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Annexure-II 

COST NORMS 

Per Hectare Cost Model for Enrichment Planting (Pooh Sub-Division) 

Sl. 
No. 

Particulars Quantity Unit Rate Unit Tribal 

1 Survey and demarcation of 
plantation area I/C marking 
of path & preparation of 
map. 

1 Ha. 88.70 Ha. 88.70 

2 Cutting and preparation of 
wooden posts 1.8 Mt. and 8 
to 10 cm dia I/C debarking 
and fashioning the top 15 
cm in conical shape 

60 Nos. 1122.60 Per % 673.56 

3 Carriage of fence posts up 
to 2 Mt. long and 8 to 10 cm 
dia over distance 0.5 Km 

60 Nos. 590.85 Per % 
per Km 

177.25 

4 Preparation and digging of 
holes 20-30 cm dia & 45 cm 
deep 

60 Nos. 786.00 Per % 471.60 

5 Fixing of wooden posts I/C 
strutting 

60 Nos. 603.25 Per % 361.95 

6 Carriage of barbed wire 
bundles up hill over an 
overage distance of 1 Km 

0.9 Qtls 132.65 Per Qtl/ 
Km. 

119.35 

7 Stretching and fixing of 
barbed wire with U-staple in 
each strand 

540 Rmt. 4.10 Per Rmt. 2214.00 

8 Layout of pits/ patches 1 Ha. 147.60 Ha. 147.60 

9 Digging of pits (45x45x45) 

cm 

800 No 827.15 Per % 6537.20 

10 Filling of pits (45x45x45) cm 800 No 236.95 Per % 1895.60 

11 Carriage of Plants in P/bags 
from Nursery site over an 
average distance of 1 Km. 

800 No 157.45 Per %/ 
Km 

1259.60 

12 Planting of entire Plants I/C 
ramming, raised in P/ bags 

800 No. 189.15 Per % 1513.20 

13 Mulching of Plants 800 No. 51.85 Per % 414.80 

      Sub- Total  15874.41 

14 Add Increase 25% for tribal areas       3968.60 

I



 

Catchment Area Treatment Plan for Shongtong-Karchham 

Hydroelectric Project, District Project, Himachal Pradesh 

Page 175 

   

 

15 Nursery Cost of P/ bags 
raised Plants 

800 Tribal 4.71 Per 
plant 

3768.00 

16 Cost of B wire and other 
material 

        5400.00 

        G. Total    29011.00 

        Or Say   29000.00 

Maintenance  

1 I year  Maintenance (30% 
Mortality) 

 Detail of 
costing in 
accordance 
with 
provisions 
in Rampur 
Circle 
inclusive of 
watering for 
five years  

      24456.00 

2 II year  Maintenance (20% 
Mortality) 

      15924.00 

3 III year  Maintenance (15% 
Mortality) 

      8358.00 

4 IV year  Maintenance (10% 
Mortality) 

      4000.00 

5 V year  Maintenance (10% 
Mortality) 

      4000.00 

       Sub-Total Maintenance 56738.00 

         Grand Total 85738.00 

 

 

Pooh Sub-Division falls in Arid Zone of Kinnaur District
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Per Ha. Cost Model for Enrichment Planting (Kalpa/ Nichar Sub-Division) 

Sl. 
No. 

Particulars Qty Unit Rate unit Tribal 

1 Survey and demarcation of 
plantation area I/C marking 
of path & preparation of 
map. 

1 Ha. 88.70 Ha. 88.70 

2 Cutting and preparation of 
wooden posts 1.8 Mt. and 8 
to 10 cm dia I/C debarking 
and fashioning the top 15 
cm in conical shape 

60 Nos 1122.60 Per % 673.56 

3 Carriage of fence posts up 
to 2 Mt. long and 8 to 10 cm 
dia over distance 0.5 Km. 

60 Nos 590.85 Per % 
per KM 

177.25 

4 Preparation and digging of 
holes 20-30 cm dia & 45 cm 
deep 

60 Nos 786.00 Per % 471.60 

5 Fixing of wooden posts I/C 
strutting 

60 Nos 603.25 Per % 361.95 

6 Carriage of barbed wire 
bundles uphill over an 
overage distance of 1 km 

0.9 Qtls 132.65 Per Qtl/ 
Km. 

119.35 

7 Stretching and fixing of 
barbed wire with U-staple in 
each strand 

540 Rmt. 4.10 Per Rmt. 2214.00 

8 Layout of pits/ patches 1 Ha. 147.60 Ha. 147.60 

9 Digging of pits (45x45x45) 
cm 

800 No 827.15 Per % 6537.20 

10 Filling of pits (45x45x45) cm 800 No 236.95 Per % 1895.60 

11 Carriage of Plants in P/bags 
from Nursery site over an 
average distance of 1 Km. 

800 No 157.45 Per %/ 
Km 

1259.60 

12 Planting of entire Plants I/C 
ramming, raised in P/ bags 

800 No 189.15 Per % 1513.20 

13 Mulching of Plants 800 No 51.85 Per % 414.80 

      Sub Total  15874.41 

14 Add Increase 25% for tribal areas       3968.60 
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15 Nursery Cost of P/bags 
raised Plants 

800 Tribal 4.71 Per plant 3768.00 

16 Cost of B wire and other 
material 

        5400.00 

        G. Total    29011.00 

        Or Say   29000.00 

Maintenance 

1 I year  Maintenance (30% 
Mortality) 

 Detail of 
costing in 
accordanc
e with 
provisions 
in Rampur 
Circle with 
No 
watering 
for five 
years  

      3996.00 

2 II year  Maintenance (20% 
Mortality) 

      2424.00 

3 III year  Maintenance (15% 
Mortality) 

      1218.00 

4 IV year  Maintenance (10% 
Mortality) 

      700.00 

5 V year  Maintenance (10% 
Mortality) 

      700.00 

       Sub Total Maintenance 9038.00 

           G Total 38038.00 

 

Nichar/ Kalpa Sub-Division fall in WET / DRY ZONES of Kinnaur District.
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Per Ha. Cost Model for Normal Planting (Pooh Sub-Division) 

Sl. 

No. 

Particulars Quantity Unit Rate unit Tribal 

1 Survey and demarcation of 

plantation area I/C marking of 

path & preparation of map. 

1 Ha. 88.70 Ha. 88.70 

2 Cutting and preparation of 

wooden posts 1.8 Mt. and 8 to 

10 cm dia I/C debarking and 

fashioning the top 15 cm in 

conical shape 

60 Nos. 1122.60 Per % 673.56 

3 Carriage of fence posts upto 2 

Mt. long and 8 to 10 cm dia over 

distance 0.5 Km 

60 Nos. 590.85 Per % 

per Km 

177.25 

4 Preparation and digging of holes 

20-30 cm dia & 45 cm deep 

60 Nos. 786.00 Per % 471.60 

5 Fixing of wooden posts I/C 

strutting 

60 Nos. 603.25 Per % 361.95 

6 Carriage of barbed wire bundles 

up hill over an overage distance 

of 1 Km 

0.9 Qtls 132.65 Per Qtl/ 

Km. 

119.35 

7 Stretching and fixing of barbed 

wire with U-staple in each strand 

540 Rmt. 4.10 Per 

Rmt. 

2214.00 

8 Layout of pits/patches 1 Ha. 147.60 Ha. 147.60 

9 Digging of pits (30x30x30) cm 500 No 413.65 Per % 2068.25 

10 Digging of pits (45x45x45) cm 600 No 827.15 Per%  4962.90 

11 Filling of pits (30x30x30) cm 500 No 165.40 Per % 827.00 

12 Filling of pits (45x45x45) cm  600 No 236.95 Per % 1421.70 

13 Carriage of Plants in P/bags 
from Nursery site over an 
average distance of 1 Km. 

1100 No 157.45 Per %/ 
Km 

1259.60 

14 Planting of entire Plants I/C 
ramming, raised in P/ bags 

1100 No 189.15 Per % 2080.65 

15 Mulching of Plants 1100 No 51.85 Per % 414.80 

     Sub Total  17288.91 
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16 Add Increase 25% for tribal 
areas  

      4322.20 

17 Nursery Cost of P/bags raised 
Plants 

1100 Tribal 4.71 Per 
plant 

5181.00 

18 Cost of B wire and other 
material 

        6700.00 

        G. Total    33492.11 

        Or Say   33500.00 

Maintenance 

1 I year  Maintenance (30% 
Mortality) 

 Detail of 
costing in 
accordanc
e with 
provisions 
in Rampur 
Circle 
inclusive 
of 
watering 
for five 
years  

      25500.00 

2 II year  Maintenance (20% 
Mortality) 

      16620.00 

3 III year  Maintenance (15% 
Mortality) 

      8880.00 

4 IV year  Maintenance (10% 
Mortality) 

      5000.00 

5 V year  Maintenance (10% 
Mortality) 

      5000.00 

       Sub Total maintenance 61000.00 

       G Total 94500.00 

 

 

Pooh Sub-Division falls in Arid Zone of Kinnaur District  
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Per Ha. Cost Model for Normal Planting (Kalpa/ Nichar Sub-Division) 

Sl. 

No. 

Particulars Quantity Unit Rate unit Tribal 

1 Survey and demarcation of 

plantation area I/C marking of 

path & preparation of map. 

1 Ha. 88.70 Ha. 88.70 

2 Cutting and preparation of 

wooden posts 1.8 Mt. and 8 to 

10 cm dia I/C debarking and 

fashioning the top 15 cm in 

conical shape 

60 Nos. 1122.60 Per % 673.56 

3 Carriage of fence posts upto 2 

Mt. long and 8 to 10 cm dia over 

distance 0.5 Km 

60 Nos. 590.85 Per % 

per Km 

177.25 

4 Preparation and digging of holes 

20-30 cm dia & 45 cm deep 

60 Nos. 786.00 Per % 471.60 

5 Fixing of wooden posts I/C 

strutting 

60 Nos. 603.25 Per % 361.95 

6 Carriage of barbed wire bundles 

up hill over an overage distance 

of 1 Km 

0.9 Qtls 132.65 Per Qtl/ 

Km. 

119.35 

7 Stretching and fixing of barbed 

wire with U-staple in each strand 

540 Rmt. 4.10 Per 

Rmt. 

2214.00 

8 Layout of pits/patches 1 Ha. 147.60 Ha. 147.60 

9 Digging of pits (30x30x30) cm 500 No 413.65 Per % 2068.25 

10 Digging of pits (45x45x45) cm 600 No 827.15 Per%  4962.90 

11 Filling of pits (30x30x30) cm 500 No 165.40 Per % 827.00 

12 Filling of pits (45x45x45) cm  600 No 236.95 Per % 1421.70 

13 Carriage of Plants in P/bags 
from Nursery site over an 
average distance of 1 Km. 

1100 No 157.45 Per %/ 
Km 

1259.60 

14 Planting of entire Plants I/C 
ramming, raised in P/ bags 

1100 No 189.15 Per % 2080.65 

15 Mulching of Plants 1100 No 51.85 Per % 414.80 

     Sub Total  17288.91 
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16 Add Increase 25% for tribal 
areas  

      4322.20 

17 Nursery Cost of P/bags raised 
Plants 

1100 Tribal 4.71 Per 
plant 

5181.00 

18 Cost of B wire and other 
material 

        6700.00 

        G. Total    33492.11 

        Or Say   33500.00 

Maintenance 

1 I year  Maintenance (30% 
Mortality) 

 Detail of 
costing in 
accordanc
e with 
provisions 
in Rampur 
Circle with 
No 
watering 
for five 
years  

      5040.00 

2 II year  Maintenance (20% 
Mortality) 

      3120.00 

3 III year  Maintenance (15% 
Mortality) 

      1740.00 

4 IV year  Maintenance (10% 
Mortality) 

      1000.00 

5 V year  Maintenance (10% 
Mortality) 

      1000.00 

       Sub Total maintenance 11900.00 

       G Total 45400.00 

 

Nichar/ Kalpa Sub-Division fall in WET/ DRY ZONES of Kinnaur District 
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Annexure-II

Range Beat Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

1 Afforestation Measures

a. Nursery Reckong-Peo Nursery 11 Kalpa Reckong-peo No. 1 4.00 1 1.50 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 5.50

Sl. 

No.

Name of 

Components

Name of Area Sub 

Ctmt. 

No. 

Name of Range 4th Year2nd YearUnit 3rd Year 5th Year

Year-wise Consolidated Physical and Financial Outlay of the Shongtong-Karchham Hydroelectric Project (Rs. in Lakh)                                                                   
6th Year 7th Year 8th Year 9th YearZero Year Total1st Year 10th Year

a. Nursery 

Development 

Reckong-Peo Nursery 11 Kalpa Reckong-peo No. 1 4.00 1 1.50 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 5.50

Kalpa Nursery 11 Kalpa Kalpa No. 1 5.00 1 1.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 6.00

Pangi Nursery 13 Kalpa Pangi No. 1 3.50 1 1.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 4.50

Lippa Nursery 16 Moorang Jungi No. 1 4.00 1 1.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 5.00

Kanam/ Surpu Nursery 17 Pooh Kanam No. 1 3.00 1 1.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 4.00

Dubling Nursery 18 Pooh Dubling No. 1 2.50 1 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 2.50

Moorang Nursery 18 Pooh Moorang No. 1 2.00 1 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 2.00

Ribba/ Skibba Nursery 23 Moorang Ribba No. 1 3.00 1 1.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 4.00

Shongtong Nursery 24 Kalpa Shongtong 

(Barang)

No. 1 4.50 1 1.50 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 6.00

Purbani Nursery 24 Kalpa Purbani No. 1 3.00 1 0.50 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 3.50

Sub-Total 10 34.50 8.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43.00

b. Normal Plantation  (New & Maintainance)

C-235 (Non- Irrigated) 13 Kalpa Pangi Ha. 6 0 0 0 6 2.01 6 0.30 6 0.19 6 0.10 6 0.06 6 0.06 0 0 0 0 0 0 0 2.72

C-188 Kurfu-Kanda 23 Moorang Ribba Ha. 5 0 0 0 5 1.68 5 1.28 5 0.83 5 0.44 5 0.25 5 0.25 0 0 0 0 0 0 0 4.73

UF Chenglen 15 Moorang Rarang Ha. 5 0 0 0 5 1.68 5 1.28 5 0.83 5 0.44 5 0.25 5 0.25 0 0 0 0 0 0 0 4.73UF Chenglen 15 Moorang Rarang Ha. 5 0 0 0 5 1.68 5 1.28 5 0.83 5 0.44 5 0.25 5 0.25 0 0 0 0 0 0 0 4.73

UF Tam 18 Pooh Giabong Ha. 5 0 0 0 5 1.68 5 1.28 5 0.83 5 0.44 5 0.25 5 0.25 0 0 0 0 0 0 0 4.73

Total 21 0.00 0 0.00 21 7.04 21 4.13 21 2.68 21 1.44 21 0.81 21 0.81 0 0.00 0 0.00 0 0.00 0 16.90

C-240 13 Kalpa Pangi Ha. 6 0.00 0 0.00 0 0.00 6 2.01 6 1.53 6 1.00 6 0.53 6 0.30 6 0.30 0 0.00 0 0.00 0 5.67

UF Nesang (Somthane) 21 Moorang Moorang Ha. 5 0.00 0 0.00 0 0.00 5 1.68 5 1.28 5 0.83 5 0.44 5 0.25 5 0.25 0 0.00 0 0.00 0 4.73

UF Sunali (Barati Kanda) 18 Pooh Sunam Ha. 8 0.00 0 0.00 0 0.00 8 2.68 8 2.04 8 1.33 8 0.71 8 0.40 8 0.40 0 0.00 0 0.00 0 7.56

Total 19 0 0 0 0 0 19 6.37 19 4.85 19 3.16 19 1.69 19 0.95 19 0.95 0 0 0 0 0 17.96

Grand Total (Normal) 40 0 0 0 21 7.04 40 10.49 40 7.53 40 4.59 40 2.50 40 1.76 19 0.95 0 0 0 0 40 34.85

c. Enrichment Plantation (New & Maintenance)

C-242 11 Kalpa Reckong-Peo Ha. 6 0.00 0 0.00 6 1.74 6 0.24 6 0.15 6 0.07 6 0.04 6 0.04 0 0.00 0 0.00 0 0.00 2.28

C-239 11 Kalpa Kalpa Ha. 8 0.00 0 0.00 8 2.32 8 0.32 8 0.19 8 0.10 8 0.06 8 0.06 0 0.00 0 0.00 0 0.00 3.04

C-240 (b) 11 Kalpa Pangi Ha. 8 0.00 0 0.00 8 2.32 8 0.32 8 0.19 8 0.10 8 0.06 8 0.06 0 0.00 0 0.00 0 0.00 3.04

C-184 24 Kalpa Purbani Ha. 5 0.00 0 0.00 5 1.45 5 0.20 5 0.12 5 0.06 5 0.04 5 0.04 0 0.00 0 0.00 0 0.00 1.90

C-179 24 Kalpa Tangling Ha. 6 0.00 0 0.00 6 1.74 6 0.24 6 0.15 6 0.07 6 0.04 6 0.04 0 0.00 0 0.00 0 0.00 2.28

Total 33 0 0 0 33 9.57 33 1.32 33 0.80 33 0.40 33 0.23 33 0.23 0 0.00 0 0.00 0 0.00 12.55

Dunang (Irrigated) 15 Moorang Rarang Ha. 5 0.00 0 0.00 0 0.00 5 1.45 5 1.22 5 0.80 5 0.42 5 0.20 5 0.20 0 0.00 0 0.00 4.29

C-191 Holdo (Irrigated) 23 Moorang Rispa Ha. 2 0.00 0 0.00 0 0.00 2 0.58 2 0.49 2 0.32 2 0.17 2 0.08 2 0.08 0 0.00 0 0.00 1.71

C-212 (Kawa) (Irrigated) 17 Pooh Kanam Ha. 5 0.00 0 0.00 0 0.00 5 1.45 5 1.22 5 0.80 5 0.42 5 0.20 5 0.20 0 0.00 0 0.00 4.29C-212 (Kawa) (Irrigated) 17 Pooh Kanam Ha. 5 0.00 0 0.00 0 0.00 5 1.45 5 1.22 5 0.80 5 0.42 5 0.20 5 0.20 0 0.00 0 0.00 4.29

C-218 (Irrigated) 16 Moorang Lippa Ha. 3 0.00 0 0.00 0 0.00 3 0.87 3 0.73 3 0.48 3 0.25 3 0.12 3 0.12 0 0.00 0 0.00 2.57

Total 15 0 0 0 0 0 15 4.35 15 3.67 15 2.39 15 1.25 15 0.60 15 0.60 0 0.00 0 0.00 12.86

C-243 11 Kalpa Kalpa Ha. 6 0.00 0 0.00 0 0.00 0 0.00 6 1.74 6 0.24 6 0.15 6 0.07 6 0.04 6 0.04 0 0.00 2.28

C- 237 11 Kalpa Pangi Ha. 10 0.00 0 0.00 0 0.00 0 0.00 10 2.90 10 0.40 10 0.24 10 0.12 10 0.07 10 0.07 0 0.00 3.80

C- 241 11 Kalpa Kalpa Ha. 8 0.00 0 0.00 0 0.00 0 0.00 8 2.32 8 0.32 8 0.19 8 0.10 8 0.06 8 0.06 0 0.00 3.04

UF Kibbar 24 Kalpa Purbani Ha. 5 0.00 0 0.00 0 0.00 0 0.00 5 1.45 5 0.20 5 0.12 5 0.06 5 0.04 5 0.04 0 0.00 1.90

UF Purbani  24 Kalpa Purbani Ha. 5 0.00 0 0.00 0 0.00 0 0.00 5 1.45 5 0.20 5 0.12 5 0.06 5 0.04 5 0.04 0 0.00 1.90

C-180 24 Kalpa Tangling Ha. 4 0.00 0 0.00 0 0.00 0 0.00 4 1.16 4 0.16 4 0.10 4 0.05 4 0.03 4 0.03 0 0.00 1.52

Total 38 0 0 0 0 0 0 0 38 11.02 38 1.52 38 0.92 38 0.46 38 0.27 38 0.27 0 0 14.45

Total Enrichment 86 0 0 0 33 9.57 48 5.67 86 15.49 86 4.31 86 2.41 86 1.29 53 0.87 38 0.27 0 0.00 86 39.87
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Range Beat Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin. Phy. Fin.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Sl. 

No.

Name of 

Components

Name of Area Sub 

Ctmt. 

No. 

Name of Range 4th Year2nd YearUnit 3rd Year 5th Year

Year-wise Consolidated Physical and Financial Outlay of the Shongtong-Karchham Hydroelectric Project (Rs. in Lakh)                                                                   
6th Year 7th Year 8th Year 9th YearZero Year Total1st Year 10th Year

d. Conservation and Development of Chilgoza Pine 125.00 200.00 250.00 225.00 200.00 1000.00

Total of Afforestation Measures 136 159.50 0 208.50 54 266.61 88 241.16 126 223.01 126 8.90 126 4.90 126 3.05 72 1.82 38 0.27 0 0.00 126 1117.72

2 Soil & Water Conservation EndeavoursTelangi Dakho Slip 11 Kalpa Rekang- peo Sites 4.00 5.00 6.00 5.00 20.00Telangi Dakho Slip 11 Kalpa Rekang- peo Sites 4.00 5.00 6.00 5.00 20.00

Ragura Nallas Slip 11 Kalpa Pangi Sites 2.00 5.00 3.00 10.00

Purbani Jhula Slip 24 Kalpa Purbani  Sites 5.00 3.00 8.00

Gurchenden Slip 15 Moorang Rarang Sites 4.00 6.00 0.00 0.00 10.00

C-232 Kashang Slip 14 Moorang Rarang Sites 2.00 3.50 0.00 0.00 5.50

Youlingdhar to Dharang Chokten Top 18 Pooh Giabong Sites 6.00 6.50 7.00 5.50 25.00

Holdhani Top Area Slip 18 Pooh Giabong Sites 4.00 5.50 6.00 4.50 0.00 0.00 0.00 20.00

Ropa Khaas (Shakdhama Garden) 18 Pooh Giabong Sites 4.50 5.00 5.50 15.00

Gialba Pangche Lungfa 18 Pooh Sunam Sites 1.50 3.50 5.00

Pooh Slip-III 18 Pooh Pooh Sites 4.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.00

Tashigang Slip-II 20 Pooh Namgia Sites 3.00 5.00 2.00 0.00 0.00 0.00 0.00 0.00 10.00

Slip above Namgia-II 20 Pooh Namgia Sites 5.00 2.00 0.00 0.00 0.00 0.00 0.00 7.00

Sanipang Slip (6 km) 17 Pooh Kanam Sites 4.00 6.00 5.00 15.00

Gonfo Shalama Slip 17 Pooh Kanam Sites 4.00 6.00 10.00

Sprang Lungfa Slip 17 Pooh Kanam Sites 5.00 5.00 10.00

Angkalang  Murti  Slip 17 Pooh Kanam Sites 4.00 5.00 2.00 11.00

Total for Land slide/ Slip  0.00 0.00 41.50 85.00 85.00 48.00 0.00 0.00 0.00 0.00 0.00 259.50Total for Land slide/ Slip  0.00 0.00 41.50 85.00 85.00 48.00 0.00 0.00 0.00 0.00 0.00 259.50

b. Nalla Treatment 

Gonang Nalla 11 Kalpa Kalpa Site 3.00 4.00 3.00 0.00 0.00 0.00 10.00

Meber Nalla 13 Kalpa Pangi Site 3.00 5.00 5.00 2.00 15.00

Honden Nalla near Jangi 15 Moorang Jangi Site 4.00 5.00 6.00 5.00 0.00 20.00

Romshuna Nalla near Thopan village 15 Moorang Rarang Site 0.00 0.00 0.00 5.00 0.00 0.00 5.00

Chhandoring Nalla near Thopan 15 Moorang Rarang Site 4.50 0.00 0.00 0.00 0.00 0.00 4.50

Godang Nalla 15 Moorang Rarang Site 5.50 0.00 0.00 0.00 0.00 0.00 5.50

Shingkin Slip near Thopan 15 Moorang Rarang Site 0.00 0.00 0.00 5.50 5.50

Chhugalen Nalla 15 Moorang Rarang Site 0.00 4.50 0.00 0.00 4.50

Ranghtunpa Nalla near Khadra 15 Moorang Rarang Site 0.00 0.00 6.00 0.00 6.00

Tichen Nallah near Akpa 15 Moorang Rarang Site 4.50 0.00 0.00 0.00 4.50

Khonkung Nalla 23 Moorang Rispa Site 2.00 4.50 0.00 0.00 6.50

Holdo Nalla 23 Moorang Rispa Site 4.00 3.50 0.00 0.00 7.50

Duwa Nala 23 Moorang Rispa/ Moorang Site 6.00 7.00 6.50 5.50 25.00

Partupain Nalla 23 Moorang Ribba Site 5.00 0.00 5.00

Gottang Nalla 23 Moorang Ribba Site 3.00 5.50 0.00 8.50

Tabaldan Nalla 21 Moorang Moorang Site 5.50 0.00 5.50Tabaldan Nalla 21 Moorang Moorang Site 5.50 0.00 5.50

Tashonang Nalla 21 Moorang Moorang Site 5.50 5.50

Khokho Nalla 22 Moorang Moorang Site 0.00 2.00 4.00 6.00

Khopa Nalla 21 Moorang Moorang Site 3.00 3.50 6.50

Domangti Nalla 21 Moorang Moorang Site 4.00 3.00 7.00

Nemcheng Nalla 21 Moorang Moorang Site 4.00 5.50 6.00 4.50 20.00

Chelleng Nalla 21 Moorang Moorang Site 4.00 5.50 9.50

Tungpa 22 Moorang Moorang Site 5.00 5.50 4.50 15.00

Rangrik Khad 22 Moorang Moorang Site 5.00 6.50 7.00 6.50 25.00

Bepgaya Khad 22 Moorang Moorang Site 4.00 5.00 5.50 6.50 4.00 25.00

Ti Nalla 23 Moorang Rispa Site 5.50 5.00 10.50

Shurting/ Lalanti Nala 23 Moorang Moorang Site 5.00 6.00 5.50 5.00 3.5 25.00

Changkakte Nala 23 Moorang Moorang Site 5.00 5.50 4.50 15.00

Petangla Nala (Sunam kanda) 18 Pooh Sunam Site 5.00 6.00 4.50 15.50

Baro Hungshati Nalla 17 Pooh Kanam Site 5.00 5.00 6.00 16.00

Labrang Nalla 17 Pooh Kanam Site 5.00 4.00 2.00 11.00

Kawa Nalla 17 Pooh Kanam Site 4.50 5.00 1.00 10.50
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Hurling Nalla 17 Pooh Kanam Site 4.00 5.50 9.50

Gujunga Nalla 18 Pooh Pooh Site 3.50 3.50 7.00

Pooh Nalla-III 18 Pooh Pooh Site 2.50 4.00 6.50Pooh Nalla-III 18 Pooh Pooh Site 2.50 4.00 6.50

Namgia Futang Nalla 20 Pooh Pooh Site 6.50 7.00 6.50 5.00 25.00

Namgia Nalla 20 Pooh Pooh Site 5.50 7.00 6.50 6.00 5.00 30.00

Tashingang Nalla-I 20 Pooh Namgia Site 5.00 4.00 9.00

Tashingang Nalla-II (near Dogri) 20 Pooh Namgia Site 4.00 4.50 8.50

Mangrang Nalla-II 20 Pooh Dubling Site 3.00 3.50 6.50

Yukyr Nalla Dubling-I 20 Pooh Dubling Site 2.00 3.50 5.50

Yukyur Nalla Dubling-II 20 Pooh Dubling Site 5.50 5.50

Puwak Nalla Dubling 20 Pooh Dubling Site 5.50 2.00 7.50

Shmulung Nalla 20 Pooh Dubling Site 4.50 6.00 10.50

Pirang Santhang Nalla 24 Kalpa Tangling  Site 4.00 6.00 10.00

Kanaki-I Nalla 24 Kalpa Tangling Site 3.00 3.00 6.00

Kanaki-II Nalla 24 Kalpa Tangling Site 5.00 5.00

Chamarka Nalla 16 Moorang Lippa Site 4.00 6.5 4.50 15.00

Phyala Nalla 24 Kalpa Tangling Site 2.00 3 5.00

Fotenden Nalla 16 Moorang Lippa Site 3.50 4.5 8.00

Onchalang Nala 16 Moorang Lippa Site 4.00 1.00 5.00

Mazrang Nalla 22 Moorang Moorang Site 4.50 5.50 5.00 15.00

Garang Bal 22 Moorang Moorang Site 5.00 5.50 4.50 15.00

Nungkriyeng 22 Moorang Moorang Site 5.00 6.00 5.00 2.00 18.00

Tugrum 22 Moorang Moorang Site 3.00 5.50 1.50 10.00

Total for Nalla Treatment 0.00 133.50 181.00 167.50 120.00 0.00 12.50 0.00 0.00 0.00 614.50

c. River Bank Stabilization 

River bank near GREF Camp below Spillow 

village.

17 Pooh Kanam Site 5.00 6.50 7.00 7.50 4.00 30.00

Left Bank of Satluj below Korispa village 23 Moorang Rispa Site 2.50 5.00 6.00 6.50 20.00

Total for River Bank Stabilization 7.50 0.00 11.50 0.00 13.00 0.00 14.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 50.00

d. Avalanche 

control 

Kharba Nalla (Charang)  23 Moorang Moorang Site 6.00 8.00 4.00 18.00

Permiti Nalla 23 Moorang Ribba Site 5.00 6.00 11.00

Charang Nalla 23 Moorang Moorang  Site 4.00 5.50 9.50

Garangba Nalla 23 Moorang Moorang  Site 5.00 5.00 10.00

Ganungti Nalla (Pibbar)  23 Moorang Moorang  Site 5.00 5.00 10.00Ganungti Nalla (Pibbar)  23 Moorang Moorang  Site 5.00 5.00 10.00

Gujugo Nalla (Thangi)  23 Moorang Moorang  Site 3.00 5.00 8.00

Tulling Nalla (Lumber) 23 Moorang Moorang  Site 6.50 6.50

Tinku Nalla 18 Pooh Pooh Site 6.50 8.00 8.50 9.00 10.00 3.00 45.00

Prutikanda  -1
st 17 Pooh Kanam Site 4.00 6.00 10.00

Prutikanda– 2
nd 17 Pooh Kanam Site 6.00 4.00 10.00

Prutikanda– 3
rd 17 Pooh Kanam Site 3.50 6.50 10.00

Tapangkanda 17 Pooh Kanam Site 4.00 5.00 6.00 15.00

Talling Dherdher 18 Pooh Sunam Site 6.00 6.50 6.50 6.00 25.00

Chhapan-Shalma 16 Moorang Jangi Site 6.50 7.00 7.00 4.50 25.00

Khatung Nala 23 Moorang Rispa Site 6.00 5.00 4.00 15.00

Total Avalanche Control 23.50 70.50 70.00 46.50 0.00 14.50 3.00 0.00 0.00 228.00
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e. Van Sarovar 

Van Sarovar In Kalpa Range Kalpa Site 0.00 1 8.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 8.00

Van Sarovar In  Moorang  Range Moorang Site 0.00 1 8.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 8.00Van Sarovar In  Moorang  Range Moorang Site 0.00 1 8.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 8.00

Van Sarovar In  Pooh  Range Pooh Site 0.00 0.00 1 9.00 0.00 0.00 0.00 0.00 0.00 0.00 1 9.00

Total Van Sarover 0.00 16.00 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3 25.00

G. Total of Soil & water Conservation 206.00 0.00 364.00 0.00 344.50 0.00 228.50 0.00 0.00 0.00 31.00 0.00 3.00 0.00 0.00 0.00 0.00 3.00 1177.00

3 Payment for Environmental Services 5.00 10.00 20.00 20.00 25.00 25.00 25.00 25.00 20.00 15.00 10.00 200.00

4 Research, Training & Capacity build up, Publicity & Awareness, Documentation 2.00 5.00 10.00 15.00 15.00 15.00 10.00 10.00 5.00 5.00 8.00 100.00

5 Infrastructure built up & Forest Protection

a. Repair/Maintance of Range Office Cum

Residence at Kalpa

11 Kalpa Kalpa No. 2.00 4.00 6.00

Repair/ Maint. of Division Office, DFO

Residence, Staff Quarters (7 no’s)

11 Kalpa Recong Peo No. 5.50 6.50 8.00 9.50 15.00 10.50 55.00

Const. of Out Houses at Akpa 15 Moorang Rarang No. 2.00 5.50 7.50

Special repair I/hut at Anodan 24 Kalpa Barang No. 2.00 5.50 7.50

Maintenance of FRH Pooh 18 Pooh Pooh No. 3.00 3.00

Maintenance of FRH Giyabung 18 Pooh Giyabung No. 2.50 2.50

Maintenance of FG Hut Shongtong 24 Kalpa Barang No. 1.00 1.00

Repair/ 

maintenance of 

building 

Maintenance of FG Hut Shongtong 24 Kalpa Barang No. 1.00 1.00

Maintenance of BO Quarter  Shongtong 24 Kalpa Barang No. 1.25 1.25

Maintenance of FG Hut Tangling 24 Kalpa Tangling No. 1.00 1.00

Maintenance of FG Reckong-peo  11 Kalpa Recong Peo No. 1.00 1.00

Maintenance of FG Hut  Pangi   13 Kalpa Pangi  No. 1.00 1.00

Maintenance of FG Hut  Purbani  24 Kalpa Purbani  No. 1.25 1.25

Maintenance of BO Quarter  Kalpa 11 Kalpa Kalpa 1.50 1.50

Maintenance of FG Hut  Kalpa   11 Kalpa Kalpa 0.75 0.75

Maintenance of Type- II (Double story

Quarter) at Kalpa 

11 Kalpa Kalpa 2.00 2.00

Maintenance of Mali  Hut  Kalpa 11 Kalpa Kalpa 0.75 0.75

Maintenance of BO Quarter at Ribba 23 Moorang Ribba 1.00 1.00

Maintenance of FG Hut at Ribba 23 Moorang Ribba 1.00 1.00

Maintenance of FG Quarter at Rispa 23 Moorang Rispa 0.75 0.75

Special Repair to Kitchen of FRH Purbani 24 Kalpa Pubani 1.00 3.00 4.00

Maintenance/ augmentation of water 

supply to Forest Colony Kalpa and 

11 Kalpa Kalpa & Reckong-

Peo

2.00 4.00 6.00

supply to Forest Colony Kalpa and 

Reckong-Peo

Peo

Construction of Recreation room at 

Reckong-Peo

11 Kalpa Reckong-Peo 2.00 6.00 5.00 2.00 15.00

Maintenance of FG- Hut Kanam 17 Pooh Kanam 1.00 1.00

Sub Total of  Buildings (a.) 0.00 0.00 23.75 44.75 16.25 11.50 0.00 15.00 10.50 0.00 0.00 121.75

b. Maintenance of Path 

Repair/Maintance Of I/Path From C-243

To C-244

11 Kalpa Kalpa Km 3.50 3.50

Repair/Maintance Of I/Path From C-238

To Pangi Nala

13 Kalpa Pangi Km 4.50 4.50

Repair/Maintance of I/Path From Pangi To

Asrang

13 to 16 Kalpa, 

Moorang

Pangi, Rarang,

Jangi & Lippa

Asrang

Km 5.00 5.00 5.00 5.00 20.00
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Kibbar Kanda to Tangling, Purbani and

Ribba 

24 Kalpa/ 

Ribba 

Tangling, Ribba

and Purbani 

Km 2.00 2.00 2.50 6.50

Powari to Talampi (B.path) 24 Kalpa Tangling Km 1.25 1.25

Talampi to Kinner Kailash 24 Kalpa Tangling Km 5.00 4.00 9.00

Maintenance of Bridle path from Holdo to

Tidong.

22/ 23 Moorang Rispa/ Moorang Km 2.00 2.00 4.00

Sub Total of  Paths (b.) 0.00 0.00 7.75 17.50 13.50 5.00 0.00 5.00 0.00 0.00 0.00 48.75

c. Vehicle and Operational support  

i. Operational support  

Mahindra ( Xylo) No. 3 30.00 3 30.00

Bolero Camper (GLX) No. 1 10.00 1 10.00

Multi Utility Vehicle No. 1 12.00 1 12.00

Total 4 40.00 1 12.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 5 52.00

ii. Office Equipment 

Computer with accessories No. 3 2.00 3 2.00 3 4.00

Digital Camera- DSC More than 12 MP No. 6 1.00 6 1.00

GPS 12 3.00 12 3.00

Xerox  Machine 1 1.00 1 1.00Xerox  Machine 1 1.00 1 1.00

Total 3 2.00 15 5.00 6 1.00 1 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22 9.00

iii. Office Support

Establishment Cost (Refund of Salary of CAT Plan Division to Govt.) 25.00 25.00 25.00 15.00 10.00 100.00

Establishment Cost (contractual Emoluments) 5.00 6.00 6.50 7.00 7.50 8.50 9.50 50.00

Office Expenses 3.00 5.50 6.50 6.00 6.00 5.50 5.00 3.50 3.00 2.00 46.00

Motor Vehicle & POL I/c Hiring of Vehicles for Front Line Staff. 6.00 7.00 8.00 9.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 100.00

Amenities to Staff and Labour 8.00 7.00 5.00 20.00

Travelling  Expenses 6.00 8.00 10.00 15.00 7.00 6.00 3.00 55.00

Miscellaneous Expenditures 1.00 2.00 2.00 2.00 2.00 2.50 2.50 2.50 2.50 3.00 3.00 25.00

Total 7.00 18.00 28.50 41.50 71.50 62.50 56.50 44.00 35.50 16.00 15.00 396.00

Total    i+ii+iii 9.00 63.00 41.50 42.50 71.50 62.50 56.50 44.00 35.50 16.00 15.00 457.00

d. Silt Monitoring With SJVNL 5.00 10.00 10.00 10.00 10.00 10.00 55.00

e. Forest protection 

i. a.  Maintenance 

of Boundary Pillars 

2.00 2.00 2.50 6.50Checking of boundary pillar in Kalpa (Kalpa & Shong-tong block of Kalpa range), 

Moorang and Pooh Forest Range 

b. Engangement 

Fire watcher/ fire 

fighting squad 

0.50 1.50 1.00 2.00 2.50 2.50 10.00

ii. Fuel Saving 1.00 1.50 1.50 1.00 5.00

iii. Sign & Board 0.25 0.25 0.25 0.20 0.20 0.20 0.20 0.20 0.25 0.00 2.00

iv. Reward 0.00 0.10 0.15 0.20 0.25 0.30 0.30 0.25 0.25 0.20 0.00 2.00

Sub Total 0.00 0.85 3.90 2.45 3.95 6.50 4.00 0.45 2.95 0.45 0.00 25.50

G. Total Vehicle & Operational Support 9.00 63.85 81.90 117.20 115.20 95.50 70.50 74.45 48.95 16.45 15.00 708.00

Engagement of fire watcher/ fire fighting squad for six months in Kalpa (Kalpa & 

Shong-tong block of Kalpa range

Distribution of LPG Cylinders, Solar Lights, Induction Heater & Cookers
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6 Wildlife Measures

a) In Protected 

Areas 

Lippa-Asrang sanctuary (in Wild Life 

Range)

16 Sangla Asrang No. 7.00 7.00 7.00 7.00 7.00 3.00 3.00 3.00 3.00 2.00 1.00 50.00

Areas Range)

b) Out side Protected Areas

1. Planning 1.00 1.00

2. Implementation

2.1.1 Management and Improvement of Wild Life Kalpa / Moorang/ Pooh 1.00 1.50 1.50 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 15.00

2.1.2 Implementation of Developmental and Income Generation Activities 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.25 0.25 5.00

2.1.3 Vaccination Domestic Cattle 0.25 1.00 1.00 1.00 1.00 0.50 0.25 5.00

2.1.4 Anti- Poaching Measures 0.25 0.50 0.75 0.75 0.50 0.50 0.50 0.50 0.25 0.25 0.25 5.00

2.1.5 Reward/ Incentives to informers 0.25 0.50 0.50 0.50 0.25 0.25 0.25 2.50

2.1.6 Extension Activities for Wildlife  Awareness 0.50 1.00 1.00 1.50 1.50 1.50 1.00 1.00 1.00 0.00 0.00 10.00

2.1.7 Sign & Slogan Boards 0.00 0.25 0.25 0.50 0.50 0.25 0.25 0.00 0.00 0.00 0.00 2.00

2.1.8 Wildlife 

Census 

1.50 0.00 0.00 1.50 0.00 0.00 1.50 0.00 0.00 1.50 0.00 6.00

2.1.9 Support to Ex-situ Pheasant Conservation and Breeding 10.00 10.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.00

Total of Implementation  14.25 15.25 9.50 8.25 5.25 6.00 5.00 4.00 2.75 3.50 1.75 75.50

2.2 Help to resolve to man-animal conflict 

2.2.1 Compensation against Damage by Wild Life 1.50 2.00 2.50 2.50 3.00 3.00 3.00 3.00 2.50 1.00 1.00 25.002.2.1 Compensation against Damage by Wild Life 1.50 2.00 2.50 2.50 3.00 3.00 3.00 3.00 2.50 1.00 1.00 25.00

2.2.2 Support to Monkey Sterilization Prog. 2.00 3.00 4.00 4.00 4.00 3.00 3.00 3.00 2.00 1.00 1.00 30.00

2.2.3  Purchase of equipments and medicine for management of wildlife 1.00 2.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 3.00 1.00 35.00

Total 2.2 4.50 7.00 10.50 10.50 11.00 10.00 10.00 10.00 8.50 5.00 3.00 90.00

2.3 Wildlife Habitat Management

2.3.1 Protection of unique wildlife habitat 0.00 0.00 0.00 5.00 5.50 4.50 15.00

3. Training 0.50 1.00 1.50 2.00 3.00 2.00 10.00

4. Research & Monitoring  0.50 0.50 0.50 3.00 1.00 1.00 1.00 0.50 0.50 0.50 1.00 10.00

5. Contingencies 0.50 0.50 1.00 1.00 1.00 2.00 1.00 1.00 1.00 1.00 0.00 10.00

Total Out side Protected Areas 20.25 25.25 23.00 29.75 26.75 25.50 17.00 15.50 12.75 10.00 5.75 211.50

Sub Total of Wildlife Measures 27.25 32.25 30.00 36.75 33.75 28.50 20.00 18.50 15.75 12.00 6.75 261.50

7 Monitoring & Evaluation 0.00 4.00 5.00 12.00 5.00 5.00 15.00 5.00 5.00 15.00 5.00 76.00

8 Site Specific Work Plan (Micro Planning) 5.00 8.00 12.00 14.50 15.00 12.00 7.50 3.50 2.00 3.00 2.50 85.00

 TOTAL OF ALL COMPONENTS 207.75 331.60 631.51 820.61 776.46 418.40 152.90 170.50 101.52 66.72 47.25 3725.22

9 Contingencies 2.00 10.00 15.00 15.00 25.00 10.00 10.00 25.00 18.00 25.00 20.00 175.00

G. Total of CAT PLAN  Activities 209.75 341.60 646.51 835.61 801.46 428.40 162.90 195.50 119.52 91.72 67.25 3900.22

Total CAT Plan Activities rounded up 3900.00

The balance amount of Rs. 21.40 Crore against which no works have been proposed, may be used for funding Eco-Task Force in Satluj basin as also for the comprehensive CAT Plan of Satluj River basin. 2140.00

Total Cost of CAT PLAN (2.5% of Project Cost) 6040

            General Manager Divisional Forest Officer  Divisional Forest Officer  

Himachal Pradesh Power Corporation Limited Sarahan Forest Division (wild Life) Kinnaur Forest Division 

Reckong-Peo Sarahan, Distt. Shimla Recong-Peo
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S. No. Particulars / Components  Unit Physical Rate Financial 

(in Lacs)  

% age

1 Afforestation Measures

a.  Nurseries Development No. 10 L/s 43.00

b. i. Normal Plantation  (Irrigated) ha 34 95500 32.13

b. Ii. Normal Plantation  (Non-Irrigated) ha 6 45140 2.72

c. i. Enrichment  (Irrigated) ha 15 88738 12.86

c. Ii. Enrichment  (Non-Irrigated) 71 37838 27.01

d.Conservation and Development of Chilgoza Pine 1000.00

Sub Total of Afforestation Measures 1117.72 28.66

2 Soil & Water Conservation Endeavors

a. Landslides / Slip No. 20 L/s 259.50

b. Nalla Treatment No. 57 L/s 614.50

c.  River bank Stabilization No. 2 L/s 50.00

d. Avalanche control No. 15 L/s 228.00

e. Van Sarovar No. 3 L/s 25.00

Sub Total Soil & Water 1177.00 30.18

3 Payment for Environmental Services 200.00 5.13

4 Research, Training & Capacity build up, Publicity & 

Awareness, Documentation

100.00 2.56

5 Infrastructure built up & Forest Protection

a. Building repair No. 23 L/s 121.75

b. Path No. 7 L/s 48.75

c. Vehicle and Operational support  No. 457.00

d. Silt monitoring No. 55.00

e. Forest protection 

i. BP 16.50

ii. Fuel Saving 5.00

iii. Sign & Board 2.00

iv. Reward 2.00

Sub Total Infrastructure built up & Forest Protection 708.00 18.15

6 Wild Life Measures

Protected Areas 50.00

Outside Protected Areas

1. Planning 1.00

2.1 Implementation 75.50

2.2 Help to resolve to man-animal conflict 90.00

2.3 Wildlife Habitat Management 15.00

3. Training 10.00

4. Research & Monitoring 10.00

5. Contingencies 10.00

Sub Total Wild Life Measures 261.50 6.70

7 Monitoring & Evaluation 76.00 1.95

8 Site Specific Work Plan (Micro Planning) 85.00 2.18

9 Contingencies 175.00 4.49

G. Total of CAT PLAN  Activities 3900.22 100.00

Total Rounded up for Activity Plan Or say 3900.00

2140.00

G. Total 6040.00

Note:-

Annexure - III

Component wise Physical and Financial Outlays and %age allocation

The balance amount of Rs. 21.40 Crore against which no works have been proposed, may 

be used for funding Eco-Task Force in Satluj basin as also for the comprehensive CAT Plan 

of Satluj River basin.

Since the HPPCL has already deposited the entire amount of Rs. 6044 Lakh on 1-10-2012 in compliance to 

condition imposed by MoEF. Hence No Annual Increase/ Price Escalation will be applicable to the user 

agency (HPPCL).
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Annexure-IV 

BIOENGINEERING MEASURES 

Concept, Approach and Practicable Techniques of Bioengineering 

1. Concept of Bioengineering  

Wood and living plants were the only materials for hill and slope 

stabilization works for hundreds of years.  These days some of the old 

techniques have been modified and applied, which mainly use live material 

such as willow branches, willow cuttings, and rooted deciduous trees. The 

duration for implementing vegetation for slope stabilization works depend 

on the technique of soil bioengineering measure and the type of the plant 

that has been used. The techniques used in soil bioengineering are 

traditional and have been used since very long time ago.  

Bioengineering is a sustainable approach where the combination of live 

and dead plants and plant parts are used as building materials for erosion 

reduction and upland slope prevention. This is based on engineering 

concept. The combination of vegetative engineering systems and civil 

engineering systems normally offers the most complete natural and cost 

effective solution to the variety of instability problems affecting a site  

The overall objective is to provide better living conditions to the population 

by the provision of environment sound and improved sustainable mountain 

system so as to make a rapid economic growth in tune with economic 

growth of the country. Specifically bioengineering is adapted with a view to:  

i) Examine soil bioengineering needs of project,  

ii) Monitor existing slope stabilization works. 

iii) Study plant species compositions and plant species which can be 

used for future soil bioengineering purpose. 

iv) Survey a plan of soil bioengineering activities. 

v) Test plant species in combination with different soil-bioengineering 

techniques for its suitability in winter plantations. 

vi) Stabilize the unstable slopes through a suitable application of 

vegetation in different soil-bioengineering methods, either alone or in 

combination with civil engineering structures.  

vii) Use indigenous materials, low capital costs compared to civil 

engineering structures.   
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Slope bioengineering is totally labour based approach providing benefits to 

the local people. It focuses on minimizing the damage to the natural 

environment as well as reducing the future maintenance costs. Major 

portion of the cost of the hill stabilization goes toward the payment of 

wages to the local labour. Hydro Project construction approach 

incorporates social, environmental and technical issues. The people’s 

participation is most essential for the success of slope conservation works. 

The use of local materials motivates local people’s participation. Soil 

bioengineering is an important and an integral part of construction, which 

is environment sound and cost effective. The use of plants for land 

stabilization is applied either alone, or in conjunction with civil engineering 

structures and non-living plant materials to reduce shallow-seated 

instability and erosion on slopes.  

2.  Bioengineering Approach  

Experiences have proven that without adequate planning hills are not 

sustainable. Evidences have also shown that in the past some hill slopes of 

the Himalayan region needed rehabilitation because of no maintenance or 

very poor maintenance. The conventional method of hydro power project 

construction are generally being followed and are increasingly being 

questioned due to the use of large scale engineering structures with high 

investments.  

3. Practicable Ways for Technique Adoption and Construction of 

Nurseries 

Bioengineering methods can be used to protect almost all type of slopes 

against erosion and reduces the instance of shallow failures. However, the 

establishment process may take some time. Vegetation is more dynamic 

than inert and takes some time to reach their maximum strength. They tend 

to become stronger over time. The application of soil bioengineering in 

combination with civil engineering structures would be most appropriate.  

Dry stone walls or gabion retaining structures are built in the valley side of 

the road to protect the fill volume to reduce mass wasting and erosion 

process. Erosion control plantings are carried out on bare fill surface. Every 

attempt is made to maintain mass balance of hill slopes (cut and fill). The 

incorporation of soil bioengineering is a vital and integral part of road 

construction.  
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Cuttings and rooted plants are used during the dormant season. Various 

methods are available for hill side slope stabilization.  

Jute and Wire Matting 

The methods for seeding are dry-seeding and hydro-seeding. The seed will 

be protected with straw in combination with bitumen or meshes of jute and 

wire on exposed areas. The stabilization can be increased through 

transplanting stump sprout deciduous trees after re-vegetation with 

seeding. Jute matting is a tested method in many areas where soil is loose 

and difficult to hold as such. A few photographs has been depicted to the 

authenticity in Kol Dam area. This matting will be spread in between the 

check walls and Bioengineering works will be carried out by planting 

suitable local spp such as Agave, Yucca, Vitex etc. The matting will be 

affixed with wooden pegs and after some time this will biodegrade with the 

time. 
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Loose rock slopes can be stabilized with different types of brush layering. 

The applications with rooted plants are known as hedge layer. The 

uprooted plant installations are brush layer. A combination of both is a 

hedge brush layer.  

Dewatering and stabilization of wet slopes can be done through the use 

of drain and slope fascines. The fascines consist of live branches of 

willows that are tied together with wire.  

There are numerous different hill side slope stabilization methods, which 

utilize plants in combination with construction of wood, stone and wire 

such as planted pole walls, live slope grids, live bamboo crib walls, 

vegetated stone walls and vegetated gabions. Choosing the right method 

depends on various factors such as the position of slope, ground and 

available material. The sections given below presents the techniques 

adopted in brush layer, drainage fascines, pallisade, single tree planting 

and grass planting. The advantages and disadvantages of each of these 

techniques are also given under the respective techniques.  

3.1  Brush Layer Techniques  

Brush Layer consists of placing live branch cuttings laid in small benches 

excavated into slopes. The benches can range from 2 to 3 ft wide. Live 

materials should be 1/2 to 2 inches in diameter. It is long enough to reach 

the back of the bench. The side branches should remain intact for 

installation. 

 

Brush layer construction placing live branch cuttings in slopes 
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The cuttings are placed into slopes and oriented perpendicular to slopes. 

This is a more effective for earth reinforcement and mass stability of 

slope. It is also recommended on slopes up to 2:1 in steepness. It serves 

as tensile inclusions or reinforcing units. It assists in retarding runoff and 

reducing surface erosion. 

The construction breaks up the slope length into series of shorter slopes 

separated by rows of brush layer. It also reinforces the soil with un rooted 

branch stems and reinforces the soil as roots develop, adding significant 

resistance to sliding or shear resistance. 

Whereas on dryer sites it helps infiltration on dry sites and drying 

excessively wet sites. It also adjusts the sites micro-climate, thus aiding 

seed germination and natural regeneration. The technique also acts as 

horizontal drains by redirecting and mitigating adverse slope seepage.  

The construction is started at the toe of slope. Benches are excavated 

horizontally, on the contour, or slightly down the slope, if needed to aid 

the drainage. The surface of the bench slope should be constructed in 

such a manner that the outside edge is higher than the inside part. The 

live branch cuttings placed on the bench. 

Branch growing tips (shoot bud) should be aligned towards the outside of 

the bench. The backfill is placed on top of the branches and compacted 

to eliminate air spaces. The brush tips should extend slightly beyond the 

fill to filter sediment. Each lower bench is backfilled with soil obtained 

from excavating the bench above. 

3.2  Drainage fascines 

Fascines are used for a variety of slope stabilization purposes. Fascines 

slow runoff, catch debris and reinforce the slope due to rooting. Drainage 

fascines in particular stabilize and drain slopes and are built into rills or 

small gullies. Immediately after establishment they have a draining effect 

because the water is channeled through the straight branches. With 

shoot and root development they form a strong line of vegetation. 

Additionally they achieve water-removal due to transpiration of plants.  
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Drainage fascines  

Draining fascines are long bundles of live branches or stems 

approximately 20 to 40 cm in diameter. The branches are placed with the 

butt ends pointing at the same direction into existing rills or dug trenches 

following the contour or desired angle precisely.  

The bundles are tied together with 1.5 to 2.0 mm wire every 1 m and 

fixed into the ground every meter by wooden pegs or live stacks with a 

minimum length of about 80-100 cm. For the lower third of the fascine 

green branches of non-sprouting plants or gravel can be used. After 

placement the fascines are covered with a thin soil layer of about 3 to 4 

cm. All branches should be in contact with soil to enable rooting and 

shoot development.  

3.3  Palisades 

Vegetated palisade constructions are ancient techniques, which were 

already used by the first people in Central Europe. At the beginning of 

the 20th century vegetated palisade constructions were still common in 

Bohemia, Moravia and Slovakia. 
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Palisades are used for protection of small but deeper, narrow gullies and 

shallow V-shaped rills. Immediately after construction they provide 

mechanical protection by catching debris, armouring and reinforcing gully 

floors. These effects are increasing after shoot development of cuttings. 

As a result of plant transpiration, they achieve water-removal from soil.  

 

Palisades 

Huge live poles are driven or dug half of their length, vertically into the 

ground. 5 to 20 live poles per running meter with at least 5 cm in 

diameter should be used. On their top they are fixed by wire on one or 

two cross beams, which have been anchored into the sides of the gully. 

The distance between the palisades depends on the steepness of the 

gully slope and profile of the gully floor. On slopes with less than 30° 

inclination 2 m are convenient, on slopes with an inclination between 30° 

and 60° a distance of 1 m is recommended.  

3.4  Single Tree Planting 

Growing shrubs and trees form a dense network of roots in the soil. 

Reinforcing and in the longer term anchoring, are the main engineering 

functions. Shrub and tree planting can be applied on almost every slope. 

It is often used in combination with other soil-bioengineering measures. 
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Rooted plants from the nursery (usually raised as polypot seedlings) are 

planted in off-set rows or in other specific pattern on the slope. One plant 

per m2 should be enough. Main considerations are the costs of 

establishment and the period in which a dense plantation is required. The 

plants are put into a pit large enough for the rooting system. After filling 

soil carefully around the cylinder of roots and soil from the polypot, the 

soil is firmed gently around the plant. Stump-sprouting species should be 

preferred. Mulching, with for instance compost or chopped grass helps 

the young plants to grow faster by regulating the moisture and 

suppressing competing vegetation.  

3.5  Grass Planting 

For grass planting, grass slips, cuttings, or clumps grown from seed are 

planted in lines or at random on the slope. Grass plantations protect the 

slope, due to rooting and by providing a surface cover. They reduce the 

speed of runoff, catch debris and armour the slope.  

By using a planting bar holes just big enough for the roots are made. The 

grass slips or cuttings are placed into it, the soil filled around it and firmed 

gently. Grass planting is started from the top of the slope working 

downwards. 

Different patterns of grass lines can be used as given below: 

� Contour/ horizontal lines: They reduce speed of runoff and catch 

debris thereby armouring the slope. 

� Down-slope/ vertical lines: Armour, reinforce and drain the slope. 

Used for damp sites and poorly drained materials where an 

intensified infiltration can lead to liquefaction of the soil. 

� Diagonal lines: Main functions are armouring and reinforcing. 

Secondary they catch debris and drain the slope. Best compromise 

of horizontal and vertical planting. 

� Random planting: it is often used in combination with jute netting on 

very steep harsh slopes where complete surface protection is 

needed. 

The locally available grass species can be used for erosion control 

purpose and are useful for thatch, fodder, pasture and medicines. 
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Annexure: V 

List of Participants during interaction with Field staff of Kinnaur Forest Division for 

preparation of CAT Plan for Shongtong – Karchham HEP with HFRI Team during July 2012 

Sl. 

No. 

Date Name of Participant Designation Name of 

Range 

Place 

1 18.7.2012 

& 

21.7.2012 

Shri Jalmi Ram B. O. Kalpa Kalpa Shongtong 

& 

Reckong-

Peo 

2 Shri Kalam Singh B. O. Shongtong 

3 Shri Dinesh Kumar FG Pangi Beat 

4 Shri Mohan Singh FG Reckong-Peo 

5 Shri Neema Chhering FG Kalpa  

6 Shri Rakesh Chander FG Shongtong 

7 Shri Janna Geer FG Purbani 

8 19.7.2012 

& 

20.7.2012 

Shri Pawan Kumar B. O. Jangi Moorang Akpa 

9 Shri Hira Singh Thakur B. O. Ribba 

10 Shri Vidya Chand FG Rarang 

11 Shri Vikas FG Rispa 

12 Shri Kewal Ram FG Rarang (U/T) 

13 Shri Jai Prakash FG Moorang 

14 Shri Raj Kapoor FG Jangi 

15 Shri Devender Kumar FG Lippa 

16 20.7.2012 Shri Krishan Bhag R. O. Pooh Pooh Pooh 

17 Shri Partap Singh B. O. Pooh 

18 Shri Raj Bahadur B. O. Kanam 

19 Shri Virender Kumar FG Dubling 

20 Shri Yograj FG Pooh 

21 Shri Gambhir Singh FG Sunum 

The HFRI Team consisted of: 

• Shri G. S. Thakur, DCF, HFRI 

• Shri C. M. Sharma, the Cat Plan Consultant and 

• Shri Dushyant Kumar, R. A. II, HFRI  
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                    Annexure- VI 
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CONSERVATION AND DEVELOPMENT OF CHILGOZA PINE
(PINUS GERARDIANA)

Annexure-VII
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