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Material/man power/others Total cost (Rs.)

(a) Material (Pine needle, cotton, starch 
powder, caustic soda, sizing chemicals 
etc.)  

1368.00

(b) Manpower 1625.00

(c) Electricity consumption 80.00

Total investment (a+b+c) 3073.00

No. of paper sheets produced 90.00

Estimated cost of a single paper sheet 
(60x80 cm) 34.13

Products Inputs Total cost (Rs.)

File (Standard 
size)

a. Material 17.00

b. Manpower 8.00

Total  25.00

Meeting folder 
(standard size)

a. Material 20.00

b. Manpower 5.00

Total 25.00

Carry bag (A4 
size)

a. Material 20.00

b. Manpower 5.00

Total 25.00
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S. No. Parameters Pure pine 
needle sheet

Cotton mixed 
pine needle 
sheet

1. Basis weight 
(gm/m2) 533.33 498.28

2. pH 7.2 7.50

3. Moisture (%) 7.65 6.52

4. Tear Index 
(mN.m2/gm) 13.35 5.45

5. Burst Index 
(kPa.m2/gm) 0.65 0.71

6. Caliper (mm) 0.63 0.6685

7. Ash (%) 7.62 5.61
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 Activity Time spent 
(hrs.)

Collection of pine needles (Pirul) 1.0

Loading in Carbonizer pit 0.08

Carbonization and cooling 1.5

Unloading 0.25

Briquette formation 1.5

Total time taken 4.3

Activity Cost 
(Rs.)

a. Collection of one head load of Pine needle 
(30 kg) 45

b.  Labour cost in preparation of bio- briquettes 150

c.  Total investment (a+b) 195

d.  Total bio-briquettes (36) prepared & sold in 
nearby town (@ Rs. 10/- unit) 360

Net profit (d-c) 165
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Parameters Value (%) Protocol/
Test method

Total moisture (% by 
mass) 25.6

ASTM D 
7348 guide-
lines

Volatile Matter (% by 
mass) 38.5

ASTM D 
7348 guide-
lines

Ash Content (% by 
mass) 60.3

ASTM D 
7348 guide-
lines

Fixed Carbon (% by 
mass) 1.1

ASTM D 
7348 guide-
lines

Gross Calorific Value 
(Kcal/kg on dry weight 
basis)

2500
IS: 1350  
Part -II, 
2017

Nitrogen, Hydrogen & 
Sulphur (%)

0.62% N, 
6.77% H2 and 
0.031% S

Standard 
Analytical 
Methods
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Forest parameters / products Quantity / ha Cost estimate (Rs./ha)

Unburnt forest Burnt 
forest

Unburnt 
forest Burnt forest

Plant species richness
Trees
Shrubs 
Herbs

3
8
10

1
0
6

-
-
-

Rs. 336 - 3000
(as per Uttarakhand Forest Dept. rates)

No. of shrubs / ha
No. of herbs/ha

2420
146x103

0
73x103

-
-

Tree seedlings / ha
Tree saplings / ha

16200
4200

0
0

-
-

Herb / grass biomass (t/ha) 2-9 0.72 2910.0 720.0 (@ Rs. 1/kg of green weight as per  
local rates)

Ethnobotanically important species 6 (Shrubs)
6 (Herbs)

0
4

Many of these species (e.g., Crataegus crenulata, Rubus 
ellipticus, Berberis sp., etc.) are edible and have medicinal 
value and used locally for various uses but they are not sold 
in the market hence monetary value could not be assigned.
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