








Total loss 

(Rs lakh)

A

1 Eco‐system services losses due to proposed forest

diversion

Economic value of loss of eco‐system services due to

diversion of forests shall be the net present value

(NPV) of forest land being diverted

320.81

(MOEF OM 5‐3/2011‐F.C dated 06.01.2022) 29.997 10.69

(i)29.997ha x Rs25070/ha 7.52

(ii) 10% of Rs 320.81 lakh 32.08

3 Cost of human resettlement  To be quantified and expressed in monetary terms as

per R&R Plan

0

4 Loss of Public facilities and administrative infrastructure

(Roads, buildings, schools, dispensaries, electric lines,

railways, etc.) on forest land, which would require forest

land if these facilities were diverted due to the project.

To be quantified and expressed in monetary terms as

per actual cost basis at the time of diversion.

0

30% 320.81

6 Cost of sufferings to oustees The social cost of rehabilitation of oustees (in

addition to the cost likely to be incurred in providing

residence, occupation and social services as per R&R

plan) be worked out as 1.5 times of what oustees

should have earned in two years had he not been

shifted

0

9 Cost of conservation of Schedule‐I wildlife and

endangered plant species

To be quantified and expressed in monetory terms

based on actual cost of mitigation measures as per

EMP

99

10 Cost of mitigating land degradation To be quantified and expressed in monetory terms

based on actual cost of mitigation measures as per

EMP

2179

11 Cost of impairment in air quality in project area and haul

roads, increase in noise levels and impairment in surface

water quality

To be quantified and expressed in monetory terms

based on actual cost of mitigation measures as per

EMP

226

12 Cost of Environmental Management Plan for avoiding,

mitigating, checking the adverse impacts on various

environmental components during construction and

operational phase of the project.

As per cost of EMP included in EIA report avoiding

the cost of losses already included in serial

No.1,8,9,10 and 11

1092

4407.85

There are no oustess from forest land or private land, 

thus nosocial cost of rehabilitation of oustees is 

involved.  

50% of NPV

0.50x Rs 320.81 lakh

Rs 160.41 lakh

Cost of Compensatory Afforestation& soil moisture 

conservation including maintenance cost

Environment Cost and Benefits Analysis

S.N. Environment Cost/Benefit MoEF Guidelines for CBA of forest land 

diversion,2017

Environment Cost

5 Possession value of forest land diverted 30% of environmental costs (NPV) due to loss of

forests or circle rate of adjoining area in the district

should be added as a cost component of possession

value of forestland, whichever is maximum

96.24

2 Loss of animal husbandry productivity including loss of

fodder

To be quantified and expressed in monetary terms or

10% of NPV applicable, whichever is maximum

32.08

7 Habitat fragmentation cost While the relationship between fragmentation and

forest goods and services is complex, for the sake of

simplicity the cost due to fragmentation has been

pegged at 50% of NPV applicable as a thumb rule. 

160.41

8 Compensatory afforestation & soil moisture

conservation cost

The actual cost of Compensatory afforestation & soil

moisture conservation and its maintenance in future

at the present discounted value 

202.31

=Rs 202.31 lakh

Total cost of EMP after discounting cost included 

against SL No 1,8,9,10 and 11

(=3798‐202.31‐99‐2179‐226)

Cost of Wildlife and Bio‐diversity Management plan 

Cost of Catchment Area Treatment Plan, Muck 

Management Plan, Cost of Restoration of quarry area 

and landscaping plan, Reservoir rim treatment Plan 

(=Rs 595+1262+70+252)

Cost of water, air,noise management, Environ safe 

guard during road construction, green belt 

development plan, Env. Monitoring Plan 

(= Rs 36+80+25+85)

Parameters

NPV of 29.997ha forest land (eco‐class‐VI, dense 

forest) to be diverted @Rs 10.6947 lakh/ha.

= Rs 32.08 lakh. (Max. of two is adopted)

As per R&R Plan No resettlement is involved.  

No public facilities on forest land are to be diverted 

= 30% of Rs 320.81 lakh (NPV)

Total Environment Cost(A) =



Total loss 

(Rs lakh)

Environment Cost and Benefits Analysis

S.N. Environment Cost/Benefit MoEF Guidelines for CBA of forest land 

diversion,2017

Parameters

B

1 Increase in productivity attribute to the specific project To be quantified and expressed in monetary terms

avoiding double counting

15057.19

2 Benefits to economy due to specific projects The incremental economic benefit in monetary terms

due to the activities attributed to the specific project.

4369.64

3 Number of Populations benefit due to specific project As per DPR 2249.48

322.98

75

22104.442

871581.46

197.73 : 1

Benefits from Compensatory afforestation in 60 ha @ 

discount rates of 6% /yr of NPV

(Rs 10.05x60=Rs 603 lakh)

(6% of NPV @10.6947 =10.05)

Establishment of project will facilitate the emergence 

of industries, trade and commerce and would bring 

more and more economic development in the State 

and Country At present the industry sector alone 

consumes 42% of total consumption of the state. 

Therefore, on a conservative estimate about 219.58 

GWh shall be consumed in industry. Since the tariff for 

mixed industry in the state is Rs 5.30/unit, which 

implies that the difference of Rs 5.30‐3.31=Rs 

1.99/unit shall accrue as an additional income of Rs 

4369.64 lakh to the state.   

The project will directly benefit the population of the 

country as a whole and the population of state, due to 

share of 12% free power and people of the project 

area by 1% free power for local development of area. 

The benefit expressed in monetary terms shall be for 

522.8x0.13=67.96 MU @ levellised tariff of 

Rs3.31/unit

(i) During peak stage of construction, employment will 

be generated for 1000 skilled/semi‐skilled/unskilled 

labour. Assumung that on an average 500 persons are 

employed with an average minimum wage of Rs 9383/‐

pm after discounting the income of Rs 4000/pm by 

the personbeing earned before being engaged in 

construction, the net benefit shall be =Rs 

5383x12x500= Rs322.98 lakh.       

(ii) After completion during operation about 50 people 

will get employment for O&M, routine upkeep / 

maintenance of roads and buildings. Average benefit 

shall be 25x12x25000=Rs75 lakh

Benefits from such compensatory afforestation

accruing over next 50 years monetised and

discounted to the present value should be included

as benefits of compensatory forestation. For benefits

of CA the guidelines of the Ministry for NPV

estimation may be consulted

30.15

After accounting for 12% free power to the state and   

1% free power for local development of area, net 

annual Saleable annual energy (after accounting for 

0.70% auxiliary consumption and 0.50% transmission 

loss) = 522.8 GWhX0.87 = 454.90 MU. The benefit 

expressed in monetary terms shall be for 454.90 MU 

@ levellised tariff of Rs3.31/unit.

Total Environment Benefits (B) =

Total benefits due for useful life of 40‐year = 40x (15057.19+4369.642+2249.48+75+30.15)+322.98

Environment Benefit Cost Ratio= (871581.46/4407.853)

Environment Benefits

4 Economic benefits due to direct and indirect

employment due to the project.

As per DPR

5 Economic benefits due to compensatory afforestation
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STANDARD TERMS OF REFERENCE (TOR) FOR EIA/EMP REPORT FOR PROJECTS/
ACTIVITIES REQUIRING ENVIRONMENT CLEARANCE

� For estimation of Sedimentation Rate, direct sampling of river flow is to be done during the EIA
study. The study should be conducted for minimum one year. Actual silt flow rate to be expressed in
ha-m km-2 year-1.

� Set-up a G&D monitoring station and a few rain gauge stations in the catchment area for collecting
data during the investigation.

� Flow series, 10 daily with 90%, 75% and 50% dependable years discharges.

� Environmental flow release should be 20% of the average of the 4 lean months of 90% dependable
year during the lean season and 30% of Monsoon flow during monsoon season. For remaining
months, the flow shall be decided by the Committee based on the hydrology and available discharge.

� A site specific study on minimum environment flow should be carried out.

C. Biological Environment

Flora

� Characterization of forest types (as per Champion and Seth method) in the study area and extent of
each forest type as per the Forest Working Plan.

� General vegetation profile and floral diversity covering all groups of flora including Bryophytes,
Pteridophytes, Lichens and Orchids. A species wise list may be provided.

� Assessment of plant species with respect to dominance, density, frequency, abundance, diversity
index, similarity index, importance value index [IVI], Shannon Weiner Index etc. of the species to
be provided. Methodology used for calculating various diversity indices along with details of locations
of quadrats, size of quadrats etc. to be reported within the study area in different ecosystems.

� Existence of National Park, Sanctuary, Biosphere Reserve etc in the study area, if any, should be
detailed.

� Economically important species like medicinal plants, timber, fuel wood etc.

� Details of endemic species found in the project area.

� Flora under RET categories should be documented using International Union for the Conservation
of Nature and Natural Resources (IUCN) criteria and Botanical Survey of India's Red Data list
along with economic significance. Species diversity curve for RET species should be given.

Fauna

� Fauna study and inventorisation should be carried out for all groups of animals including reptiles
and nocturnal animals in the study area. Their present status along with Schedule of the species.

� Information (authenticated) on Avi-fauna and wild life in the study area.

� Status of avifauna their resident/migratory/ passage migrants etc.
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Table 10.33 : Cost Estimate for Muck Management Plan  

Sl. 

No. 
Particulars Quantity Unit Rate (Rs.) 

Amount 

(Rs.  lakh) 

A. Engineering Measures  

1 

 

 

2 

 

 

 

 

a. 

b. 

RCC Counterfort retaining wall (10m 

high) for Dumping Site 1in 300m.  

 

R.R. Stone Masonry in Cement Mortar 

1:5 with 0.3 m thick PCC 1:3:6 in 

foundation at Dumping Sites2,3,4 and 5 

in total length1850  

PCC 1:3:6 in foundation 

1850 X 2.57 X 0.15 = 816 cum 

R.R. Stone Masonry in C.M. 1:5 

1850 X 0.5 (0.6+2.27) X 5.0 =13274 cum  

300 

 

 

 

 

 

 

 

713 

 

13274 

RM 

 

 

 

 

 

 

 

cum 

 

cum 

200000 

 

 

 

 

 

 

 

4000 

 

3500 

600.00 

 

 

 

 

 

 

 

28.52 

 

464.59 

Sub-total (A) 1093.11 

B. Biological Measures  

1. Plantation of muck disposal sites 8.6 ha 485432 41.75 

2. Barbed wire fencing on 2m high RCC 

posts 

8.6 ha 60000 5.16 

3. Providing and laying Geo-coir textile 7.0 ha 10,00,000 70.00 

4. Cost of portable pump with accessories 5 No. 300000 15.00 

5. Cost of sprinkler system of irrigation 8.6 ha 100000 8.60 

6. Watch and ward 528 no. @ Rs. 12000 

p.m. for 4 years 

240 month 12000 28.80 

Subtotal (B) 169.31 

Grand Total (A) + (B) 1262.42 

Say Rs. 1262.00 

 

10.10. Restoration Plan for Quarry Sites 

10.10.1. General  

The HEP mainly involves construction of barrage, intake, head race tunnel, surge shaft, pressure shaft, 

underground powerhouse and tail race tunnel and adits. For the construction of such component’s 

substantial quantities of concrete work, structural steel work, shotcreting and grouting and fixing of 

pre-cast lagging is involved for which construction materials like coarse and fine aggregates, boulders, 

stones and earth for backfilling are required besides cement, structural steel and reinforcement steel. 

The quantities of construction material like fine aggregate, shingle or coarse aggregate for various 

uses and their potential quarry/mining sites are mentioned in Table 10.34. Assuming the total losses 

(38%) for in the quantity estimation of raw material from quarry site to aggregate processing plant 

for producing aggregates, the total quantity of raw material works out to be 1.45 lakh cum for coarse 

aggregate and for sand 0.73 lakh cum. Thus, the total raw material requirement for aggregate comes 

to 2.18 lakh cum, which shall be met from two rock-in-situ quarry sites and, the location of which is 

depicted in Figure 10.10. 
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Table 10.34 : Quantity of Various Materials (Lakh cum) 

S. 

No 

 

Material Estimated 

Quantity 

 

Net Quantity 

with 38% losses 

Quantity retrieved 

from excavated muck 

Balance quantity to 

be obtained from 

quarries 

1 Coarse aggregate 1.50 2.07 1.00 1.07 

2 Fine aggregate  1.00 1.38 0.82 0.56 

3 Boulder 1.80 2.48 2.48 0.00 

Total 4.30 5.93 4.30 1.63 

 

10.10.2. Details of Quarry Sites 

The requirement of coarse aggregate for wearing concrete surface shall be met from two rock-in-situ 

quarry sites identified. Sand shall be obtained from river bed shoal deposit from Goriganga river. The 

suitable material obtained from muck generation shall be used as aggregate for non-wearing 

concreting in non-wearing and boulder in wire crates and stone masonry work.   

Rock-in-situ Quarry Site: Q-I 

The quarry site in approximately 0.29 ha, lies 0.250 km u/s of the barrage site on the right bank of 

river. The quarry site can be approached by planning haul road on right bank. The quarry material 

from this site shall be utilized in construction of barrage intake and desilting chambers and 

appurtenant works.  

Rock-in-situ Quarry Site: Q-2 

The quarry site (0.382 ha) lies on the right bank of river near powerhouse site at Rupsia Bagar. The 

quarry site can be approached by planning haul road on right bank. The quarry material from this site 

shall be utilized in concreting of HRT, Surge shaft, pressure shaft, power house and TRT. 

Find Sand Quarry Site: 

River bed material quarry site is approachable from barrage site and located in left bank of gori ganga 

approximate stretch of 400m from confluence of Jaulchilla gad with Gori Ganga river up to barrage 

site. The quarry (1.906 ha) with average 4m depth of excavation shall yield 0.77lakh cum of fine sand. 

10.10.3. Environmental Impacts 

The environmental impacts of excavation of construction materials such as rock mass/boulder and 

sand for construction of hydroelectric projects depend on excavation process, local hydrological 

conditions, climate, rock types, size and type of operations and topography. Impacts also vary with 

stage of development at quarry sites e.g., development of working platforms has a less impact 

compared to the excavation of aggregates and sand. Physical changes in the soil, water and air 

associated with environment impacts would be due to excavation and degradation of land around 

the quarry and on biota around it. About 20% excavated material from the proposed underground 

works shall be utilized together with materials obtained from river bed shoal deposit quarry. The 

mining method for wining rock mass from rock-in-situ quarry shall be opencast semi-mechanize using 

wet drilling process, proper benches of height not more than 5m shall be developed with width of 

bench depending upon the equipment used for loading. The river bed quarry does not require any 

major restoration measures. The quarrying operation in the river bed shall be manual and the quarry 
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pits shall not be dug more than 1.0-meter-deep and the hill side edge of the quarry line shall be at-

least 5m away from the foot of the hill.  Blasting shall not be allowed in the stream bed. Copious use 

of sprinkler shall be resorted to stock piles of aggregate and the washing of the aggregate shall be 

first allowed to settle in the setting tanks before disposing into river. As a dust arrester G.C sheet 

shield of adequate height shall be erected.    

10.10.4. Legal Provisions for Mining from Quarries 

In consonance with EIA Notification September, 2006 and Notification dated 14th August, 2018, read 

conjointly with Appendix-XI in respect of requirements on EC of Minor Minerals sand quarry (1ha) 

and both rock quarry sites which are located more than 500m of each other and with individual and 

consolidated area less than 25 ha, shall be categorized as ‘B2’ for the purpose of granting EC. These 

projects will be appraised on the basis of documents viz. Form-1M, PFR, DSR and approved Mine Plan. 

In compliance of this mandatory requirement the project proponent shall have to act in accordance 

with the mandatory provision of the notification/office memorandum.   

10.10.5. Treatment Measures for Restoration 

The environment management plan for mining activity shall be prepared on the basis of impacts and 

shall be compatible with the eco-friendly management plan in case of the minor mineral. The plan 

shall have various ingredients like plantation in the area above thalweg line and also within 7.5-meter 

safety barrier along the hill side and also at such pockets of the river which are above the HFL and 

normally not affected due to floods.        

10.10.6. Cost Estimate for Restoration of Borrow Areas 

The details of the expenditure likely to be incurred on the implementation of biological and 

engineering measures to be adopted are placed in Table-10.35.  

Table 10.35 : Cost estimates for restoration of borrow areas 

SI. 

No. 

Item of Work Qty. Unit Rate  

(Rs.) 

Amount 

(Rs. lakh) 

1 Construction of drains 500 M 1000 5.00 

2 Stone masonry (1:5) in retaining wall of 4 m 

height in 150 m. 

600 Cum 2510 15.00 

3 Plantation in 5 ha. Including maintenance for 4 

years. 

5.0 ha 200000 10.0 

4 Watch and ward 2 No Chowkidars @ Rs 12000 

p.m. for 4 years 

96 months 12000 11.52 

5 Provision for Settling Tanks Job  LS 1.00 

6 Barbed wire fencing on 2m high RCC posts 9.5 ha 60000 5.70 

7 For execution of eco-friendly management 

plan for 3 nos. quarry area 

1 Job LS 10.00 

8 Sprinkling of water  1 Job LS 4.00 

Total 62.22 

Say 62.00 
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10.10.7. Landscape and Restoration Plan 

The HEP encompassing barrage, intake structure, underground water conductor system and 

underground powerhouse is located in the interior area of Pithoragarh District of Kumaon Division of 

Uttarakhand. The proposed project, which is nearby the mule track to Milam Glacier, shall create a 

substantial increase in tourism due to reservoir. For attracting people for picnic excursion, some picnic 

park shall have to be developed near dam with facility for water sports. The barrage site provides a 

limited opportunity for landscaping for being aesthetically attractive. The water conductor system 

and appurtenant works are all underground structures and thus their landscaping is not warranted. 

Considering this the landscape plan is restrictive in nature being limited to dam and power house site, 

residential, and office complex areas. It is proposed to provide for landscaping the area around 

barrage complex. The financial provision of landscape works is presented in Table 10.36. 

Table 10.36 : Cost Estimate for Landscaping Plan 

S.N. Particular Quanti

ty 

Amount  

(Rs lakh) 

1 Providing one view point each on road overlooking barrage site LS 2.00 

2 Providing rest benches LS 2.00 

3 Watch and ward @ Rs. 1.44 lakh/year for 2 years LS 2.88 

4 Provision for recurring cost on maintenance of item 1 through 2 

@ 2.5% of cost per year for 4 years 

LS 0.50 

5 Contingencies LS 0.50 

  Total 7.88 

Say 8.00 

 

10.10.8. Cost Estimate for Restoration of Borrow Areas and Landscaping Plan 

The overall cost of restoration of Borrow area and of landscaping plan is shown in Table 10.37 

Table 10.37 : Total Cost Estimate for Restoration of Borrow area and Landscaping Plan 

S.N. Particular Amount  

(Rs lakh) 

1 Cost of Restoration of Borrow Area 62.00 

2 Cost of Landscaping Plan 8.00 

  70.00 

 

10.11. Study of Design Earthquake Parameters 

10.11.1. Introduction  

Indian Institute of Technology (IIT), Roorkee have carried out “Site specific design earthquake 

parameters for Sirkari Bhyol-Rupsiabagar H.E Project”. The values for Maximum Considered 

Earthquake (MCE) and Design Based Earthquake (DBE) conditions have accordingly been suggested 

as 0.708 and 0.426 for horizontal and 0.472g MCE and 0284g DBE for the vertical ground motion for 

riverbed and for bedrock it is recommended as 0.531 g and 0.308 g for horizontal and 0.345 g and 

0.205g for vertical components respectively.   



WEB-GIS BASED DECISION SUPPORT SYSTEM RESULT 
 
 
 
Proposal N o . -       FP/UK/HYD/119861/2021                 Date 27-06-2023. 

 

Proposal n a m e - SIRKARI BHYOL RUPSIABAGAR HEP. 

 

Location -            Uttarakhand 

 

District-                Pithoragarh 
 

Decision Support System (DSS) Analysis: 
 

Area of total land to be diverted: 29.997 hectare 

Area of total land calculated from DSS: 29.99 hectare 

 
Decision Rule·1 
 

Layer info Details Results /Remarks 

     Hydrological   info (Major River, Wetland) Yes The polygon touches 
Goriganga River. 

VDF Yes The polygon is having a 
VDF of more than 1 sq. km 
area. 

Last Remnants   FTM N/A Not inviolate 

Protected Area info N/A Not inviolate 

Wildlife Info N/A Not inviolate 

 

Decision Rule-2 result table: 

A. Forest Cover Map Statistics (Software Calculated): 
 

 
Sl No. Forest Cover Area in Hectare (Approx.) 

1 VDF 11 

2 MDF 05 

3 Open Forest 01 

4 Non-Forest 11 
5 Water 03 

 

 

B. Forest Type Map Statistics (Software Calculated): 
 
 
Sl. No Forest Type Area in Hectare (Approx.) 

1 Water 1 

2 Non-Forest 24 

 

C. Biological Richness (Software Calculated): 
 
Sl No. Class Area in Hectare (Approx.) 

1 Very High 6 

2 High 5 

3 Medium 0 

4 Low 1 

 
 

Non-Forest 18 

 



DSS FINAL RESULT 
 

DESCRIPTION RESULT 

Total Number of Grids 8 

Total no. of (1 Km X 1 Km) Grids having total score above 
70 

1 

Final Status (based on 4 out of 6 parameters) Not Inviolate 

 

Output Map of DSS analysis is given below  

 
 

Note:  1 grid (Red) is inviolate out of total 8 grid. Therefore, Final result is not inviolate. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 






