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Benefit Value (Rs crore) 

Irrigation 5,800 
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CHAPTER 1  Rationale for the present consultancy study 
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India’s water economy 
 
A review document prepared by the World Bank (Briscoe, 2005) lucidly outlines the 
challenges in water development and its management and suggests a few steps to 
be taken in order to meet these requirements. The steps include an improvement of 
the efficacy with which water institutions are run, by making them more participatory 
in nature and ensuring regulatory and financial freedom to them. A very grim 
scenario is projected here in that the demand for water far exceeds its supply, and 
that short term measures, such as groundwater abstractions, are not sustainable. 
Thus it calls for massive increases in water infrastructure and also a pathway that will 
ensure that the water supply potential is optimally utilized in India. A specific case for 
furthering surface water investments is made since India currently only stores only 
30 days of its intermittent rainfall compared to an average of 900 days in developed 
countries. Similarly with regards to hydropower infrastructure, India only utilizes 20 
percent of its potential, as compared to an average of 80 percent in the developed 
countries. Briscoe’s (2005) recommendations, while well-meaning, are however not 
novel. Ideas such as making processes more participatory have been highlighted in 
India’s National Water Policy of 2002. The good news that is highlighted is that the 
World Bank plans to increase funding for water projects in India. These funds, if 
effectively utilized, can only do good for India. This implies that there be a supportive 
policy regime that does not impose undue financial byrden on the hydro sector. The 
present study generates estimates of benefits of hydroprojects to build a case for a 
suitable payments regime for diversion of forestland.  
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 Suggested categories of forests 
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Box : The long hand of forest law 
 
In the state of Tamil Nadu, a large area of notified forest land (under 
IFA 1927) has been converted into monoculture plantations of 
commercial timber species and non-timber species such as Rubber, 
Cardamom, Tea and Coffee.  Moreover, the area is being managed 
in a profit oriented industrial manner.  Although these ventures are 
not land use changes in a strict sense, rubber, cardamom and tea 
plantations cannot be termed as a forest in the ecological sense.  
What is interesting is that these plantations do not attract the 
provisions of Forest Conservation Act though they may result in the 
loss of significant ecological services.   
 
Similarly, a large land area belonging to community (Panchayats) 
and even individuals has been declared closed under PLPA 1900 
(Punjab Land Preservation Act) in the states of Haryana and Punjab.  
Premise of closure of such areas under PLPA  stem from the location 
of these lands in fragile ecological zones such as Shivaliks and 
Aravalis.  There is a long list of do(s) and don’t(s) for such areas 
under the PLPA.  For example, even tilling of soil for agriculture is not 
permissible.  Further, removal of stones and grasses for bona fide 
use is prohibited.  Such lands have been regulated by State Forest 
Departments traditionally since 1900, when PLPA was enacted.  The 
Supreme Court has considered such areas as forests for the purpose 
of FCA and their diversion for non-forest purposes also attracts 
mandatory clearance from the State Forest Departments and MoEF.  
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Table 1. A functional classification of forests (National Forestry Action Plan, 1999) 

Forest type Area (mha)  

Protection Forests (for biological stability) 10 

Production Forests (for meeting timber requirements) 15 

Social Forests (for needs of local communities) 25 

Protected Area Network 14 

Total 644 
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CHAPTER 3 Parameters for estimating value of forests  
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Table 2 Categories of forests based on canopy density (Forest Survey of India) 

Category  Canopy density 

Very dense forests > 70 % 

Moderately Dense Forests 40-70 % 

Open forests 10-40% 
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Table 3 Categories of forests and dominant values 
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Category of Forests Biotic Ecosystem attributes Socio-economic Topography/soil 

 Stand 

density/ 

canopy 

density 

Growing Stock Faunal/floral 

diversity 

Presence of 

Threatened/ 

Keystone 

species 

Watershed/ 

Hydrological 

Nutrient 

Cycling 

Carbon 

Storage 

Air 

quality 

Subsis-

tencece 

and 

livelihoods 

Recreational Religious and 

Cultural  

 

             

Conservation Forests VR VR HR HR HR HR VR HR NR HR VR HR 

Production Forests HR HR R R R HR HR R HR R R R 

Restoration Forests R R R NR R HR R NR R NR NR HR 

             

             

HR-Highly Relevant             

VR-Very Relevant             

R-Relevant             

NR-Not Relevant             
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CHAPTER 4  Review of literature on value of forestland  
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 Recent importance of NPV in the context of forests  
�������
����������������� ��������
����
�������������������������

���������'������������������)������������������ ������
���������

�
)�������
���������"�������E
������'��������������������������

��������)� �����%!
��������������������������������0��������

���� ��)�����������)������� ���������������A�.B����
��"�����

�.������)���������������������������������������������)� ������ �

������������������<�%!
�)� ����������
�������L���)��������M�

��������������������������
����������������������������

�

��"����<�������0���'���'
��������)��#�����������������������������

��
��������������������������������������������0�������������

��
�����������������������������������
���
�������������������������

�������

�

.���������������<��))������������%!
�����������������������������

���������������������)��#�������������E
�������0��<��������������

��������� �"���� �������������)� ��������������������������������<�

��������������������)�����
�����)���<��������
������)��#����

0�������������������������� �"���� ����K��������
��������0 ���

�"�������������'�$��

�

&������������������0���������������)�������%!
�0����������A����B�

���������������������������������������A��������������������)���B<�

����0
�����'���������������������
����������%!
��������������

�����;���������������3���������������<���������������� )������

������������
�����

�

&����������������������������<��������������������������

0��������������������������������
���A������������<���� ����)�"���

)��#���<�"������������������ )������
���������������� )�B��

�

 Typology of forest values  
+�����������������������������
�����������
���3�������� �)�������

�������������'�����'�����������������������������
�������0���*���

�������0��������"������;���� �������� ���
��������0������ )������

�����������������
�����

�

����	���	���
���	�"��������3����������������
����������0����������

��������������������
�)�����'�����A����
0��������������
����

�"���������)�����������������B������������)
�����)���
������

������� �A������������������0����;��������B����

�

����������	���
����"���������
����������������'������
�����������

����������������
����������������
))�������)�������������

���������������������������'������������������
�������������������

����������������)���
������ �������)��
����������������'�0�
���'�

��������

�



26    Study of two hydro projects 

T E R I  Report No. 2005SF32 

�����	���
���	�������������������'�0���0����������������;��������

���������������������
�������	���������
��������� ��	�����
����

�������������������
�������)��)����� �)��������#
���3��"��'�

�����������������������������
�����;���������������������������� �

��������� ��������0���������������������
��� �
�����������
���������

��'�������� �)����������
����������;���������������.��P���0�����

��������
'�������� ������������������������������������
��)������

�������������������)���������������������
��������������3�����

�
�
���'���������������������� �����������#� �����0�������������

���
��������
������

�

����������������)�����������������������'�� �
������	�����
���

A��������)������������������"����������0���B<������������������
���

����������)�����������������������������
������
����������
���0��

�����P�����������
�
����+����������������������������������� �0��


��;)���������
��;)������<�0
���� ����������'�����
������
�
���

����������� ������������������������'������������������������ �

�����0����)����������������������������
���������)
�)�������

Table 4 Use and non-use values of forests  

Use Values Non-Use Values 

Direct Use Indirect Use Option Existence 

Timber, fuelwood, 

woodchips, charcoal  

Fisheries  

Forest resources: food, 

medicine, construction 

materials, tools, dyes, wildlife  

Agricultural resources  

Water supply  

Water transport  

Genetic resources  

Tourism and recreation 

Amenity value   

Human habitat  

Educational, historic and 

scientific information 

 

Watershed services   

Groundwater recharge 

and discharge  

Carbon sequestration   

Biodiversity maintenance  

Migration habitat provision  

Nursery and breeding 

grounds for fish  

Nutrient retention  

Coral reef maintenance 

and protection  

Saline water intrusion 

prevention 

Future 

direct and 

indirect 

uses 

 

 

Cultural and 

aesthetic  

Spiritual and 

religious 

 

Source: Adapted from Bann, C. 1997 
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Table 5.  Methods for valuing forests 

Valuation method Relevant forest benefits Strengths and 

weaknesses 

Market prices: 

Use data from surveys of 

producers and consumers, 

adjusted if necessary to account 

for seasonal variation, value-added 

processing and/or public policy 

distortions. 

 

Price-based valuation is 

commonly applied to non-timber 

forest products which are partly 

or informally traded, in order to 

estimate subsistence and/or 

unrecorded consumption.  

 

Market prices clearly 

reflect consumer 

preferences, but often 

need adjustment to 

account for public policy 

distortions or market 

failures. Aggregation or 

extrapolation of values 

based on potential 

production is not valid 

unless account is taken 

of likely price effects 

(elasticity of demand). 

 

Surrogate markets:  

Travel cost - use survey data on 

direct costs (e.g. fares, 

accommodation) and, in some 

cases, opportunity costs of time 

spent traveling to and from a site, 

evaluated at some fraction of the 

average wage rate. 

 

Hedonic pricing - use statistical 

methods to correlate variation in 

the price of a marketed good to 

changes in the level of a related, 

non-marketed environmental 

amenity. 

 

Substitute goods - use market 

prices of substitutes for non-

marketed benefits. 

 

Travel cost is often used to 

estimate demand for forest 

recreation at specific locations. 

Related methods used mainly in 

developing countries estimate 

the value of non-marketed, non-

timber forest products in terms 

of the opportunity cost of time 

spent collecting and/or 

processing them. 

 

Hedonic pricing is used to 

estimate the impact of proximity 

to forested land and/or logging 

on the prices of residential and 

commercial property. 

 

Substitute goods approaches 

may be used wherever close 

market substitutes for non-

timber benefits exist. 

 

Provided the relation 

between the benefit 

being valued and the 

surrogate market is 

correctly specified, and 

prices in the surrogate 

market are not very 

distorted (e.g. by policy 

intervention), such 

methods are generally 

reliable. 

 

Travel cost estimates 

may need to account for 

various objectives 

(benefits) in a single 

trip. 

 

Hedonic pricing 

requires large data sets, 

in order to isolate the 

influence of a non-

market benefit on 

market price, relative to 

other factors. 

 

Production function: 

Change in production method - 

uses data on the physical relation 

between level (or quality) of a non-

market benefit and level (or 

quality) of output of a marketed 

Change in production (or “input-

output” or “dose-response”) 

methods are used to estimate 

both on- and off-site impacts of 

land use change, e.g. the effect 

of logging on hunting, 

Change in production 

methods require good 

data on biophysical 

relationships (dose-

response). 
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Valuation method Relevant forest benefits Strengths and 

weaknesses 

good/service. 

 

downstream water users, 

fisheries, climate. 

 

Stated preference 
Contingent valuation method - use 

consumer surveys to elicit 

hypothetical individual willingness-

to-pay for a benefit, or willingness-

to-accept compensation for the 

loss of that benefit.  

 

Contingent ranking / focus groups 

– use participatory techniques in 

group setting to elicit preferences 

for non-market benefits, either in 

relative terms (ranking) or in 

monetary terms. 

 

Recreational values are often 

estimated using contingent 

valuation. 

Stated preference methods 

such as CVM are the only 

generally accepted way to 

estimate non-use values, e.g. 

landscape or biodiversity 

values, for which price data do 

not exist and/or links to 

marketed goods cannot easily 

be established. 

 

Contingent ranking may be 

used where target groups are 

unfamiliar with cash valuation. 

 

Contingent valuation 

estimates are generally 

considered reliable if 

strict procedural rules 

are followed.  

 

Participatory techniques 

are more experimental 

and not widely used to 

estimate non-market 

forest benefits. They 

are good at eliciting 

qualitative or 

“contextual” information, 

but there are doubts 

about their reliability for 

estimating willingness 

to pay. 

 

Cost-based approaches: 

Uses data on the costs of 

measures taken to secure, 

maintain and/or replace forest 

goods and services. 

 

Cost-based approaches include 

replacement/relocation cost, 

defensive expenditure and 

opportunity cost analysis; may 

be used (with caution) to value 

any type of forest benefit. 

 

Cost-based approaches 

are usually considered 

less reliable than other 

methods. One test of 

validity is evidence that 

people are prepared to 

incur costs to secure 

relevant benefits 

Source: Bishop, J.T.  (1999) 
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Table 6 NPV studies on forest goods and services  

Source Country Forest type Forest good/ service Methodology Value (Rs.) 

Kumari, 1996 Malaysia Peat forests  Timber, bamboo, 

NTFPs, carbon stock  

Comparing 

unsustainable with 

sustainable 

forestry  

28,786/ ha 

incremental 

benefit 7  

Kramer et al, 

1997 

Madagascar Tropical 

forests  

Flood alleviation benefits 

of watersheds 

Loss in producer 

surplus in moving 

from with to without 

forest  

56.18 lakhs 

incremental 

benefit 8  

Pearce and 

Moran, 1994 

Uses benefits 

transfer from other 

country studies  

Value of 

representative 
hectare of 

forest land  

Biodiversity- medicinal 

plants  

Benefits transfer  18,623/ ha 

Haripriya, 2005 India Various 

forests in 

India  

Non Timber Forest 

Products  

 Net price method 
9  

10,763/ ha 
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Source Country Forest type Forest good/ service Methodology Value (Rs.) 

Houghton and 

Mendelsohn, 

1996 

Nepal Sal/ Chir/ Oak 

forests  

Fuelwood  Net revenues 

converted to NPV 

54,236/ ha 

Peters et al, 

1989 

Brazil Tropical 

rainforest  

Timber  Net revenues 

converted to NPV  

1,41,178/ ha 

Manoharan, 

2000 

India Various types Various products Not mentioned Wide range 
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Table 7 Intangible benefits 

Source  Intangible Benefit Annual Value Location Methodology 

Kumar P  Soil Conservation Cost of soil 

erosion Rs 

21593 

Doon Valley Replacement Cost 

approach 

Chopra and 

Kadekodi 1997 

Ecological functions 

for local residents 

Rs 624 per ha Yamuna 

Basin 

Contingent 

Valuation Method 

Chopra and 

Kadekodi 1997 

Soil Conservation Rs 2.0 lakh per 

ha m soil 

Lower 

Shiwalikh 

Indirect Method 

�

Table 8 NPV estimates by type of forest land  

Nature of Forest 

land 

Selected 

economic benefit 

Value of annual flow of 

goods & services per hectare 

(Rs.) 

Present value* of goods & 

services per hectare (Rs.) 

  Mini. Max. Mini. Max. 

Plantation/Single 

species forest 

(teak, sal forests, 

etc.) (Crown 

density < 40%) 

Timber 2701 9270 33660 115525 

Multi-species 

plantation/open 

forests (crown 

density 10-40%) 

Timber + NTFP 3239 12227 40365 152375 

Dense forests 

(crown density 

>40%) 

NTFP+ Ecological 

functions+ Carbon 

store 

21287 322957 265283 4024758 

Protected Areas 

(PA) 

Eco tourism + 

ecological 

functions+ carbon 

store 

21425 340444 267003 4242685 

* At 5% rate for a period of 20 years 

Source: Manoharan 2000  
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CHAPTER 5  Dominant values of forestland diverted  
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Table 9 Total area submerged under Bhakra Project from Bilaspur Forest Division 

Range Name of Forest Settlement 

Block 

Name of Plot Areas which 

will be 

submerged 

in acres 

1 2 3 4 

Naina Devi Naina Devi Forest Naina Devi 145 

Sadar Chamyawan Sangan Chamyawan Sangan 57 

Sadar Fatehpur Dhindru 31 

Sadar Fatehpur Dadnal 44 

Ghumarwin Ghaniri Ghaniri 88 

Ghumarwin Rahan Rahan 5 

Ghumarwin Rahan Khurjahal 1 

Ghumarwin Rahan Jhaula 17 

Ghumarwin Kot Dhar Bagphal Jai Shri Devi 19 

Ghumarwin Kot Dhar Bagphal Dhangu Baungar 35 
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Range Name of Forest Settlement 

Block 

Name of Plot Areas which 

will be 

submerged 

in acres 

1 2 3 4 

Ghumarwin Kot Dhar Bagphal Chaunta Thathal 2 

Ghumarwin Kot Dhar Bagphal Dhanola Sasota 78 

Ghumarwin Kot Dhar Bagphal Bagphal 187 

Ghumarwin Kot Dhar Bagphal Dhar Kot 132 

Total   841 = 340 

ha 

Source. Working Plan of Bilaspur Forest Division for the period (1954 – 1974) 
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Table 10 Working Circles for the submerged area of Bilaspur Forest Division 

Working Circle Submergence area from 

Bilaspur Forest Division 

(ha) 

% of  submergence area in 

Bilaspur Forest Division  

Protection  149.80 44.00 

Fuelwood / Timber 35.63 10.46 

Bamboo 153.04 44.95 

Total area 338.46   

       Source. Compilation based from the Working Plan for the period 1954 to 1974  
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Table 11 Working Circles of area submerged under Govind Sagar 

Working Circle % submergence area 

Bilaspur 

Area for Bhakra (ha) 

Protection  44.00 1892.98 

Fuelwood / Timber 10.46 601.30 

Bamboo 44.95 2582.87 

Total area   5077.15 
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Table 12 Use of nested quadrat plots for sampling and measurement 

Quadrat 

dimension 

Use of quadrat in measurements and sampling 

 

20 x 25m Identification of the species of the individual tree of DBH (Diameter at 

Breast Height) >= 10cm, measurement height in meters.  

5 x 5m Identification of the shrub species and individual shrub 
�

 Data analysis 
�����������0����'��
���0�������"�����������������
'��

����
��������������
��<�"����
���������������������
��������

0������������������������ �����
��������A������������

)�����
���B��
��������������'���=�<�������������0���������'���

&���A!��������������P ����
������B��
�



55    Study of two hydro projects 
 

T E R I  Report No. 2005SF32 
 


��
�����������������"�������
����������
'��E
������'�����

����
����a����A"H,B�"�����a�����E
�����������
�����,�96<����������

����
������"�����������'��������������

�

�������
��������������������)�����������������)���)����"���

�
�����
)�������������������������)������0 ��
���)� ��'�����

���
���"�����)�������'����� ����"���������)�������������)������

"��������������0�����

�

�

Calculation of flows 
�������"�����������)���
���)������������������
������0������������

)����� ��
��� �����������)���������������
�������������0����

�;���)���������������������
0���'������)�������)������)����������

 �������'
������������������������"��3��'����������

�

���� �����������0���"�����������������	*J��������������0�������

�����������������0���������������������#������0����)����������

�����������
���)�������������
������0 �
���'��;)�����0���

���������A&����������������;�5����.��
�������������;�%������

 ����<�������"�������������������;)�����0���������������'�B�������

)�������������
�0�����������������������������������0���

������������'��������)
�������
�0������ ������

�

���� ���������
��"�����������
������0 �����������'��*3'�����

�
��"����)���������
���)�����"���������
�0���������������������

)�����
���� ������

�

��������
�����������)�����������)���
���������'�
�������'�������

�������������������
0���'��������
���������!������������������

�

+�������
��������������������� ����"�<��������7�)����������

���0��<��
��"��������0��0�������
����A���)��������0 �����

���������!�������������+������&�)��������B�����)��������

'�����������0��������
������
���'���������������������
��0�����

���������������)�����
�� ����������)�������)������������3���

)��������'�
�������0����������������

Results of primary survey 
���
�������)����� ��
��� ������������������������0���0���"��.�

����������,��)������"����)�����������������)���'�)������������

����
������������)����������,����
0��)���������������)����������

���������������������
�����
������'��������������������0����
��

�)������"���������������<��������������)���'�"�����������5�����

���7������������<� �����)���
���������'�����������0������������

�����������������K��3��'�!������������)
��+������&���������

�

�

 



56    Study of two hydro projects 

T E R I  Report No. 2005SF32 

Table 13 Species abundance based on the primary survey  

 
Species Per hectare 

abundance 

Habit 

Acacia catechu 51 Tree 

Acacia leucophloea 14 Tree 

Albizzia sp. 1 Tree 

Anogeissus latifolia 33 Tree 

Bamboo Clumps  40 Grass 

Bauhinia purpurea 1 Tree 

Bauhinia variegata 1 Tree 

Bridelia sp. 1 Tree 

Butea monosperma 11 Tree 

Cassia fistula 20 Tree 

Chamror 1 Tree 

Dalbergia sisoo 11 Tree 

Diospyros montana 8 Tree 

Ehretia laevis 1 Tree 

Eleocarpus sp. 3 Tree 

Flacourtia montana 11 Tree 

Lannea coromandelica 8 Tree 

Limonia acidissima 2 Tree 

Mallotus phillipeninsis 39 Tree 

Murraya Koenigii 1 Shrub 

Nyctanthes arbor-tristis 6 Shrub 

Wendlandia exserta 1 Shrub 

Zizyphus Zujuba 1 Tree 
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Figure 1 Population distribution of Anogeissun latifolia 

 

 

 

 

 

 

 

 

 

Figure 2 Population distribution of Acacoa catechu 
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Flows and benefits 
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Table 14. Potential flows from the different Working Circles for submerged area of 
Bhakra 

�

Sr.No. Forest 

produce 

Working Circle Interval of 

felling cycle 

(years) 

No. of 

felling 

cycles 

Per ha net 

value(undiscounted)  

(Rs.) 

Net value for 

Bhakra (Rs.) 

1 Timber Fuelwood 45 2 102072.03 61376181.53 

2 Fuelwood Fuelwood 45 2 10462.5 6291128.868 

3 Bamboo Bamboo 4 8 4920 176169296 

4 Grasses Miscellaneous 1 49 291.16 22597904.48 

5 Khair Miscellaneous 15 4 181438.23 1030387680 

 Total    299183.92  
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Calculation of NPV  
+�
�����)��������������)��#�����������������������������

����
����������%!
����$��

9�� .��
�������������������������
���������)��)�����*6�	����

��� ������������)�����������
������������)������� �

.�������������

,�� ����������.��������������A�.�B������������

6�� ����������������
�)��'���������

�

�������������������������E
����� �����������'�0������������)���

�
��� �"���
������3�������������������������'�����<����������������

"���������'��������������0���0���"13�����������������������������

����<��������'�0�������"�������������
���'����������'��������

����K��3��'�!������

Table 15 Category- wise details of area sampled  

 Compensatory 

afforestation 

Catchment Area 

Treatment 

Dumping 

Restoration 

Area (ha) 123 240 95 

No. of plots 6 10 5 
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Table 16 Flow of timber and fuelwood from the diverted area* 

  

Product  Sale value  Extraction cost 

in Rs. 

Net value Rs. Per ha Net 

value 

Timber (ton) 157.78 1120098 112009.79 1008088.17 184294 

Fuel wood (kgs)  3350 10050 1005 9045 1653.56 
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Table 17 Area brought under  Compensatory Afforestation 

Year Area (ha) 

1986-87 25 

1987-88 58 

1991-92 40 

Total 123 
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Table 18 Flows from Compensatory Afforestation# 

Year Total timber 

(ton/ha) 

Total timber price 

yr wise (Rs. / ha) 

Extraction 

Cost (Rs. / 

ha) 

Net value Rs. / ha 

1* 66.83 316306.39 31630.64 284675.75 

2 183.07 866448.54 86644.85 779803.68 

3 46.49 220050.42 22005.04 198045.38 

4 17.43 82518.91 8251.89 74267.02 

5 0.00 0.00 0.00 0.00 

6 0.00 0.00 0.00 0.00 

7 0.80 5690.56 569.06 5121.50 

8 1.60 7018.01 701.80 6316.21 

9 2.40 17071.68 1707.17 15364.51 

10 0.00 0.00 0.00 0.00 

11 0.80 5690.56 569.06 5121.50 

12 0.80 1327.45 132.74 1194.70 

13 3.71 15080.60 1508.06 13572.54 

14 1.60 11381.12 1138.11 10243.01 

15 0.00 0.00 0.00 0.00 

16 0.00 0.00 0.00 0.00 

17 1.60 7018.01 701.80 6316.21 

18 0.00 0.00 0.00 0.00 

19 0.00 0.00 0.00 0.00 
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Year Total timber 

(ton/ha) 

Total timber price 

yr wise (Rs. / ha) 

Extraction 

Cost (Rs. / 

ha) 

Net value Rs. / ha 

20 0.80 1327.45 132.74 1194.70 

 Total   1556929.68 155692.97 1401236.72 

*2022 (first extraction year) 
# Flows have been calculated using 2006 price of fuelwood, provided by the 
forest department 
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Table 19 Flow of timber from the plantations of CAT 

Year Yr. Wise (ton/ha) Price in Rs. / ha Extraction cost 

(Rs. / ha) 

Net value / ha 

1* 48.42 92368.44 9236.84 83131.60 

2 59.22 244287.36 24428.74 219858.62 

3 47.22 216292.08 21629.21 194662.87 

4 47.52 224912.16 22491.22 202420.94 

5 13.20 62475.60 6247.56 56228.04 

 

Table 20 Flow of fuelwood from the plantations of CAT 

Year Total fuel wood 

(kg/ha) 

Price (in Rs /ha) Extraction cost 

(Rs. / ha) 

Net value / 

ha 

1* 550 1156.25 115.625 1040.625 

2 1025 2725 272.5 2452.5 

3 875 2387.5 238.75 2148.75 

4 900 2475 247.5 2227.5 

5 250 687.5 68.75 618.75 

* - Year 2025 (first extraction year) 
 

Dumping site 
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Table 21 Flow of timber from the Dumping sites 

Year Year wise 

(ton/ha) 

Price Rs. / ha Extraction cost Rs. / 

ha 

Net Value Rs. / ha 

1* 616.89 1059703 105970.27 953732.42 

2 45.84 97701.24 9770.124 87931.116 

3 24.06 84061.11 8406.111 75654.999 

4 5.4 25558.2 2555.82 23002.38 

5 27 127791 12779.1 115011.9 

6 59.4 281140.2 28114.02 253026.18 

7 48.6 230023.8 23002.38 207021.42 

8 23.4 110752.2 11075.22 99676.98 

9 3.6 17038.8 1703.88 15334.92 

10 0 0 0 0 

11 0 0 0 0 

12 1.8 8519.4 851.94 7667.46 

 

Table 22 Flow of fuelwood from the Dumping sites 

Year Total 

fuelwood 

(kg/ha) 

Price in Rs. / 

ha 

Extraction cost 

in Rs. / ha 

Net value Rs. 

/ ha 

1* 1850 3700 370 3330 

2 100 200 20 180 

3 200 531.25 53.125 478.125 

4 75 206.25 20.625 185.625 

5 375 1031.25 103.125 928.125 

6 825 2268.75 226.875 2041.875 

7 675 1856.25 185.625 1670.625 

8 325 893.75 89.375 804.375 

9 50 137.5 13.75 123.75 

10 0 0 0 0 

11 0 0 0 0 

12 25 68.75 6.875 61.875 
* - Year 2028 (First year of extraction) 
 
������
���0��������������������������)������������������

�
�)��'���������������
�����������0���P����������
�)�<����



65    Study of two hydro projects 
 

T E R I  Report No. 2005SF32 
 

����������������
������'��������������)�������
����������
�����

�����
�)���������

 
�������)������� �.������������<�����������.��������������

A�.�B������
�)��'������������������������������
���������G���

!��#����"�����
������3���0 ������'������)������������
�������

�����'������"��������������+������&�)�����������[���
�����

2��������%�!���
))����������"��3����������� ���������������

)��������

 
Discussion/ Issues for consideration  

��5���'���������)�������������������������������0
����

�������������
��
������������0 �����)��#��������

�����
��� ��������������������+������&�)���������������

��������)����������������"��3��������+������

&�)�������<�'�������������������
�����������������.�

)��#�����������������������0
�����������������'�����E
����

������
�������)���������������������������
����������

�� �������������������������E
�����������������������"���

������������������������������)��#������G�������))��)������

��������'����������������)����0������������
�������������

��������������������"����������� ���3������������������

)����)�����������������;��'�������E
������������+�.�

9?8���������������.�����
������
����������

�� ������
����������;������)���������������0�������
�� �

����������<�'����������������
����)����������������
���<�

������'������������' ����������
���������)���������������

)������'�)������������.H��.�������������3�������

����
���������������)������������ �
�������'���
��

�)������������;�����<�����������)����0�����.���	�

���	����
�����������/-���

�����	��������������

	����!����������
���
�
�����	������
������������		������

��������������	�����	�
������
		�		�������
������	�

����������
�
�
������������!����	�
����������	�����	��

�

 Constraints in computation of goods and services 
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Table 23 Relevance of forest goods and services in the present cases 

Goods and Services (as identified by 

Chopra Committee) 

Bhakra Uri 

Timber Done Done 

Carbon storage value Done 17 Not applicable due to small extent  

Fuelwood and fodder Done Done 

Non timber forest produce (including 

grass) 

Done Done 

Eco-tourism Data deficient Data deficient 

Watershed services Data deficient Data deficient 

Biodiversity (treated notionally) Data deficient Data deficient 
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Table 24 Case-studies for ecotourism and recreation values 

No Study Value (Rs.) Indicators assigned 

1 Keoladeo National Park 

(Chopra and Adhikari 2004) 

Rs. 16197 per hectare 1. Migratory bird habitat 

2. Developed infrastructure for tourism 

3. Conservation of rare bird species 

4. Important wetland 

2 Keoladeo National Park 

(Murty and Menkhaus 1994) 

Rs. 20944 per hectare As above 

3 Borivli National Park Rs. 23300 per hectare 1. Conservation of forest ecosystem 
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No Study Value (Rs.) Indicators assigned 

(Hadker et al 1997) 2. Crucial ecosystem next to financial capital of 

India 

3. Conservation of species diversity 

4 Kalakadu Mundathurai Tiger 

Reserve (Manoharan 2000) 

Rs. 36.85 per hectare 1. Conservation of Western Ghats forest ecosystem 

2. Conservation of flagship species – tiger along 

with other species diversity 

 

5 Periyar Tiger Reserve 

(Manoharan 1996) 

Rs 676 per hectare 1. Conservation of Western Ghats forest ecosystem 

2. Conservation of flagship species – tiger along 

with other species diversity 

3. Model of eco-development activities in India18 
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CHAPTER 6  Payments regime for diverted forest land 
�

 Rationale of charging NPV for diversion of forest land   
�
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 Table 25 Forest types and alternative uses 

    Forest 

type 

Alt. Use         

Conservation Production Restoration  

Public  Diversion through policy 

decision  

NPV based on 

dominant values* 

NPV based on 

restorative value 

Private No diversion by law NPV based on 

dominant values* 

NPV based on 

restorative value 

* Production values and dominant ecosystem attributes 
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CHAPTER 7  Economic benefits of the two selected projects 
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Table 26.  Formation of new districts and splitting up of old ones  

Punjab Haryana Rajasthan 

Faridkot formed from parts 

of Firozepur and Bathinda 

in 1975 

Fatehabad split from Hissar 

in 1997 

Faridkot trifurcated into 

Faridkot, Moga and 

Muktsar in 1995 

Mansa formed in 1992 

from Bathinda 

Fatehgarh Sahib formed 

from parts of Patiala and 

Rupnagar in 1992 

Sirsa split from Hissar in 

1975 

Hanumangarh split from 

Ganganagar in 1994 

Source: http://www.statoids.com/yin.html accessed on 1st June 2006  
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Source: Map procured from BBMB office at Chandigarh  
Figure 3 Command area of Bhakra canal system in the three states
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Table 27: District wise distribution of gains in Punjab 

PUNJAB 

 

 

District 

Starting date/ 

formed from  

% of district in 

Bhakra 

command (A) 

Sum Total of NPV of 

Gains (STNG) (B) (in 

crores) 

Gain (B) as % of 

total crop output 

value 

Jullundur 1966 66 69 1.5% 

Ludhiana 1966 100 123 1.6% 

Faridkot 1973 100 492 14% 

Moga 1995 100 26 7.2% 

Bhatinda  1966 100 1012 22% 

Mansa 1992 100 82 17% 

Sangrur 1966 100 581 7.3% 

Patiala 1966 85 164 2.1% 

Fatehgarh sahib 1992 100 2.6 0.7% 

Kapurthala 1966 66 10 0.5% 

Source: Dharmadhikari (2005) (A) and own estimates (B) 
               

Table 28. District wise distribution of gains in Haryana 

HARYANA 
 
                  
District 

Starting date Percentage of district in 
Bhakra command (A) 

Sum Total of NPV 
of Gains (STNG) 
(B) (in crore) 

Gain (B) as % 
of total crop 
output value  

Hisar 1966 60 1470 17% 
Sirsa  1975 100 979 26% 
Fatehbad 1997 100 161 23% 

Source: Dharmadhikari (2005) (A) and own estimates (B) 
������������������������

Table 29. District wise distribution of gains in Rajasthan 

RAJASTHAN 
 
                  
District 

Starting date Percentage of district in 
Bhakra command (A)  

Sum Total of NPV 
of Gains (STNG) 
(B) (in crore) 

Gain (B) as % 
of total crop 
output value  

Ganganagar 1975 23 560    6% 
Hanumangarh 1994 50 69 13% 

 Source: Dharmadhikari (2005) (A) and own estimates (B) 
�

�
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Source: MoP, 2006   

Figure 4. Distribution of electricity sources in India  
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Source: http://planningcommission.nic.in/reports/genrep/seb/ar_seb02.pdf 
accessed on 15th May 2006  

Figure 5.  Recovery of electricity cost through tariffs  
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Figure 6. Trend in GDP / electricity consumption 

 
 
Results and analysis 
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Table 30. Regression results – GDP and electricity (1) 

Variable Coefficients T- Value Sig 

Constant 6.67775E+11 1.666 0.1117498 

Electricity 33.98 20.016 3.691E-15 

Adj R sq = 0.9478 DW =  0.166 
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Table 31. Regression results – GDP and electricity (2) 

Variable Coefficients T- Value Sig 

Constant -2.3E-10 -0.397 0.695 

Electricity 39.41 44.506 0.000 

Adj R sq = 0.989 DW =  1.478 
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 Employment during construction  
Benefits from Bhakra 
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Source: Raj (1959)  

Figure 7. Employment created during construction 
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�
                                           Source: Raj (1959) 

Figure 8. Employment during construction (Bhakra)  
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Table 32. Wage bill between 1947 and 1954  (Rs)  

 Skilled Semi-skilled Unskilled Total 

Departmental  253 crore 39 crore 339 crore  632 crore  

Contract  0 crore 31 crore 174 crore 206 crore 

Total  253 crore 70 crore 514 crore 839 crore 

Source: Estimated from Raj (1959)  
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Table 33.  Wage bill from 1947 to 1954 (at 2004-05 prices)  

Year Wage bill (Rs. crore)  NPV (Rs. crore)  

1947 12.32 12.32 

1948 18.24 16.89 

1949 35.96 30.83 

1950 53.82 42.73 

1951 77.32 56.83 

1952 147.57 100.43 

1953 263.00 165.74 

1954 230.98 134.78 

Source. Estimated from Raj (1959) 
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Table 34. Number of Indian workers employed on the Uri project 

Period Number of people  

Nov 1989 to Dec 1993 0 to 2500 

Jan 1993 to Sep 95 2500 to 4700 

Oct 95 to Oct 96 1000 to 2500 

Nov 96 to March 97 500 to 1000 

April 97 to Oct 97 and onwards Less than 500 

Source. Unpublished document of Scott Wilson- Uri Hydro- 
Electric Project, India. Evaluation of the Swedish Support. Draft Final Report, 
November 2005 
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Table 35.  Wage bill paid out by URICO   

Year Wage bill- 

unskilled  

(Rs. crore) 

Wage bill- 

skilled 

 (Rs. crore)  

Total  

(Rs. crore) 

PV of wages 

(Rs. crore) 

1989 0.48 0.19 0.68 0.68 

1990 2.92 1.17 4.09 3.79 

1991 2.92 1.17 4.09 3.51 

1992 2.92 1.17 4.09 3.25 

1993 2.92 1.17 4.09 3.01 

1994 8.42 3.37 11.79 8.03 

1995 7.00 2.80 9.80 6.17 

1996 3.70 1.48 5.18 3.02 

1997 0.43 0.17 0.61 0.33 

Source. Scott-Wilson, 2005 
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Source. Annual reports, BBMB  
Figure 9. BBMB supply of water to Delhi Jal Board  
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Figure 10. Cost of production of water by Delhi Jal Board 

Cost of production ( Rs/ Kiloliter )
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Calculations  
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Table 36. Price of inland fish (Rs./ kg)  

Fish grade  1988-89 1989-90 1990-91 1991-92 1992-93 1993-94 2004-05 

A grade 13.9 16.7 20.58 20.52 20.68 20.7 65.88 

B grade 9.45 10.25 11.85 11.8 12.02 13.0 41.37 

Other 7.33 8.3 11.85 11.8 12.02 12.02 38.25 

Source. Government of Himachal Pradesh, 1997; and www.indiastat.com 
accessed on 5th July 2006  
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Source. Government of Himachal Pradesh, 1997 

Figure 11. Revenue (net) from fish harvest in the reservoir 
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Table 37 Agricultural workforce (Percentage) 

 1960-61 1970-71 1980-81 1990-91 2000-01 

PUNJAB 55.89 62.67 58.97 55.26 38.95 

Jullundur 42.44 50.69 45.74 40.78 24.97 

Ludhiana 45.18 50.8 43.50 36.21 20.23 

Faridkot 65.35 74.57 68.65 62.74 46.28 

Moga -  -  71.83 71.83 51.94 

Bhatinda  72.92 76.42 71.11 65.81 51.23 

Mansa -  -  74.62 74.62 58.85 

Sangrur 67.07 71.48 69.34 67.20 46.62 

Patiala 53.54 63.23 58.03 52.84 38.73 

Fatehgarh Sahib -  -  57.96 57.96 33.94 

Kapurthala 54.75 61.47 56.84 52.21 35.84 

 

Table 38 Agricultural workforce (Percentage) 

HARYANA 1960-61 1970-71 1980-81 1990-91 2000-01 

Hisar 55.89 71.96 63.15 62.62 58.67 

Sirsa   - 75.79 65.92 62.93 61.26 

Fatehbad  -  -  - 69.33 67.31 

 
                                                 ‘- ‘ indicates district not created or data not available 
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Table 39 Visitors to the Bhakra dam 

Year Indians Foreigners 

1999-00 285616 405 

2000-01 330024 474 

2001-02 265786 279 

2002-03 304800 371 

2003-04 391300 362 

Source: CBIP (2005) 

 Indirect economic impacts of the Bhakra project 
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CHAPTER 8  Environmental benefits of the two selected projects 
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Source. Sootha and Mohan, 1991; CMIE, 2005; CEA 2006 

Figure 12.  Installed electricity generation capacity 
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Figure 13. Installed capacity of thermal electricity generation 
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Figure 14. Percentage share of fuel mix (Business-as-usual scenario) 
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Figure 15. Carbon sequestration scenarios (1955-56 to 2004-05)  
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Table 40.  Bhakra-Nangal power houses 

 Name Year of 

commission 

Capacity 

(MW) 

1 Ganguwal 1955-62 77.65 

2 Kotla 1955-61 77.65 

3 Bhakra Left Bank 1960-61 540 

4 Bhakra Right Bank 1966-68 785 

 Total  1480.3 

Source. History of Bhakra Nangal Project, BBMB. 
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Figure 16.  Bhakra-Nangal power generation (1955-56 to 2004-05) 
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Total emissions from burning of coal (β1): 
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Figure 17. Avoided coal consumption and CO2 emissions (1955-56 to 2004-05) 
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Figure 18. Avoided coal consumption and CO2 emissions (2005-06 to 2055-56) 
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Total emissions arising from transportation of coal (β2): 
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Figure 19. Railways freight tonne kilometres (1950-51 to 2004-05) 

Railw ays freight tonne kilometres:1950-51 to 2004-05

0

50

100

150

200

250

300

350

400

450

19
50

-5
1

19
52

-5
3

19
54

-5
5

19
56

-5
7

19
58

-5
9

19
60

-6
1

19
62

-6
3

19
64

-6
5

19
66

-6
7

19
68

-6
9

19
70

-7
1

19
72

-7
3

19
74

-7
5

19
76

-7
7

19
78

-7
9

19
80

-8
1

19
82

-8
3

19
84

-8
5

19
86

-8
7

19
88

-8
9

19
90

-9
1

19
92

-9
3

19
94

-9
5

19
96

-9
7

19
98

-9
9

20
00

-0
1

20
02

-0
3

20
04

-0
5

M
ill

io
n 

To
nn

e 
K

ilo
m

et
re

Steam Diesel Electric



133   Study of two hydro projects 
 

T E R I  Report No. 2005SF32 
 

�

K�������
�������������������������������'���������3��������'��

)��������'���������<���������������������������������A.��
���

����������������������������������"� ������<������
�� ����B�������

���������
))���������"������������������������
�������
�)�����

0 �������������
��������������"� �<�����
����0����0 �����

��������������������������)
�)������
����������)
�)��'�

��'����<�"��3���)�<���������<����������'��������'���������<������

�����
�������
����������������������������������<���'���)����

����������<�3�������<�)�����<��
���������������������
�������F������

���������������
������������������������E
����������

�

����������������E
��������
����������������)����������������������

��������'�������������������	*��2��A�����������"� �<����,��6B�

��������)������9?**�*7�������6��*��������
���������0��96�5�F�

������'�����N������������������5���

�

Figure 20. Avoided coal consumption and CO2 emissions from transportation of 
coal (1955-56 to 2004-05) 
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Figure 21. Avoided coal consumption and CO2 emissions from transportation of 
coal (2005-06 to 2055-56) 
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Figure 22. Avoided methane emissions from mining of coal (1955-56 to 2004-05) 
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Figure 23. Avoided methane emissions from mining of coal (2005-06 to 2055-56) 
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Figure 25.  Uri HEP power generation (1997-98 to 2005-06) 
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Figure 26. Avoided coal consumption and CO2 emissions (1997-98 to 2004-05) 
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Figure 27. Avoided coal consumption and CO2 emissions (2005-06 to 2097-98) 
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Figure 28. Avoided coal consumption and CO2 emissions from transportation of 
coal (1997-98 to 2004-05) 
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Figure 29. Avoided coal consumption and CO2 emissions from transportation of 
coal (2005-06 to 2097-98) 
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Figure 30. Avoided methane emissions from mining of coal (1997-98 to 2004-05) 
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Figure 31. Avoided methane emissions from mining of coal (2005-06 to 2097-98) 
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Figure 32 Net CO2 emissions arising from Uri HEP 
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Table 41. Maximum reservoir levels 

 Maximum Level to which reservoir can 
be filled (ft) 

Date 

1650 31st July 
1670 15th August 
1680 31st August 

Source. Adopted from (Mathur, Subramaniam and Wahi, 2005) 
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Table 42.  1988 Flood Losses 

No. of  

Villages/Towns 

affected 

Population 

affected (No.) 

Human 

lives lost 

(No.) 

Cattle 

heads lost 

(No.) 

Damage 

caused to area 

under crops 

(ha) 

Houses 

damaged 

(No.) 

8715 41,98,149 699 68,110 27,90,407 5,23,503 

Source.  Economic and Statistical Organisation Punjab, 1991 
�

 Table 43.  Monetary Value of 1988 flood losses (Rs crore) 

 Losses due to crop 

Damage  

Losses due to 

house Damage  

 

Losses due to loss of 

human lives   

 

Losses due to 

loss of cattle 

lives   

Total 

Losses  

 

519.9 293.42 0.80 3.14 817.26 

�

Table 44. Calculation of 1971 flood losses 

 Peak Inflow 

(Cusec) 

Losses at 1988 prices  Losses at 2005 prices 

and discounting at 8% 

rate till 1955  

1988 Floods 3,18,182  817.26  

1971 floods 608,383 1562.66 1431 
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CHAPTER 9  Groundwater issues for the Bhakra Project 
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Table 45 Recharge from irrigation  

 Water input (mm) 

 Rainfall Irrigation 

Mean annual recharge 

(mm)  

Recharge from irrigation 

(mm) 

Punjab 460 210 82 25.7 

Haryana 470 70 80 10.4 
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Figure 33 Cost of groundwater extraction from different depth categories 
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CHAPTER 10 Social issues related to the two projects 
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Table 46 Direct and indirect benefits and costs 

Direct benefits  Direct Costs  Indirect Costs and impacts  

(a) Power generation benefits  (e) Total direct costs  (h) Resettlement indirect costs  

(b) Irrigation benefits  (f) Direct investment costs  (i) Health indirect costs  

(c) Urban water supply benefits  (g) Direct operation costs  (j) Fishery losses indirect costs  

(d) Flood control benefits   (k) Natural habitat losses indirect costs  

  (l) Downstream losses indirect costs  

  Source: Gutman (1999) 
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Table 47 Fact sheet: Bhakra Project 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source. Mathur, Subramaniam and Wahi (2005), Rangachari (2006), Status note 
on BNP & Detailed Project Report of BNP (unpublished, obtained from BBMB, 
Nangal).  
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Table 48 Details of land acquisition for submergence due to Bhakra dam 

District No of villages 

affected 

Total land 

acquired (in 

ha) 

Privately owned 

land (in ha) 

No of private 

land owning 

families 

Kangra (now part of 

Una district) 

110 5483 5483 3333 

Bilaspur 256 12313 5611 3838 

Mandi 5 162 15 35 

Solan 4 26 26 3 

Total  375 17984 11135 7209 

Source: Rangachari (2006) 
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Bhakra dam  Project Affected person (PAPs)/ number of 
villages 

Compensation  

Bilaspur town (4000 people)  People displaced from Bilaspur town, 
relocated in new Bilaspur town 

375 villages in four districts 

Land 
submerged 

6849 ha– govt land  
11135 ha– privately owned 
17984 ha– total land submerged46 

30% of the oustees were resettled in Hissar, 
Sirsa and Fatehabad districts of Haryana 

PAPs & 
Compensation 

7209 families or (approx) 36000 PAPs.  
 
Total number of families affected in four 
districts are as under: 
» 3333 in Kangra (now part of Una 

district) 
» 3838 in Bilaspur district 
» 35 in Mandi district 
» 3 in Solan district 

» 2635 (37%) families were given cash 
compensation [as per their own will to 
settle elsewhere] under Land 
Acquisition Act 1894.  

» 2395 (33%) resettled by the HP govt. 
» 2179 (30%) families opted for land 

[and cash] compensation: land allotted 
in command area. 5342 ha of land 
acquired in 30 villages in Haryana to 
resettle oustees  
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Compensation  
R & R Policy 
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Table 49 Salient features of the R&R package for Bhakra project 

�

Compensation Salient features Remarks (based on field discussions)  
Land to be allotted in one place and no 
oustees to be allotted land less than his 
cultivated land 

Only 30% households received/ opted for land 
compensation 
Land was allotted in three districts in Haryana: a 
spread of 250 km 
The climatic condition -environment- in Haryana 
was totally different from Himachal Pradesh. 
Hence, it was very difficult for PAPs to resettle in 
Haryana  

New abadi sites with model layout were 
planned  

The layout plan of the resettlement colonies is 
okay 

For compensation upto Rs. 1000, only 
land was given to the PAPs 
For compensation above Rs. 1000 a 
scheme of graded cuts/ slab was there 
for the PAPs 
Compensation for submerged land has 
been provided at the rate of Rs. 800 & 
Rs. 250 per acre for cultivated and 
uncultivated land 

Land was acquired at a price lower than the 
market price 
Land acquisition rates mentioned could not be 
verified during the field discussions. Field 
discussions revealed a much lower rate of land 
acquisition  

Land 

Landless tenant were given land in 
accordance with their submerged 
tenancy; the price of land was to be 
recovered in 20 equal half yearly 
instalments 

Landless were given few marlas, a very small 
piece of land 
Most of the landless did not come to Haryana as 
there was no livelihood support provided to them 

Non-land based 
activities 

License for fishing in the reservoir was 
provided to the oustees 

Fishing cooperatives are there and have taken 
up fishing activity in the reservoir 
Not all PAPs availing fishing rights 

Rehabilitation grant at the rate of Rs. 
250/- per family was given to the 
oustees shifting to Hissar including 
railway freight for transportation of 
animals 

Provided as per field discussions 

For oustees that were resettled within 5 
miles of their original residence, 
rehabilitation grant of Rs. 150/- was 
provided 

Provided as per field discussions 
Assistance in 
relocation 

Allowance for transport Provided as per field discussions 
Basic facilities  Shelter accommodation and wells 

provided to PAPs at resettlement sites in 
Haryana 

Shelter accommodations were provided.  
Wells provided much later  
The arrangements were not sufficient to meet 
the needs of PAPs at the resettlement site 



170   Study of two hydro projects 

T E R I  Report No. 2005SF32 

Compensation Salient features Remarks (based on field discussions)  
Drinking water 
supply (DWS) 

DWS provided by BBMB to 6 villages 
near the Bhakra dam. However, not part 
of the original plan. A temporary scheme 
(1974) was started with the Himachal 
Pradesh government  

DWS not functioning properly  
Apart from the six villages the community/ PAPs 
living next to the reservoir do not have - the most 
basic right - access to water for drinking as well 
as irrigation 

Infrastructure 
created: New roads, 
village paths, etc. 

Infrastructure was created in lieu of the 
bridges and roads that were submerged  

Community is not aware of the details of the 
same 

Source: Phoolka (1959) and based on FGDs 
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Table 50 Comparison of compensation package of Bhakra Project with the 
present norms  

Features Bhakra SSP (Gujarat) NR&R 200350 

Responsibility for 
implementation 

BRC had the 
responsibility  

Small cell created in 
SSNNL51 to ensure that 
benefits of development 
scheme accrue to PAPs.  

State government 
shall constitute a 
committee under the 
chairmanship of the 
chief administrator 
to monitor and 
review the progress 

Who is eligible for 
compensation? 

Head of the household, 
in case the husband is 
not alive than the 
women family member  

Major sons as separate 
family (cut off date 
1/1/87) 

Land allotted is in 
joint names of 
husband and wife of 
project affected 
family 

Land Max 10 ha 2 ha (min) 
1 ha of irrigated or 2 
ha of un-irrigated 
land 
Rs. 10,000 for 
wastelands 

Land development  Not mentioned Rs. 600 
Rs. 5000 per project 
affected family 
(PAF) for 
agricultural 
production 

Gap in land prices 

Enhancement can be 
claimed if the court 
awards the same, case 
specific (only host 
community of Haryana 
claimed enhancement) 

Ex-gratia to cover the 
difference in price of 
land acquired and 
purchased 

Not mentioned 

Shelter accommodation 
2 lakhs sanctioned for 
construction of mud 
house for allottees 

Not mentioned Not mentioned 

Land allotment for house  500 sq. yards. 
502 sq. yards. 
Free core houses 
costing Rs. 45,000 

Not more than 150 
sq.meter in rural 
areas and 75 sq. m. 
in urban areas 

House construction 
5 lakhs earmarked to be 
advanced as loans to 
allottees 

Land is earmarked and 
Rs. 10,000 is paid to 
construct the plinth 

 
Rs. 25,000 [only for 
BPL52 household] 

Temporary 
accommodation 

Yes (Rs. 2 lakh 
earmarked for the 
same) 

Yes Not mentioned 

Assistance for 
electrification 

Not mentioned 
Assistance for 1-1/2 
point connection 

Not mentioned 

Trees Rs. 25 per acre Not mentioned Not mentioned 

Cattle shed Not mentioned 
Provision of land for 
cattle shelter 

Rs. 3000  

Transportation cost 
Lump sum grant of Rs. 
250. In addition, Rs 15 

Free  Rs. 5000 
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Features Bhakra SSP (Gujarat) NR&R 200350 
as railways/ bus fare 
and Rs 10 as 
transportation charge 
for cattle 

Landless/ agricultural 
labourer 

Land was provided, 
artisans had to pay the 
compulsory land 
acquisition charges 

Land was not provided. 
SC/ ST oustees will get 
Rs. 29,000/-. While 
others would get Rs. 
19,500/-. 

Not mentioned 

Rural artisan 

Half acre to each 
artisan free of cost. 
However, if there is any 
enhancement on the 
said plot, that would be 
claimed from the 
artisans 

Non agriculturist family 
can avail financial 
assistance of Rs. 5000 
to settle at new sites 

500 days minimum 
wages 

PAF whose entire 
agricultural land has not 
been acquired, thereby 
becoming a marginal 
farmer 

Not mentioned Not mentioned 
375 days minimum 
wages 

PAF owning agricultural 
land in the affected zone; 
consequently becoming a 
marginal farmer 

Not mentioned Not mentioned 
625 days minimum 
wages 

Agricultural labourer/ 
non-agricultural labourer 

Not mentioned 
Rs 15 per day for 25 
days a month for a 
period of one year 

20 days of minimum 
agricultural wages 
(MAW) per month 
for a period of one 
year upto 250 days 
of MAW  

Each PAF will get 
monthly subsistence 
allowance 

Not there 
Rs 4,500 in three 
installments for a year 

 Yes  

PAF will be provided 
necessary training 
facilities for development 
of entrepreneurship 

Not there Yes Yes 

SCs to enjoy reservation 
benefits in the 
resettlement zone 

Not mentioned Yes Yes 

Reservations in the 
project agency 

Not there Reservation in SSNNL Not there 

Responsibility for 
implementation 

BRC had the 
responsibility 

Small cell created in 
SSNNL to ensure that 
benefits of development 
scheme accrue to PAPs.  

State government 
shall constitute a 
committee under the 
chairmanship of the 
chief administrator 
to monitor and 
review the progress 

Source: Phoolka (1959), MoRD (2004) 
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Table 51 Sample villages for field discussion for Bhakra project 

State District/ town Total affected 

villages [and 

percentage] 

No of villages/ 

town where FGD 

was conducted 

Name of villages/ town sampled 

Bilaspur 256 (68%) 5 Saloha, Bhatei, Khadki, Makri, Khal 

Una 110 (30%) 3 Badgaon, Sorla, Nehri 

Solan 4 (1%) 1 Narle Brahmana 

Himachal 

Pradesh 

New Bilaspur 

town 

- 1 New Bilaspur town 

Haryana Fatehabad  17 (29.4%) 5 Nandei, Bhirdana, Ratta Tibba, Ahali 

Sadar, Kali Kankari 

Source: Rangachari (2006) and TERI compilation 
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Table 52 Status of Proprietary Rights [for agricultural and abadi land]  

Abadi [residential]  land Agricultural land  

Registered: 708 (22.83%) Conveyance deed executed: 2225 

(97.37%) 

Proprietary rights to be given: 2836 

(77.17%) 

Proprietary rights to be given: 60 

(2.62%) 

Source: BBMB office, Hissar 
�
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Case of harizan hamlet of oustees in Haryana 
In Kali Kankari, a hamlet of Bhuthal Khurd village, 65 Harijan families were allotted land. Currently, 
only 5 oustee families are living in the village; rest have gone back to Himachal Pradesh. The 
community was not able to sustain themselves in harsh weather conditions of Haryana [almost 
close to Rajasthan] with land that was of poor quality and no basic services in vicinity. 
 
Lack of access to basic services 
Access to drinking water was a major problem for the oustees as the host community -upper caste- 
denied them water from their wells, thereby making their survival extremely difficult. Being from 
lower caste, they were ostracised and not allowed to draw water from upper caste community wells. 
Hence, to meet drinking water needs the community used to dig holes and collect rainwater. At 
times, water was infested with worms but the community did not have any option but to drink it. 
Having no access to one of the basic human needs the community the community had no option but 
to return to Himachal Pradesh. 
 
Lack of alternative livelihoods 
There were no livelihood avenues for the community in Haryana and they found themselves in no 
position to bargain for work and basic services in the hostile environment. Agriculture was also not a 
viable option for them because of lack of access to water for irrigation. There is no canal close to 
the hamlet. There is one small distributary, which does not have much water. The community does 
not get water for irrigation from Bhakra canal, a benefit promised to oustees to be settled in 
Haryana. One of the five-oustee families (remaining) owns a tube well with which he irrigates his 
land and also gives water to the other families for a price. 
 
Marginalisation of the marginalised 
Locals have encroached 5 bighas of common land, which belong to the oustees, nothing is being 
done about it till now. Harijan oustees are poor and weak, do not have the capacities to organise 
themselves to fight for their rights, and are not getting any support from the administration. 
Compared to the host community and oustees in other villages, the economic condition of the 
harizan oustees is poor. In addition, there is apparent discrimination even among the project 
affected toward the harizans, the oustees belonging to the upper caste do not like maintaining any 
social relations with them, and are treated lowly. In sum, PAPs feel disconnected from the 
mainstream. One finds that the most marginalised section of the community is worst hit amongst the 
project affected- in this case the harijans. The pursharthi committee of the village is dysfunctional. 
 
To conclude, in absence of access to water – for drinking and irrigation, proprietary rights not 
conferred, hostile host community, the oustees did not have much to fall back on and returned to 
Himachal Pradesh to start life afresh. Most of the families sold their land at throwaway prices and 
returned to Himachal Pradesh two decades ago. 
Source: FGD 
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76 MCM: million cubic metres. 
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Figure 34. Families affecetd due to land acquisition for project component 

Source: NHPC (1992) 
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Table 53 Number of families affected due to land acquisition for project 
components78 

No. of families 
Sl. No Name of the village Losing house 

 
Losing house and land Total 

1 Bonivar 15 17 32 
2 Gingle 2 6 8 
3 Pringle - 3 3 
4 Nowagran - 4 4 
5 Rajarwani 4 8 12 
6 Bandi - 1 1 
7 Lagama - 2 2 
8 Mohura - 4 4 
9 Bela Salamabad 5 - 5 
10 Helad Peernia 4 2 6 
Total 30 47 77 

 Source: NHPC (1992) 
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Table 54 Families losing house/ shop/ water mill due to land acquisition for 
construction of parallel road 

No of families losing 
Sl. No. Name of village 

House Shop Water Mill 
Total 

1 Dawaran 3 13 - 16 

2 Gingle 3 - 2 5 

3 Bangna Noorkhan 11 - - 11 

4 Kanchan 3 1 - 4 

5 Azadpur 4 1 - 5 

6 Iehtishampora 2 - - 2 

7 Tathamulla 1 - - 1 

Total 27 15 2 44 

Source: NHPC (1992) 
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Table 55 Benefits provided to PAPs as part of rehabilitation package for Uri HEP 

Type of benefit Details 
Remarks (based on Field discussions and 

secondary data) 

Housing » Payment made to the 

community for purchasing land for 

house construction (125 sq. m) 

» Also, logistic support for 

transport and settlement was 

provided 

» All PAPs have received money for 

purchasing homestead  

Educational facility » 1 primary school was 

started in Gantamulla colony for 

project workers 

» 1 school has been started in 

Gingle colony for NHPC 

employees and central 

government staff 

» Few students from outside (Project 

affected families) study in Kendriya Vidayalaya 

(KV) in Gingle colony  

» Percentage of local students studying in 

KV, Gingle is 16 

Medical Facility » About 1200 persons per 

month utilise the facility 

» NHPC has provided medical facility to the 

local PAPs of Uri project from Gantmulla since 
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Type of benefit Details 
Remarks (based on Field discussions and 

secondary data) 

the establishment of the medical centre. Later 

the hospital was shifted to Gingle. Moreover, 

medical facilities were extended to PAPs/ locals 

from the medical centre at Bandi. About 300 

people were attended to. 

» After the hospital was shifted to Gingle, 

community apprised that initially they were not 

allowed to avail the medical facility because of 

security reasons. It’s only for the past 4 years 

that outsiders have been allowed access to the 

medical facility in Gingle. 

» Number of local patients coming to OPD92 

has increased since the earthquake that had 

struck the region in October 2005 

» Percentage of local patients going to OPD 

at the Uri power station hospital is 25.4 [between 

1st July 2005 to 30th June 2006] 

Employment » 237 persons employed by 

NHPC 

» 2778 persons engaged by 

the contractor  

» Community gained employment: 

contractual and on daily wages during the project 

construction. Also, the experience gained during 

the project construction opened avenues for 

other employment options. 

» Few have been permanently employment 

with NHPC  

Reconstruction of 

religious places 

» 1 mosque constructed in 

Kanchan village 

» 1 mosque renovated in 

Buniyar village 

»  Money and construction material (cement) 

for construction of mosque was given to the 

mosque committee  

» Still some money needs to be paid to the 

committee (around Rs. 26,000 as per field 

discussions) 

Training » Vocational training to 165 

persons in the field of poultry 

farming  

» NHPC officials apprised that the 

community however did not take much interest in 

poultry activity.  

Water supply » Money given to local 

PHED93 for water supply scheme 

for Buniyar village 

» The water supply scheme is functional in 

the village and is of 10,000 gallon capacity. The 

scheme is supplying water to 1000 families.  

Communication 

facility 

» Wielding of National 

highway 1A 

» Construction of roads in the 

vicinity of project 

» Construction of bridge 

across Jhelum  

» P&T microwave facility 

» Community is benefiting from the social 

infrastructure created 

Fuel arrangement » Subsidised electricity, coal, 

kerosene and LPG provided by 

» Financial details or any other details on 

this component are not available with the project 
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Type of benefit Details 
Remarks (based on Field discussions and 

secondary data) 

project office in Uri. Community also was not aware of 

any such fuel arrangement.  

Pasture 

development 

100 ha of pasture has been 

developed at a cost of Rs. 10 lakh 

Pasture development was undertaken under 

CAT plan at various sub-watersheds. This was 

done at high altitude to provide fodder to the 

cattle of Gujjar community residing at high 

altitude so as to reduce the pressure of tree 

felling from the forest areas.  

 
Source: Varma and Jalota (1997), NHPC (2006), Bhat and Khan (2003), data 
from Uri Power Station Hospital, NHPC project office, Nangal and field 
discussions.  
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Table 56 Sampled villages for field discussion 

Type of villages  
Total affected 

villages  

Villages where FGD was 

conducted [and % of total] 
Name of villages sampled 

Villages affected due 

to project component 
10 4 (40%) 

Pringle, Boniyar, Rajarwani, 

Gingle 

Villages affected due 

to construction of 

parallel road 

7 1 (14%) Kanchan 

Source: NHPC (1992) and TERI compilation�
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