(a) of OP 7.50, is

fully applicable to this project for the reasons mentioned below:

1 The project does not envisage any alteration in flows of water through the turbines from the
original scheme. The capacity enhancement (uprating) is proposed to be achieved through
replacement of egting generation equipment with more energy efficient ones without any
changes to water flows

1 The project works are small compared to the original scheme, are meant to support the
rehabilitation of the original scheme

1 The project lies between existingaigam and downstream regulation structures in what is
effectively a long cascade of river development and thus is not expected to impact the other

riparians

Thus, given the nature of works envisaged under the proposed project: (a) the project aditensely

affect the quality or quantity of water flows to other riparians; (b) it will not be adversely affected by other

ri pariansdéd water use either; and (c) it does not
scope and extent as to keait appearas a new or different scheme. Therefore, the exception to the
external notification requirements of OP 7.50, set forth in paragraph 7(a) of OP 7.50, is fully applicable to
this project.

1.7 Environmental Audit -Focusand Approach: Sincethe projects and project sitafeady exist

on the ground with a long history of operatiopnghe environmental examination is more akin do
EnvironmentalAudit? rather than Environmentaipact Assessmen(EIA). Box 1.1below explains the

spirit and scpe of an Environmental Audit

Box 1.1Environmental Audit and Environmental Impact Assessreenbmparative analysis

% Also referred in some cases as Environmental Due Diligence (E@Bpecially when transfer of assets is
involved.

3 http:/ ;www.gdrc.org/uem/eia/eiaaudit.html
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EnvironmentallmpactAssessmenEIA) is the mandatory assessment of the compliance of plg
activities, such as planning docents, programmes and projects, with environmental prote
requirements with the principles of sustainable development, with the aim of determini

optimum solution.

On the other handenvironmentalAudit (EA) is the assessment of the complian€emvironmental
administration and performance of an operating business with environmental protection requir
sound environmental practice in general, and the principles of sustainable develd

Environmental auditing is mandatory only in casgsutdted by law.

Environmental audits are being used as a tool and an aid to test the effectiveness of envir
efforts at local level. An environmental audit is a systematic, independent internal review tg
whether the results of environmentedrk tally with the targets. An environmental audit also focl
on whether the methods used to achieve goals are effective. To be more precise the wg
environmental audit is a study of documents and reports to see whether there are any d
between targets and results. This is done by interviewing key people in the organisati

environmental audit will confirm whether or not the environmental targets have been attained.

During a typical environmental audit, a team of qualified inspecteither employees of th
organization being audited or contractor persgnehducts a comprehensive examination of a
or other facility to determine whether it is complying with environmental laws and regulations.
checklists audit protocdad , relying on professional judgment and evaluations of-sg&ific
conditions, the team systematically verifies compliance with applicable requirements. The teg
also evaluate the effectiveness of systems in place to manage compliance and amgeissrthental

risks associated with the facility's operations.

Theehvi ronmental Audit in the therefoedargetedtB&886s RM&U pi

1 Environmentatompliance,
1 Environmental Managemeny&emon an organization wide basiad

1 B B MBiiastitutionalcapacity and commitment to environment

The Environmental Audit thugsimedto ascertain:
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1 BBMBO6 s under standi ng eavirahmesta issuéand whethey appropriate h e
actions are taken to manage these issues

1 BB MB 6 sus antEmvironmental Compliance and whether a system is in place to monitor and
audit the same

T BBMB&6s human resources for environment al manag e

To conduct Bvironmental Auditas per above, meetings were hefith top managementnd concerned
BBMB officials. Visits were made to the project sites and concerned staff at BBMB was interviewed,
especially the Environmental Officers (EOS8). addition, documents concerning consents/authorization
were accessed and reviewed. Supportin@ asit environmental monitoring was also looked ims.

BBMB has implemented Environmental Management System (EMS) as per ISO 14001, the EMS
documentation formed an important basisEarvironmental AuditTraining programsnd training related
arrangementsand facilities were also examined from capacity building perspedciigere 1.1 explains

the overall approach that was followed.

1.8 Limitations : There are certain limitations to thimmEronmental Audit report that should be noted.

1 The focus of the&cnvironmental Audit was limited to the CDM project sites and did not cover all
the BBMB projects.

9 There were limited site visits

1 TheAudit was performedolely based on the secondary data and information provided by BBMB.
No primary and independenttdaare generated through third party monitoring to verify the data
provided.

However these limitations should be acceptable given the project gdotgxtnvironmental and social
sensitivtyand BBMBG&6s record on meet i n gulaoms supgh as Bollwtien wi t h

Control Boards (PCBs)he compliance records have been satisfactory.

Further, BBMB has implemented Environmental Management System (EMS) as per ISO 14001. The
practice and records of internal and external audit of EMS premMideis for independent assessment and
lend credence to the information provided@he Environmental Auditherefore focused on the assessment

of EMS to understand organization wide commitment and management caphditg BBMB. This

assessment has besatisfactory.
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1.9 Structure of the Report: The report is developed across six chapt@hapter 1 sets the context.

Chapter 2 provides an overview of BBMB, its mandate, assets under management and theegnoimic

and environmental implications. Tharious environmental management related initiatives undertaken by

BBMB are described ihapter 3 with an introduction to the EMS approach that has been adopted. The

EMS approach has now set an overarching framework at BBMB that is driven through qlojectives

and targets rather than practicing a project limiteth@a approachChapter 4 therefore details the EMS

system at BBMB, its structure and operatioith supporting details in various annexé&hapter 5

describes the social welfare relatediatives undertaken by BBMB that are interlinked to environmental

i ssues and demonstrate BBMBOs Fipallyoozeratl obgeevatiane anchu ni t vy

recommendations are summarizecCimapter 6f or BBMB&s considerati on.
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CHAPTER 2

BACKGRO UND: ABOUT THE BHAKRA -BEAS MANAGEMENT BOARD

2.1 History and Evolution: BhakraBeas River Valley Development Projects fexra major part of

the master plan formulated for the optimum utilisation of waters from three rivers viz. Sutlej, Beas and
Ravi whidh came to the exclusive share of India as per Indus Water Treaty concludegtigitbouring
Pakistan in the year 1960. Originally, the BhaRems River Valley Development Projects were the joint

ventures of erstwhile Punjab and Rajasthan State Govermment

2.2Constitution: However, on reorganisation of the erstwhile state of Punjab on 1st November, 1966, the
Bhakra Management Board (BMB) was constituted under section 79 of the Punjab Reorganisation Act,
1966 for the administration, maintenance and aig@m of Bhakra Nangal Project ori' Dctober 1967.
Construction of Beas Projects, a joint venture of States of Punjab, Haryana and Rajasthan was entrusted to
Beas Construction Board according to Punjab Reorganisation Act. The Beas Project Works, on
compldion, were transferred by Government of India from Beas Construction Board (BCB) to Bhakra
Management Board as per Section 80 of the Punjab Reorganisation Act, 1966 and the Bhakra Management
Board was renamed as Bhakra Beas Management Board (BBMB) \bth.May 1976.

Partner State Governments and their State Electricity Boards form the key partners and stakeholders of
BBMB. The BBMB consists of a whole time Chairman, two whole time Members (appointed by the Govt.
of India) and one representative eachrfrihe states of Punjab, Haryana, Rajasthan and Himachal Pradesh
besides two representatives from Govt. of India (One each from Ministry of Power and Ministry of Water

Resources).

2.3 Vision, Mission and the Mandate:Box 2.1 below states the Vision andidgion statement of
BBMB

Box 2.1 Vision and Mission statement of BBMB

Vision Statement:

AiTo |l ead and be a trend setter in the power
renovation and modernization of hydel projects, transions canal systems and to exploit new hy
power potential to optimally utilize the exi
Mission Statement:

ATo keep our systems running efficiently at
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The mandate or the functions of BBMB which areed@fped in Section 79(1) and (3) of Punjab
Reorganization Act are as under:

1. To administer, operate and maintain BhaRemas Projects, Be#atluj Project and Pong Dam.

2. To regulate the supply of water from Satluj, Beas and Rauvi rivers to the Statesadf, Maryana,
Rajasthan and Delhi.

3. To regulate the supply of power from Bhakra Nangal and Beas projects to the States of Punjab,
Haryana, Rajasthahlimachal Pradesand Chandigarh.

4. Any other function as Central Government may assign after consultatiotheiGovernments of
States of Haryana, Punjab, and Rajasthan

2.4.1 Assets Constructed, Presently Managed and Assets Improvedhe BBMB projects were

begun on the basis of the Inff@k Indus River Treaty allowing for the exclusive use of the river
waters of Rei, Beas and Sutlej to India. The projects were initiated as early as 1948 and
substantially completed around 1966. The main dams/barrages forming a part of the BBMB
Master Plan were

™

BhakraNangal on River Sutlej

T

PongPandoh on River Beas
A Thein on RiveRavi

Among these, the Bhakra Dam was the most significant project
BBMB functions to distribute waters of the three rivers as well generate and distribute the generated hydro
power to the states of Punjab, Haryana, Rajasthan, Himachal Pradesh and taethendently

administered Union Territories of Delhi and Chandigarh in Northern India.

Figure 2.1shows the location of the influence area states covered by BBMBigme: 2.2is theMaster

Plan of River Satluj, Beas, Ravi and Connected Main Canals.

*In the year 1999, the Government of India entrusted additional functions of providing and performing
engineering and related technical consultancy services in fields of HEPs and irrigation projects.
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Figure 2.1: States Benefiting from the Bhakra Nangal Project
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Figure 2.2: Master Plan of River Satluj, Beas, Ravi and Connected Main Canals.

U Bhakra Nangal Project:

The Bhakra Dam was the first mgturpose project of Free India. It was dedicated to\tagon on the
22" of October in 1963 by Pundit Nehru. Key features of the Bhakra dam are:

Height of the dam 225.55 m (740 feet) (from the deepest foundation
Type of dam Concrete straight gravity

Length at top 1700 feet

Elevation at top of dam (@ve mean 1700 feet

sea level)

Name of reservoir Govind Sagar

Area of reservoir 168.35 sg.km

Length of reservoir 96.56 km

Catchment area 56,980 sq km

Gross Storage capacity Beservoir 9621 million nt

11
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Key features of the Bhakra Dam powenudes are:

Left Bank Power House

Installed capacity 5 x 108 MW = 540 MW
Type of turbine Vertical shaft

Right Bank Power House

Installed capacity 5x 157 MW = 785 MW
Type of turbines Vertical shaft

U Nangal Dam and Nangal Hydel Channel

Abarrge at Nangal called fANangal Damo for diversion
65 km long Nangal Hydel Channel was constructed in 1954.

U Canal Power Houses

Power generation at Ganguwal (77.65 MW) and Kotla (77.65 MW) Canal Power Hodsesntraenced
in 1955 and 1956 respectively.

U Beas Satluj Link Project (Beas Uniti 1)
This was the first Intelinking River Project.
Beas Unitl i.e. the Beas Satluj Link Project had been completed in 1977. It diverts 3.80 MAF of

Beas Waters to Satluj argknerates 990 MW of power at Dehar Power Plant. The Schematic

View of the Beas Unit | is shown inFigure 2.3

12
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Figure 2.3: Schematic View of the Beas Unit |

U Beas Project (Beas Unit II)

Beas Uniti Il is the Pong Dam which was completed in 1974s lalso a big storage dam and the main
source of water to the desert lands of Rajasthan. 396 MW of power is generated here. The key features of

the Pong Dam are:

Height of Dam 132.59 m (435 ft.)
Gross Storage capacity { 8570 million
Reservoir
Areaof Reservoir 260. sg. Km.
i BBMB Reservoirs
There are two big storage Reservoirs namely, 06Gobi

irrigation and drinking water to Punjab, Haryana, Rajasthan, Delhi and Chandigarh. Drinking water is also

supplied to Himachal Pradesh.

13
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Sr. Name of the Plant Original Installed Capacity Installed Capacity after
No. RM&U
1 Bhakra Left Bank 450 MW 540.00 MW
2 Bhakra Right Bank 600 MW 785.00 MW
3 Ganguwal Power Plant 77.65 MW 76.39 MW
4 Kotla Power Plant 77.65 MW 77.34 MW
5 Dehar Power Plant 990 MW 990.00 MW
6 Pong Power Plant 360 MW 396.00 MW
TOTAL 2555.30 MW 2864.73 MW
i BBMB Transmission Network (as shown in Figure 2.4)
Lines Sub-Stations (Nos.) Lines Length (Ckt.
km.)
400 KV 3 574
220 KV 17 2995
132 KV 2 22
66 KV 2 115.5
Total 24 3706.5

14
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Figure 2.4: BBMB Transmission Network

2.5

Environmental and Economic Benefits Accrued to BBMB ProjectsAll the three river valley

projects managed by BBMB i.e. Bhakiangal, BSL Project anBeas Dam Project were planned and

executed before 1978, i.e. much before Environmental Impact Assessment (EIA) was made mandatory by

the Government of Indfa Hence, no EIA report is available on the BBMB projects.

The environmental benefits of the mois have been however accounted on gross terms. For exheple t
BhakraNangal Project (BNP) has generated about 248 billion kWh of energy between 1955 and 2005. An

equivalent thermal power would have consumed 161 mitbosof coal and would have proded more

® Ministry of Ewvironment and Forests vide Notification on EIA of 1994 mad

e Environmental Impact

Assessment mandatory for the Environmental Clearance of Large Hydel projects
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than 50 milliontonsof ash content. Environmental impacts of handling and disposal of such quantities of
fly ash, especially on the counts of air emissions, land occupation and soil/water degradation were thus

avoided had a coal based thermaleowas taken for generation of power.

Some of the significant socEconomic benefits of BBHB projects are listed below. Many of these

benefits provide reduced risks, conservation and protection to the environment in the catchment of BBMB.

91 Bhakra and Bas Projects, being mutiurpose projects involvingower and irrigation, have ushered
in I ndkadssxnwéIGIr e e nhe Bssuved irrigation supply ;for the Green Revolution was
provided by canals from BNP as well abe wellsenergized from th@ower generated by BNP.
Combined together, these two aspects of BNP had a major role in the food grain production in Punjab
and Haryand between the 1960s and 2000, productivity for wheat and rice in terms of kg/Ha has
nearly tripled for both states. Atie present time, the average wheat yield in Punjab is the highest for
any state in India, with Haryana taking second place. Only these two states in India have crossed a

yield of over fourtonsper Ha, a fact credited to BBMB projects

1 In 1951, only 42 ouof 11,947 villages in Punjab had electricity. With the help of power generation
from Bhakra, Punjab and Haryana were the first States in Ingieotide electricity to every village
in the year 19756.

1 The Bhakra and Beas Reservoirs have been showavi® the regional ecology from devastating
floods. While flood control was not a primary objective of the project, it has proved to be a boon for
the areas and population in the downstream areas of river Sutlej. Since commissioning till date,
average dayl inflows of more than 90,000 cusec were received in 16 years. Bhakra absorbed all the
floods except in two years i.e. in 1978 and 1988 when average daily discharge of more than 50,000
cusec were made from Bhakra Dam. Bhakra Dam has also been absodusgifido 6,00,000 cusec.
Similarly, the flash floods in 1997, 2000 and 2005 in the Sutlej brought aboutskzalgedevastation
in Himachal Pradesh, but had effectin Punjab

1 With the help of power generation from Bhalktangal Project, the region uemventlarge-scale
industrialization. Nangal Fertilizers factory was among the earliest of these which received Power
directly from Bhakra Power Houses. The refugees settled in BNP Comanaadoon developed
industrial enterprises. Ludhiana, Jalandhar Anttitsar in Punjab and Faridabad, Ballabhgarh and
Sonepat in Haryana were developed as major industrial centres. In addition to big industries, a large
number ofsmall-scale industrieshave also come up in this area. In Punjab alonentimeber of

smaltscale industries hagrown to around 2,00,000, employing nearly a million people.

16
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1 These reservoirs have also providedoarce of tourism.Every year, bout 3 lakh tourists visit the

Gobind Sagar Lake which was formed upstream of the Bhakra dam as aomagbrattraction.

1 BBMB project reservoirs serve as important sourcefssbfproduction as well On an average, over

1,100tonesof fishery products are raised and sold by the local fishermen each year. The Gobind Sagar

reservoir has in fact createdstdry by maintaining the highest per unit fish production in large

reservoirs for the last two decades in the country. 1,400 direct and 1,500 indirect jobs have been

generated to run these operations.

Box 2.2lists some of the salient economic indicatattsibutable to BBMB projects.

Box 22: Salient Economic Indicators Attributable to BBMB Projects

Bhakra Nangal Project:

New area irrigated: 26 lakh Ha
Area where irrigation improved:
lakh Ha

Number of towns electrified: 128
Number of villages eledfred:
13,000

Annual increase in food grain
15.78 lakh tonnes

Cost of annual agriculture
produce: Rs. 465 crores

Cost of outturn from major

industries: Rs. 635 crores

Beas Project Unit | (Beas Sutlej

Beas Project Unit Il (Beas Dam

Link):

Annual irrigation: 3.26 lakh Ha
Annual ircrease in food graing
223.6 thousand tonnes

Cost annual

of agriculturg

produce: Rs. 100 crores

at Pong):

Annual irrigation: 1.6 million Ha
Annual increase in food grains:
million tonnes

Cost of annual produce: R350

crores

Clearly, the economic indicators show a significant positive impact of BBMB projects on the economy of

the participating States.

BBMB has been following all the environmental compliance related requirements with the concerned
authorties by undertaking prevention, control and monitoring measures. In addition to the requirements of

Environmental Compliance, BBMB has adopted an Environmental Management System (EMS as per ISO

14001) on a proactive basis supported with an Environmentabféanent Plans (EMP). This EMP is

17
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implemented and improved on a continual basis to ensure that environmental aspects (issues) are identified

and addressed through appropriate institutional and budgetary provisions.

On the whole, it can be said that BBMBojects have brought abagdciceconomic upliftment of the

region by way of enhanceiddustrialization &employment opportunities, better energy and irrigation
facilities, ecological protection and improvement due to-dewvastationpossible byflood cortrol

measures A balanced view on economic, environment al

effectiveness therefore shew positive result.

18
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CHAPTER 3

MANAGEMENT OF ENVIRONMENTAL ISSUES / ASPECTS AT BBMB

3.1 Key Environmental Issues:As nonew construction activities are executed by BBMRler the

present project activifjthe environmental issues/aspects for BBMB are limited mainly to the operation of
various existing assets, utilities and supporting infrastructure. The key activitiialk@ttlenvironmental

issues cover the following as depicted able 3.1

Table 3.1 Environmental Issues/Aspects in BBMB Operations

Activity Environmental issue/aspect

Management and disposal of silt in reservoirs impact on land and agriculture

Minor repairs, reconstruction for strengthening e| Construction and demolition waste

Lake tourism activities Contamination of water

Fabrication and Maintenance of machinery impact on soil and water due to release of
lubricants;
noise,

packagingvaste

worker health and safety

Townships Generation of sewage
Generation of solid waste

Generation of biomedical waste from hospitals

All the impacts cited above are mitigable and not significant if managed effectively especially to meet the

comgiance requirements as per the applicable laws and regulations.

3.2 Impact Mitigation and Enhancement Measures:BBMB has been addressing the impacts cited

in Table 3.1 through various mitigation as well as enhancement measures. These include

19
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9 practicirg good housekeeping and training at the project sites (e.g. through waste prevention and
managemeit In addition, BBMB has beeohecking encroachments along the roads to stop

choking of drains, supply lines, sewer lines etc. as a preventive measure.

9 raising awareness. BBMB has been implementndhwar eness Programmes?o
employees to plant trees/plants around their residences/colonies.

9 creation of requisite pollution control facilities (e.g. providing environmental infrastructure at

townships)

1 implementing environmental enhancement measures through stakeholder partnerships (e.g. joint

aforestation with communities and construction contractors)

9 carrying out monitoring and control (e.g. ensuring environmental compliance and permits with
Pollution Control Boards (PCBs)

1 conducting environmental impact assessment (EIA) where there is a public interest, issues are

complex and identification of mitigations is not obvious

1 Remaining in touch with PCBs for latest guidelines, innovations, instragcitiothe environment
field. Participate in seminars, publish papers relating to the steps undertaken and results gained

and to conduct pilot studies, if found necessary.
It may be thus observed that the strategies adopted by BBMB are wide encompassiimg prevention,
control and conservation supported by physical, institutional and policy measures. Some of the specific

mitigation and enhancement measures implemented by BBMB are listed in the sections below.

3.2.1 Impact Mitigation Measures: On the townships, following measures have been taken towards

building and operating required environmental infrastructure.

1 Sewage management at BBMB townshiB8MB has three major residential townships at Nangal,

Sundernagar and Talwara. At Nangal, whicthis largest township, a Sewage Treatment Plant (STP)
of 1.5 million gallon per day capacity is in operation. Sundernagar, Pandoh and Slapper townships also
have STPs. There is no STP at Talwara where the sewage is treated with bleaching powder. However,

regular testing of sewage quality is carried out from labs.

1 Hospital waste management in BBMB hospitdlsere are three 1&fedded hospitals in the townships

of BBMB, at Nangal, Talwara & Sundernagar. Hospital waste is disposed off as per prescribed norms
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Clearance for treatment/disposal of -niedical waste has been obtained from PPCB for Nangal &
Talwara Hospitals.

1 Solid waste manageme®BMB has prepared solid waste management plans for its safe and scientific

disposal around the project areas as m@nt with the applicable MSW (management and handling

rules). These plans are currently under implementation.

3.2.2 Environmental Enhancement Measures:Apart from mitigations and management measures,

BBMB has carried out environmental improvement jgets and programmes. Highlights of these

initiatives are described below.

T Adj acent to the fiGreenland Projecto, a ORock
Chandigarh has been established on 20 acres of land at Talwara under the alie ghidladam Shri
Nek Chand Jilt is important to note that the Rock Garden was established with Beas Project

wastes.
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BBMB hasidentified greerbelts & development of parks, nurseries, gardens in the spare land of BBMB.
Here, aforestation prograne® are taken up in partnership with communities and drawing support from

construction contractors.

BBMB has prepared oO0Catchment Area Treatmentd and 6

these plans in coordination widimachalPradestGovt. Authorities.

3.2.3 Environmental Monitoring : BBMB monitors the effectiveness of mitigation measures through

environmental monitoring activities that are conducted in and around project locations as well as

townships. Monitoring activities include

1 Monitoring of water quality at reservoirs and drinking water supplies

1 Ambient air and workspace noise monitoring

3.2.4 Conduct of Environmental Impact Assessmentin some cases where the impacts need to be

assessed on a more scientific basis, or if grievaneesported by the affected people, then BBMB has

conducted Environmental Impact Assessment (EIA) on its own.

These EIA studies are not stipulated under the EIA Notification but are conducted to resolve issues on a
more rational and scientific basis. Oniech example is the EIA of BSL project that was commissioned by
BBMB in 2000. This case is illustrated in the section below to underscore the proactive approach of

BBMB in managing the environmental issues.

3.2.4.1 Case of EIA Study of the BSL Project

BBMB decided to engage NEERI, Nagpur for the EIA and EMP studies of BSL Project in 1999, because

of the grievances received by affected people on account of the accumulation and disposal of silt. Public
representative bodies/Non Government Organizatio®(# of the area, other Himachal Pradesh Govt.
departments were also made stake | der s in the study. The O6Final Rer

December 200C-igure 3.1shows the project location.
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Figure 3.1 Beas Satluj Link (BSL) Project

The NEERI report was discussed in the 176th meeting of BBMB held on 12th November 2001 in which it
was decided to implement the shtatm mitigation measures as recommended at a cost of Rs. 182.8 lakhs.
Table 3.2shows the actions taken by BBMB againstd@fic environmental issueas identified in this

project.

Table 3.2 EIA and EMP for BSL Project

Short-term Measures

Issue Identified Action Taken by BBMB

Flow of Beas River downstream of Pandoh Dal BBMB started maintaining the minimum daily inflo

Minimum daily inflow in River Beas at Manq in river Beas at Mandi equal to 5% of the minim{
town shlould be 5% of minimum daily flow daily inflow upstream of Pandoh Dam
upstream of Pandoh Dam. After accounting forl recommended by NEERI and also started sending
the Khads/River/Rivulets confluencing with t| data to H.P. Pollutio Control Board, Shimlé
River Beas in the reach between Pandoh Dam| regularly
Mandi and flowing under normal prese
condition, the short fall, if any, may beade up

by release of water from Pandoh Dam.
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