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PREFACE

With a view to set up a paper mill in Nepal in the joint Sector with His
Majesty's Government of Nepal, the Hindustan Paper Corporation requested
the Forest Survey of Indiato undertake a survey of Forest Resources in
Western Nepal. It was requested that a light intensity survey of a large
forest area to the extent of about 35,000 sq.km. may be completed quickly
within a period of about six months, Based on the findings of this survey,

further intensive survey could be carried out of specific forests.

Accordingly, field work of survey operation was carried out from

October 1979 to February 1580, The total gross geographical area covered
was 50,000 sq.km,

The field data was duly processed and the draft report was discussed
first with the officials of the Hindustan Paper Corparation, Ministry of
_External Affairs and thereafter with the officials of His Majesty's
Government of Nopal,

The survey has revealed a clear picture of various land-use g?ttern,
forest composition, avaeilebility of forest resources of different species
in different localities and their local use. Terrain eualuatipn has been
made, Information of exjisting infrastructure and extraction cost have
also been furnished, It should now be possible to undertake further
intensive .study of specific areas for utilisation of forest produce for
specific ﬁurpaSe. It is hoped that the informatioen furnished in this
report woulé.be useful for improvement of the quality of life of the

people and to strengthen the bond of friendship between the two countries.

+ I thank the people and the officials of the Royal Government of Neral

for the facilities eéxtended to our ficld staff during the period of
.Eurvey operation, I thank the Hindustan Paper Corporation for entrusting

the work to the Forest Survey of India.

N

{N. D, BACHKHETI)
INSPECTDR GENERAL OF FORESTS
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BOTANICAL, LOCAL AYD HEPALI NAMSS Of IMPORTANT SPECIEBS

Botanical Nam

Pinus roxburghii
Pinus wallichiana
Cedrus decdara

Abies pindrow

Picea smithiana
Tauga dumosa

Taxus baccata
Cupressus torulosa
Shorea robusta
Terminalia tomentossa
Anogeissus latifolia
Acaer Spp.

Betula 3pp. '

Quercus incana )

Quercus dilatata ) Oaks

Quercus semecar-
pifolia

Local Name

Chir

Kail

Deodar
Fir/Raga
Spruce

Teuga (Hemlock)
Thuner
Surai/Cyprus
Sal

Asin
Dhawra/Bakli
Kainjal
Chnmarpayyan/
Bhojpatar

Ban Qak

Moru Oak

Kharsu Ok

Nepali Hame
Kohote Salla
Gobre Szlla
Devdar
Thingure
Jhule Salla
Thingre Salla

Phiraphere
Saur

Banjh

Kharsu

For botanical and local names of other species

Plcase see appendix-VII of this Report.

Contents



ABBRE

(ii)

LONS

USED

Km
Sq.km/km2
ha./hect
Cm
3
Cu.m./H
Kg.
'D.B.H.O.B,

WRE
A4
F.R.I.
MAT
B.L.
Misc,
SpD.
H, 4.
0.8,
U.B,

VIAT

Kilome tre

Sauarg kilometre

hectare

Centimetre

Cubic metre

Kilogran

Dianeter at breast height overbark
(Broast height is 4'6" or 1,37 metres

from ground on uphill side in case
of Bloping ground):

Wood round equivalent
Average Annual Increment
Forest Research Institute
Mean Annual Increment
Broad Leaved
Miscellaneous

Jdpecies

Hardwood

Overbark

Jnderbark

Percont
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SUMMARY

“he Hindustan Paper Cor.oration proposed to prepare a
feasibility report for establishment of & Pulp/Paper/Craft mill
based on conifer raw material from the western hill region of
Nepal, A part of this feasibility report regarding +  assessment
of availability of raw mterial was entrusted to this organi-
sation with the approval of Hinistry of Agrieculture, Govt, of India,
The gross geographical area covercd by this survey is about
50,000 kmz. The effective éaogra hical area (excluding snow
coverod area) surveyed 14\?6,607.267 kmz:) The survey area lies
between 27745 to 30°30' Marth latitudes and 80°30" to 83°45"
Sast longitudes. Mahakali, Seti, Bheri, Karnali, Rapti,

Dholagiri and Lumbini Anchals arg either partly or wholly

coversd by the survey area,

2. Almost entire area has hilly terrain with wide altitu-
dinal veriation, The altitude varies from 250 metres to 7500
metres. Fforest bearing slopes are generally steep to
precipitous, Moderats and gentle slopes are mostly under

.cultivation,

3. Alfitudinal variation is the main factor which affects

the climate of the arem which is typically of temperate zone

at lower elevations. The average annual rain fall varies fron
900 mms to 1600 mms and it is mostly reccived between July to
September, Snow fall ocecurs at elevations above 2000 metres
but remains'for appreciable periods only above 2500 metres
altitudes, The survey arem lies in catchments of river Karnali,
Bheri, Babai and Rapti,
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4. The goology »f the arca consists moatly of upper Siwaliks,
middle Siwaliks, middle dimalay 3 and inner Himal:iyam., The rocks
mostly found in Siwalik region are sand stones, snales and cone—
glomerates whereas the rocks found in Himalayan region are
rhylites, quartzites, mica schisis, gneiss and granites ete,

The s0il of the tract varies from sandy to clay-loam., The soil
18 vory poor in fertility in exposed and non-forest arcas,
Usually desp and friable clay-loam s0il rich in fertility with

thick layer of humus is found an Horthern slopes in forest areas,

5. The survey area is fairly rieh in natural regources parti-
cularly forests which have not Yet been exploited for conmercial
purposes due to lacx of infrastructure. The rivers flowing in

the survey area especially Karnali has suf ficient flow evgn during
lean periods and has tremendous hydro-electric and irrigation
potential,

6. The population density in the survey area is low and people
are mostly poor. There is no g2od market in the survey area and
Ccommon modern. amenities like road transport 4s not well developed, -
Main lively-hnod is from agriculture and cattle rearing,

Primitive methods of cultivation are enployad and the erops mostly
grown. dre maige, paddy =nd wheai, Transport of coﬁmodities is
mastly by msnual carriage. Only near Jumla somg apple orchards

are coming up, Industrial_activity is In a linited sealc. The
Population of ‘the survey srea according to 1971 cerisus was 16,065,350,
There’are no roads worth the name. Only two katcha roads partly
lying in the Survey area are under coustruction. The transport
means are by Air or on foot. Only five places narely Simikot,
Surkhet, Jumla, Dolpa and Doti in the survey area are conncctad

by ocecasional air gervices,
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Tho objoctives of this survey wgore as undoer:

A. (1) 90 preparc a cor le te photointerpratation map

and estimate ares of the following land use amd
forest types:-

(i) forest;
(ii) Scrub land;
(iii) Crop land including habitation:

(iv) Pasture land;

(v) Water sprozds;
(v%) Badly eroded zand barren.

(2) The forest area is to be divided into the following
strata:-

+ (i) Upland hardwoods; -
(ii) Pir-Sprucée~-Hemlock;
(1113 Chir-pine; and

(iv) Low land hardwoods.

(3) The forests in strata (ii) & (iii) above should
then be divided into three stand size classes and
threze density classes as under:-

» {a) Stand size class :
(i

ii

iii

Mature.and overmature;
Middle aged; _
Toung .including pole crop.

(b) Density class :

(i) Below 30;0
(11) 30% to 60%
(iii) Above 60%

B. To assess pulpable volume in the two forest types
of (i) Chir=-piase and (ii) Fir-Spruce-Hemlock within,
-an estimated standard error of less than 10%.

C. To carry out logging and transport study and ascertain
the not availability of wood at mill site (Chisepani)
from the surveyed areas into cost classes depending
upon its accessibility for undertaking the economic
logging and exfraction operations.

-
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Tne study would include:-

(1} Terrain evaluatiom;

(2) Optimum methods to be adopted in ~achanized and conventional
logging and extraction operations from the forest areas
upto the water course. TIiis study will include identi-
fication of the equipment including mechanised gquipment
whiech should be required for the purpose.

(3) Flomtability of various rivers through which material will
have to be Tloated in the form of logs or splits:

(a) To undertake demand studies to arrive at a safe surplus
wood balances.

8., Of the total effective geographical area (36,607.267 kma)
covered 14,639,536 kmz-is umler forest aﬁd it constitutes
about. 40% of the offective geographical area and 29.3% of

total geographical area. The forests found in the survey area
are mostly of Himalayan moist temperate aud sub-tropical types.
For the purpose of estimatiné‘growing stock these forests have
been divided into six forest types namely Chir;’ Kail-Deodar;
Fir~spruce-Tsuga; Conifers mixed with broad leaved; High level
hardwoods. and low level hardwoods. The total forest area and
exploitable forest area under each of these typeés {;
respectively 1922, 802, 811, 2636, 5092, 3376 and 1816, 657, 695,
2399, 4791, 3270 kma. A1l forest areas situated om slopes "
below 60° have been taken as explbitable forests. The
distribution of exploitable forest area in each forest type
into different regeneration classes, density classes,

lopping c¢lasses, fire incidenca classes and grazing incidence

classes (by percentage) is .given in Chapter-II of ‘this Volume.
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9. The number of stems/ha. in different forest types of
exploitable forests varies Jrom 150 (Chir tyce) to 413 (low
level broad leaved type)., The total number of stems in the
exploitable forests is 444.633 millions., The volume/ha. varies
from 70 m3 (1ow level hardwoods) to 320 m3 (Fir-Spruce-Tsuga
type) in different forest types of exploitable forasts. The

total volume in the exploitable forests is 166,953 million m3.

+

10. The stems/ha. of important apecies in different forest
types, total stems (000) of important species by diameter
clasées. volume/ha. U. B. (m3) of important species in different
forest types and total volume U.B. (000 m3) of impartant speciles
by diameter classes {for exploitable forests) is given in

Table Nos. S,I, S,II, S.III and S.IV respectively.
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1. Annual potential cut (Yield) both gross and net - .

worked out for different species in the exploitable forests

is given in Table No,S.V. This potentidl annual cut has been
worked out basing on growing stock/ha., its age and growth

rate in case of conifer 8pecies and per hectare growing stock,
total growing stock and ro}ation in case of broad leaved gpecies.
The gross potential Jannual cut works out to 2548789 0’ and the
net 22,339,698 mj_rGSPectively. The potential net annual cut

has bzen worked out after deducting the cull which has been
adopted for aifferqnt species from surveys conducted in similar

areas in India,
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12. The consumption of wood which is entirely by local people

for different purposes has bee- estinated by conducting a2 low
iotensity survey. There is no consumnption by wood basad
industries, and sexport of wood outside the surveytarea. The

main consumption by local people is for house construction, repairs
and replacements of the same; agricultural implements, Turniture
and fixtures and fuel wood., The total estimated present and

future demand of wood for this purpose is given in Table

No. §.VI.
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13. Thg average logging and transport cost for different
operations has been worked out by calculating the quantum of
each oporation cspecially of f-rozd transport and. on-road
transport involved in bringing conifers ras~material from the
forest to the proposed mill site., or working out this quantum
the szme cluster centros as used for inventory survey have baen
adopted as units, Aftzr working out the quantum of each opera-
tion involved the cost has been worked out by adopting cost
figures of sams operations in similar arecas in India. This has
bzen done as no felling opcrations are being carried out in the
survey area, The only means of transport possible/anticipated
are by manual carrisge, animal carriage, dryslides, wet slides
and floafing in the river. The average cost of logging and
trén3port operations has also been worked out for Karnali and
Bheri catchments and the same comes to R5.249 ang M.313/m3
respectively. The distribution of growing stock into different

cost classes for Karnali and Bheri catchments is given below:

Distribution of growing stock of Karnagli
and Bheri Catehments into different cost
classes (by percentage).

Logt Clasees. Range of Cost/M3 Earnali Bheri
. - catchment catchment

1. Low, (4) Less than Rs.200 29.49% 23,60%
2, Medium (B) ®.200 to less

than B, 300 47.80%. 32.92%
3. High (¢) Rs. 300 to less 17.29% 18.63%

than Bs, 400
4, Very High B, 400 and above 5.42% 24.85%

(D)
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The average cost of different logging and transport operations
adopted is as follows :

1. Felling including 0.18 man days/m3 -

‘ lopping and roping %.2.70/33

2, Cross cutting including = 1.00 man %ays/m3 -
delimbing & debarking Rse15.00/m”.

3. Sawing/splitting into = 2 man dayg/m3 =
hakaries and ass-orted Bs.30.00/m
Sizes.

4 Engraving property = 0.06 maanays/m3 =
hammer marks and ’ : Rse 0.90/m

+ numbering the pileces.

Se Dry slides/rolling/man = 2'maf1‘day§/m3/km e
carriage from stump site Rss20.00/m” /icm.
to wét slide/launching
Sitec -

6. Vet slides = 1.0 man d%yn/m3/1m -

Rs.10,00/m” /xm.,

7. Khad vahan (Khad = 0.25 man3davs/m3/km =
floating)including cost Bs.2.50/m” /km
of launching and collection .

8. River floating - = 0.02 man3daya/m3/km -
including launching Rs«0.25/m” /km.
rafting etc.

9. Collection at boom & . = 0.8 man gays/m3 - )
stocking or loading Rs.8.00/5

into trucks.

10. Boom making charges = Rs.2.00/m3

11. Overhead/supervision fs. 20 .oo/m3

charges.

Under this gtudy floatability of river Karmali and Bheri was
also sptudied and it has been found that both these rivers and
some of their tributaries are suitable for timber transport by
floating, ‘Considering the present conditions i.e. non existence
of road net work and non-availability of skilled labour it is
opined that there is little possibility of mechanised logging
at present,

.'...../16
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‘With mechanised logging there will be economy in cost,
increased utilisation o7 wood amnd even the troad

leaved species which are not floatable can be extracted for
marketing, With the bresent methods of logging and transport
only conifergistimber can be harvested as it can be transported
by floating,

14. Taking into accouni the potential net annual cut and
present /future annual demand the wood balances have been worked
out amd the same are given in Table No., S. VII.

Table No. 8. Vil
Presemt and Future position of Wood Balances
Unit — MO

t t
Year | Total yield(Net) Demand of wood ! Surplus (+ Total

t
]
- Deficit (=~ 1Surplus (+
t ] t | |
J
]
1

e

]
1
H
1
1
1
I
t
1
1

oy = o e wm
ot ot =t im o mm

o R PP,

he = = o oy

o vt oy = g o

1980 86268 1433430 689037 1087054(~)117231 (#)346376(+)463607
T19997 806268 1433430 846238 1334903(-) 39970(+) 98527 (+)58557
2000 866268 1433430 1039181 1639261(-)232917{—)205831(-)438744

.

From Table No.S.VII it will be found that the survey area is
not going to remain surplus in wood for 8 long and within 20
Yeers the area .will be deficit to almost the same tune as it
is surplus now.

15. However, some districts 1like Jumla, M;gu, Tibrikot,
Humla and parts of Doti and Accham have comparatively High
percentage of forest area amd low density of population, It
will be better if some such areas are selected and the availa~
bility of raw-material to feed the paper mill from such smaller
areas is found out either by re~surveying this Arsa by improved
Sampling design or in the alternative by re~processing the data
of the present survey relating to these areas,
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CHAPTER - .

Ta1 Introduction

The Hindustan Paper Corporation propouses to prepare g
Feasibility Report for establishment of a Pulp/Paper/Craft Mill
to be located some whem near Chisa Pani and based on conifers raw
material from the westeérn hill raegion of Nepal. A part of this
Feasibility Report so far as availability of ccnifers raw material
is concerned was assigned to Preinvestment Survey of Forest Resources
Organisation, Therefors, on request from Hindustan Paper Corporation
the survey in Western Hill Region of Nepal was undertaken by this

Organisation and the objectives of survey were as under:-

A, (1) To prepare a conplete photointerpretation map
and estimnte area of the following landuse and forest
types:-

(ig Forest;
(ii) Scrub land;

(iiig Cropland including habi tation;
iv Pasture land

(v) Water spreads
(vi) Badly eroded and barren.

(2) The forest area is to be divided into the following
strata:-

(ig Upland hardwecods;
ii FMir-spruce-Hemlock;
(iii) Chir-pine; and

(iv) Lowland hardwoods.

(3} The forests in strata (ii) & (iii) above should
then be divided into three stand size classes
and three density classes as under:— '

(a) Stand size classes :
(1) Maturs and overmature:

(11) Middle aged;
(1ii) young including pole crop.

(b) Density classes:

(1) Below 30%
(ii) 30% to 60%

(iii) Above 60%
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B. To assess pulpable volume in the two forest types of
(i) Chir-pine and (ii, Fir-Spruce-Hemlcck within an

estimated standard error of less than 0%,

¢, To carry out logging and transpert study and ascertain
the net availability of wood at mill site (Chisapani)
from the surveyed areas into cost classes depending
upon its accessibility for undertaking the economic

logging and extraction operations, The study would ineludez-

»

(1) Terrain evaluation;

(2) Optimum methods to be adopted in mechanized and
conventional logging amd extraction operations from
the forest areas upto the water course. This study
will include identification of the equipment inecluding
mechanised equipment which should be required for the
purpose,

(3) Floatability of various rivers through which material
will have to be floated in the form of logs or splits,

D. To undertake demand studies to arrive at satf'e surplus
wood balances.

1.2 Name of the Area

The survey area is named as "Western Nepal Survey' and
comprises partly or wholly of Baitadi and Dandeldhura districts
of Mahakali anchal, Bajura, Bajhang, Achham, Doti and Kailali
districts of Seti Anchal; Jajarkot, Dailekh, Surkhet and Bankey
districts of Bheri anchal; Humla, Mugu, Tibrikot and Jumla
districts of Karrali anchal, Rukum, Rolpa, Sallyan and Pyuthan
districts of Rapti znchal; Dolpa, Banglung and Myagdi districts
of Dholagiri anchal and Gulmi and Argha districts of Lumbini
anchal., This entire area right upto international boundary
in the West, North & South is also called "Far Western Region™
which is one of the four development regions into which the

country has been divided.
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1.5 lLocation

The survey area is situated between'27045‘ and %0°3%0"
North latitudes amd 80030”, 83°45' Bast Longitudes. The area

is covered by the following map sheets:

(i) fQuarter inch

sheets -

(1" = 4 miles scale) - 62/¢, D,#,G,H,J,K,L,0,P =10sheets

63/I,M = 2 sheets,

{ii) One.inch sheets

(1" = 1 mile scale) - 626/10,11,12,14,15,16 = 6 gheets.

62 D/9,13 = 2 sheets.
62 F/4,8,12,15,16 = 5 sheets.

62 G/1 to 16 = 16 sheets.

62 1/1,2,5,6,9,10,11,13,14,15
= 10 sheets.
J/3,4,8 = 3

62
62
62
62
62
%]
63

K/1
L/1

to 16
to 16 =

sheets.
16 sheets
16 sheets

0/27314:63'7’8,12 = 7 sheets
P/192:394,5,6,7 = 7 sheets
I1/9,13 = 2 sheets.

/1

= 1 sheet.

Thug, the entire geographical area under gurvey is covered

by above indicated 91 map sheets of 1%"=1 mile scale. However,
the map sheet Nos. 62 F/4,8,15,16; 62 J/3,4,8; 62 K/5,9,10,11,13,
14,15; 62 0/2,3,4,6,7,8,12; 62 P/1,5,9 of snow covered areas

near China Boundary were not made available and hence the

geographical area actually surveyed is covered by following

67 map sheets:
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‘62 ¢/10,11,12,14,15,16 . = 6
62 D/9,13 =2
62 F/12 =1
62 G/1 to 16 =16
62 8/1,2,5,6,9,10,11,13,12,15 =10
62 %¥/1,2,%,4,6,7,8,12,16 =9
62 L/1 to 16 =16
62 P/2,3,4,6 = 4
63 1/9.13 =2
63 M/1 = 1

In thejhorth the internaticnal boundary between Nepal & China
forms the boundary of the survey area, Towards West the survey
boundary runs along the North-South ridge separating the
catchments of Karnali and Mahakali rivers. In the Last the
boundary runs along the North-South ridgse separating the catchments
of Karnali and Narayani rivers. The southern boundary starting
from Western.side rums along t'z ridge called Cruaria hills
running parallel to Tarai tract and then this boundai‘y meets
Karnali river near Chisa Pani and 2gain moves along Churia

hills until it again meets Babai river at the conf luence of
Sardakhola and Babai river. Thersafter it runs along Sardakhola
upto Dhareni and then follows a ridge named Mahabharat lekh
dividing Sardakhola and Babai catchments. Following this ridges,
this southern boundary meets Rapti river at the confluencg of
Sitkhola & Rapti rivers: From this confluence it takes a turn
towards South and joins the eastern boundary. The location

map of the survey is given at page-20.
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1.4 Locality Factors

The climate of the arez is %ypical of tempeorcte zone at
altitudes abovc 1500 metres and of sub-tcuperate zone at lower
elevations. Autumns are goiierally veory caid at highér glevations
and summers are quite hot at lower elevations, In summer maximum
temperature rises upto 31°¢, in the month of May at lDWer altitudes.
At higher altitudes minimum temperature falls below free21ng

roint in winters,

-

The average annual rain fall varies from Place to place.
The low elevation areas such as Surkhet, Chisapani, Salyan,
Pyuthan roceive ‘higher rainfall as compared to.
higher elevation areas such as Jumla, Humla, Hugu, Dolpa,
The average annual rainfall varies from about 900 mn to 1600 mm,
Most of the rain fall taxes place between July to September and
winters are generally dry. Snow fall occurs generally at
higher altitudes above 2000’metres. But it seldonm remains for

appreciable period below 2500 metres altitude,

1.5 Physical features

Tie terrain is mountain-us with elevatiory varying from
250 metres to 7500 metres. Slopes are generally steep to
precipitous. The forests are confined to steep slopes,.
Moderate and gentle ‘slopes are mostly under cultivation,
There are a few very wide valleys particularly in Rapti, Babai
and Bheri catchments. The valleys in Karnali catchment are
comparatffély narrow. Almost eﬁtire area of these valleys is
under plough. The inner Himalayas beyond: Jumla are very '
precipitous and covered by permanent snow, Physical map of

o .5
the survey area is glven at page-23.
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1.6 Geology, Rock & Soil

-~

the survey area =2xtends from Siwaliks to inner Himalayas,
The geological formations of the tract are comparatively of
recent origion.  The underlyinz rock consists mostly of coarse
boulders, conglomerates with irregular bands and lenses of
sand rocks and with intercolation of yellow, brown grey sandy
clays in upper Siwaliks; Medium to coarse grained, friable,
arkosic sand stone, fine to medium grained massive grey
and stones, interbedded with greenish grey clays, grey shales
and thinbands of pseude - cenglomerates cccasionally silty
‘sand stones in middle Siwaliks; and fine grained hard grey
sand stones interbedded with purple red even choc?late

coloured shales, nocduler maroon pseudo CONgy merates and clayey

shales in lower Siwaliks, The underlying rock in outer and
niddle Himalayas is mostly grey, dark grey and green phylites,
quartizite and sills of basic rocks interbedded with fine to
medium érainad garnet mica schists, calc-schist and thin bands
of marble and skarns, In the inader Himalayas the rock
consists mostly of medium to coarsc textured augen gneiss,
garnet mica-gneiss, kganite - sillimaniti gneiss, migmatites

and thin bands of marble and granites,

The soil of the tract varies from sandy to clay-loam,
Over the large area of the track, the soii, however, is clay~
loam, The soil depth and the organic matter is quite variable,
In exposed areas, particularly ﬁéar villages the soil, is very
poor with low organic content. Usually deep and friable clay~-
loam soil with thick layer of humus is found on northern slopes.
The soil is. shallow, poor and sandy loam in lower portions as
woll as southern exposed slopes. Varying quantities of gravels
are also present on the surface which have a marked influence
on soil fertility. Geological map of the survey area is '

given at page-25,
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1.7 Natural Regsources

The arca is fairly rich in natural resources particularly
the forests which have not yet been exploited for commercial
purposes to any appreciable extent. There are hardly any means
of communication and, therefore, forests have not been put to
any commercial use except to meet the local demand for timber
and fuel wood, The area is Very rich in water resources. There
are four perennial rivers carrying sufficient discharge ecven
during lean psriods, Karnali river, particularly, holds
tremendous potential for hydroelectric power generation and

irrigation but its potential has not yet been exploited,

-
T

1.8 People and their Socio-gconomic conditions

The entirc survey ares is mountainous and far away from
the developed towns. The population is sparse and scattored,
The pcople are living fag away f rom motor roads, The nearcst
road points are at Surkhet and Dandedhura. The people from
far off places take at least 15+20 days to reach the road points.
The main markets for consuhable goods are Nepalganj and Dhangarhi,
The entire population of the area is living in isolation from
modorn developments and hence, people are continuing age old
methods of living, Main lively hood is from agriculture and
cattle rearing., The farming methods are, however, primitive.
The use of improved seeds, fertilisers, insecticides, improved
faming tools ete. is completely unknown., The yield of agri-

cultural crops, therefore, is Very poor. Maize, paddy & wheat

-are the main food crops grown in the area., People grow other

Ssubsidiary crops also such as potatoes, pulses, Tobacco,

Sugarcane ete. in small quantities. They grow almost every thing
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for their requirement in their fields and do not depend on
outside markets for their food requiremerts., Cultivation is
mostly done on urn-terraced/faulty terraced fields which
results into lo-¥ of soil erosion and loss of fertility.
Except in walleys, irrigation is not common, Wherever a
little bit irrigation facilities exist, they are the joint
efforts of the people., There is hardly any surplus agricul-
tural produce, which can be sold. In fact, there is no
nmarket centre in the survey area for sale of surplus produce,
if any. If the people have to buy or sell anything, they
have to travel long distances sometimes involving more than
'15-20 days walking. The only marketable surplus 1s ghee
which is sold mostly at small places in Taral belt. ILong
queues of people carrying ghee at their btack while moving
down and slt and other essential items such as cloth, shoes
etc. on their way back can be seen aimost eVerywhere. There
is hardly any fruit production in the area except near Jumla
where apple orchards are coming up, rather slowly and in
small extent .only. Industrial activity in the area is practi-
cally absent. ©People use wooden utencils for storage &
carriage of ghee, milk and other food items, At many places
people use donas (i.e. c.ntainers prepared from tree leaves )
for eating the food. They use metal utensils for cooking

the meals,
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SOME PHOTOGRAPHS SHOWING WAY OF LIFE AND SOCIO-
ECONOMIC CONDITIONS OF PEOPLE IN THE SURVEY AREA.

Village Industry for making wooden utensils,

People carrying the commodities at their back —
( A most common transport system )

Photograph by : V. P. Singh, IFS.
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A Market mainly for Salt & Ghee in forest near Chisapani.
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School children of a Primary School at Sallikot (35007) near Pyuthan.

Photograph by: V. P. Singh, IFS.
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Quite a large aumber of people crosstthe border to India in
search of job., Migration of labsur for agriculture, indu-
stries, hotels etc, from this area to Iadia is quite common,
Almost in every village onec can come across some retired
people who have served in Indian Army or elsawhoré. Standard
of living of thease peopls is comparatively better than the
average. A few phographs depecting socic-cconomic conditions

are given at page 28-30.

1.9 Infragtructure

Fron communication point of view the area is very backward..
Even if it is compared to similar terrain in Nepal, the area lags
far behind in infrastructure. There are only ftwo Kacha roads
in the survey area, £ven these roads are not of muéh
gignificance from ecxtraction of forest produce point of view,
One road i.e. Nepalgunj-Kohalpur-Surkhet Road (110 kms)
Penetratos into survey area only about 40 kms (balance being
outside the area) and the other road Dhanghrhi-Dandeldhura (140 kms)
ruas almost along the western boundary of .the survey aref,
Rivers can be made use of for transport of timber but at present
floating of timber into rivers is almost unknown. The only
communication to the area is by 4ir. Five places namely Simikot,
Surkhet, Jumla, Dolpa and Doti are connecéed with Nepalgunj
by Air, but only skeleton Air services exist for these placas,
There are only one to two flights per week for gach of these

Places and capacity of the plane is between 12 to 18 persons.

1,10  Prescnt system of management of forests
%

-Except over 2 small portion of low level hardascods (Sal
and Sain s$pp.) and Chir forests no commercial fellings are

being done at present.
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Bven felling of small quantities of, Chir, Sal & Sain are done
only t> meet the loeal demanc for timber. In past, about

20-30 years back, some fellings were doue in Chir and Kail
forgsts and timber was exportod to India. These fellings were,
however, done in a haphazard way and no working scheme or
silvicultural systenm was followed for these fellings. Bxcept
for very small portion of forests towards sguthemn boundary

of the survey arca no working plans havoe even baen prepared

for the forests of the survey area. Thus the forests are left
to their own fate. ~ -+ . ™ .%emarcation of forests e g not boeen
done: T . & that there are no well definsd boundariss
betwden forest and non-forest lands. It is difficult to say
whether there are any cncroachments or not, but lookiag to the
extensive honey combing of the forests by cultivated lands, it
appears that the cncroachments are quite common, There appears
to be no control over illicit fellings (done nostly to meet
local demand) grazing, lopping, fires, encroachnents ete,

There is hardly any forest tract free from mess scale lopping.
Even the non-conventional Spp. like Sal, Chir, Kail ars lopped

heavily and grazing is rampant in almost all the forests.

The timber is available in plenty 5ﬁst next door. Therefore,
People are quite extravagant in use of the ticber., Although
uso of timber in house construction is not high as comparsd to
similar areas in India, but quite a substantial amount of timber
is used for non-traditional purposes such as fencing the fielas,
making cattle sheds ctc., 4 foy exanples of extravagancy in

use of timber are depicted in photographs given at rages
33-34.
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PHOTOGRAPH SHOWING USE OF WOOD FOR
DIFFERENT PURPOSES IN THE SURVEY AREA.

A i—w.ﬁmw&w WY TSRS o

Fencing of agricultural field by Sal posts of 1to 2 M, girth (posts touching
eachother) near Surkhet.

Photograph by : V. P. Singh, IFS,
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A Sa! tree of more than 2 M. girth used fer protecting a paddy field of 20 x 10 M.

against soil erosion.

An Oil Expeller completely made of wood. Contents
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CHAPTER - II

RESOURCES BASE

2e1 Forest Typas

The forests of the survey area are mostly of Himalayan
moist temperate and sub-tropical types. By composition the fDrests
have both coniferous and broad leaved species almost in equal
proportion. Conifers on higher elevaticns are mostly pure and
similarly broad leaved forests towards lower altitudes ars also pure, .
In transiti nal zones, however, the conifers are found mixed with
broad leaved species. At lower elevations sal with its associates
like Sain and Dhawra occupies more dominant position, At places sal,
though in shruby form, is found to oceur with Ban Oak. For the purpose
of estimating growing‘stock the forests have been classified into

follaowing six forest types :

(1) Chir Type : Where Chir cons%itutes 80% or more

of the crop,

{ii) Kail~Deodar Type : Where Kail and Deodar individually

or both taken together constitute 80% or more of the
crop.

(iii) Fir-Spruce & Tsuga T pe : Where fir, Spruce and Tsugd

individually or all taken together constituts B0% oy

more of the crop.

(iv) Conifers with B.Ls Type : Where all conifers taken

together constitute 50% or more of the crop. but less

than BO% and have admixture of broad Leaved apecies,

(v} Low level hardwoods forest Tvpe : Where low level broad

leaved species such as Sal, Sain, Dhauri, Dhawra, Khair
etc. individually or all taken together constitute 50%
or more of the crop, Such forests may or may not have
sprinkling of Chir, but its proportion when pPresent

should be ress than 50%,
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(vi) High Level HardwooJ Forest Type : Where high lsvel broad

leaved species such as Uaks, Maples, Walnut,Harsechestnut
etc, individually or all taken togcther constitute 50%

or more of the ciop. Such forests mnay or may not have
sprinkling of C%hifers, but the proportion of all the

conifers when prescst should not exceed 50%.

2.1.1 100% photointerpretation was also donc from the available
1:50,000 scale (approximately)photography. For this purpose the
’forcsts have been divided into following forest types and density
classes, Due to small gcale and poor quality of photographs the same
forest types as recognised in case of ground inventory could not be
identified on photographs,

1 1

A- Forested

Symbol & Code

1) Chir pine forests F 6
2) Blde pine forests F 5
3) High level mixed conifers F 3
4) Upland hardwoods F 7
8§} Low Land hardwoods F B

-

B - Non-forested i

All land use clas.cs viz. sSnow covored glaciers, exposed
areas & barren lands, agriculture and habitation and waterxr

spreads have been grouped into one category "N'".

Density Classification

The forested land was further classified into following

three density classes =~

1. High density (more than 50%) - I

2. Medium density {25-50%) - 11
]

3. Low density (5-25%) - III
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The density codi has b. . given to all forest types F6,
FS5, F3, FT and F8§ injthe denominator.

+

Mathod of Annotation

Numerator = Forest Type
Denominator Density
Example No.1 = . . WNH = Non-Forested
Example No,2 FC = Chir
I High Density,

From photo-interprctation one set of forest type me on
1"=1 mile scale was prepared which has been kept in this office.

A"small scale map (scale 1*=“4nmile) has also been prepared from

these 1"=1 mile maps and same is given ¢n Vol, IXI - Maps .
2.2 Area ’

2.2.1 Total Forest Area

The grogsaphical area surveyed is about 50,000 sz,
However, quite an extensive areca towards China border is covered
by snow and map sheets of this area were not available, Therefore,
the effective.geographic area covered is 36,607,267 Km? out of which .
14,639,536 Km? j5 under forest. Thus, the Forests constitute 39.59%
—L .
of the effective goographical arsa or 29.26% of total geographicat
area. These ‘area figures are based on 100% photointerprztation,
Further classification of forest area into various forest types,
density classes, regensration status and biotic interferemnce

classes etc., however is based: on ground inventory,

2.242 Area under different Forest Types

The forest area has been divided into six forest types given
in para 2.1, The forest area under each forest type has, further been

classified into following Physical acceasibility classes ,
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(i) Exploitable Farost - includes all the forests situated

on hill slopes below 6%? slopes,

(ii) Un-exploitable forests - includes all the forests situatced

on hill slopses of .40 oslopc and abc.e,

The break~-up

ferests and also into

Distribution

of forust area into exploitable and un

Table No 11,1

of forest Area by Forest Typcs and Phygieal

Accessibpility Classes

—eXploitabice

different forest types is given in Table No.II,1

Forest Type

S —
Chir

Kail & Deodar
Fir-Spruce-~Tsuga

Conifers mixed
with hardwoods

Low level
haxrdwoods

High level
hardwoods
Total

Exploitaile Un-exploitable  Total area fage of
area (Km<) area {Km<) (Km<) total
forest
area
1,816.245(94) 105,990 (§) 1,922.235 13.1
657.337(82) 144.583(18) 801,920 5.5
695.173(86) 116,207(14) 811,380 5.5
2,398,682(91) 237.466(9) 2,636,348 18,0
3,269.554&97) 106.223(3) 3,375,877 23.1
4,791,159(94) 300,607(6) 5,091,776 4.8
13,628,460 1,011.076 14,639,534 100,0

Figures in brackets give the
in different accessibility cl

forests by forest types and catchments is given in

The break-up of

Table Nos, 1,2,3 in the Appendix.

percentage area of aeach forest type
asses,

exploitable and un-exploitaple
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2¢243 Arca under different regeneration classes

The regeneration of main species of the forest type in
which the plot falls was observed over an area of about 1 ha, zround
the plot centre. Depending upon the status of regzperation., The
plots were classified into five rcgencration ciasses, The percentage
area under different regeneration classes in each forest type is given
in Table No,II.2

Table No. 11,2

Percentage forest area in different regeneration
Classes by forest types(explcitablc forests)

Regene- Forest Types

ration Chir Kail- Fir- Conifexrs Low level High level
Status Deodar Spruce- Mixed with hardwoods hardwoods

Tsuga hardwoods

Profuse 2.1 17.0 - T.2 7.0 8.4
Good 14,2 37.3 14,7 23.2 22,9 22,0
Fair 34.2 23,7 50,0 39,2 49.3 39.8
Poor 38.4 20,3 26.5 20.4 17.3 22,3
Absent 1.1 1.7 B.8 10,0 3.5 T.5
Total 100,0 100,0 100,0 100,0 100.0 100.0

It may be observed from this table that the regeneration

position is more or less satisfactory in almost all

the forest types. '

2.2.4 Area undox different Depsity Classes

The exploitable forests under each forest type have

further been classified into different density classes and the

percentage area in different density classes is given in Table No.II.3
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Ji X No,II,.3

Percentace Forest Area in different Density Classes

by Forest Types (Exploitahble Forests)

Density Forest Types
Classes Chir  Kail=-  Fir- Conifers Low level High level
Deodar Sprucc- mixed with hardwoods hardwoods
Tsuga hardwoods —_
Less than 32.4 23,4 4.4 16.1 14.7
30%
30% to 63.2 68,8 6.7 69,8 56,6
less than
60%
Abo\fe 60% 4'4 T.B 2&-9 14.1 2807
100.0 100.0 100.0 100.0 100.0 100,0

generally are of poor depsity,

It may be observed from this table that the, forests

The percentage of fully stocked forests

{(i.e. crown density above 60%) is very small in almost all the forest

types.

2.2.5

Arca under different Biotic Interference Classes

The forests are subjected to various biotiec inter-

ferences such as grazing, lopping, fire etc. The exploitable

forests have been classified
fire incidunce classes and percervage area in esach

is given in Table Nos, II,4,

I1.5 and II.6. For details of the

definitions of these classifications Chapter~II of Volume Iy

of this Report may be referred ta,.

into different grazing, lopping and

of these classes
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Table Nu, II.4

Percentage Forest Ar¥ea in different Lopping Classes

By Forest Types

Lopping 'Forast Tvnes )
Classes Chirc Kail- Fir- Conifers Low level High level

Dendar Sprucc- mixed with hardwoods hardwoods

Tsuga hz rdwocds
Very heavy 6.4 9.4 - 6.6 14.8 161
Heavy 3.4 12,5 - 9.5 14.0 1.5
Moderate 13.7 18.7 2.2 © 18,9 29,4 .14.5
Light 28,9 9.4 20,0 13.6 19.4 15.6
Abhsent 47.6 50,0 77.8 51.4 22,4 42.3
Total 100,0 100,0 100,0 100,10 100.0 100.0
Table No,II,5
Percentage Fortst Area in different Fire Iﬁcidence
. Classes by forest Types
%
Fira Forest Types
Incidence Chir Kail=- Fir- Conifers Low level High leved
€l.sses Deodar Spuice- mixed with hardwoods hardwoods
Tsuga hardwoods

Very High 2.0 9.4 2.2 1.6 - .7
Frequent 171 23.4 1.1 6.6 - 4,8
Occasional 76.0 46,9 22,2 49.2 43.4 30,1
No fire 4.9 20.3 64.5 42,6 56,6 64.4
Total 100.0 t00,0 100,0 100,0 100,0 100.0
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Chir Forests honey combed by encroachments and extensive
cultivation in Dailekh District.

Photograph by : V. P. Singh, IFS.
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A good patch of Low-level hardwood forests affected by encroachments near
Sallikot (Pyuthan). Contents
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L

&
¥

Heavily lopped and encroached Kail forests near Jumila,

ingh, IFS.

V.P.S

Photograph by
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Mass scale lopping of Low-level Hardwood forests in District Dailekh. Contents
B haAataneambio b s \Vf P Qinh IER
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Sal Forest near Chhinchu {Surkhet District) encroached and trees

girdled.

A patch of forest unaffected by biotic interference in Jajaikot

District.
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Table No, 11,6

Percentage Forest Area in different Grazing
Incidence Classes by Forest Types

Grazing ~ fForest Types

incidence Chir Kail- Fir- €onifars Low level High level

classes Deodar Spruce- mixed with hardwoods hardwoods
Tsuga hardwoods

Heavy a8.7 18.7 4.4 15.1 33.6 22.0

grazing .

Medium 28.0 26.6 4.4 19.2 32.5 26.5

grazing

Light 20,1 25,0 24,5 33.5 23.5 27,2

grazing

({]a 13.2 29.7 66.7 32.2 10.4 24.3

grazing

Total 100,0 1t00,0 100.0 100,0 100,0 t0o,0

It may be observed from these tables that almost

all the forests have been affected by biotic interferenco.

A few photographs given at poge 42-46 show the bad

condition of forest due to these biotic factors.

2.,2.6 Area Under Bamboo

Except over a very small grea of low land hardwoods
forest type the bamboos are almost absent in all the forests of
the survey area. However, at higher altitudes bomboo brakes (ringals)
h9ve been observed at many places a;d the percentage area under
banboo brakes Occurrence in each forest type is given in Table
No, II.T.
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Percentage forest arga in different Bamboo

brakes occcurrenco.classes by Forest Types

Bamboo Fuorest Types

brakes Chir Kail-  Fir- ‘Conifers Righ level Low level
ococurrence Deodar Spruce- mixed with hardweods hardwoods
classcs Tsuga hardwoods

Prescnt - 5.1 28.6 15.3 ~- 14.8
Absent 100.0 94.9 71.4 84.7 100,0 85.2
Total 100,0 1co0.0 100,0 10g.0 100.0 100.,0
2.3 Stand Tables -

2.3.1 Stems/ha, in different Forest 1ypes

The stems/ha, of important species in different forest

types of exploitable forests have been given in Table No, II1.8

2.3.2

Diameter Plass-wise distribution of stems/ha.

The diameter class wise distribution of atems/ha. of

the main species and rest of species of a forest type for each

forest typc has also been given in Table No. IL.3

The diameter classewise distribution of stems/ha. of

important species for different forest types is given in Table

Noa. 4 to 9 in
diameter class
for Chir, Kail

Tsuga and Daks

tho distribution is far from satisfactory.

Appendix. It may be observed from these tables that
wise distributiocn of stems/ha. is gquite satsifactory

and Sal. For other species particulkarly Spruce, Fir,
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2.3,3 Total stems in different forest types

The total mumber of stems of important species in
different forest types of exploitable forests is given in Table
No, II,10,

2,3.4 Totol number of stems in the survey area

The total number of stems in the explcitab%e forests
of the survey area are 444,633 millions and their diameter class

wise ond species-wise distribution is given in Table No,II.11.
The diameter class-wise distribution of total stems
of important species has also been given separately for each forest

type in Table Nos, 10 to 15 of the Appenuix.

2.4 Volume Tables

No fellings were done for the purpose of preparing
local volume equations/tables., The sample tree date of survey arca
were compared with the date of other surveys conducted by the
Preinvestment Suxvey of Forest Resources Organisation in similar
areas in India and the local volume equations as given in Chapter V
of Volume'Il of this Report were finally adopted. The local volume
tables prepared from these vol.me equations and Jsed for caleu-

lation of volume are given in Table No.II.12.

2.5 Stock Tagbles

2.3,.1 " Volume/ha. in different forest types

Volume/ha, of important species in different forest
types of exploitable forésts have been ostimated and the same

is given in Table No, 11,13,
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2:542 * Dpiometer Class-wise distribution of Volume/ha.

The diameter class-wise distribution of volume/ha
of the moin species and rest of the species of a forest type
has been worked out for each fu-ast type for exp-oitable forests

and the same is given in Table No. 11.14.

The diameter class wise distribution of volume/ha
of the impertant specivs in 2ach forcst type fur exploitable
forests has also been worked out and is given in Table Nos.16 to
21 of the Appendix. ‘

»

2.9.3 Total Standing Molume in different Forest ‘Typesa

The total volume of growing stock of impoertant species
in differcnt forest types of exploitesble forests have been worked

out and the same is given in Table No,IIl.15.

2.5.4 Diameter Class-wise distribution of Total
Growing Stock

The total volume of the growing stock standing ovex
the exploitsble forests of the survey area by species and diameter

classes is given in Table No.II.16.

The diameter class-wise distribution of total growing
stock of important spccies is give? separatecly for cach forest type

in Table Nos. 22 to 27 of the Appendix.

2,5.5 Distribution of Growing Stock by Forest Types
and Maturity Classes

The growing stock of exploitable forests has been divided

into following maturity classes :

(i) Immature - D.B.H.0.B, below 60 cms for
conifers and helow 40 cms for
broad leaved speciés.

{(ii) Mature = D.B.H.0.B. 60 cms and obove for
conifers and 40 cms and above
for broad lesaved spocies.
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. The distribution of total volume of exploitable forcosts by
forest typu and maturlty classes is given in Table No, II.17.

¢

2.6 Stond and Stock Tables for dead and dyinc trees

The stand and s tock tahles given in paras 2.3 to 2.5.5 relqte
to green trees. Dying trees haovo been enumerated separately, The
stand and stock tables i,c. stems/ha., total stems, vol./ha., total
volume, basal area/ha, and total basal arca of green,dead end dying
trees (d.e, Tree Grade T - gruoen treces Grade 11 - mortality salva-
gabla and tree grade III - mortality not salvagable) have been
worked cut separately and same are given in FTable Nus, é8,29 and

30 of the Appendix.

2.7 Stond and Stoack tahles for diffSrent catchments

The stand and stéck tables of green trees have been prepared
for the four catchments namely Karnali, Bheri, Babai and Raptd and

Same are given in Tablée No. 31 of the Appendix,

Note := The volume in all the volume tables refers to
under-ha rk volume, including cull upto a top
diameter limit of 5 cms, over-bark from the base
of the tree, In case of broad lsaved species it
is also inclusive of branch wood valume upto a

limit of 5 cm. over-bark diameter,

2.8 Standard Error

ghe s%andard €xrror percentage fur area, grawing stock
ore
of cach/type and total ares and total growing stock of the

forest
exploitable/ is given in Table No.II-18,
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CHAPTER - II1

MARKET STUDIES AND CONSUMPTION PATTERN

J.1 Demand Zons

There is no timber market in and axound tha'survey
arsa. Almost all quantity of timber felled is utilised
locally for house construction agricultural implements,
furniture and fixtures, fuel wood etc;. Thera is hardly
any export of.woud outside the survey area to meet commi-
tted demand from Wood Based Industries or local populatieon.
Therefore, cnly papulation ipnside the survey area including
the wood based industries is considered to be the demand zone.
Low intensity house sampling was done to estimate the pressnt
level of wood consumption for different purposea, The variety
of species, per capita income,numerous sizes in-demand,
different prices for different grades of timber, availability
of substituts of wood etc, make the demand picture,rathexr,
complex and therefors, the estimates of conmsumption are
indicative only. All the data in this chapter,unless
otherwise indicated;pertains to year 1979-80 when the

survey was undertaken.

3.2 Methodology of consumption survey

Initially it was proposed to collect the information

on the :

i) total annual production/removal of wood from
all the forests i.e.Government as well as
privete forests by all the agencies,

ii)  annual import of wood into and export
outgide survey area.
iii}  annual wood consumption by wood besed

industries,government departments,ete,

iv)  annual consumption of wood by local peopls
for house construction,fire wood etc.
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During the course of inventory survey §t was
revealed that no commercial fellings are being done and
only 6 small amount of timber is removed annually to
meet the demand of local pedple for domestic purposes,
The full details of supply of timber to meet ths local
demand were not svailable with the forest department.
There are hardly any import or export of timber and
there is no wood based industry 1n the survey area worth
the name. The annupal requirement of wood by government
departments is also very very small. Keeping in view the
above facts, main emphasis was laid on estimating the wood
consumption for domestic purposes by local people living ,
in the survey area. A low intensity house sampling survey
was done to estimate the exigting annual wood consumption

by local people for :

a)  house conmstruction repair and replacement
b) fuxrpiture and fixtures.

s) agricultural implements.

d) fuel wood - ‘

A total of 655 house-«holds spreading over 193
vilieges of 20 districts falling in the survey area were
eurveyed, Detailed data on types éf houses, plinth area,
numbexr of members in the family, frequency of repaire,lifs
of houses and timber used for houss construction, agricultural
implements, firs wood etc.,was colliected for each sampled
household,The full details of methodelogy of house sampling

Survey have been given in chapter 2 of volune II of the&s report,

3.3 y_nd consumption by local people fnr domeatic purposes

An abstract of per cap;ta/hnusehold/plece consumption
of wood for cifferent purposes as eetimated from this houss

sampling survey is given below :

i) Total rumber of districts surveyed - 20
i1}  Total number of villeges surveyed - 193

Contents



iii)

iv)
v)
vi)
vii)
viii)
ix)

x) .

xi) o

%ii)

xiii)

xiv)

- - -~ 65 -~

Total number of households surveyed - 655/

Number of surveyed villages lying

‘within 1 Km. distance forests - T8

Numbwe af surveyed villages lying - 107
1 to 5 km, from foxests

Number of villages lying beyond

5 km.from forest - 8

Averagé pumbar of pursons per - 6.60 me
house-hold

Average plinth area per household - 58,41 m2
Average life of house - 80 years
Average frequency of repairs of - 9 years to
houses 10 years
Wood used for house construction - 16,121 m3(wRE)
per househdld

1) Conifers - 9.994 m3 (WRE)

2) Broad leaved - _6.127 m3 (WRE)
Total - 16.121 m3 (WRE)

vlood consumption for furnltups and fixtures
per house-hold —

1) Conifers - 0.282 wm3(wRE)
2)  Broad leaves = ‘0,177 m3(WRE)

Total - __ 0,459 mJ(WRE)

Annual fuel wood consumption
per house-hold :

—

1) Conifers - 2351 4.
2) Broad leaves - 4231 K,
Total - £582 Ky

Per capita annual fuel wood consumtion :
1) Conifers - 356.21 iy
2) Broad leaves - _641.06 K.
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xv} Wood used for agricultural implements :
- 1)  Yoke - 0,012 m3(WRE) per piece
’ 2} Plough(Hal) -~ 0,030 ma(WRE) cer piece
3) Halas © . 0,014 m3(WRE) per peics
4) Leveller -~ 0,056 m3( ,RE) per piece
Xvi) AJarage life of agricultural implements :

1) ‘eke and halas =~ 13 years
2}” Plough{Hal) - 3 years
3) Levellerx - 4 years

xvii) Number of agrieultural implements per household :
~ 1) Yoke & Plough =~ 1.3145
2} Leveller - 1.1389

3,4 Population and numbexr of house-holds :

"District is the lowest administrestive unit for which
population figures were availahble. While many distriects fall
wholly inside the survey area, thers are a few which fall
paxtly inside and partly outside, The population of the
districts which fall, partly in the survey arsa has been
apportioned in proportion to the geographical area falling
inside the survey area. On this basis the total population
of the survey area as per 1971 census works out toc 1605, 350,
Taking 6.60 persons per household and alsc presuming the
rate of growth of population as well as households as 2.28%
per annum which was the rate of growth of population of
Nepal between 1961 & 1971, the population and number of
households in the survey area in different years are

estimated to be as under :

gar TJotal population Total number of households
1971 16,05, 350 2,43,235
1580 19,135,000 2,93,182
1990 23,176,000 3,60,000
2000 29,180,000 4,42,121
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3.5 Present consumption of wood (i.e, during 1980)

3.5.1 House construction & repairs

a) New _additions : Presuming the annual growth

rate of households same as the population,
i.e. 2.28%,sbout 6685 new housea rre to be
constructed in 1980 in the survey area, Annual
wood requirements for these new construction '

is as under :

66810 mI(wWRE) ,
40960 m3(WRE)
107770 m3(WRE)

r L]

b) Replacements : Presuming average life of a

house as BO years, houses need to be recong-

Conifers

Broad leaved
Total

¢

tructed in 1980 in the survey area. Thus amnual .
wood requirement for reconstructing these new

houses will be as under :

Conifers - 36628 m3(WRE)
Broad leaved = 22455 m3{WRE)
Total 52083 m3(WRE)

c) Repairs : Presuming that 10% of the timber
required for 'constructing a house ip required
for repairs every 10th year,total annual wood
consumption for repair of houses in 1980 will

be as under :

Conifers -~ 28263 m3{WRE)
Broad leaved ~ 17327 m3{WRE)
Total ~ 45590 m3(WRE)

Thus,the total annual requirement of wonod for
house construction, replacements and repairs will ha ;
131701 m3(WRE)

Broad Leaved - 80742 m3(WRE)
Total - 212443 m3(yge)

Conifers -
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J,5.2 Agricultural Implements

Presuming that every new household would need
the same quantum of agricultural implements, as the
existing households, the annual requir_ment of wood for
new agricultural implements will be 518§ m3(wHE). In
addition to this, timber is also required to replacs the
old implements which become unfit for use due to normal
wear and tear. The average lifc of each implement,has been
given in para 3.3 of this Chapter.Taking inte account the
life of implements and wood required for gach implement, the
annual requirement of wood for replacing old implements
comes to 9313 m3(WRE), Wood used for repairs is negligible
and therefore this has been omitted fronm calculations. Thus,
total annual requirement of wood for agricultural implements
is 10231 ME(WRE). Almost entire quantity of siood for

agriczultdral implements comes from broad leaved species,

3.5.3 Furniture & Fixtures

Presuming that every new household would need the
same quantum of furniture & fixtures, as the existing
houscholds annual requiremsnt of wood for furniturs &

fixtures will be as under :

Conifers ~ 1885 m3(WRE)
Broad leaved - 1183 ma(wBE)

Total - 3068 m3{WRE)

In addition to the new households, the furnit&re
& fixtures are to be replaced in old households, Taking
average life of furniture and fixtures as 20 year,annual
requirement of wood for replacement of furniture & fixtures

will be as under :

Conifers - 4039 m3(WRE)
‘Broad Leaved -~ 2536 mI{WRE)
Total - 6574 m3(WRE)
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Wood requirement for annual repairs is very small

and hence omitted., Thus, the total annual requirement

of wood for furniture & fixtures is :

Conifers - 5924 m3(yRE)
Broad leaved - 3718 m3(WRE)
Total - 9642 ma(wﬂg)

3.5.4 Fuel Wood
Fuel wood is used for cobking food and alse for
keeping the houses warp in winter. Total annpual requirement

of wood for this purpoge is as under :

Conifers - 689266 tons = 1102825 M3I{WRE)
Broad leaved - 1240451 tons = 4984725 m2(WRE)
Total - 1929717 tons = 3087550 m3{wRE)

All the fuel wood consumed by local people does not
come from the assessed growing stock. Quite a adbstantial
quantity of fuel wood comes from the bushes,shrubs,éranch&s
of trees,fallenwood etc..which have been excludad f%om the
asscssment of growing stock whils surveying the fOrést,BBsides,
the trees standing in agrieultural lands which have been
excluded from s urveyc contribute towards meeting the demand
for fuel wood. It is difficult to pin-point exactly tha amount
of fuel wood which comes from the assessed growing stock to
mest the local demand for fuel wood. However, from experience
in similar areas it can safaly be assveed that atleéat 50%
of the fuel wood demand is met from the sssessed grawing
stock.Thus the total annual wood rejuired to meet f;el wood

demand will be :

Conifers - 551432 m3(wRE)
Broad leaved ~ 992363 m3{WRE)

Total - 1543775 m3I{WRE)
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Thus, the total annual drain on the assessed growing
stock for meeting the local demand of wood for house
construction, furniture & fixtures,agricultural implements

and fuel wood is as under :

Table No,III.1.

Total Demand of wood in 1980 to be met from the
growing stock of survey area

. Unit - m3(WRE)
Purpose . Annual Wood copsumption
Conifers Broad Total
. Leaved e
1. House construction 131701 80742 212443
repairs & replace-

ments

2+ Agricultural

implements - 10231 10231
3, Furniture & 5924 a7is 9642
Fixtures
4., Fuel wood 551412 992363 1543775
Total 689037_ 1087054 1776091
3.6 Futura Demand Trends

Futurs demand of wood may be affected by many
factors such as growth of population,changes’in income
structure,price trends of various commodities,changses in
utilisation pattern of wood,availability of substitutes,
consumer's preference etc,. The xural population which
accounts for almost eptire consumption of wood is
scattered all over the area and ne replacement of weod
is likely to be available to these people firstiy dus to
non-availability of any alternative and secondly due to

transportation and distribution problems, The availability
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of forest resources near their homes is another fd;ta£
which plays important role in consumer's preference.
Therefore, per capita/household consumption of wood
for different domestic purposes is presumed to ramain
same in future and,therefore,the increase in consumption
of wood will be in proportion to inereasc in population,
The estimated demand of wood for different purposes in

future years is given in Taoble No.III,?

Table No, III,2

Future Demand of Wood to be met by growing s tock
from the survey area

Unit - m3(wWRE)

Y E AR
Purpose 1990 2000
Conifers Broad Total Conifers Broad Total
leaved leaved

House

construction 161829 99151 260980 19B7¢6 121757 320483
repair &
replacements .

Agricultural - < 12564 12564 - 15425 15429
Implements
f.“.’r““”“& 7275 4566 11841 8934 5607 14541

ixtures
Fuel wood 6TT1Z9 1248622 1895796 831521 14964sq¢327989
Total 846238 1334903 2181181 1039181 1639261£678442
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CHAPTER - 1V
GROWTH RATE AND POTENTIAL ANMNUAL CUT

4,1 Growth Rate

The growth rate of Chir, Kail & Fir bhas bton studied
with the heiphof prezssler borer. Although ©fforts were
made to study the growth rete of all the conifers, but
due to limited avasilability of prossler borers =nd sparse
occurrence of some of the conifer speciss adeguate number of
sample trees of Conifer and other than Chir, Kail and Fir for the
purpose of studying growth rate wcre not availahle, Thercfore,
the growth rate of Chir; Kail & Fir only havt been reported
here. By measuring the thickness of last 10" years annual
rings of a large number of randomly selected sample trees,
the annual basal area increment percents of chir, Kail and
Fir in different diametcr classes havc been worked out,
Presuming that the volume increment percent in any diameter
class is cqual to the basal area increment percent of that
diameter class, the average (weighted) anmual volume incre-
ment percent of thes% species spread over the entire survey

ares have been worked out and same are given bclow

Species Average finnual Volume Increment
Percent ( A.A.T1.%) >

Chir - .91

Kail - 2.37

Fir - < 1.1

For estimating the potential annual cut the growth rate of
Spruce~Tsuga, Thuner and Cyprus has been assumecd to be
equal to that of fir,.The growth rate of Deodar has been
taken from News-Print Catchment Report., Thus, averags annual
volums increment percents used for estimating the yield

are given helow :

Species Avcrage Annual volume Increment
percent { A A, T.%)

Chir - 1;91

Kail - ' 2,37

Deodar - 1,74

Fir,Spruce - 1.114

Tsuya, Thuner

& Cyprus
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The diameter class—wisé basal area increment percents
of Chir,Kail & Fir have been given in Table No.32 in
the fAppendix.

4.2 Rotation

The rotation depends upon the objects of management
which are nat very clearly defined in the present case,
Although the mein objective of Survey was to estimate the
pulpable volume yet it is difficult to conclude that all
the forests will bec managed to fecd the pulp and paper mill
only. The main purpose of discussing the rotation

here is only to calculzte the potential annu3l cut,

Keil, Deodar ond ehirp are important structural
grade timbersand, thercfore, it would be advisable tg
mangage them under long rotation so that they reach exploi-
table size of 60 cms. diameter at breast height over bark
or above before resorting to fingzl fellinﬁ. Besides, being
suitable for canstruction timbeor chir is alse likely to be
used by Match Wood Factory to be established ncar Dhangarhi,
Therefore, keeping in view the expleitable diameter and
growth rate the following rotetions for chir, Kail and
Deodar are used for estimating the yield,

ﬁhir - 120 years.

Keil & Deodar - 150 years,

In case of Fip Sspruce and Tsuga which do not find
much use as construction timber but are suitesble for
pulping, the object of management should be the maximum
volume production. From stand volume and vield tables
for the Silver Fir Published hy FRI, Dehradun it may he
seen that thc total stem timber MAI culminates at the
age of 90 years. The standard stem timber MAI, however,
culminates at the age of 120 years., Reliable growth
statistics of most of the broad leaved species occuring in

the area are not available, Except Dak most of the breoad
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leaved species occur cither in mixture with conifers or
in small pure patches along nalas., The present trend of
management of forests is towards concentrated fellings
leading to more or less clear fellings. Therefore, it
may be difficult to manage ine broad leaved species at a
rotation different from that of the conifers of their
respective zones. Keeping in visw the above obscrvations
the following rotations have been adopted for calculating
the yiecld,

Chir - 120 ycers

Kail & Deodar - 150 years

Fir,spruce,

Tsuga & all - 120 years

other species

£,3 Potential Annual Cut

The yield from forests depends upon the silvicultural
system, the objects of management, the condition of growing
stock, rotation, growth rate, mortality etc, Therefore,
ir order to estimate the yield precisely a more
detailed study of growing stock and its condition in each
management unit is nccessary which is beyond the scope
of this study, Therefore, only three pars-metecrs nemely
growing stock, its age and growth rate have been kept in
view while estimating the potential annual cut of conifers.
For hread leaved only the growing stock and rotatiaon have
been used to estimate the potential annual cut.

It may be noted from Table WNo.Il.17 that proportion
of pature steck of fir-spruce and Tsuga is quite high
(604%) and that of chir, kail and deodar, is very low
{about 25%). Therefore, comparatively higher yield should
be available from Fir,Spruce and Tsuga forests. In chir,
Kail and Deodar forests not only the proportion of mature
stock is low but the stocking also is poor as compared

to similar fofests in India.Thefefore, in case of these
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species, a part of increment should be retained to build

up the stock, In order to give an idea of the stocking of
forests a comparative information giving voiume/ha. in
different forest types in similar forests surveyed by
Preinvestment Survey of Forest Resources Organisation is given
in Table No.IV.I.

Table No.IV.1l

Growing Stock/ha. in Western Wepal Survey Area
and other similar survey areas in India

Unit -~ M3

Forest — Name of the Project Area
Type Chenab  Bhagirathi, News~ North Western

Valley Bhilangna Print Western Nepal

(J&K) Catchment Catch- Bhutan .

o ULpL) ment
( 5.P.)
Kail 205.23 70.65
275.09% 1835 ,26%% 12544 3%

Deodax 278.76 . . . .
Fir/ 351.40  280.76 394.59  357.34  319.56
Spruce . .
Conifers - - 299.04  241.17  150.86
with
B.ls,
hardwoods .
Lowland - 48,83 - — 70.20
hardwoods

¥ These are average figures for Kail-Deodar Forest Types.
#¥ This figure is average for Chir-Kall & Deodar Forest Type.

A1l the forests of the above project areas excapt
Bhutan are under regular management., The poor stocking in Nepal
forests belies the claim of conservationists that the forests

left to themselves have better protection.

Thus, keeping in vlew the annual growth, growing
stock/ha. and the proportion of mature growing stock of different
species, the following formulae have been used for estimating

the yield. Contents



1.  Chir, Kail & Dcodar - 76~ -

Yield = ¥2 (apI)
2. Fir-Spruce & Tsuga

Yield = AAl + VUM
Rotation

whero - VM is the growing stock above 60 cm. dbhol.

J. Cyprus & Thuntr

Yioeld = AAT
1, All other Species

Yield = 2 x growing stock/rotation
a,4 Cull '

Cull means natural defects in wood which makes
it unsuiteble for any purpose. No fellings were done
in the area to study the cull. However, from fellings
done in similer arees in India it is observed that the
cull volume is negligable in case of Chir, Keil and
Deodar, but it is quite high in case aof Fir, Spruce,
Tsuga and Oaks. Even if the cull percentage
in each species is known precisely it becomes difficult
to estimate the net yield because, the percentage of
unutilizable volume {(cull volume) will depend upon
manr.2r of removal of yield also,for example in case
selection fellings are done the percentage of cull volume
wikl be more but if clear fellings are done there will
be sufficiently higher proportiin of treec of Jower -
diameter class and hence percentage of cull volume will
be: less.Though it is,difficult to arrive at correct
figures of cull vol;mes but still it is necessary to
give an indication of the net yield by making necessary
reduction in grose yield due to cull velume, In order
to arrive at net yield, the fross yield is, therefore,

reducelby 20% in case of Fir-Spruce ,Tsuga and Dake
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and 5% -for all other species except chir, kail and
Deodar. For chir, kail and deadar nc rcduction is

done. These cull factors arc bascd on the studies

dane\in similar areas in India.

The gross and nct potential annual cut of the
majcr species of the survey area arrived -t by using

the formula indicated corlier sore given in Table No,IV.2.
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Abastract of Grors & Net Annual I+ tential Cut

CIoss Yieid Net Yigld
Chir 185631 185631
Kail-Deodar 15170é 151702
PireSpruce-Tsuga 562350 449879
Cyprus . 20060 19056
Hardwoods 1629046 1433430
Total ... 2548789 2239698

By o oOIRER ey b= e S
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CHAPTER ~ V

ECONOMIC AVAILABILITY AND COST OF RAW MATERTAL DELIVERY

5.1 Why Cost Studies ?

The raw material though available in plenty,
but 1f its transport cost is +oo high, it becomes of little
relevance to the industry. Therefore, besides acquiring
knowledge about the total wood, the information as to the
avallability of raw material within reasonable economic
limits is also very important., Since the regulation of
Temoval from forests is beyond the Sscope of present survey,
it will not be possible to co-relate the logeging costs with-
cuts and remevals, A simple study, therefore, has been
undertaken to determine the accessibility and cost of
delivery of wood from forests to tentative industrial sites,
For this s%udy only one site namely CHISAPANI in foot hills
on the river bank of Karnali river has been taken into

cons ideration,

5.2 Objectives

The main objective of the study is to determine

-

broadly the cost of raw material ( excluding royalty ) at
tentative mill site ( Chisapani) and indicate broadly the
distribution of total growing stock into various cost classges
assuming that the current wage-rate, price and the logging
techniques will continue to prevail throushout the first

conversion period., The objectives also included :-

() Terrain study

(b)  Study of floatability of rivers for floating
the logs or splits,

(c) Optimum methods to be adopted in mechanised
and conventional logging,

(4) ) ldentification of equipment including
mechanised equipment required for logging,
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5.3 Premises Adopted

The sampling design for the study can be described
to be the systematic point sampling. The same sampling frame
as the one adopted for ground inventory was used for ‘the study.
The only difference was that in place of three plotswas done in
ground inventory, cost structure was studied only a2t one plot
at the cross section of é,OOO yards x 6,000 yards grids. For
each sampling unit the logging costs were worked out as per the
description in the following paragraﬁhs.l The logging costs for
each sampling unit have been worked out on the presumption that
under the existing conditions only coniferous raw material
can be extracted by conventional methods. On the basis of
total logging costs for each sampling unit of Karnali and
Bheri catchments, the units were grouped into different cost
classes, Depending upon the proportion of sampling units of
these two catchments in each cost class, the total growing
stock of these two catchments was apportioned into different
cost elasses, Since there is very little coniferous raw
material likely to be available from Babai and Rapti catchments,

these two catchments have been omitted from cost caloulations.

The wage rates of Fe.15/~ per day for skilled and
Rs, 10/~ per day for unskilled workers have been adopted for

f

arriving at various logging costs,

3.4 Logging Operations ;

Logging costs are defined normally as the costs
incurred on various operations carried out and contingencies
to help handling of wood from stump to mill site. No regular

fellings are being done presently in the survey area.
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However, usually recognised logging operations in gsimilar -

areas in India are :

(i) Felling and cross cutting of trees
which includes following oparations

a Lopping

b Roping

c Felling

d Cross cutting into logs
e Debarking

£ Site Sawing/Splitting

\& Engraving property marks and
numbering the pieces.

(1) Off-road transport i.e. transport of material
to the road site/launching site by man/animal
carriage, dry slides, wet slides, khad vahan
etc,

(iii) Road Transport.

(iv)  River Tramsport.

(v) Loading and un-loading of trucks.

(vi) Launching, rafting etec. in case of
floating.

5.5 Logging Costs

Since commercial fellings are not being done at present
in the survey area, thc.efore, it could .10t be possible to
ascertain the logging costs correctly: However, many logging
studies have been done by Preinvestment Survey Organisation
in similar areas in India to ascertain the factual logging
costs prevelent in different areas. Basing on the logging
costs in similar areas in India, following rates for different
logging operations have been used to calculzate the total
logging costs at each sampling unit :
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1, Pelling including ° * 0.18 man gays/m3 -
lopping and roping. Rss 2,70/m

2, Cross cutting including = 1.0C man %é.ys/m3 =
delimbing & debarking Rs.15.00/m” .

Z. Sewing/splitting into = 2 man dayg/m3 =
halaries and assorted Rs.30.00/m
sizes.

4. Engraving property = 0,06 mn3da.ys/m3
hammer marks and : fs.0.90/m

numbering the pieces.

5.6 Transport Cost

For estimating the cost of off-road and on-road
transport the net work of existing roads/rivers/nalas has
been taken into cons ideration, There is hardly .any road worth
the name which can be used for timber transport. Therefore,
for the present rivers are the only mode of transport of
timtar by way of floating the logs/splits into the rivers and
only coniferous raw material can be transported by this method.
Since no commercial fellings are being done in tke survey area
or in similar areas of Nepal, the information on the costing
and the methods of transport of timber was not available.

However, the established practice in similar areas in
India is to resort to site sawing/spliting the timber into
convenient sizes, carrying it to nala/river head either by man
or animal carriage or by gravity ropeways and floating into
rivers/nalas upto consumption centres. At placee where a good
net work of roads exist, the timber is carried to road heads
in round form by skyline cranes and then transported to-:on-
sumption centres either by road or combination of road and
river transport. The cos? of transportgtion of timber by
different modes of transport, as adopted from similar areas
in India is given below and same is used for estimating the
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total cost of transport of wood for different sampling

units 3
(i) Dry,slides/rolling mn = 2 man day%/mB/km =
carriage frow stump site Rs.20,00/m” /km
to wet slide/launching site
(ii) Wet slides = 1.0 man d?ys/mB/km =
Rs.10.00/m” /km

(iii) Xhat vahan (khad floating) = 0,25 mansdays/mB/km =
. including cost of launching Fs.2.50/m” /km.
and collection,

{(iv) River floating including = 0,02 maanays/ma/km =
launching rafting ete. Rse 0425 /m” /lam

(v) Collection at boom & = 0.8 man gays/m3 =
stocking or loading into Rs. 8.00/m
trucks,

(vi) Boom making charges = B, 2.00/m3

(vii)  Overhead/supervision = &.20.00/m5
charges

. A
5.7 Transport distance

The modes of transport and the distances which timber
has to travel from each sample unit to mi1l site have been
gtudied from 1"=lmile topo sheets, For the purpose of
estimating the average logging costs and dividing the growing
stock into cost classes, it is presumed that timber will
first be felled and converted into convenient sizes., This will
then be transported by man carriage from stump site to the
nearest perennial nala. From there it will be transported
by making wet slides in or along the nalls upto a point
from where the water discharge of nala can push the timber
by 1ts force. This pushing of timber by water force, which
needs constant help from man is called khadvahan,
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After Khad Vahan, timber entere into river for floating and

collected down below necr mill site by evceting a boom on the
river, The average ho;iﬁontal distance of differemt modes of
transport which timber has to travel from each sampling unit

to mill site alongwith assumed winding factors are given below 3

KARNALY CATCHMENT

Mode of Average Winding Average
transport herizontal factor working
distance ( estimated) distance (¥m),
1. Dry slides/ 0.70 2,0 1.40
mancarriage \
2. Wet slides 3.14 2.C 6.28
3, Khadvahan 8.88 1.2 10,66
4., Hiver
floating 211,00 1,0 211.00

BHERI _CATCHMENT

1. Dry slides/ 0.83 2.0 1.66
. man carriage . .
2., Wet glides T.22 2.0 14.44
3. Khad Vahan 4.90 1.2 5.88
4., River 167.0 1.0 167 .00

floating

The average mill delivered cost (excluding royalty) of
conifers by conventional methods is expected to be BRs. 248.-80/m3
for Karnalli Catchment & Rs. 312.65/:::3 for Bheri catchment.

Very little material is likely to be available in Babai
and Raptl catchments and whatever is available that shall have
to be brought by mad because these two rivefa do not meet
Karnali river before proposed mill site. Therefere, for Karnali
and Bheri catchments only average working distamce for different
modes of transport has been worked out and same. 18 given below :
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Dry slides/Man car iage - 1,49 kms
Wet slides * - 9.16 kms
Khad Vahan - 8.97 kms
River transport ~193,27 kms

The average mill delivery cost ( excluding royalty ) of
wood for the two catchments by conventional methods is
Rg, 270.74/m + This cost excludes the river losses in transit

which may go upto 5% of value of wood trans ported.

5:8 Cost Classes

Following four cost classes have been recognised for the
purpose .of dividing the growing stock into different cost
classes,

o

Cost Classes | Range of cost/m3
Low (4) " Less than Rse 200.00/1113
Medium (B) Rs¢200.00 tg less than

Fsa300.00/m”

High (c) Rs4 300400 tosless than
Rse 400.,00/m

Very High (D) RS.400.00/m° and above.

5.9 Distribution of Growing Stock into Cost Classes

For the reasons given earlier cost cdlculations have been
done only for Karmali and Bheri Catchments, The percentage
growing stock of these.twe catchments into different cost
classes 1s given below,
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Cost Classes Pércentage Growving  Percentage Growing
Stock of Karnali Stock of Bheri
Catchment. Catchment

Low (A) 29.49 2%.60

Medium (B) 47.80 32,92

High (C) 17.29 18.63

Very High (D) 5.42 24,85

It may be observed from the above table that. the
transport of raw material from Bheri Catchment will be some
" what costlier as compared to Karnali Catchment. The reasons for
high cost of extraction from Bheri Catchment is due to low
water availability in feeder nallas etc. required for Khad Vahan
and the timber, theorefore, has to be carried by dry slides and
wet slides for longer distances,

5.10 Floatability of Rivers

One Crew was deployed for studying the floatability of
rivers. Since Babai and Rapti river oatchments are likely to
have very little surplus raw material, only Karmali and Bheri
rivers and thelr tributaries were visited for the purpose of
studying floatability, In order to arrive at conclusions regar-
ding floatability or otherwise of a river, various parameters
such as rate of discharge, speed of flow, presence of obstacles
ctc, are required to be studied in different periods of the
year. Due to shortage of time and limited man power it was not
possible to carry out the detailed investigations regarding
discharge/rate of flow eto.. The rivers and their tributexies
were visited only to spot the hinderences/obsiacles, if a.y,
in the river course which could make floatability diffioult.
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The rate of discharge and speed of flow was observed ocularly.
It has been observed tr.t both rivers ar’ some of their tribu-
taries have sufficient water discharge even in lean periods to
facilitate f.oating, The flow generally is vexry smooth and
there are not many obstacles in the rivers. Thus both the rivers
and their major tributaries can be considered to be suitable
for timber floating. This observation ls further confirmed hy
" the fact that about 20 years back quiie a substantial quantity
of ‘timber mainly Chir and Xail was floated to India in both
the rivers by an Indian Contractor from as far off places as
Jumla, Dolpa etc..

5.11 Terrain Study

The skpe and also the presemce of big boulders ( above
25 cm. diameter ) was measured/observed at each sample point
and the sample points were classifled into following slasses of
8lope and stoniness,

Code Degree of slope
1 60° and above.
2 45° to less than 60°
3 30° to le-s than 45°
4. 20° to less than 30°
5. Less than 20°
Code toniness
1 More than 60% of the land surfade
is covere? with stones/boulders.
2 30% to 60% of the land surfade is
covered with stones/boulders.
3 Less than 30% of the land surface

is covered with stones/boulders.

!
4 Stones/boulders are absent.,
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The percentage area in different slope and stoniness

classes is givén below H

Percentage Area in various. Slope/Stoniness Classes

Slope C(Classes

Stoniness 1 2 3 4 5
Class *

1 - L] 2-3 3Q1 507 7-0
(.5 (1.6) (1.0) (»4)

2 €0.0 36,5 26,9 - 23,0 22,8
(.5)  (8.2)  (14.5)  (4.1) (1.1)

3 30,0 57.7 66.8 £0.8 63,2
(.3)  (12.9)  (36.0) (11.0)  ( 3.1)

4 10.0 3.5 3.0 9.6 7.0

. (.1)  (.8) (1.6) (1.7) (.3)

N.B.: Figurés in the brackets are percentage based on total
area,

So far as mechaniedd means 1.e. skyline ¢ranes and gravity
TOope~ways are concerned the stoniness has.littlé influence on
working the forests, The slope, however, plays an important role.
It may be observed from this table that most of the forests can
conveniently be worked by skyline cranes/gravity rope~ways .,

5.12  Scope of Mechanization

: Mechanisation of logging operations certainly leads to
economy in logging cost as well as wood utilisation, By comentional
methods, explained earlier, only coniferous woud can be extracted,
but the mechanication can facilitate extraction of hardwoods also.
The surveydarea, however, is lacking,in'necessary infrastructure

facilities required for mechanisation,
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The local people are 2lco not used to harile machines required
for mechanised logging. Even the use of saws is restricted in
" the area. ILocal population uses axes to cut the timber from )
forests to meet their domestic needs, Under such conditions
it is not advisable to resort o mechanisation, Thexefore,
for the present the timber ray be extracted by conventional -
methods explained earlier, By the conventional methods,
however, only coniferous wood can be extracted to mill site
and the broad leaved specien may be utilised for meeting the

demand of local people for domestic purposes,

At a later stage, if communication system lmproves, the
possibilities of mechanised logging may be explored, This
further will depend upon various policy decisions such as
intensity of felling, method of regenpration, the nature and
Bizes of the forest produce to be utilised by the nill etc..

Contents




- 13 91 2 -

CHAPTER VI
WOOD RBALANCES AND RECOMMENDATIONS

6.1 Wood balances

%

The expected potential net annual cut has been given
in Table IV.2 of Chapter IV. The demand of wood for 1980 is
given in Table No.IIT,l and the fﬁture demand for the years
1990 and 2000 has been indicated in Table IIT,2 of Chapter ITII,
It is presumed that the potential annual cut will not increase
unless steps are.taken to improve the existing growing stock
in these forests, 4s the population will increase am the major
demand of wood is from the local population this demand will
also increase enormously as worked out in Table III,2, Basing

on -this data the present and future wood balances position is
&glven in Table NO, VI, I:

Table No, VI,1
PRESENT AND FUTURE POSITION OF WOOD BAIANCES

Uit - m3
Surﬁlus Total
Year Deficit (- _{ surplus E+g
Conifers( B, L. g Deficit (-~
1980 806268 1433430 689037 1087054(+) 117231 (+) 346376 (+) 463607
1990 806268 1433430 846238 1334503(-) 39970 (+) 98527 (+) 58557
2000

806268 1433430 1039181 1639261(~) 232913 (-) 205831 (=) 438744

From the above table it is secen that though there is
surplus of wood in 1980 to the tune of 463607.m3 per annum but
it will be eaten away by increase in demand and in 1990 the
surplus will be very smail whereas in 2000 the area will be

deficit.of wood approximately to the same tune as it ig surplus
in 1980,
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6,2 Recommendations

The main objectiv: of this survey was to assess pulpable
volume in the two foreést typesz of (i) Chir pine and (ii) Fir spruce
Tsuga, From the above wood balances position it will be seen that
the arca is having wood surplus only Zn 1980 and this surplus is
only for a short period of 10 years and the quantity of surplus
will go on decreasing every year., Presuning that the present wood
surplus will be entirely of thosé species which are pulpable i.e.
chir, fir spruce and tsuga the per day availability of raw material
presuming that the mill works for 300 days a year will be about
1550 12,

However it is quite unlikely tlat such a large area
( about 15000 km2 forest area and about 51000 km2geographica1 area)
will be set apart to cater to the raw material requirement of a
paper mill, Only a small area can be committed for industrial
supply and from the forest types map prepared by the PIS as ,
well as population information and field survey it has benan found
that some districts like Jumla, Mugu, Tibrikot, Humla and parts
of Doti and Achham have comparatively high percentage of forest and
sparse population. It may be better if some compact forest areas
in these districts aré delineated and the field data 6f the
present survey is reprocessed to know the wood surplus from
these compact and small areas or in the azlternative to arrive
at a still more reliable conclusion re-survey of these areas may
be done by adopting revised sampling design i.e. sanpling units
may be spaced closer. Also thorough photo interpretation of the
aerial photography available for these arcas mzy be done for pre-—
stratification purposes before taking up the inventorv survey.

This suggestion is made keeping in view the fact that 85%. of

el seca .‘/82
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the domestic consumption of wood is for fuel wood and
it will not be possible to supply fuel wood to the far-off
deficit areas in the survey zone from these areas as

transport will be a problem and cosil affair,
P r
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