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PREFACH.
U,Ps Borest Depzrtment wanted the Paagirnthi s
Yaauna cgtaolments to be surveyed by o Proinvestiont Smvey of Birazt Hessouzuess
organisation, e main objeciives wars to prepara the invoatory vasoumcus g
aroa; o dndicgte accesslbllity and cost study zad to egqrry ocub nazites zad 4z
BtU.diBSo

2. This work was takon vp in 1971 and most of the fieild work wes
comploted during the fingncial yeesr 197142, Lator on, howaver, in = meaifng hold
al Lucknow in the office ofthe CGhief (onsarvator of Forestg, tho U2, TForest

Dop aruont dostrod tho properation of volime taHles, the quantun of werk obviov-ly..
inaroasedend tha field work, thoreforo, continued till June, 1073, The roport
writing hgs boen duiayed, somo what, besguso of the transfor of il tho officors
of this organisatéion who actuglly worked in the field,

3 The survey has, by and large, rovealed that the aree is rich !n
forost resourco and the Wood raw matoriai whidh is availakie for indusinrdel pwpose
is as wder according to tho 2 dltomative mode}s of worklng:e

4 B
HMODdL WAL T Y

1. @niferocusg, 55,00 124,00
2, Oaks ~ 221,00 et SR e
528,00 il

On the basis of this infomgptlon it ean bo recommendsd that the Industrial -
production of the following cgpecitios may bo takan up:—

8..No, Kind of Wbod  Kind of Pulp Yicld —CGmpagitv In day =

—~— Modalmy 30Tl

] Aemdfoiuus Ground Wod - 90% 249
Sni Chemicgl 70% 194
Grerteal N 504 62 133

L_____._Oa.‘t-.....__....G;::".«,‘.;i.i!p.czd..._...__&Ji.___...;‘iéa_.._..._é?@._.._.._

From the gbovz it gouid not Lo preawmed thet aroa will continus

- Yo bo o rich forest resourco for g1l tmeg 4o a8, e poprlathlon is growing and
tho dmandc are inereasing, A vory interosting study on the dmgnd and swply has
al=o boer zonducted, It has, therefore, heen rosgmmmded that ariilicisl means
of regandration have to bo roscrted te in ordor W gwploment natural

rogoneration so that needs of te fulure cevelopments can plao bo catered to,

Tho informgtion provided in the report Will teoadly o very usefal to ihe

U.P, Brost Dopariment boeguso on the basis-of-tais $oy oan now go ghosd -
with the propargtlon of intonsive mgnegonont plans boaring in mind tho projestions
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. of supply end domand of the next Z0~40 years which con be casily marked on the
basis of model ( tochniquo) usod in tho roport,

S, In the propargtion of this report, besides other membors of
the staff of this orggnisation special crodit gocs 'go Shri AP, Dwlvedi, Dy,
Gnsoervator of Forests, Northorn Hno, Preinvestnent Survey ofForest Resourczes
who has worked hard in finglising it particularly in view of the fact that ho dadd

not have the field cxperionco in the grog becquse ho joined the project aficr the
f£ield work wagc ovor,

6, Tho work dona by the Data Processing Officor, Shri G;S, Negi
end his assistants 1n 8loo ackrewledgcds

DL TE; 16. 5.1976 ROMESH CGIANDRA
- thief Gordinator
DEH{L DUN National Forest Recources Survey
- .
@G HQRORD
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5,

6.

SUMMAEL

THE SURVEY  AREA

Neerinny

The total geographical area covered by Breinvestment
Survey in the catchments of Yamuna, Bhagirathi & Bhilangana of Uttar -

]
Pradesh 1s 10336,02 Sq. Km.

The ereca lies botween the latitudes 30° 0! N and 51° 30!
N and longitude 77° 45' E! and 79° 30' E approximately.

The entire dree 1s hilly and the elovation varies from 600

-,

metres to0.5000 metres from M.S.Le .
- Variety of geologi.c;al farmations occur in the area. Soll
varies front sandy to c'layey in nature, B.nnual rainfell 1s about

15q0 rm, -

Infra-structure is poor in the aresa, There is no railwaye

o e —

Ganiferous timber is normally transported through streams” & rivers.

Brozd leaved species are transported through roadss

4
Totel populaticn accordipg to 1971 census is 6,44,707,
LY -

93,56 population is rumd:., mostly engaged in agricultural

el

pursults.
. i
3
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(11)
SUMARY

CHAPT BR = IT,

IIVESTIGALION _AND METHODQIAGY .

To prepare the inventory of forest rescurces of tho erca,

To undortske accessibillty and Cost Studies,

Be To carry out Harket & Demand Studies,

ERECISION

4, To ostimate the total growing stock within F% standard
erzior.

55 -~ ... Systematio clusber sampling has boen used for forost inventory.

Area estimates under different lsnd use were obtained on the

basis of numbér of sample points falling in a perticular land use by
giming the area woightage to oach sample point,

7o Methodology has been discussed in datsil under relevant (-:he.pters
for inventory, Cost and Accessibility Study, Velume and Cull Fector -
Study in volumo ILof the Teport.

8, Data was malnly prooessed using the JBEM/1620 Model. JI

Blectronic Data Procossing Systom,
7 .
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C_ A&

SUMMARY

ER —

LAND _USG__PelIERN__AND FREGL TAIRS

wero ldontifled

1a Cn the basis of distribution of semple points the ares wvlor
different land use pattern has been found ss under,
/I:_“.._IL...W MO AND YISE  CIASS
31, No, Ieand use class No, of Aresn Dercentage
. serple (SqeKme)
poirts. .
1o Eorest Tard )
(a) Tree forecet 972 3873.02 37,5
{b) Scrub forest €4 255,01 LS
Total 1056 412806'5 40:0
2. Agricultum-al Crop Land 297 1183.42 1104
3, Non~-forestry plantation 8 23.81 , ‘0.2
. n 4' //
4, Pasture Lamd 85 358.69L* 3,3
e
5. Barren Land o 1351 45586,26" 7 44,4
60 Other Land 15 . '. 75.71 O.7
Total 2594 7 10336,02 10C%
24 For the purpose of tabulation the follgwing forest types
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(iv)

CHAP. III
EOREIL IYPRES
1) Chir ‘
ii) Blue pinec & Deodar
if1) PFir/Spruce
iv) Oaks
v} Lowland hard wood
vi) Upland hard wood % mixed
forests
Se

SRECIES

Chir

SIDELAY

Kail and Deodar

Fir and Spruce

Ban, Mohru and Kharsa oak

low land hard woods

Upland hard wood and mixed

cond.ferous,

Tho srea under different forest types as calculated by giving tha

area wcightage to each sample point works out as under.

ViR DD DIFTESDN  ECREST TNES

-

Forest tyne Ne, of - hreg in 5.8 %
senple bectares
polints
Chir £88 122172 S,5
" .Blus pine & Deoder £0 21210 14,28
Fir and Spruce 51 21635 18,085
oﬁks 399 169258 4,60
hLow ILand hard woods 23 o787 20,76
"Upland herd woods 102 V43267 " 9,70
Total . 913 387302 Redd

Contents




(v)

SUMMARY,
C HA ER .
YOLWE THBLES  SGND GROWING STOCK.
L 210 trees of diffcrent species were fewmled for preparation

.of Volume Tables. Multiple regreasion eq;.mtions wore tried between
* Volumo, Diemcter and height in respect of general valume equations
and between volume and diameter in case of loczl Volume equations,
Local volume tables have been prepared for Qhir=, Kell , Dpodsr ,
Fir/sSprvce, Ban.oal, Mohry 0=k and for rest of Broad Leawd specics,
e bsrea and growing stock figures of differmt ferest types are

+ &8 under g

Forest Lrea in - Volume per S,B. % Total wol,
Typs hectares hectare 7 -+ 3n 200
) CUg Ty

Chir 122172 130.53 4,07 15922, 7
Bluepine & 21210 275,09 2,74 5834,7
Docdar
Fir & Spruce 21635 280,76 8,74 607442
Oak 169259 203,11 4oC7 BAZTB.2
" Zow Land hard 9757 48,83 10,35 476,4

- _woods !_’
Upland hard 45269 103,97 17,25 B392,8
wood )
- f
Total - a‘! 3687302 183452 2.76 71079,0
.ﬂ !’! 3 -
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GHbP. IV SUgLET
4 .
Se Date in respect of cull Study were insufficiernt and p

therafore, it was considered unsafe to use these figuros, Fron
the experience of survey in similar areas of Himachal Predesh ard
Jermi & Kashmir, the cull has been assumed in XKail, Fir/Spruce -~rd
Oaks as 5%, 20% ard 25% rospectively.

4 Net growing stock after deducting the cull wolume works

out as under,

NET GROWING 5T QCK

&
4

Species Yoluma in 00Q cublc melited
Gross bt ( after deduction
of cull )

" Ghir 15658.4 15658.4
Kail 1443 .4 1371.2
Decodar ‘ 4338.4 4358,4
Fir & Spruce 7074.’3 5659,9
Oeks | 284211 " 22065.8
Others . 13148,.3 13142.9d
~ Tatal . 7107990 6223545
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SUMIART
BALE OF GROWTH
1o Moan ernual increment for Cair, Kail, Deodar, Fir and Oaks

1. Shir, Biie plne, Deoder, Fir/Spruce and Oak forest types
-5 xhively has becn porked out in rolation to moan age of thesc

specivs, and 1s givon velow ¢

MELN _aNNUAT, JNCREMENT _AND MohN LGE,

Species Mean Lge My Ay I, in cubie
netres/hectaro
Chir 46 2,65
“.  Kall 40 1,20
Fir 03 2418
Oak . 412 554
Zq Periodical increment for the last 10 yoenrs and for provious

10 years, in basal arca for differasnt c.niforous species has been
worked out on the bei *a «* dats o. Im.ravent vings of sapple
treose Mean Annual Increment in Cublc metres por hoctare has boen
calculated takingrinto considsration this growth and the numbor

vf sbtoms per hootarc., These Meh.d. figures for differont speoies

~ arc glvepn bolow ¢
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SEDMARE
CEARY
Spacies Earesi typea Mi,I. per hectare
for the laat 20
Years worked out
on the basis of tree
1ncrerent., )
Chir Chir 2. 76
Kail Bluopine 1,08
=Deodar
¥ir Fir/Spruce 2+38
JI‘v
3, Since the filgures of MsA.I. for different spocles calculated on

the basils of number of stoms por hactare end mean age aro Blightly on 1c~

worsldo, 1t was considcred safe to adopt thase figures for i‘urther

galculatdc.
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CHART BR -~ I
EBEéEELJﬂE%ﬁEM@EL;H&ndEﬁ&ﬁiJ!ﬂL!ﬁlE&iJﬁE&iﬁéL&

The objectives of present menagement are generally to
prevent €511 ¢rosion, help soil and moisture conServetion by way
of providing protecting cover, to Improve the quality of the

forest, to meet tho local demand and harvesting the safe naximum

“annmual yield,

The forest under the control of forest departnent are

covered by regulsr working plans and are being managed sclontifically,
The forests are being ranaged painly with = view to producing
l=rge size timbers for railway sleeperé and other comstructional
materiels. Broad leaved speciss aro generally managed for fUCl.
Prosent maragement 1s not industrial oriented,

ture proposals for managenment have been made with a view
to neotiug the demand of local population and to provide raw materials
for proposed wood based industries,

Two cutting nodels have been suggested, The .objectives of

-
-

these nodels are s s

r

Production of large sized trees so as to meot tha regquirement ...
of railway sleepers end other constructional timbors, as”

is the practice at present,

HMODEL-TT
Production of raw materials for pulp and paper mill end for - -
wooden packing cases, Trees of 40 cm, diasmotor at B.H. aro
considered suitable for meeting these requirements.;
The exploitabla diameter and the rotation under thof%wo

/
different cutting models are as under s

Contents |
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GHAR-VI FUMMARY
Epecics — MOOEL~T, st A L T T
Explaitahla Rotation fizpleitable Rotation
aiameter (¥Ycars) diametor { Years)
{em) {cm)
Chir 60 120 40 65
Iall €0 150 40 80
Deodar 60 150 40 80
Fir GO 150 40 100
Oaks 35 120 30 100
——rr
O The Annusl cul for differcent specles under tho two
cutting mcdels is worked out and is. given as uﬁder
Species —dnrual oyt i1 Cnnic matros %‘
MODEL, I MOCEL 1T
Ghix 2,982,000 4,035,000
dluepine . 22,000 30,000
Peodar 61,000 87,000
Fir/Spruce 61,000 80,000
Osl: 4,853,000 5,280,000
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(=i )
SUMMARY.

CHAPTRR. VL

MARIGRL AN REMAND ST

Market and Demand Studies were under-taken in order to work

out the prosent level of production and consumption in tho are-a. °

and also to forecast the level of wood consumption for the_yersrs
1C81 and 1991,
- Tho total resemdad . production of wood in the area is

£,3¢,;064,1Q cubie mstres, Qut of which the production of timber

snd fuel wood 1s 3,18,712.85 and 15351,33 nds respectively.

—
Soclos—wise and arsa—wise fighires are given below

T
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( xiid )

The requirement of wood for the purpose of house

construction and repairs 1s cstimnted at 34557,80 cubic meters

annually,
Gonsumpti,en of wood for agricultural implements has also
been workad out.i This comes to 17009,95 EEQ}E metrédn-annmually,. .
Tho totsl requircment of wood for the purpose °f.£é£L

has beon worked out. The actual recorded production of fuel wood
- o
vhich is 1555L,83 E’f@jg metres has only bsen consldered for
.
working oub the wood balarees.
.

Thero are 21 units of ﬁﬁfniture noking and few units

N-

for making packing cases.
Tho present consumption of wood by different qategory of

v ' ugers have been asseascd and -is glven bolow §
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b

CHA® .. YT \\// SIMLRY
SUMERY,_WOQD CONSUMPTION IN THE ABBA
IN THE YFEa 1972 =~ 73

- ‘ SERCYES
8 Iten Chir Knil Deoder Fir/ Dol Total
o, Spruce
1e House Cons- 17278,90 2764,62  10367,34 - 4146,9¢  34557,80

truetion & . v

Tep?.irs. v
2+ Lericultural 2565,00 - 855,00  ~ 13679,95  17099,95

J inmplements.

3, Fuel (Recorded) 625,18 8o 15 7015 260449 14500,56 15551453
4, Other domestic  3223,5) - - - 5225, 50 6447,00
VE0S» . G

Se, Sviusiziesn s ?
{a) Furaiture 70600 70,00 325,00 - 118,00 583,00
.Tn:'lust'ty't\ .
{b) Packing casc,28520,00 < - " 6630400 - 33150,00
b (c) Hydel - - 8908,00 = 7809,00  16717,00
ProJecta
(d) Othor 520421 2,32 15,05 =~ 25426 560, 84
Dopartment
Total interaal 50802,79 2915,08 2054854 649049 43310,01 124466,92
cnv-c113?-33+ i~ .
. : L 4
{1) Railweys , RR706,53 42,36 65,72 3282,34 - 26796,95
~ {13) D.G.S, &Do,  2245,76 57.51  1048,27 6524,80 - 10076,34
Total of o T
copmittad ex- 25152,29 99,87 1813,99 9807,14 - 36873,29
port, ¥
GRAND'T 0P LL 75055,06 301496 22362,53 16697,63 43310,01  161B40,21-
oT say 75555 3015 22363 16698 43310 161341
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CHARem VTT SUMURY

8, Most of the wood produced in the area is exported cutside

in the timber markets of Yarmma Nagar, Dichradun, Raiwala eotc,
9, The demand for the years 1S8i and 1991 has been projected

and is given in the following table,

WMWM

THE. YRR 1972, 1961 AKD 1591,
Specios 1972 1981 1991
Chir 75955 - 123833 218087
Kail 3015 5688 - 11013
Daodar 22383 32531 54A3%
Fir/Spruce 16698 23108 35753
Broad loeved 43310 75988 141062
TOTAL 161841 261116 460328
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SUMLRY
¢ HA BT BR - VI
Y oo i
1s The wood balences for the yorvs 1372, 1301 s 1901 han

been calculated for two different cultiw®d wedels snc is givem

below 3
M}n - ".;\ 3
e I B A R_S _
1079 10§31 1001
MEET MODEL : MODEL —

I I I II ' I IT
Chir 216 327 168 279 74 185,
Katl 19 27 16 24 11 19
Bocdar 39 £5 25 54 7 33
Fir/Spruce 44 (563 38 57 25 a4
Oeks 440 477 407 444 Z4P 379
Totel mE 950 857 858 . 459 650 )
2» % is assuoed that Doodar will be felled only to the

extent for meelting the requirements of locel population and aurplué
if any will be exported outside the area for uses other than paper
and pulp, The volume available for industrial purposes from Chir,

Kail, Fir/Spruce and Oaks would be as follows -
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" GHAP. ~VIII C su

HOOD AVATLARLE_.FOR LNDIISLRIAL FURFOSES

An 000 cubic . metres
Yy . E M B S N
Specles 1972 10517 1991
Uadel Madad Madle] ’ »
I iz I Iz I ITI

Coniferous wood

(Chlr, X=i1, 279 417 222 360 110 248
Fir and Spruce )

O=zks ' 440 477 407 444 242 379

Totel 719 894 629 B804 452 627 :

3o . It may tako few years to establish a pulp and paper mill, It is

. thereforé proposed that the wood balances available for this purpose.
- in the year 1991 should only bo considered for industrial purposes:

Lo Entlre quantity of wood balences may not be available for |
utilization on sccount of silvicultural requirements, inaccessible and
difficult terrain and giiez). other factors. Therefore it is assumed
that onlyS0% of these wood balances will be available for industrial -
purposos. Tho quantities available under the two cutting models would
be as under

B Madel Industizas Wood Valume { in Q00 rB)-
I . Coniferous 55,0
Ceks 17060
’ Total 28,0
IT ) Coniferous | 124,0
Oaks T 180.3
’ ‘ Total wBlBaid
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G H L PPT FE R IX

The min objectives of thesc studies were tc find out the

cconordc availsbility of wood raw materinl for cstablishment of wood b

industries st two proposed sites e.ge Rishikesh and Dak Pathar.
Conventional tools are mostly used for logging purposes.
Coniferous gpecios are generally romoved in form of sloepers and

broad leaved specics are removed in roita of logs,

Tho emrea was divided Into catchments on the drainage pattern,

The catchments are Bhilangana, Bhagirathi, Yemuna end Tons,
Catchments arc further divided into cost wnits, The costs havo

been calculated for brining the wond to Rishikdesh from tho

~

cetchments of BhilenZena and Bhagirathi and to Dak-Pathar from

Fe

Yammna and Tons,

Costs of difforent logging operations were colloected from

casc studles covering the entire range of varlaticns such as topography

and working conditions, Forest lessees and subcontractors were
interviowed with the help of carefully designed proformas,
Tho summary of costs of vard¥y operations of logging

is given as under,
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CHAR =TT AN
STMARY_QF COIU_PER_CURIC METRE FOR VARIOUS OPRAAT TONS
il | dxaraga cast/x8 dn Bao T
1. Marking 0,030
2, Felling including T Ea)..Goniferous 4,75
roping & loping ©) Brecsd leaved 6025
Ze Cross—cutting 4,46
44 Sleeper making {a) lan-uail Sawing B4,45
¢b; Yachino Sawing 23,05
5. Engraving property 23) Sleapers 0.30
nark. b) ILogs 0,12
6,  MINGR TAANSPOSL
1) Rolling 963 5/xm
11) Marual carrlage 32,238 /i
114) Carriage on muie back 5415/Tr,
iv) Dry slide 5023 /K
. v) Wei slide 2.87/km,
vi) Telescopic floating 0. 38,/ 4m
vii) Gravity ropewsys LI Pgleal
7o YALOR TRANSRCRTATION
1) Road transpert including
(loading & unloading)
= (a) Hi11l Kachha " 0,90/km. |
{») Hill Pucca - 0, 63/km
11) (a) Floating (Bhagirathl
& Bhilsngana ) 0.15/km
() * { Yamuna ) : 0,21/kn
8s  Amenities to labour 10% on all items from
N serial No, 2 to &
— - - L /"
"By Over head charges Rs, 10=00 per‘cubic metre.

-
R
-
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(xx )

»

The distribution of volume { Growing stock ) and its porcentage

by different cost classes for delivery at Rishikesh and Dakpathar 1s

given below g~

Cost class in Rs,

Volume' in tQ00! sen of Yobil

<} W

cubic metres 041390
{ per cublc metre )
Loss than 100 2880 545
i00-=160 42720 60,1
Rse 280 and above 21820 70e8
Uneconomical 2589 3,6

. 7079 100

baen .

Ta Two new roads have/ proposed to be conairucted,

These are g-

S No, Nare of the Roed Lpproximate distance
. in]m’..
I Ghansali to Gangi 60 Km,
Ghansali to Jhala~ 40Xm,
Chendani
;l
106,00 )
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U, A

TIBILTT

SUMMAEX,

The survey has revealed that, the erca is rich in forest rogas

The wood raw material which 1s available for industrisl purposes

is as under it~

Todustrizl Wood

" 1, Coniferous

2e¢ (ks

Volore in t nnn,M5

uawin

55,00

171,00

£26,00

BODEL LT

124,00

189,05

315,05

L]

" Considering that 1,5 cuble metros of wood 1s equal to ono,

tomne 1in weight, thoe available wood in tonnes per enmum far

industrisl purposes would be -

Industrial Wood

1, Coniferous

2. Orks

*

Heloht in Tonngs

MODEL=L

37000

114GC0

151000

VODEL- 1L
83000

126000

209000

kssu.ﬁing 300 worklng days in a year, The capncity of

industries that may be set up for different kinds of pulp 1s

given below &

SaMNo, Kind . oflWoad Kind of Pulp

1

Conifercus

Oak

Ground Wood
Serl chenmilcal
Cherical

Ground Wood

p& a ks

90%
70%
50
a0

[ERCIE Ty T
MURL T MR XL
111 -R49
86 194
62 158,
s4p 578
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also feed a medium size plywood mill,

REHQHQHQ * QIR GHOAGUARE* GRARGRED

SUMMAKY.

If smaller unit of pulp mill is planned the area can
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( xoxiii)
SUMMAEY,
E COMPENRAT LONS

Sufficlent raw material i1s available for establishing pulp
and paper mills of the capacities as indiczted in table No, X-1, Other
aapects for installation of pulp and paper has of course/got investigated
geparately,

Dead, dying, disezsed and over mature trees should be removed
on priority basis.

There should be balanced blending of mechanised means and
conventional method of logging in order to extract the material at the
cheapest cost. Portable saw mills may be used for_conversion in the
forest. Existing roads may be improved and new roads may be taken
up for construction as early as possible,

Artificial means of regmneration have to be adopted to supplement
natural regeneration of different species.

Deodsr may continue to be managed with the objective to produce
large size timber, Other species such as Chir, Keil, Fir and Spruce may
be required to be worked under shorter rotation if the pulp and paper
mill is set up.

R@R@#@ H@HEN
H@HEH
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{ CHARTER = 1 }

THRE SURVETY AR 0 A
Ceneral inforpation

1. NEME,

The survey area 1.e, the catciments of rivers Yamun~ IThzuivathi &
Bhilangana and part of Tons covering Uttarkashi, Tehri and part o L.iorsam
Districts, will be referred, herecafter, as tha fareal! in this = i ¢

2o LOCATION
m‘z

, The ares 1ies between latitudes 30° O N and 51°/ and Zeigitido
77045 E and 79°0! B approximately.

3. ABEA :

The total geographical area of the survey 1s 10335,N5 500 kms,
4, ULT

.In the North it is bounded by the high ridge separabin: TLL.
Pradesh from Himachel Pradesh and China, The Sou-thern boundary "o Soifed
by the ridge separating the Bhagirathi and Ganga Catchments sizxting
frem Devparyag to Musscorle and Kalsi, The ridge separating Phiiciycn=
and Alakhanda Catchments forms the Eastern boundary and the inberssthe e
boundary between Himachal and Uttar Pradesh forms the Western bcundazye.

The area includes the following Forest Divislons i-

{1) Complete area of Uttarkashi and Yarmina Forest Divisions,

(11) Bhilangana, Tehri and part of Maniknath Range of Tehr: Foros.
Division,

(111) Molta, Rikhinan, River and part of Kansar Range oI
Chakrata Forest Division.

(iv) Parts of Supin, Rupin and Singtur Ranges of Toas Iuresd
Divisions. :

(v) Small portion of Dehradun Forest Divisibn,
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CHLIIST

Se TQROCHAPHY,

The entire ares is hi1ly and undulating, The elevation varies from
436 nmetros near Haripur to 5381 mctres neer Thagalas The threemajor catchmonts
" 1,es Yarumna, Bhegirathi and Bhilangana, scparated by high ridges, Most of the
area has elevatiog betweon 2000 to 3000, Slppes vary from 'steep to precipitous
in all the catchmeritsy . Slopes in Yammna catchment are comparatively casier,

6, o Q‘—EM ‘ i

L-variety of goological formatioﬁs belonging ter differont ago -
groups are found in the ares, Most of the ‘farmtions bslong to the Carbeonifernus,
Pormian, Archean, Tertiery & Crustaccous 2g%. The mmjor formations are
Chall, Sinla slates, Garhwal serlcs, Deoban Limo stone,. Jaunsar, Krol,
Chendpur, Nagnath, Granite and other erystallire formations, The Important
" rock types in theso formations, dre send stone sy quartzito, orthoquartizite,
grit, conglcmerate, limestone, shales, slatos, phyllite, gneiss » schist,
granitic and other orystalline rocks, -

~
S
’

7o 8L . -

‘ Fhysical and chemicel properties of roeks end the procesges of
- weathering affect the properties of Soils Mechanicnl woeathering of sand-stons
and quartzite gives riso to sandy solls while soll formed from Shales, slates etc,.
aro clayey in nature, The importent soil types found in the ares are Red Losam,. .
-Brown forest, Podzols and Meadow soils, The led loima are gencerally found along
the slopes of hills and along the ridges, The brown forest soils occur in
gropter part of the area, Tha- organic mattor content is quite high, Ths soils .
are gramlar, clayey or clayey micaceous, or somo times lofny in nature, FPodspl~"
developgent is met with on + the mnilg slopes in the pockets pf hills in shady”
placesy These are clayey to loamy in toxture and gensrally dark brogm to co
blesk Iin colours, Meadoy Boils are characérised by high groung water Jevel
with thick matting of grasses during the entire seascn, These axg -dark
gramlar, sandy. loam‘ or sendy in textmre, e

. 8 SLOBTE

Tho climate of the ares 1s temperate with very severe winter.. Tho
pummer is mild, Anmual rainfall varies from 800. mm, %o 2500 mme The
configuration of the ground exercises a great influcnco on the distribution”
:of monsoon, Ths heaviost rainfall occurs along the outor hills, Tho first
“Yidge—forms tho- barrier and considerably checks the force of nménmscon, The
nmoisture bearing winds Ccaming -fram.plains loase h of their wator as they
ascond tho fin.st abrupts slopes of the mouttains!, Passing northwards
successively, Thae bigher ranges tske their toll t1131 the lnst ascent of
showy pesks drain the current of their molsture,. Summer rains are very
scanty in the north of snowy peaks, :

1

»
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Snouwe=fnllg  In higher areas 50% of the annual precipitation
is in the form of snow, Tho areas with.altitude of 3000 metera or moro
rersin snowhound for mast of the year.

Bailunyss Thero asre no railuays in the arcas The nesisct ~nil-
heads are Rishikesh apd Dohradun, which sre 45 Ko, end &5 T, .
respectively from the hearest boundery of tho survey are:,
~ is
Boadsas™ The rond density in the areg/ 128km/59km,.Totel length of
all types of roads being 1206 Kms, A foew new roads are boing
.. constructeds The nemes with type of roads have becn given in
the appondix I, Most of the brosd leaved specics aro being
extracted through roads,
S

10, STREAMG & [IVERS ,

. - v
: Streams and rive;s\azje tho choapest means of timber transport
systen in the area, Most of the coniferous species are transporiod Yy
rivers, Tho important rivers with floatable distance ( fres .floatin;{; 3

aro glvan bolow &=
(1) Bhi;.angan;& ~ 170 o,
(11) Bhagirathi — 250 Fm,
(111) Yomna - 120 kn,

-
3

124~ — UALIRAL RESOURCES

The area i1s rich in natural .resources which bave not been
utilisod mainly due to poor means of roed commnication, Besides, vast
wealth flora and founa, thoro arc rich deposits of Gypsum and other mirerais,
The wet, work of rivers forms tho source of major irrigation and Power
Projectse~._' '

e . -
. The important forest types as per Champisn and Sethla classification
N ‘,

(i)" Northern tropical dry mixed d ciduuu_\?" forests { 5 B/C 2 )
(i*‘{)f Himalayan sub tropleal pine fo:ugest ~-{(9/01) "
.‘_(ii;l) Lower Western Himalayan temperagt.e forest S’la c/1 )+
(,:Lv}_y Upper Western Himalayan tempera%_.a forest ( 12 C/2 )
(v? " Montanp Himalayen moist ‘temperate. forest ( 12 DS/1 )
“
sesedf=
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12, CISTING INDUSTIIRS JND ML
In tho erea, there is no major wood baged industry. Most of the

timber produced is supplied to the timber-markets at Dehrgdun, Yamina Nagar
end Riawala (A1l situated outside the suryoy erca )

13, LB PEOPLR

i

The total population of the arca, ‘according to 1971 census,; is
6,444,707 oyt of which 93,5% is rural imostly engagod in dgricultursl
and pastoral pursuits, The main crops are maize, ric, wheat, barley,. Kodo ebe,
Prult cultivation has also gaincd populerity -in .recont yeera,

. Shoop rearing is also cormon mostly in higher reanges, The
villagers make woollen clother and blankets knowne The literacy in the
area is 1Bo5% compared to 21,6% for whole of tho-Us.P. With tho.creatiom—
of Garwhal University at Srinager literscy % ego is going to jump
cons iderably‘." \ _ ) .

The people are generally poo% The per caplta income for the
yeer. 1971, according to 1971 census is Re, 275/- at 1960-61 price-level.
People aro simple in nature, ILendless rural population ganerally work
as agricultural lebourcrs, Some are also oengaged_in. other operstions
.. such_gs- forest.warking, road construction ete,

-

.l..ts/-
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INVEST IGLHT ION AND MBIHODOLQGY

Cn the recommendation of woxking Group of Planning Commission
on Forest Develonment and Utilisation ( U«Pw Hill Districts ), Preinvestment
Survey of Forest Resources, in the catchmonts of Yamumne, Bhagiresthl &
Bhilengna rivers lying in the Districts of Uttarkashi, Tehri & Dohredun™ -
was teken up. The following investigations were earrled out.

(1) Inventory of forest resources of‘tge area.
{11} Accessibility & Cost Studiss,
(111) Market & Dordnd Studies, ':';u;
1e INVENTORY OF THE FCREST RESCURCES:
The main*objectives for thoe inventory studies were :
a) to estimate the tobtal ares under different lend uses i
b) to estimete area under different forest typgs.

0) to estimate the total growing stock within 5% of standard
orror and its distribution under difforent forest typcs.

d) to preparo local v?lumo tablos of important species,
6) to estimate the growth rate of important species.,

f) ta caleculate ennual cut for elternative monagement
practices,

g) to prepare resourcc map with tho help of photointerpretatinn, .~
2 MARKEL & DEMSND STUDIESs
The main objectives of these studles werc 1

-

2) to find out the present level of wood production in the arca.

-~

b) to estimete the present level (1972~73) of wood consumpticr
in the area.

8) to survey the prosent status of Timber Marketsvuf the aren.,

d) . to foreeast the levcl of wood consumption for the years
1981 & 1991,..

-

.l'.l6/“ ’
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CHAITFIL. IT
CQST & ACCRSSIRILITY STULTES 3
The objective of these studics wes -
to estimate the cost at which the raw-materials may be mado

evailable on the proposod industrial sites, { Two tentative sltes
were fixed namely Rishikesh & Dekpathar ),.

MEHDULOGY s
‘Forest Inventory s- Please refer to Volume II of this Report,
Photointerpretation & ferisl photogrephs on the scalo of
1:60,000 taken during 1961, were availsble for whole of tke cren,
Ihese were however, received very late and were not of a guod
quali‘by.

Efforts werc made to use tho oxisting aerial photographs s~

1)  to estimate the area undor different 1and use,

14) to ostimito the ares under different forost types,

111)  to prepare e Forest Rosoureos Map for mrnagement,

Due to smell scale of photography, it was not possible
to achieve the above objectives,

Market & Demand Study : Tho present production figures wore collec:
from the Reports of Farest Divisions, Sample surveys were conductec
to éstimate the wood requirement for construction and repair

of houses agricultural implements end for fuel, Awvailable data
from different sources were also collocted and have been quoted

at relfvent places, Flease refor to Chapter VIT of thia

Report.,

Agcessibility & Cost Studies : Plomse refor bo Chapter IX of

. Lof  Volums I & Part IIQVolume IT of tho Report,
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1, “LAND USE PATIFRIL

Cn the besis of distribution of sample points the arsa under-the

. present land use pattern has been worked out as under $-

Rablc Nos JTII o 1
it ISE  CLA
T .No. Iand use class ' Noo. of sample Area Fercentas: -
point,. (Sg- K, } -
1. Forash Tend ‘
(&) Tree forest 972 B873.,02 . 575
3
(b) sérub forest 64 ! 255,01 1 S b
* T-otel 1036 4128,08 .  4C.0
2, Agricultural Crop Land 297 1183,42 11,4
30 Non-forogtry plantation 6 23,91 02
4, Pasture land 85 338,60 545
5 Barren land 1151 4556,26 Aatt
64 Other Land 19 75¢7L - 0.7
Total 2594 10336,02 1006~

R

Those -area fimures could not be checked with the photo-interpretatiocn
as the awailnble aserial photographs were old of poor quality and on a sme.l
gcale, As pointed out in Chapter IT-theso were-also- received very lstos .-

2o ERESL TXIES

!
1

For the purpase of tabulation the following Lbrest types are -

indontified g-
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1)
11)
i11)

iv)

v)

vi)

ation of ares.

of area under each farest tyre
‘'works out as under t-

Chir
Blus pine & Deodar |
¥ir including spruce
Jzks
Low 1lond hard wocds

Upland hard woods snd mixed conifors

For definition of forest ty‘pes plesse refor to Val,
of this report ),

e m
et T T e

e et s 7 T
e ¢ e

gty

-- " Bach sample plot hzs been given equal weightage for caleule~ .
This weightage comes to 424,21,
» the -number of plots in the forest type

For calculation

LT ¥i
Forest type No. of sample Area in S.E. %
pointe. heacares
Chir ) 288 122172 545
Blue pine & Deodar 50 21210 14,28
Fir and spruce 51 21635 13,86
L_)ak;s 3909 159259 | 4,60
Low Lemd hard woods &3 9757 20,76
Upland hard woods . 102 43269 9470
Total 915

3875@%
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pIvis

CHAITER-TTL

I -

The distrubution of aree by forest types in the six forost

divisions of the catchment 1s workmd; out and given in the tablo

Nos LT -3

“abla Hon TT1o3
FOIESL LERL BT FOREST TEPFS LND DIVISICH:

FOREST TY(E3

1'LI1FI1-."_'19— A

~

Forest Fir including  Bluo pino Chir Upland Onks Low  Total
Division Spruce & Deodar’ bard woods ' land
& nixod conis- hard
fors, wocds
~ 5 3 4 5 q 73
Shakrate 25.45 " 55015 33,93 25,45 T 114,54 B3,18 2937
(&) (13) (8} (8) (27) .(2) (v2)
ronﬂ bt - 8049 . 4024 b - 3.. _,,-:\.:?‘5
- - (2) (1) %)
Ig.mma 25045 550 15 2924 7 1235.02 559.95 16.99? 3»??“5"‘9 24k
(6) (1) (69) (29) (1) (4) L)
Uttar Fashi 149,48 “84,84 526,02 165,44 T 8,75 N1405 5
(25) « (Ro) ~-~(124) (39) 227) Thao)
Tehri 16,97 16,97 360,59 154,54 479,85 25,45 3018.86
(4) (&) -~ ~s&5) “{&7) (113) (&) RE6)
Dohradun - - - - - 16,97 16,907
. (4) 4)
Total 21C,36 212,10 1221,72 482,69 1698,59° 97,57  ALV3.02 .
(51) (50) (ee8) (1c2) (589) (28) . (918)

- . s
NUIE .. Figures within the brackets irdicate the

number of” 8@ple polnts.

s
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CHAMIER = IV
VLLUME TABLES ANK GHOWING STUOK

1. - EERZARET TON OF VULUME TABLYS 4
The following trees were folled for preparation of volume tables t—

Lablo Noa JTVo TV - I

NQ. OF IRERS FEILED . .
Species ‘ 8 . Ma - Class _“&§'€0t=*
: 3 10=20 ~ 20-30 30'49 40-50 50-60 B0-70 T70-B0 &34 = i.t ';:
‘Ghir” 4 g 11 7 1 - - - . - 31
Kail 3 16 11 9 2 - - T
Doodar 2 K: 6 5 6 ’5 1 2 .- - 33
Fir;_;& Bpruce 4 10 13 7 1 2 “—"T el - 3 40
Be.z_:ank 57N 8 4 .- - - 1 - 1 - 19
M__o‘;'u Oek 2 3 3 3 s ' 4 3 - - - 22
Others 7 6 0 4 2 - 2 - - .- 30
— - o - . - S — ' .
2o £ Multiple regression oequations for mpasured volume of the

treos to their dlameters ( over bark at breast height ) and total
height were fitted, The general volume equations and the local .
volure equutions fitted are given in the Technicml Report on data
processing in volure II of this report, - '

— B, Local volume tables for different species ere reproduced below g-
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L CHA Sl TV

s

(Volune in Su,ms)

D.’(Lg.rr?ter Chir Kail Deodar sz;uce Fir Ban Osk  Mohru Oak_Rest of Spi
(Co ,
20 159 0229 . 327 <043 «310 4155 194 133
25 o285 +380 o511 ,164 o419 268 4,345 «207
30 ;473" 0590 " aTB7 »405 583 0415 0547 0337
35 o725 6859 © 1,004 709 4000 4602 o800 s o521
40 1,035 1,188 - 1,312 1,094 1.072 + 828 15103 ~ ¢ 760
45 1,409 1,576 1,661 1,561 1,399 1,092, 14457 7 1,054
50 1845 2,024 2,051 20109 © 1,700, " 1,395 1,862 1,064
55 2,345 2,582 2,402 _2.739 20216 1,757 24318 1800
60 2,908 3,009 24954 34451 2,708 2,117 2,825 24266
”‘165 5052 3,725 3,467 4,244 3,251 2,555 3,302 . 2,700 =
;}o 46210 4,412 4.021 5,119 3.050 2,992 3,59 30349
75 4,956 5,157 4,616 6,075 4,505 3,408 4,680 3,973
80 5.76¢ 5,963 5,253 7,114 5,211 4,022 5,359 4,652
85" ‘6,635 6,027 5,950 - 8,233 5,074 4,505 6,120 5306
90 77. 587 ?7.7652 6,540 4435 65791 5,206 8,932 64174
100 0,618 9.779 84208 12,062 B.58B 6,544 8,707 70916
' 105 10,737 104802 9,050 134529 De568 74270 9.671 84870
110 017 124066 0,952 15.057 10,603 0,085 10,606 9,870 .
115 " 10,856 16,666 11,692 0,039 11,752 106941 .-
120 11,020 10,357 124056 9,601 12,068 12,060
125 12,6826 20,130 14,034 13,562 14,035 13,233
130 13,673 21,004 15,206 11,481 15,253 14,461
155 14,961 25,920 16,594 12,439 16,522 15,744
140 16,009 25,859 17,955 15,435 17,042 17,002
1%§fj 17,259 26,037 19,371 {19.215 18,475
o : - Contents

150 ¢ 18,470 30.218 20.842 - 20,634
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ta on'only 16 felled trees and 51 sample tress wero aveilable.
Thewafore, the equation mey not be considered dependable, This,
howevely. does not materially affect the toﬁ&I“growinghgzggy T
figures be¥rmsg fir and spruce grow together and number 6T Tpruca...

trees in this m s _rather moagro,
. “"\_\
GROUING STOCKz

Using these volume tables on plot emumeration data plot
volurws were calculated, Thoso plot volumes were grouped toge“her
in epch forest type and figures for volutie/heetare in esch fomast tyme
were computed, The results aro given below in Table No, @73

) Total Surveyed area 1033608 rectaysa
Total Forest aroa : 412803 heot —ne

Total number of sample 2594 ¢
points in the ares .
Total No, of points

in tree forest . 972
i ) L]
Total No. of points T, 013
visited, - :
Lable Ho. TV=3 -
Forest Aroa in Volume per- 8,E, & Total vol, in
type hectares hectare " 000 cu, 1, .
: R0 cm, ‘
Chir ; 122172 130,33 | 407 . 15022,7

- Bluepine & 21210 275,09 D4 T4 " 5834,7
-Deodar "

. Fir & spruce - 21635 230,76 Be34 ’ 6074,2
Oak 169259 203,11 - 4,67 5437842 |
Low Iend hard 9757 - 40,63 10,85 147644
woods : .
Upland hard 43269 163,97 * 7.25 B392,8 |

Y wood -

3 ; .

—Total 387302 183,52 2,76 7107940 -

L
i
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. The districbution of volume por hectare by different forest
typos and by speclem 1s glven in Table No, IV-4

Table Nao, JU=4
SFECIES

Forest Chir Eail Deodar Fir/ Cek Others Toteal
Type . spruco
Chir 121,82 = 043 - 5,64 2444 130,33
Kail 2,06 47,98 104,37 3,72 23,89 13,07 275,09
Doodar
Fir/ . - 4042 5474 202,60 44449 23,51 230,76
Spruce '
Cak 1,69 1,03 0498 9459 140462 41,19 203,11
Upland 10,30 3,60 1,93 22,87 40,71 106,56 193,97
hard wood
Lowland -~ - - - - 48,83 48,83
hard wood
& The dlstribution of total growing stock by different forest.types

end_species As_worked -out and given.in Table No, IV-5 ,
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Tahle No IV .5
DISTRIRULION OF VOIUME BY SACTES TN 000 of
. O RO TS )

Foregt ~ Chir Eail Decdar Fir/ Cek CGthers  Total
“typo apruco
“ Chir 14883,90 - 52,6 - 809x0 4 3.5028,7

Kanil 45,7 1017.7 8910.8 78,0 BB, 7 I 5334,
Deodar

Fir/ - 956,86 124,2 4365,5 P62,7 L o

Spruce

Ok 208,0 174.5 167.6 1825 ,2 25165,8 BGYre e
hard wood

IOVM - - - - -. 476.4 476.4
hard woods

Totel 15650,4 1443,4 4338.,4 T074,9 20421,1 15142,8 . T1079.0
T GULL

-

Cull moans natural defects in wood which make 1% unsultable far any
purpose excoplt as fuels The loss of wolume in wood due to defocta 1ike rot,
hollowness, knota, etc. 1s called cull volume and it is exeluded to arrive
et the net volume, The data for cull was collected from the folled trecs and
analysed, The number of observations were small and thorofore it was considered
unsafle to use these figuros. However, from the experience of surveys in
simliar areas such as Himchel Fradesh and Jemma and Knshnir the following
cull volure for each specics is assumed 4=

1. Chir con N1

e Deodar soe N1

3 Kail ene 5%

4 Fir & cue 20%
spruce

5e Oeks oss 25%

Contents



(18)

8o HsT GROWING SI..CK

Lfter giving allowanc¢™for the cull ths not growlng stock of
diffcrent species from all the forest types is calculated and given in
table No, IV - 6, -

dable No. TV-5
NET _GRONING STCK
Speoles Valuma dn_ 007 cubic melres .
Gross Net ( After deduction of
cull )
- ;

Chir 15658,4 L 15658,4

Kail L 1443,4 137102
Deodar .. 433844 .- 4338,4
Fir & Spruce TOT4, 9 50829

Oaks ' 29421.1 | 28085,8
Others - 13142,8 52314%3.8
Total ® 71079,0 | B2R38,5

——an_ e S M eI TV AL YR _ N A 1) N
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From felled tree data dieameter classes were plotled against mean
age of the trees in the diameter class. A snooth cuwr® was dzoun age,/disneter
for chir, Kail, deoder, fir and spruce, Correctlons were applied for age upha
the bresst height. As the felled tree data in respect of Fir and Spruce
were inadequate, recourse has been teken to the exlsting yileld tabiss of
U.P. The dimmeter-age curves for different specles have been givan in
figaures to 5 at the end of this report, Simllarly graphical relaviona
were developed for age and height relatlonship for different conifcrous
specles, Tho results are tabulated in tabls No, V-1,

Takle No. V=1
Baldnated nge & heighi ageinsht the.nid cpelnt of the disciesss

Disn. @ Lpge (Year) g Height { Meter)
{Cm) ]

{ Chir . Kail  Ddodar Fir/ Chir Kail  Deodar Fir Sprucc

g Spruce
15 26 25 30 59 9.8 12,5 13,8 11,0 7.0
20 34 32 39 70 - ‘ R
25 42 40 48 B8O 1644 17.8  20.4 1842 13,5
35 60 63 89 100 2145 21.8 24,5 25,3 19,9
40 70 77 81 111
45 84 95 04 122 2449 24,0 2741 27,0 25,3
55 128 - 132 143 27.6 26845 28,7 29,7 2948
60 - - 158 154
85 - .- 199 166 29.7 27,3 30,0 31,8 33,5
75 190 31.3 28,5 30,8 3344 3545
85 218 3245 20.5  31le4 34,7 . 38.8
95 250 3346 (5065) 31,9 35,7 4140
110 (3143) 3245 37.0 43,3
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Tho distribublion of number of stems per hectare in each forost
type by important species in 10 cmy diameter clesses 1s given in the appendix
IT of this report. This abstract is given in table No, V-2

v/

lable _No. V-2

‘ -~
¥ Spocles ‘
Forest Chir Kail Deodar Fir/ Oak Others Tctel
type f : spruce . J
r
Chir } 295,87 - 0e61 - 18,24 24,04 558,75
Bluepino/ 3,91 106,59 215,86 7,76 66,61 54,60 455,42
Dgoder - .
Fir/ - Ba68 2,04 205,78 78466 70,97 366413
Spruce
Oak;
Upland 17410 3084 2,44 24,85 65,24 605,05 718452
hardwocds : -
Lowland 4440 3,02 1,30 14,86 445,80 307,42 776680

hardwocds

[

Fron the study of the tablos of distribution of stems per koctare 1t
1s Anferrcd that -

1) The distribution of stoms per hectere Is =atisfectory in respect
of Chir, Deodar and Caks in Chir, Blusnine ~nd Deoder and (rk
forest types respectivoly.

11)

T
~Gis

on wordse

-

Bluc pine -~ Deodar foroast type, the
tritaiion of K=il shows a matk £z

ALetesihution
cd £all fron &in class 6070

111) In fir and spruce fotest type, the trees of fir & spruce below

12 cm, dismeter ere completely gbsent.

cdiameter 10 cm onwords 1s satisfactory,

Tho distribution from
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(iv) The other broad leawved specles have more number of stoms per hectare
in upland hardwood forest type compared to the number of stens /hectare
in lowland hardwood forest types

- o eyt
e

Be LISIRIRUTION I VOIUNME HECTARE
L} MY - o
L +d e

¥

The distribution. of volume per hemctare of the species in 10 cm,
diameter clesses 1s gilven in AfpendiX No,” ITT of this reports From the study of
these tables 1t is evidént that g- "

1) The volume/hectare of fir and spruce in fir & spruce forest
T type, “increases up fo-the diameter class 40=50 om snd therc-
after gradully decreases, The volume per hectare is maximum

" 1n 40-50 om dismeter class,

11) In cise of Kail in Blue pine - Deodar forest type the volume per
hectare 1s maximum in dizmeter ¢lass 30=40 cm, and then there
is steep fall in vol/hectare, Volume/hoctare in diameter class
90-100 cm and shove 1s nil, .

L]

111) Deoder, in Blue pine — Deodar forest type, has the maximum
- *  volums per hectare in dimmeter class 30~40 cm and there after
there zi.sjC e steady decrease in upper diamster classes,
iv) Volume per hectare of Chir in Chir forest type is maximum
¢ -in the' diameter class 30-40 cm and there is a steep fall of
volupe per hectare from dlemetor class 70~80 cm and onwards,

L8

v) ., The distribution of volume per hectare, in different dia—lecong is
- v stisfactory. Maximum volume/hectare oceccurs in 50-60 cm, diameter
Clﬂ.SSq P - . w 1)

4y NUMBER OF STEMS FEE HECT,
R _CMRESPUNLING Ml AGH

The distributisn of number of steéms per hectare by different diametor
classes and the age corresponding to the mid point of cach diametor class for
Chir, Kail, Deodar, Fir/spruce and osks has been worked out from age/diamster curve

" vand is, given in table No, V-3

Contentsi




) § b ,
Dia { Chir in {Kail in I Deodar in = —§ Fir/Sprice - § Oaks in’
Cless § chir type {Leod ar Bluepine— { in fir § cak forest type
8 §Bivepine, { deodar type g spruce type g .
§ No of f { No, of ! . -~ ! { No. of '1_ + Q‘Noa Of S
| Stems/ '4ge § stems/ 'Sge { No. of 'ihge ( stems/ fLge { stems/ t Agoe-
0 hae ! { ha, ' 8 stems/ ! } Ha. ! A Hao 1
§ ! ] 4 Hew f §_ ! i !
10 42,98 - 8428 = 6,29 - - - 97,22 ~
1020 99,55 26 5,63 25 66,11 30 64,37 50 (19643 27
20-30 T3.7L1 . 4R  18,5¢ 40  66i%0 28 51,46 80  T76.31 54
3040 45,13 €0 18,11 63 . 43,93 63 37,63 100 33,04 99
. . At
40-50 21,08 84 . 7,54 . 95 - 21,59 64 28,70, 122 18,52 -
50~60 .89 128 2,45 - 11,50 B2 12,95 142 11,20 -
17 - . T T ¢
60-70 262 = ° 50 = 5,96 199 7,54, ;165 5,96 -
7080 | .66 - 28 = 2.5 - 3,00 180 3,75 -
50~90 W17 e 21 - 87 = T pB5 218 1,64 -
0~100 ',05 - - - .58 - 1.0 250 0494 -
100=130 02 - - - 0u84 w07 - 0,48
i - ! - 4';-:-. M. vy el
1110 + - - - - 0.24 - 0s39,, , =1+ _30.26
- N Ao g 1 |
1) ol .

- -

tables for the forests of Uttar Pradesh by Suwi S. K.

The age diameter relationship for oaks~1a bbtained from the Mvolume

Seth 1957 P and also

from the " Provisional yield tables by Shri H.G. Champicn and Shri I.J.Gbliindea

1934 *
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5‘,--..

—QISIBIDUTICN, Of VOLUMS EER, HFCTANE S DIFFERENT DI=CLLSSRS LND
-

The distribution of volume per hectare by different diaclasses and
their corresponding age { read from the graph ageinst mid point of, each
dismoter class ) of Chir, Xail, Deodar, Fir/ Spruce and Oaks in Chir,
Blugpinc-Dooder, Fir-Spruce and Oek forest type respoctively has been workedc:

and 1s tabulated In teble No, Ved,

Total 121,02 -

' Dia Chir in : Kail in B.P. {Dooder in Bluo S'rOak in ocsk
Class Chir forost Eir/Sprues in {Deodar Forest pine ~Deodar forest type
typo Fir/Sprus Ytype forest typo
} Forest type d
] R t 1 o 1
Mgl in ! Mcgn( Vol in ! Moan Vole in ! 01. in! Moan | ;:f?l' in ' Lge
age 'ego | rge t lage | 1
! i U 1 4 1
10-20 7,58 26 11,31 59 6498 25 9599 30 20,40 27
20-30 19,91 42 18,39 80  7.22 40 20,34 48 17,66 . 54
B0-40 30,50 60  29.87 100 12,25 65 41.74 69 18,15 99
40-50 27,95 84 32,83 122  10.97 95 B4.25 94 19446 -
50-60 21,80 128 28,63 143 5,92 - 27,16 132 20,07 -
80~70 887 - 25,12 183 1,79 - 20,06 199 16,09 -
_ p
70-80 3,18 - 14,56 190 1,40 ~ 10,87 - 14.32. ~
"80=30 105 - 17,22 210 1.45 - 3.76 - 8455 -
"90-100 .42 - 10,60 280 - - 418 - . 851 -
J100-110  o43 - 8421 - = - 2,09 - 4,00 -
S : '
+110 '0. - 5. 86 ,.-'I"' bl - a. 93 - 3 .45 =]
"
202,60 - 47,98 -~ 184,37 = 140,62 -
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MEAN AGE QF THE Gliup

Be -

The mean age for the important species such as Chir, Keil, m.ader, Pir/spruc.

and Oaks in Chir, Kail, Deodar fir-spruce and O=k forest type respechivelj
worked out snd 1s given in table No, V-D.

- has Jeen

sresively cn e

basis of mean age of these species is approximated as unm.,r due

)

Tahle Noo Yofi

Jabig Noo N=2
MEAN oF TR CLp
Speciles Liemeter Class Diameter Cless Ma-n sze of the
which has the _which has the CICTe
- mexirum number maximum volume
of stems/hectare per hectare
Chir 10-20 cm, 30~40- cm 48 weexs
Kail 10-20 cm. 30-40 cm a0
Deodar 10-20 cm, 30-40 cm gy "
Fir/Spruce 10-20 cm, 40-50 cm g3 o
Vak 10-20 cm, 50-60 cm 4
( s 2N R LD

.Mean Anmuel Increment for Chir, Keil, mo_m.., Fir and Uaks in
Chir, Bluepine-ueod er, Fir spruce and Cak forest types re-=

) C:"
Jpecies - Mean ago Moiale in Onlag robre
hectare,
Chire.. - 46 Yesrs 2,65
Kall a 40 " 1420
Decodar. - GO n 3,07
_Fir/spruce g3 2,18
Oak 42 " .04
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Oe EBRICDICLL INCREMENT

Periodical increment for important specles for the last 10 years
and previous 10 ycars in basal area for differeus Alpmeter classes hes hoen
worked out on tho basis of the data of incremeat borings of sampio trees,
Tho annual increment percentage in basal area for Chir, Keil, Deodar and
Fir/spruce 1s given below in tablo No, V=7

7ehlea Na V-7
) 0 . 7
Dia.Class - g Chir g Eail % Deodar % Pir/Srrucs
{ for the ' far th: Q for the! 4w the U for the '‘lor the TUTREE T
{ 1last 10 ! previous 0 last 10! previous 0 1ast 10! previous! :;Ast EE
0 yoers 't 10 years yesrs ' 10 yeers { yoars ! 10 yoarszj 10 T e
1 1 j 8 1 6 ' yoars' vir
) t b ! 0 ! E B0
10-20 3 82 4,08 2084 4.20 3,57 3,547 1,73 2407
20-30 2051 | 3 453 2,74 3044 (2046, 2.94 185 1.6
30=20 2435 2,79 2.22 2,69 1,96 2054 158 1.5
0.5 1,06 213 2,70 1,90 1,66 1,95 1050  L.%
50-60 1,84 160 1,26 141 1046 1,50 1,08 - L.
6070 1,08 1,16 - 0.92 1,09 1,29 ' 1,33 0608  0Ou9.
70~00 0461 0490 073 1,09 so1d 1,11 '6074-}_ 0uL.
80=-00 0,68 0 74 0oB1 0677 1,00 0,90 0,62  0.6.
20-100 0,59 0,63 Ce54 0e68 - 0,07 0s 71 053 0.6
100~110" 0452 0.56 = = O 4 e 52 0545, Ost
110 + - ‘ - - - 0461 056 0s39 : 0.3
—
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Growth percent in volume nay be assumed as the growth percent in
basal ares. { Forest Inventory by H&, SFURR, pago 238 e On this basis,
volurme increment of important species per hectare hss been worked oub
taking into consideration the number of stems per hectare in cach diamcter
Cless and is given in table Nos V=i

Labla Na, V-8
VUILIME INGHEMENT CER HEGTAKE OF TMPORTANT LIS o 18
) f ¢ b ¥
Dia,class | Chir ) Kail ] Degdar A Pin :
- { For tho' for tho { for the ' for tho § for tho ' for Lhe+8 For tho !  fom the
{ last 10! previous § labt 10' previous § last 10 ! provious? last 10! previous
3 yoars ' 10 yoars 8 years ' 10 years { years . ; 10 yearsg years : 10 year:,
[ t
0 t ﬂ 1 0 H ]
. 1020 04250 0357 0,196 0,293 - 0,321 0,31687 0,196 0,227
2030 0550 0.703 0,180 00248 04697 0,033 0s340 - 0,206
3040 0719 00853 0,272 0329 04619 0.976 00472 0,468 °
v . ) ‘ . :
dowso 06520 © 0,585 0,185 .= 0,217 0p 568 06661  0a427 0,437 .
£0-60 0e315 0.350 " 0,075 0,085 . 0,395 00432 0,504 0,525
60=70 0e0%4 00103 0.015  .0,019 - 05259 00274 00221 0,239
70=80 00026 0028 0.010 ~ 0,014 ¢ 0,324 00120 0,108  0ol118
80'-90 OoOO? 00008 00009 00011 . 0(7038 ) 00034 0.107 09117 )
90-~100 0,002 0,002 - - 0,035 . 04030 0,066 0,072
100-110 0,002 0,002 - - .. 00015 © 0,000 0,037 04039
';}o + 06000 00000 - - 0,018 0a010 0,023 0,023 -
Total 2,494 34001 00862 1,214 34209 3,608  p.201 2,350

“wl o
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10, RLN_LNIUL SMENT

Mosn amnuz] ineroment for Chir, Knil, LDeodsr and Fir in Chir,
Blucpine, Deodar and Fir_spruce forest types calculsted on the basis of
mumber stems per hectare and mean age has been compared with M..I. for the
last 20 years obtalned from sample tree data and 1s given, in table No, V-9

Species Forest Type Muicals per hectere M.ioIe a8 celculated
) for the last 20 yrs on tho basls of pumber
. worked out on the of stems per hectare
bagis of tree and mean age
increnent,
\
Chir Ghir 2. 75 2465
Kail Bluepine 1.00 1,20
Deoder
Deoder Blue pine 3,49 3,07
Decdar E
Fir Fir/spruce 2435 : 2,18
Qak ' Oak - Bo54

Table: No, V-9 shows that Mi.I., calculated for the la=t &u years
o? the basis of tres increrment data is slighbsy-un migher side, The Mehele
OL Catr, Keil, Deodss .and Pir-vompéirss weil, To be on the safe side if is
propesed to adopt the Hebl, figures of different species as calculated on the
_bemis.of mmber of stems per hectare and mean age.,
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CHAPLAE = YT
MANAGEMEND FRACTICES ANL FUTULE FEOPUSAIS.
FRESENE _MANAGEMENL PRACTICES :

1. The objectives of present management are senerallyto prevent soil
erosion, help soil and meisture conservation by way of providing protective
cover, to improve the quality and density of existing forest, to meet the
demand of Local population and harvesting the safe maximum anmual yield.

. The forest under the control of the forest department are covered by
regular working plans ana are being managed scientifically. In commercial
forests the fellings are carried out according to the prescriptions given
under a silivicultural system, The interior and inapceesible areas are
either allotted to unallotted working circle or protection working circle,
The Chir forests are generally worked under uniform system by the methcd
of floating periodic blocks. The rest of species are usually worked under
some modified form of selection system., Natural regeneration is assumed
to be the msin source of regeneration, The yield is regulated by number
of units or by numbsr of trees arrived at by traditional yield formula.

The minor forest pr.ducts besides Resin, are also extrected in a planned manner.

The forests are being managed mainly with a view to produce large size
timbers for railway sleepers eand other constructilorsal material. Broad Leaved
species are generally managed for fuel. Exploitable diameter for Deodar, Kaij,
Fir and Spruce has been kept at 60 cm, The present management 1s not
Industrial orignted,

Za ELLURE. ERQPOSALS
The main objectives are :i=-

i) To meet the present and future demand of the existing
industries and bonafide demand of local population.

1i) To provide raw material for proposed wood based industries.

Wooden railway sleepers may not be in demand for long time as
better replacements are easily available. Therefore, the forests may not
be managed for production of large size trees.

Fu Our country needs news-print and other papers tadly. Coniferous
species such as Chir, Kail, Fir and Spruce are very suitable for production

of high grade pulp which can be used for production of both newsprint and
paper after mixing with mechanical pulp produced from Qaks and other hardwoods.
Therefore, it is necessary that some of the forests may be managed with a

view to setting up of pulp and paper industry to meet the requirement of

the country and thus saving the valuable foreign exchange.
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For the manufacture of pulp and paper small size timber ( upto 5 cm
de,0sb, ) can be used, It 1s, therefore, pronosed thst the Chir, Kail, Fir
Spruce and other forests meant for producing pulp may be worked under
shbfter rotations. This would, of coursec involve perfection of regrnirstion
techniques of all the species,

5‘ i I h > ‘A

Nothing rigid can be suggested in sco far as the Siviculturc zysiem
are concerneds The silviculture system to be adopted for the maragercnu
of a particular species will depend ujon & variety of factors such as onjechivee
of the management, technique of regeneration, locality factors, ¢te, 3ilviculius-
system my therefore very from concentrated fellings to selectior fellri.ss.

4 ST 1 “r

Coniferous specles such as Chir, Kail, Fir and spruce provide valuable .
long fibred raw material for production of pulp and paper. Chir ar? Zafi s
trees exude resin which is elso important for certain industriss,

. Broad leaved spccies are used for variety of purposes. Walaut and
maple sre good for manufacture of rifle-butts, Maple is also used for
manufacture of shuttle blocks used in textile industry. DBetula and Kharcn
are used for bod3dbin blocks. Most of the brosd leaved spetles may be used
for production of mechanical pulp, Oaks which form the bulk of growing
stock may be managed for this purpose.

5 - CUITING MOREL

VR

_—y

Two cutting models are considered, The objectives of these models are i-

MOLEL Is  Production of large size traes so as to meet the requiremsnt
of rallway sleepcrs and other constructional timber, as ik
the present practice,

MeebL [k Production of raw material for pulp and paper and wooden
packing cases up to 40 cm ( at BsHs ) trees are considered
suitable for meeting these requirements,

8, SEECTIEIC, TION Fuk THE MILELS

The dotalled specifications with regard to oxploitable diameter for
different species in respect to these two-modals aro- summarised below -
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b le Noa J o1 |
BT L SR G TR E e IR FRENT MG ELS,

Species. g___lﬁ..ﬁ’ — PRI
) Exploitable Bxpiodsalic 4
drmeder . ana S -
Chir 80 42
Kefl 60 40
Bocdar . 60 40
Fir /Spruco 60 9
Cals |40 o
7. 21T

————
-

8

The gross and net

anmual cut 1s a function of growing stock, rotation, rate
of growth, management ‘practices and several other important factors, These
factors are being exanined in subsequont paragreaphs,

growing stock of im.ortant species is givon in tablo

Nos IV-8 and is reproduced as under i—
Tahle Nas UT=2
GROWING. S5 OK -~ CROSS . 4 NAT
7 - ’ .
S:ecies < Nadme 30 000 quhin mofras
Gross Net ( after deduction of cull )
' Chir 15653, 4 " 15650,4
Kail 1443.4
De odar 4330,
H
Fir & Spruce 7074.9
Oaksr 28421.1
Gthe‘rs 15142,8
P
Tote.?, 71079,0

{
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p.

The Mean Lnnusl Increment -of important s ecles such as Chir, Kail,
Deodar, Fir/S;ruce, Oeks in Chir, Bluspine,-deodar, fir-s-ruce and osk forest
type respectively has been worked out and is given in table No, V-6 which 1s re-
produced below 8-

- 8pecies Moan LAnnual Increment in Cubile metres
per hectare

Chir 2,65
Kall -« 120
Doodar 3407
Fir/spruce 2,18
Cak 3,54
| \ -
-t UL T IN

' For rroduction of required size of timber under the two cutting
! models g described in paragraph II, The rotation for different specles
4 has been worked oub as Undere.  ~ cwe e wwm e :

1

- - P an - e -

A GG MR L -
1 -

- .Lpproximate age .for.production .of. lerge size timber aimed..dn. s
»  cutting model I and proposed rotatlion has been given in table Nos VE=d

\
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lalle. N YT-a

B IO FOR GUPTING JEL, T

-

»

Specieg - - — Approxinste age - Fropesed TotaTion ™
for production of o An years, < ~
blg size tinber (69 on )
-” "‘“vu. d: -U i --c—- LA ."‘;1-_'7";1 Py iy T Vorak
Chir - > ve 125 7= » g.'.'-‘.u..iu......-'.‘“ulgg LTI U + S i—-d'.*- ui.
_ Katl 150 LY.L, 50 C Xt
L I;B:\ LT - - - s v- isws Jrf.f..éa.mﬂ.“.} %.:.u. - wom .. 200 ~ Fn
Fir/sgruce” © 185 150
Oak 1120 ( 40 cn’) 120
- o

12 GUIIING MoLGL 17
The neaed: to

diemeter ( at B3.H.0.B
industry,

[ ]
Besides mes

40 cm. diameter at B.H,
~démand for fruit

produce wood for setting up of
- Tequires chango in nensgement ‘st least in certain arezs,
are ¢
ting the re 1) .
Tpodel’ al3sTElfs &b producing trees For frui
(GéB )
pecking cases,

onsidored good enough for y
quireront of
may provide sufficlent

The -age of differont

t packing easos,

.

g

pulp end paper industry
Trees of 30 cn

p and paper
pulp and paper industry the _
Trecs with
materlisl to satlsfy the
spocles to obtain

40 ¢ms dinmeter a long with the possible rotation hag been. worked ocut as
‘under .._ll . " R a v . -5 (R . . T e * " . ‘
CoR S I T SR SR RS N T i, '
- e L - e T RN e e L — P AR, S Caa . T dkd
. ﬁahh}Jﬁm;JﬂL:;ﬁ L .
) g y——2 Y [ a— e ———
©  8pecles | fige to obtain Faossiblc rotatien
e T . e T omkr g di ke el g . 5 Tk 3 A -
T * ¢ 40 em, L B.H™( yoars) ? (yeprs]
i
hﬁrghir 65 65
Kail 80 8o
i Deodar 80 80
,Fir/spruce 110 100
e . 00 (80em) . __ 0 _

/
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13, SWUAL XIEID

Annual vleld for different species will be regulated by the

following formils in both the models =

Annual yleld = Total growing stock (net) + % MuiiuI, of the ferest type

Rotation Rotation
44, SUNYLL CUT

Anmiel cut for different species under the proposed two
models 1s worked out amd is given in tablo No, VI-6
Lt

ok

Tahle No. VT8

Species .., tl; Adnmenlocubt dn cuble pelxas

/ Y, o g Honk L bl O
Chir 2,02,000° 4,03 ,000
Bluepine 22.060 ‘ 30,000
DSodar 61,000 67,000
Fir/spruce . 61,000 80,000
Oak 4,03,000 5,20,000

The ennual cut for lowland hard woods and upland hardwood has not
been calculated. These specics may continue to be mansged as per current
management practices to meet the requiremcnt of 1ocal population and certain

small scele Industries.
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CHARTHIc = VYT
MAREXKET o N DEM&NP S Ii Ui ITES
1. WJZCIIVE:

Market & Bemsnd Stﬁdies wore urdertaken in the arca., Ths rmin
objectives of these studles were &= )

1) To work out the :resent ( 1972-73 ) level =f wood
) nroductisn in the area.

2) To ;repare an account of wood consumption =7 various
Pded .

category of users for the year 1972-73.

3) To survey the present status of timber mark:ha of the
area indlcating the prices of different sieclewm,

4, To forecast the level of wood coﬂsumpticn fer wee yeer
1981 & 1991,

Ro

Information regarding infrastruetum has been collected rer census of
1571 and other Government records and have been quoted ai Televant places.

3. (11) Informati~-n regarding production of wood has beer c¢aii-cisd for the
last 6 years 1.6. ( 196667 . to 1971-72 )} from the records o7 Fureab
Department. The figures thus collected were converted to X and

averaged to work out average annual -roductisn,

(111) Information regarding import and export and supplies +o Government
Departments have been collected from the records of Foresh Department crd
other Devartments, These figures were also converted toc W:%.£»

(1v) L complete survey of all Wood Based Industries of %2 Zone has
bzen carried ocut to work out the consumption of wood by these industries,

(v) ZLocal consum tion of wood for house construction and repeirs,
agricultural implements and fuel has been worked out from tho low intensity
sample -survey-«and available records.

Svi) The followlng conversion factors hsve been used in this renort,

-
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, one M® WHE . =2 046 Cubic matres of Sawn
One M = 35;81.cubic feot
Cne Cft, " = 0,028 Cubic metres

Gnc Mrunds { Fuol ) ™ =3 cft,

One Metric Ton Fucl = 1,5 M WHE,
. (ne ton of charcpal = 5,208 M WHB
34 i JOT HQUD

The' production of wood hes.beer assessed from~the Govt,
Forests and also from the private and Revenue Forests.

4q EROM _GOVERNMENT FORISTS BY LESSRE

The wood from the Government Forssts, is removed by lesseos/
Departmentel Agencles end by right holdors and eoncessionists, Tho
‘wood removod by this agency 1s mostly in the form of sleepors, Some
timber is also removed in the shape of Hakariss & Gola. The following
table shows the averago anmuel production which has been worked out by "
averaging figures of 6 years ( i,e, 1966-67 ) to 1971-72 ),

-

ho fﬁ%"ﬁ.ﬁwiﬂoﬁuction in the area has been worked out by .
proportionetely roducing the figures of the differont Farest Divisions
accarding 1o the-arca included.in tho survey, v

-
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S——
LA}
Nene _IIMBER . v e s v et taane JI_;‘_'L “c:_‘:;[:-_“___ o
of Chir Keil LDoodar Fir/spr. Ctheres  ° "% Losae Bule T
Div. ;g' .T‘;Zr‘:;'. -
Shakrata 900,008 2606,57 4157,38 20489,00 56470. ILWL.,5ET E - 375448 37

]
' ons 20081,23 567,88  3020,08 030,628 = CIE AR T - -
fammne, 31807.96  4869,79 1323.00 5654,98 115524 4407508 2 - -
jttar Kash1124603,20 526,06 803,95 39307.84 230,33 €5137,30 >‘1ff 5T0%,07 65
ahrl F.D. 23304,16 - Y og1,16 738425 1459.25 285937 40 :i_: - 2058,17 £(
OGGING Div, 8320,01 - - : - - 855G, FL0aEE - 3¢, ¢
hakrata 0.67 8,01 31,21 - 76481 125,77 e - -
ant FD. i':

b

z : i »
EHLND 153198,11 8578,41 9306,78 67130,47 2978,33 2311020 §1341,87 8739,7287¢
CTAL ‘ H

5. m‘ '&ﬂnlm I‘ - EEIL"&I Im

Departmental oxtreetion 1s done on g snall scalc, -This Lz, generelly
N3 to meet the internal demsnd of the department for the consirsction of vldidings
nd bridges. The Table No, VIII-2 shows the quantity of timber zrd Mol wood cxiracted
epartmentally in the area, With the creatisn of UeP. Forest Corporaiin ithe eriire

xtrection will be netdonem2sod gradusly

T
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1966.67 to 71-72

1 ) Q
Name of . TIMBEREL ) FUEL
Division 3
Chir Kail Deodar Fir/ Others  Totel { Coni- 8.L. Tot
. Spruce g fers
¢
Chakrata 37433 4,99 22,13 0495 43,70 109,10 { =~ - -
Forest Divie §
Eionu Q
|
Tons Forest 212.15 45,13 83,09 47,67 0689 368,93 | - - -
Division ?
Yamun- Forest 169,06 165,16 41,40 6403 16,92 398,57 - - -
Divisicne
Uttarkashl * 3783,44 4,29 39,91 36,73 15.41 3879.78 - 0e20 0,2¢
Forest . i
Division ' ;
* “Tehri Forest = 356,67 - 25,87 2,83 260,33 685,50 | -~ - -
Division D : ; ! 0
% }
}
0
Totel 4508,65 219,57 192,20 94421 357,25 5441,88 % - 020 - 0o2f

6 DY RIGHT HOLRRS /ND CUNCESSTONGIS

The local population enjoys certsin concessions to obtain their
bonafide requirements of tlwmber and fuel wood fronm the forests of the area,
hural populstion is completely dependent upon the forest for thelr wood require.-
ments, &L large quantity of wood 1s being removed by them, The timber for the
construction and repalr of the houses end for agricultural implements is
generally given to right holders and a2 record is maintainsd in the Divislonal
However, certain quantity 1s also removed Illegally and

Forest Office,.

there 1s no record for such removsls.

Fuel wood is generally removed free

of cost and there is no record for the total removals. The following is
the recorded quantity of timber and fuel wodd removed by right helders and

concessionists,

L i
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T 1] II lLII.-E
s 1 oy Lo L
WAL EMOVALS THRQUGH BIGHT EOLVRS. £ CONESSTOUISTS, Fhoy_190sy 't 1 73278 -
Lo

o

BT SR A S .
Anddi minhis mabaesmsnt

Namo of the . N R SN SO SRR
Chir Division Chir  Keil .. uodne Fizf . Glrer Lol Pord? EJL, ‘Totrs
- : A . Brma o a

R ok L v sy e ‘ s

R

b Chalrata 829,29 37493  L22.44 80:78  F6,45 174,000

L,

o e NPT
L 3

. -
Yors F.D, 92,65 489,67 - 283,20 2519 BS"GT?Qéﬂ
Yomuna FD.  1043.15 77,89 71,44 4Tc48 "155,63  pomiaod 1405

g om
R
e %

"
ol e

Utiarkashi S€48,27 . 276,27 695,79 TE2:02 307,16 70,
F.D.

Tehri F.D, 9439,33 2,66 8,00 842,50 1072,35 12564c02f= . A
iR A A LOFR D SIS MG VLA VAT i&EMhﬂﬁ;rﬂum&?H% Ll

a

7o JRCCITON FROM HEVENUE FOroars . T emm 0

The total production from Revenue and 'Private Foréests.is" 300,50 wuble mets S !
The fellings in 4he Revenue Forests is not .earrisd out an ery sysbuminin I\;;Z"C-!;';f-;:i]g e Yol
tho basis of availablo records the quantity of wood removed fivi-Rdtsmne Torests, s
¥ £ =3 Bt

given in Table No, VII-4 Tt has beon observed that thare is no voXidad Wte Ayedlitle &
from Rovonue Forests in Chakrata & Tons Forest Blvision,

! Lohle. tica Y14,
AVERAGR ANTAL FRCDUCT.ION TROM
1Sl o 71272 e e
' o UniLlutid matiieg -
Nal'na‘ of . CLir Kail Deodar Tix/ Cthovt, . “Ciedet
Division . Spruca e
/ o . ! o
‘T e - gy = ey s ’ et
Ch&{!ﬂ:‘ﬁta o~ — - Ho data - P m-l-
]
.} ¥
Tons - - - No data - -

f

Utbarkaahi 783,56 1,96 14,00 - = e0,52

TE}hri ?800 &8 - 16o05 - - 796061

4

T$EAL 2223, 72 1,98 34,88 = - 260,56
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8, ERCUCT I FROM ST TR FUERTS.

Rurel populztion removes certeln guantity of wood growlng on thelr
own lards, Whonover ihe trzes are to be eu® [om privnte Iatids, a pesraission
1s recuired from Devuty Comvlasioner and pexnis for transport for such felled
naterial is igsued by Livislonal Forest Officer,

-
H

The quantity of wood removed from private lands as per rocords
is gilven in Table No, VII=-5

hig.. LT e
Unit=Cubic metres
Namz of T . A
»Division . - T IMBR®RR . ! £ FILE.I.. ‘
Chir ¥pii . Doodar  Fir/ “Orher  Totalj Coni-  BelL. Tolr
) Sp‘i,"uce ‘ j fers
3 it
Chakrata 278,36 205,72 203,97 - - 789005§ - - -

: Tona 1950052 15000 - - - i 1965052- - - -
Yeruna 772,73 10.17 3164 - - 814,54¢ - 104.16 104,
Uttarkashi 1072,87 480053 94,76 31,59 2440 158,75 - - -

o .
Tehrl 649,20 = .= - - 649,29‘: - - -

3 d

= . ¢
T OTAL. 4723537 722,22 410,37 33059 2440 5899,9."-% - 104,16 104,
l’ ; .

%o TEAL ERGUGTLN,

Lverage ennucl produotion: of timbor end fjiclwond from tho area 1s glven
in Table Hn, g]:[-ﬁ. Avarago snmual production of tizberiand -fue}wood is
3,10,712,06 m” respectivoiy. )
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.

X
WOQOoL CONSUMETION

10, CONSUMITTI N OF w3oDh

The following category of wood users heve been Tocogmisoeds
1) Iocel populstion for
1) House construction & repairs,
. 11) Lgricultural irplements,
111) TFuel
iv) Cther domestic. usos,
2) Industries and denertments

i) Furniture industry
11} FPacking case industry
111) Hydel projects,
iv) Other de_artments
3) Export
i) :iJ'. G. S' & B.

11} Ra 1lvays
111} Timber Market,

11, ... - - CUNSUMITILN ok Wirndis BY IC.L F MU T TON

‘The aree oxtends from an elevation of 800 metres to 5,000
metres and more, The winter is generally wvery serere end snow fall is
quite frequent in arems which are more than 2,000 motres in eltitude.
The climatic conditis have a.direct impact on house pattern and use
of wood for fuely,

12, - QUL CONSUMETION FOK HOUSE CONSTRUCTION & [EPLTRS

80 houses wero surveyed in the area and 1t has: been observed that
villagers generally live in two storeyed houses, The ground storey 1s used for
their cattle and the upper storsy 1s used for residence, .

The study has also revealed that timber roguirement for house cone
struction and repairs was almost dounle in the rural ereas of Uttarkashi
Listrict and Chakrsta Tehlsl” of Dehradun ﬁi%tfibﬁ"ﬁéﬁgqmgggggmpg_ru;glﬂarqas of
Tehri District,  Therefore, the consuppbion of the wood for house construckicn

and repairs for these two areas has been worked out separately.
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The enalysis of data obtained from sample Survey has revealed that
“the quantity of wood consumptlon of construction of a hause in this area is
24,00 md per house. Ls per 1971 census there are 41559 houses es against
37082 houses in the year 1961, This shows that 492 new housas wore
constructed amually, '

Thoe average difo of a house was found to be 100 years from the
survey and repair is done at 10 years interval. This means that 103 of the
houses will need repalrs each year, The quantity of timber required for
repair is 10% of the quantity required for construction of a new house,

The consumption of wood for the construction of new houses and repairs
been worked out for the year 1972-~73 on tho basis of timber of houses
in 1971, It is assumed that the consumptlon for 197273 would be the samo as
in 1971 and 4s given in table No, VIT - 7 o

QU CONSUMFTION Foki HQUSE GONSIFCTION & JEp JiS

8.No, Tten No, of Quantity of Total

houses timber requi. Consumption md
rod for_one
house o
‘/1. Construction of 402 24,00 11,808,00
new houses -
2. Repalrs 4200 2ad 10,080,00
TEAL . ) 21,.888,00

14, TENE LISTRICT

Samyle Survey has rovealed that 13,00 cubic netres of timber ia
required for construction of a house in Tehri District According to 12971
census therc are 74658 houses in Tehri District as against 73382 in
1961, The number of new houses which aTe being constructed annually comes to
228, The life of s house is about 100 years and repeir interval sbout
10 yesrs, and quantity of wood required for repiéir .is 10 of the quantity
required for the construction of a new house. Tha cansurption of timber
for house construction.and repairs in the Tehri District has been worked out
and is given im Table No;, VII=8 .
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T.ahla.ﬂn»ltl:.&i{

O CONSUMFTIVN F G »ES{)IquL..G,aEI"Sng LI A RieaIE
8, No, Ttem No. of Quantity of -  To*al
houses tivber required consympilon
i in p® in of
1o Gonstruction of 228 13,00 2,064,600
new houses -
2¢ Repair of old 7466 11,30 9,705,80
houses {
T AL f ' 253980

1

Urban population constitutes only, 6,55 of the total puptlation in the
arca. Therefore, separate estimstes for urbcn houses have not bzen mnde,
15. VA A st i) f

Totel Lrswi consumphion of timber for house constructlon and repairs
for the srea 1s Z.,337.0G p Sarploe Survey has "avenled that The yerc»nt""e
of use of Chir, #..1, DUDdLI; Broa=d Leaved gpecles was | 5hy Coy50% & 125
respectively, Thorefore, the quantity in m* of different species worlis cut as

under g

Chir : Eail Boodar, LR /TN Tatal
17,278,090  2,764,62  10367,34 4146,04 34,557,080 '
16, n' »

; Agricultural implements such as ploughs, isvellers, etc. are mede of _

wood 'and a sizaable quantity of tlmber 1s used for thls purpose.

{ .
- Sample survey of 80 houses 1n the rural area has rovoaled thst on
an average thzre is onc plough in each housa /uith every housc~holds One
levejler is required between the two houselnulds, The life ol a plough and -
leveliler ia fcual to be cne and two yeers respectlvely. There are T053L house-~
helds® engsged ]J:Llﬂ_ iveticone ‘The number ‘of ploughs erxd Jevellers and the
quantity of timber ruquired for these purposes are given in tzblo No, VII-9

A/ hold,’, It,has boon. further revealed that leveller is not
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1
8,No, Tten Number requi- bSpproximate Total timber
red per yocar’ requlrement requirement in
of timber for mw P
onc unit in M3 '
P /
Lo Plough 7953 5 Oe14 1134,90 7
2 Ioveller 39767 0,15 “’%5965.05
L 4"‘3 b L
GRAND TCTAL 17059,95 . .
T ——
. PR

. = - g
o gttt

Sample Survoy has,reveslod-tHat
Broad Leaved -spuclwnis 15% & 80% rospectively,
,‘Eh.éaa_.spceies comos to 2565,00 855,00 and 13679,5

1’.‘*.;._“

Sy
e

I

porcaentage yse” of Chir, Deodar and

Thergfore, the-quantity of .
5‘m§\ respectively,

with e predominantly rural populetion depends upon local materials
for the usd.of °

el wood,

vegetable wa and cow dungs In urban ereas charcoal,

electricity aﬁ\uéed besides the use of firewood,
\ s

-

The co

the urban areas, ¥ quantity of consumption has,
separately for rurallynd urban Arens,

18, EURL CONSUMPTINNLFOR, RUFAL SRBAS-
The per cepite coni ption & firewood for whols™:
has bean estimated to be 23 ¢ per year by N.G.A.E.RE,,

(" Domes —consumptdon’, i
“AppH6d Beonomic Résearch, Yey.Da
8]

\

: " P ‘amge

iht ),

The most common fuels wmed in the are b
Kerosens, Gas or even

-8 by_Netdowal-C,

a are’ fire wood, )

ptlon of firewood 1s definitely more in rural areas bhat in
therefors, been worked out

+

ho country
New 13 ,
Lof

r
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Tho eample ‘survey conducted for finding oot fuel sonsumption in tho
eros bas.rovealed that per capits cons A_of_fire_wiod comes. 10_8083,8 kg, per
vears. The higher figures of eonsurﬁg‘:ion are oxplainable becauss of cold
¢limatis conditions in the area, T total quantity of fire wood sonsugption
for rural areas has been worked out as follows =
i v

r

Per capita consu.m;::‘l':ion .= ﬁ?i.j_l:\g. per year
Total population, 1671, = 601870
Total consumption = 698,5 x 601670
1. DELCOSOSTIOUINRBAN ARERS 0 ‘
§22 Ko, por yesr. Tho'boral guamitp iR, Sonspton tn uilen arens ts
Per Cepita consumption a  52% Kg, .
Total urban population s 43037
'ﬁot&l 'Con;s‘_umptj.on = | 22466,31 Tonnos/yoar
S,No; * Area Total Consumption Tota] consumption
. in Tonnes. in 3

__‘——1'---»_-—3“:«.2:;. e AP RO XD e T 53251337.25
24 Urban ‘22,465,31 . 35,897,907

Total 4,39,723,46 8,50, 52K

. DBroed leawved speclos are generally used for firewood. The pi'oportion,
therefore, has been adoptod as 80% and 20% for broad leaved and coniferous
respectivaly and works out to be as under s~ )

BuLe =  5,27,668,16 Cubic metros
Coniforous = 1,31,017,04 "
Total =  6,59,585,20 " "
0. - -The supply of fuel wood ia largely met from Gt:wernment forosts and

balance from private forests. : large quantity cames from tho forest in tho
forms .of lops and tops, dead & diseased trees, Some quantity is obtained..
from farm forosts, revenus forosts and private holdings,_.No record is aviil-
ble for removel of total fire-wood ‘from forestss Ag siich whole quantity of
firoe wood consumed 1s not dobitable to the total consumption for working

out the wood surplus, Tho recorded quantity of fuel wood which is given
below may however, be debited for working out the wc?od balances. iy
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" The qua.nity of
production pattern under-

* n"'

Coniforous ' = m41.97m‘-"

Broad 1eaved== 14,509.56 %

l ! * ;- . d t

coniferous: fwbI. wood 13 .divided -on® the bauiis ‘cf'
Chir, Xeil, Doodar &. Fir/spruce as:60%, : 5y 1@% ‘

"r

[}

and 253 respodtively, - The, quantity of diffarant speciea in‘m3“'i:orka Jout. 't.n"bn,

as under 1- P

625018 78,15 | 78.15 ;_;:_arsogss,
. . bl 1 wh - ‘*ﬂﬁ;ﬁi‘:; . " ‘ ¥ 5 . ..: 3

<,

21

Quite a slzeebl
such as costs, tools,- handles otc, No data was collected for the c@naamptd:

of wood for this purpose
such itoris 1t.1s assumed.

as 50, th quantity of Chiriand Lroad leamd_spac:tea_xmzka.._out. to. Hodr Tk
5223,50 mg h% reapectivaly. o

Yo~ 8nd 5225 50
e wa

. . In-spite of hugo forest wealth, saw:
mainly boecause of poor transport corminicatiosis ‘and absepca of b
based industry, Total eurvey nf saw mills was carriod oi:t._ Thera areial*aaw mills

" situated 1n the eron. -

- Tho timbsr for
(Soya.m Forests), Table N
- -—gonyerted. in.the say mill

oy TRy

nﬂ Il
El ‘ %

X i

; B 14’509.3

..'-
r,; ,@.w’z.m ﬁh ‘?5 i

o. quantity of 4imbes, is used for’ domostil, pyrposas.
Taking into considerntion the 1ffe: and numbar

‘thé‘-t per capi conSMption of . timber. for this® Wﬁe‘/
works out 4o be 6,4.4707 x 0.01 = 6447 Chir, and ‘Broad; J.eaved Spaﬂiesr
.are, GBneralhr used for ‘Lhia  purpose, Asunﬂ,ng ‘the percente.ge Of 6&0 ;oo

P

b 2

LBy miur*qgodc

LE T Ty

sawing comes both: from Govarnment and“Pri‘va‘te Férests', >

% VII - 10 gives tha total and specice. whhe troak up - -

a ®

milling 1ndustry' bag not Hevelopad,
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Toiie Noa XTI s 10

TRl INCAKE, GRS MULS, Unti ~ fubi€ metres
s ' )
Source " # Chir Kail Deodar Fir BaLe TotrL
Government - 3653,60 60,00 160,00 - 19024 2552,04:
Forests, .
Other 1434,64 201,66 241,92 = 16,00 413,60 £387,82
sourss | )
{Soyan
Toreshl
' Total, -, 518824 BH1..66 401,32 16,00 432,04 €6390,66

- A saw mi11 3teelf is not a wood ‘consuming industry. The sawn wood
is generally disppsad for the following purpo.;es -

1) House éonstruction end ropairs.
11) Furniture industry.
111) - Welking-stick industry,
iv) Frult pecking wcnso industry.
&3, FUENTIULE & WALYDG STICK TNLUSTH
Total survey of furniture & wa.ll.l-cing—stick making Induatrics w&s
carried out, There are 21 such units in the srea. The totsl consumption of timbc
hy these u.nits has been found after cone<bacting owners of ench unit, ]
Tha total ccnswn*:tion works out to 673 cubic met'ﬁe...q ‘Cut of this
90 cubic metres of timber, mostly teak ( Tochane grendia ) and sissoo ( Dalbergia

.sigoo ) are imported by furniture makers. The specles wise break up is given
below 3~

() Import ( Toak & S1ss00 ) = 90,00 0o
(b) Deoder & 325,00 u
() E=i1 = 7000 "
{d) Chin = 70,00 w

- {&) _Other broad leaved = 118,00 "
Totel 873,00  *
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24, boide CoNSUMT LN BY. IR0 IT o CKING CASE INLUSTIY

The situation end climste of the ares meke it sultable for the develcpment
of horticulture, i fruit growing belt is being ddveloped in btween Chekrata and
Mussooric and Mussosrie to Chamba. In Uttarkachi region large”areas are being
brouzht unler fruit cultivation., The total areas under orchards at present is
26000 hectares, 6% of this is under apple cultivatisn, Taking an average
yield of 1,5 tonnes jer hectare, the total production of furuits during
1972-75 works out to be 35,000 tonnes or 19450,000 boxes ( 20 Kg. each ),

The requirement of timb.r for this purpose is 334150 cubic metres.
( Taking one box = 0017 cublec metres of Whﬁﬁ. There are no sufficient munber of unsi-
for supplying these pecking cases, Table No, VII-10 shows that only 6390,66
.eubic metres are sawn in the.saw mills and sawn material 1s supplied not only
to packing case industry but for other purposes elsos The demand is being
met from Lehradun end Vikashnager., The most common timber used is Chir
which forms about 80% of the total requirement, Ths other species used is fir,
The quantity of Uhir and Fir, therefore, works ocut to be as 26,520,00 and
6630,00 m° respectively.

G N

23, o)

There are two main hydel projects in the area, They are Manery hydel
projects located near Uttarkashi and Tehri Danm Froject located near Tehri.
Under Tehri Liam project there is asnother Dam being constructed at tishikesh.
The wood requirement for these rrojects is mainly for building works, The
annual requirement for these projects is given in Table No, VII-11,

Tahle Na. VIT-11

T m I

Name of the froject Anmual requirement of timber
in m®
Laodanr Sal Lotal -
(1) Manery Dam Project 2400,00 - . 2400,00
(11) Tehri Lam Froject 4300,00 5940 10240
(111) Rishikesh Dam Froject 2208,00 1869 4077 '
Taot=1 [908.00 7R MOO

Source 3  Office of the Tehri
Lam Division, IV,
Dehradun,
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Institutions from-the esrea.
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CONSUMST TN BY JRAER JaFg EMEHI' S

Some quantity of wood is also supplied to certain Govt. Tepartments and
The fipures for the period 19€4.£7 =.3 (71-72 have

been collected and averaged to work cut average gnnual suppiy. The year~wise

and specles-wise supply is shown in Table No, VII-i2,

Lahle Noa UTl= 12
Supnlies ta _ather lepartrents
(.J:z;:agﬁ_Annual_gnnaumgminnnixnxpJiﬁﬁhdil;nq“21=12_)

Year Chir Kail _ Deodar Fir/Spruce Uthers Total
1965-67 38,752 9,072 12,380 - . 3,004 64,148
1067-68 36,622 1,456 40,604 ° - 0,128 76.810
1968-69 41,643 - " 0, 014 0,017 0,424 42,098
1969-70 64,590 3,416 18,794 - 9,954 96,754
1070-71 2538,34 - 0,018 © - 124,840 2663 ,196 |
1971~72 401,272 - 18,506 - 04308 420,086

e l
Total  3121,250  13.944 $0.314 0.017 1394558 3365,002 |

S IS ‘
Lverage 520,21 2,32 15,05 0.02 e RDL2E 560466 -
27 s

and averaged to find out the everage. snnual supply.

B,

"

Exiort of the ‘timber from the area comprises the supplies to
the following s

(b)
" (e)

:I‘ N Irlg T..- z' ’EII E.:A-Ié =n

Ra=ilways
D.G.5. & L,
Timber markets,

The supply made from the year 1966-67 to 17172 has been collecter

is in the form of sleepers.

are shown- in Table No, VIT-13

The timber supplied to railways

The year-wise and species-wise supplies made to railways
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Unit = Cubic Metres

Year Chir Kail Deoder Fir/Spruce Cther total

196667 26,814,035 - 1,382,585 7,589,961 - 38,795,601
1988-69 23,227,570 44.207 1,468,396 1,312,226 - 28,052,799
1969-70 26,624,595 . 436,212 4,524,968 - 33,585,775
1970~71 18,439,201 68,090 309,840 690,654 - 19,508,685
1871~72  16,426.828 98,620 231,560 2,284,892 - 19,041,900

§ \
Total  1,13,532,620 211,817 8,828,593 16,411,721 -~  1,33,984,760

3

- 1971-72 have been co

The supply figures to LsG.Se & L
llected and averaged to work out

= The supply is mostly

flgures are given in t

n the form of sleepers,
he Table No, VII-14,

LYELLGR ANMIAI SUFPLY. TO Db GaSa & D,

ofrom the year 1966-67 to
the average anmial supply.

The species wise and year wise

Und

liras
—— e
Yaar Chir Kn1l Deodar Fir/ Total
"' Spruce
1967-68 1,496,150 - 56,030 6,694,265 8,246,445
4
1968-69° 1,490,604 - 1,480,773 2,248,326 5,219,703
1969~70 - 345,040 271,546 1,988,210 2,604,796
1870~-71 1,189,078 . 1,682,190 19,082,405 .. 21,903,671
1971-72  '5,505,554 - 2,772,100 0,258,440 13,563,004
~Total 14,674,563 5542000 6,280,639 39,148,776 60,458,020
Lverage R445,76 57451 1,048,227 6,524,80 109076,34
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50, ' SUPRIX T TIMERR MUKTS

Most of the timber extracted from the Government Forests by Igssees
are marketed in the timber markets of Yamma Nagar, Dehradun and other msrkets of
plains- ' . )

Efforts have been made to collect figures of wood marketed at
Yamipe Nagar, Dehradun, Raiwala ete, by collecting informations frém check:
posts and collecting informations from the B~9 registers of the Forest
Divisions, The figures have been collepted for the last 5 years and averaged,
Lversge annual export to the timber markets is given“in the table No, VII~15,

L I?nit ~ Cubic metrc
S.No, Divislon Chir Kail Deoder ~ -Fir/ " Others’ . Totdl .
- : - SPrIee
le  Chakarata | 1524,00  2663,87 5008467 1298,00 7744277 10569.96
2e Tons 19211.18'“ 5271474 34174,68 * &5263,90 ‘55.02‘""103954.52
:
3¢  Yamuna 33559495 - 4412,32 785,46 . &367,53 1052,31 41977,57
4,  Uttarkashi  3973,67 547,49 235,14 1168,65 7,77 £932,70
5.  Tehri 46788,38 . 182435 1476450 2918,50 1672441 53058407
6e.  Iogging 5547,80 - - - 5547,80
Division . _ - ’ o .
Total 11OM 15:17"7- 78 416880.45 "7 _53014.56 2842 0% 991090-._6:5_*,.“ )

Note s~ These figures inelude export for whole of ‘the ares 6f Tons >
- TehriXamina, Uttar Kashi and Chakrats Forest Divisions,, The
actual flgures of export from the area could not be worked out,

~
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31, Average annuel consumptlon for the year 1972-73 has been._summsrised

(49 )

4

1n Table No, VII - 16
Tahle No, VI o 16
SWMERY_HQOD CONSUMPTION IN THE Zons
S.No, Ttem Chir Kai Deodex Fir/ BeLe Total
: - Spruce .-
. £~
le House Cons-  17278.00 2764,62  10367.34 - 4146,94 3455780
structiond .
repairs, B .-
- - . M
2, Agricultursl  2565,00 855,00 - 13679,95 47099,95
Implements, 3‘ g T
3. Fuel (Recroded) 625,18 1 78,15 78,15 260,49  14309,36 ., 15%5!«35
4y, Other domesti& 3223,50 ° = - - 3223.50 ' - 6447,00
usee, ) . .
6o Indusirlssz
(&) Furniture 70,00 7000 525,00 - 118,00 583,00
Indp.st.ry ‘
(b) Packing 26520,00 - - 8630,00 - 33150,00
casd ) .
(o) Hydel " - - 8908,00 - 7809,00 16717.00
Projects ‘
(d) Cther 520,21 2432 15,05 - 23,26 560,84
Dopartment "
" B . -
Total -internal 50802, 79  2015,09 20548454 - 6890,49  43310,01  124466,92
consumption “ - -
E,i) Railwvays 22706453 42,36 765472 3282,84 - 26796,95
11) nG.S.&D, 2445,76 57451 1048,27 6524 .82 - 10076,34
Total of )
commttied export R5152,29 90,87 1813,99 9807,14 - 36873429
GRAND, TOTAL 75955,08 5014,06  223068.53 16697,65  43310,01  161340,21
Or Sey 75955 3015 22363 16698 43310 161341 - -

-
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-

32. IJMSER M OBKER

There are no important Timber Markets in the area. Timber extractod
by lessess from the arca is mostly exported to markets-of Dehradun, Yarmna
Nager, Ralwalmn etec,

Tho rates of different speciles at Raiwzle and Yaruna Nagar have been
collected which are given below -

Balusla . ( Data of collection 26,5,73 )
Doscription of Sizes Rate per Cft,
Tinber —_— .
Loza  Sppa Glrth Lengzih
() Deoder 4% & above 101 to 121 - Rs, 15/- to 16/-
. Bt ogr-- : Rsy 14/= 4o-15/m
()™  xanl 4! & abovo 10'wt-o 128 ... .. Rse,11.50_to ) 12,50
yi S
Gaiz Tl . .
Deodefs ¢ Kail Chizx Fir
Doodar 10%-12% x10"x5" Rs, 16-50 15,50 11,50 10,50
81-8!  x10"x5" Rs, 15,50 12,50 9450 9,50
101-129 xB"x5% Re,15,50 12,50 9450 5450
10%-12! x6"x4" Rs,.14.00 11.00 11,00 9450
6 1-8! x69x4" Rs,12,50 9,00 8400 8400
Eirth lengih
Poles 150241 10""12' Rs, 1,10, 1.00 1.00 1.00
Ballies Beléw 15" Girth 0,55 0,50 0450 0a50
Hakries Rs, 10 per Hakrie,
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Lampana Negar ( 25,9.73 )
Slceper ShRe
b Deodar 10t x 10" x 5" Rs, 65 to 68 each
iy
" X' 10t x 8m x 5n Rs, 48,47/~ each
Axe Cut 12! x 6" x 6N Rs, 13,50 per Cft,
Hakris, .
10t x 6% x B6u Rs, 13,50 per Cft,
12% x 5" x 5u Rse 14050 per Cft,
Sleeper " Kail 12t x 10" x 5" Rs, 65/- to 68/~ cech
" n 10 x 10" x S® . Rs, 62/ to 58/= efiong
“ " 121 x 8" x 6" RSe 48447/ &5/- coch,
" " 10* x 8" x & Rse 38/= 22/ /0/= z2vb
Hakries " 12f x 6M x 6" Rs, 11/ per Cft,
Sleeper Fib 12! x 10" x 5¥ Rse 11/~ to 11,50 poe Sft.
n 1 101 x 10"-:c sn o '
. " 12t x §" x 5" Rse 10450 per Cft,
n n 10" x 89 x 5t . } . . .
n Chir 12' x 10" x- 5 Rs, 12/~ to 12,50 per-Cft,
-8 "o, 10t x 10" x 50 _
" " 12¢ x 6" x 60 Rs. 9,50/~ per Cft,
" H 101" x g% x g

( In those markets the metric system was still .not _in vogue_during
1575 hence Britlsh messures have been used )’ »
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33, FOLECAST OF FUTUIE DEMAND 3

.

The future demand of wood 1s governed by various factors such as”
growth in population, changes in income structure, literacy, price trend.
of various commoditics » change in technology, literacy,'ava:l.‘labi]ity of
substitutes, consumer prefersnces ete, The analysis of theso factors will
give an indication of future demand of timber in the ares,

Various techniques for projécting future demand are available, 4
task Force opurating under the zcig of the National Commission on
Agriculture have projected tho demsnd of Forest products for the country in
the yesrs 1980 and 1990 which 1s given in Table No, VII - 17,

~Lable No. VIT =17
Brajection of Tndists Tdustetal s : :
1908000 _
( Thousand ® per annum )
1960 1900
Conifers Hard Total Conifera Hard  Totel
. woods woode
Pulp wood 1555 3478 5033 4461 @271 12732
Sawn wood 1816 10836 12652 2395 14805 - 17000
& slecper . ; B
Round wood 1385 5542  60R7 . 1887. . 7549 _ 0436
Pansls 189 755 eed 0 ger . L hae’aer
|
Total Indust~ 4845 20611 - 25556 © ° .goma~ | 31551 40575, .
rial wood P ! * : e

1

Source ¢  National Gormission ox dgriculture Interim
-report on production-Forestry Ministry of ..
Agriculture 1672-P &30, -~ «.' ° . . -

.

it
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The techniques available for such forescastings generally suffer
" from the one defect or tho other, However, the frctors such as populatién .
growth, income structure, price trend ste, are assessed and futire. :E‘orec_':ae:ts
are mdes The effect of important factors on demend is discussed,,

o ¢

.o The effect of populaticn upon consumption 1s genorally ‘assumed tolbe
uniforn and quantitative relationship of income end consurption of wood products
hes indicuted a positive co-relstion through out the world, Higher the. Jovel: of
per cepita income, highar will be the per capita consumption of sawn wood at ledst
upto a certain level, B8uch relationship ie represented by Elzsticity- Co-officient
for income which is givon below g~ : : AT

" ! ’ ;
Incore-Elasticity Co-Bfficient =& Changa An quantity consupad *
.- $.Change in income

v

., Price is another important variable, Any rosddatdo forechst should -
nentlon et what price leveltho farecast is tenesble, The ralationship: betwees :
demand and price 1s called price elasticity of demand, Whore production is u
fixed quantity and tho costs are stetionary, a rise 1n basic demand céused =
by increase in population or in the stardard of Blving would tend to raise the™
merkot price vertically, At such stages substitutes are ‘preferred, ‘ .

, changes in technologyy tom-
sumex proferences, literacy etc, which are difficult to evaluate and aro beyond-
the ‘scope of this atudy, , eyl

-

The other factars which affect the demand are

. 1t 1s proposed to project thi démard of wood in thd -area’ far' tho'
Uyedr 1981 snd 1991,

.
e

34, @mumwm 3

Tho populotion of the area eccording to 1S7L censug is Qﬁ,%,?b?:' PR
- a8 agalnst §,95,658 in 1961, Tho populetion f£or tho year 1481 ‘and 0B f@;ﬂqen-
projected by tho following forrmla ST

Po = Fo ( 14v/100 )_n

Where Pn f : = Population in n th year ~
Fo . y o & Population in the base ye’ai;',,‘
r [ /| =rate of growth per annuam,

! e . Cra e
?hﬂ. population for tho yoer 10831-snd 1991 wérks out t6 be'adainderis.. ©

POp‘LIl‘at-ion m 19'81/“- = 10,&)’20,0’/—f
Populatlon 1/.!1/ ~3091 = 12_.,10 F700"

-~

£

Contents



(5¢)
35, INCQAR SSLIMTES s

Fronm the availablc;'figures, the per capits income of whole U.P. for tho
yerr 1061 1s 245,00 und for 1971 is Rs 27500 at 1960-61 price level, The same. ine
come fizures have been edopted .for the mrec, .

The 1ncome growth rer year from 1961 to 1971 works out to be %6, In
view of the developmentalactivities under 4th, 5th and 8th ‘plens, 1t is
assumed that income growth per year from 1971 to 1981 would be 7,58 per year
and 108 from the yeer 1981 to 1991, Therefore, per gapita income for the year
1981 and 1991 works out as under 1 ' ' :

Per capita income in 196i Rs, ... 350,00
Fer caoplta ircome.in 1991 Ra,e 450.d0
36, Tye projcction of demand of wood for the year 1981 and, 1951 has-been_made
by the following forrula which has beon used by F.i.0. dn Indidh, -
Log X1 = 0,4545 x 1B, (1§ )
3 _ X

Where Y1 = por capita censumption at Target dato,

*

Y = = per ceplta consumption at stértiz;:g point.‘
I.E, = Income Elasticity

X = per caplta income at starting point,

x1 -= per caplta income at target date.

The constant 0,4343 is derived by F.4.0. from cross=sectional data, «
4s no historical series of consumption figures are available it is not possible .-
to work out a sgeparate income elamsticity applicable to the area, It 1s there-

fore, proposed to adopt an income elasticity of 0.8 which 1s the, factor arrived
by Fu.4s0. for Indin, * . e

‘-
b

: ¢ Using the "Formulat given in the above pare the quantity of different
species wsed for construction and repelr of houses for agricultural Implements;
for fuel and for othcr doméstic uses has been summarised in the f£ollowing
Table No, VII-18 ) X - ' )
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58, EQRCAST FOR JNDUSTRIAL HOCP

The Wwoed required for furniture meking, packing' case industries
have alse been projected by the formula discussed in paragraph 36, Timbor
requirements fEr Hydel projects and othar Departments would continue for
many more yearS in future, Some more projects may be teken up during 6th
& 7th Five Year Plans, Therefore, timber requirements for Hydel projects
have been assumed to be the same annually, Timber requirement for.other---~
departnents h:ve also been projected,

Assuming that the specles propor:ﬁion; in use would remain the
same, the foarecssts have been made and 1s given in Table Noe VII = 19,
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59, s A P

G

It 1s expected that use of wooden sleepers will continue inspltc of

avallable replscemsnts,.

because of easily available replacements,
that the same quantity would be required as is being used at present,

The quantity msy, however, not incresse substantially
Therefore, it has been presumed

40 The total wood requircment during 1972. 1981 and 1991 1s summarised

in the Table Nos VII -~ 20,

Table No, NII-20
. . [y 1 o 1 A
1972,.1061 LD 1091
Species 1972 1981 1991
Chir 75955 123833 218067
Kail 3015 5688 11013
Beodar 22363 - v32501 544353
Fir/Spruce T 16698 23108 . 35753
. Broad.leaved 43310 75988 141062
_TATAL. 161341 , 261118 460328
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1, RETERMINING WOQD RiI NCES

In order to have sustained supply of raw material for proposed wo&g}
based Industries, 1t is necesszry to assess tho prosent level of wood consurft;
by local population and existing fndustries and to make realistic pi:‘ojections!_ io
for the futureis This quantity would be set apart from potential anmual cut ?Pp
eoting the requirement of local popul-«tion and certain other committed demag?%é
The balance quantity Mdeft would be usiﬁ for planning,a wood based industry;t ¥

- Sl £ % .

e i W Ll u .‘i

Wl oy o
. \ .
The present consumption and the estimated demard for timber for the
year 19281 and 1991 is given in table No, VII & 20 vwhich is reprocduced below 8

r L . fublc Motres
Species _ 1972 T -1 SRRV F

Chir 75,955 | 1,23,033 2,18,067
Deodar 22,363 - 32,501 © 54,433
Fir/Spruce 16,698 23,108 ' 355753

Broad Leaved 43,310 75,988 i,41,062

Total 1’61’541 2’613118 4,60’528

34 The wood balances after meeti;g the requlremonts of the

local population and existing industries under the two cutting Models
works ocut as below )

Contents



I B A R 3

Speadies

1972 1981 1991

MGDRL MOLEL MBI,

I Ir I II T 11
Chir 216 327 168 279 74 185
Kail 19 _7 16 24 11 1
Deodar 39 65 - 54 7 33
Fir/Spruce bdd 05 38 57 25 - 44
Caks 440 477 407 444 342 879 .
Total 758 969 657 858 459 660

Note s Upland hardwoods and lowland hardwoods have been left

out of calculation ( Cf, Chapter V ),

4e It 13 assumed that Deedar will be felled only to the extent for mceting tia

requirements of local population end surplus if any will be exportad out side
the erea for uses other than paper and pulp. The total volume available for
industrial purposes from Chir, Kail, Fir/Spruce end Osks will be as follows 3=

-
(%444 R T h T

YEARS
1572 1881 : 1601
Mada) : Modal Madel
1 IT I I T II

Coniferous Woud
( Chir, Kail, Fir 279 417 222 360 110 248
and Spruce)

Oaks 440 477 407 444 342 579

Total : 719 894 629 . 804 452 67
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Se Further,. assuming that it may take 10 to 15 years to sstablish a pulp
and peper mill it is proposed that the wood balances as available in the year
1091 should only be considercd for industrial PUrpose.

6, Thus the wood available for ;ndustrial purpose from Chir, Kail, Fir/
Spruce and Czks under the two cutting Models 1s given below 1 )
Modal Uaod avnilahle 000
I Coniferous 110 °
Cek 542
Total  _45g
I Coniferous 248
| Cak 376
. Total 5.2.—7_-
7e Entire quantities of wood as given in para 6 may not be availabls for

utilization on account of silvicultural requirements of the erop, inaccessible and-
difficult terrain, inefficient present logging techniques and moveral other factors,

Sufficient margin ofsafety has to be left as a buffer against any unfore.
ocen calemities affecting the supply of raw material, It is, therefore, presumed
that only 50% of these wood balances will be aveileble for industrial pUrposes,
The quantities available under twe cutting Models would be aia?/gnder»-r“' T

I Coniferous 5540
Caks 1.0
Total 226,0
IT Coniferous 12440
Oaks 188.5
Total 513,5
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. N

Accessibility and cost studies were undertaken in the area, Two

delivery sites wore fixed with respect to which these studles were undertakes,,.
These sites azre - Rishilesh and Dalk Pathar,

2 SBIECT IV
f

In order to determine the feasibllity or otherwise of establishing
8 wood based industry it is of utnost importance to know the cost at which the
raw materials are availablo et the delivery. sites Therefore, the object of theso
studies were i3_ . .

L -

-

)  to work out the .total cost.of .wopd t6.-be delivered at the
proposed sites having taken into consideration all the
factors influencing the cost. , < .

4
L

] »

i1) ' to work out the volume which is uneconomical ‘to extract

111)  to examine the possibllity of any modification in the current.
logging/transport practices.

iv) to plan for a ney road system in areas where the roads are
inadequate or nonexistest end suffiofent wood 1is available,

Be LGy

1) Tho whole of survey arca uas devided into catchments on the drainhsg
pattern of the area, Four catchments were recognised. These -
are, Shilangana, Bhagirathl, Yamina and Tons, Two delivery sitos
wore fixed, Thess are _lal Pathar for Tens end Yamme. catchments

. and Bishikash for Bhagirathl ang Bhildngena catchments, .

'11)  Beoh catchment was divided into suitable logging units or cost i
units from where all the calculations of infra-structure’ and
other detalls were recorded,

4

111) Bach such unit which had contractor coupes working wero
: visited and the cost on account 9F~various Iogging operetions
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iv} With the help of questionnalres and proformas, specielly
trained crews interviewed the forest lessees and sub-—contractors
who were engaged in actual logging operatlons in the coupes
in order to collect cost oamponents of various logging
operations,

v) In all 20% of the total cost units were visited, and details
of terrain, infra_structure and other details were recorded.
The detsils of other cost units were recorded from topographical
map sheets,

vi) If number of alternatives for tlansport modes are avallable
from & particular cost unit the cheapest one was considered.

vii) The cost of various operations was collected and converted Into
cost/cubic metre/Km. for transports The entire object was to
work out the cost which includes the cost of felling, conversion,
loading, unloading and transport for each cost unit and atitaching
it to the volume available depending u on the volums of the
sample points felling in the particular cost unit,

viii) The cost for each unit was thus worked out and grouped into
different cost classes, Detailed procedure of the field work
has been glven in part II of the raport. ~

44 EACT.BS INFLUENGING LOGGING CQSTS

Logging costs 1,8, expenditure incurred in felling and extraction of
forest raw materials from the stump to the delivery site-are influenced hy
large number of factors, These factors are describsd below 3=

5. GLLITIRE

Logging costs are generally higher in higher altitudes, because
conditions of working sre difficult and perlod evalleble faor working is also
short, Species such ms fir and spruce occur mostly in higher altitudes
while Chir in lower mltitudes, Table No. IX-1 shows the area of different
forest’ types, in different altitudes 1 o
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Tsble No., TV -1

S ALTITUD
. Unit = Souare Kmoa
— FOREST TYPES
Lltitudes Chir Bluepine Fir/ Oaks Lowland Up- Uptond % ¢
Deodar Spruce hard- land havd-  to~
. woods hard wood
wood
Upto 1000 4.24 - - — 67. 88 3(-’-4 72{!12 lufﬂ
metres
1000 to 2000 1035.07 424482 8049 152,71 29,69 80,60 1348,90 34,
metres - -
2000 to 3000 182,41 118,78 123,02 1302.,32 = 200,28 1976,81 S5i." .
metres )
3000 and ebove - 50,920 BL, B84 7 237,56 «~ 101.81 475.11 1o.:
metres
w ) -
. *Total 1221,72 212, 1'0 216,35 1692,591 97.59 432,69 3875,02 100
6y TOROGE SHE

Topography pleys #n importent role in de
extraction, pattern of conversion, machlnes %o ba

the logging cost. Loggling costs are generally higher in hi
The area of different

plains. Moest of tha area is hilly.

terrain is gilven .in Table No, IX-2.

termining the method of
used and nitimately, affecting®

1ly.areas than in ‘
forest types under different

-

Init = Sg. Kmg.

Terrain FOREST TYIPES .
Chir Dluo Pine Fir/ Caks. Lowland Upland Totes
Deodar Spruce hard hard-
, ~ : uned wQod

Flat . = - - - B840 - 8,19
Gentle rolling 436,04 59,40 16,97 190,89 21.21 80,59 806,00
.Steep slopes 759,53 110328 131,51 1221,72 63,63 254,55 2541,00

. Qug oS gm 42,42 G§7.87 279,98 _ 4.24 87.57 517,53,
Tatal ‘ . 1221, 72 212710 16092, 59 - 97.57

216.35

—4B2.60 S8 .05,
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7e S.LLIEE

General slopes in cost units were elso studied, The area of different
forest types under different category of slopes 1s given in table' Ne, IE-3,

Table No, IX - 3,
J¥F DIFFERENT FOREST TYPES UNDER DIFFERENT SIOFES

Unit — 5qe Ems,

FOREST TYPFES

Chir  Blue-  Fir/ Oalk: Upland  Lowland Tota!
pine Spruce’ ¢ , _ ° , .hard- hard- y
Deodar PR "wood - wood .
: — i -
70° and above - 4i24 4,28 PRl 21 T 849 ¢ L Ee t 38,18
- Yo v L AR R B AT
-, T T i
600 to 700 21.21 4.24 “5":;._ '16“.97*.&‘_ jﬂ ) “ 50.91 4:24 . - - * 97.57.‘.
A R I f . "
~ 459 to 609 ., | 250428 53 94 35‘ 94 "ii‘*564.82*zw65.62 12,73 759,33
~25%%0 4S2.. . _ B82.35 156,95 155 75 T 1089,06™ ¥58 ;B 803602684485
less than 25° . 67.88 12,75 ~ 25, = m{éis""és 46,66 a.24 Bazieyl
I e T —— . i S [V .
‘Total © . 12272, 212,10, 216,35 1692,59 455.69 97.57 537&‘;6@

Harvesting of ‘ferestoccurring on al0pes higher than 600
is generally difficult, ' =

8 CLIMATE

The. climate governs the peried during which extraction
of wood 1s possible during the year., Each catchment has been studied
in this respect and table No, IX~4 shows the percenf total area and the
Ztage number of months during which extraction ds possible,

L
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S.No, Neme of . _ o - ' - TR
catchmend : .
*  More than 6-9 . 3-8 Less than
9 months months months 3 months
1. Bhilangana 2R 40 38 -
2, Bhagirathi 37 21 42 -
3 Yamuna 36 63 1 1-
1, Tons 31 69 - -

" - T PR -

9 INERA-STRUCTURR

Poor infrawstructure in an area mesns high cost of extrackion of forest
Tesources from the area, Nearness to road, or rail head or launching depot is an s
ortant factor to be taken into considerstion, Off-road transpori costs may be

80 high that the exploitstion of forest may becoms prohibitive,

10, NEfNESS 0 KOAD y

The road‘deesity for sach catohment.of the area has- been worked -out apd” -

is given below 1

-

.1. Bhilangana 0605

2. Bhagirathi T 0597

3e Yamuna .70

4y ﬁTons ' . 2,70
. . o

J-

e

A " B

t ¥ - AT T ey e PR -
. The name with*length end typs of road has been given in Apnendix 1,

The study of road distarices in respect af sach Logging unit has been studied; It has
been found that roads. are fewer in Bhilangand’ caichment in comparisenn o other
catchments, Most of the .forests are distantly located for away from the roads.,
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11, FOREST DENSITY

( 787 )

In a dense forest cost of extraction per cubic metre is generally

less than in open forest,

forest types under different crown densities,

FCHEST AREA AND CROWN DENSITY

Table No, IX -~ 4 gives the area of different

Axea .. Sq. K.

Grown density Chir Blue— Fir/ Cek Upland®  Lowland Total

- pine Spruce harde hard

Deodar wood wood
0 to 0,2 80,60 12,73 4424 55415 29,69 21.21 203,62
0:2 to 0.4 411,49 25,45 12,73 148,47 46,68 33,93 678,73
; 0% to 06 - 534,50 93,32 97,57 721.15 169,69 29,70 1645,93
0.6 to 048 '190, 89 63,63 84,84 568,44 127,26 12,73 1047.79
0.8 and more 4,28 16,97 16,97 199,38 59,38 = 296,95
Total 1221,72 212,10 216.35' 1602,59 432,69 97,57  3B873,02

12, AVATLABILILY OF LARQUK

-

- The position of availability of labour hss been studied for each
unit and it hss been found thot generally logzing lebour is available in .
Most of these labourers are from ocutside and are bréught
by contractors, Some of the imported labour force is fram Himnchal Pradeshs

sufficisant number,

Local labourers are notvery much trained.
ght from.

labourers sre brou

e e

]but_ side,.

Genarally 25% of the

A
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8.  ERESENT LQGOING MANAGEMENT

Felling is done in the coupes accordiﬁg to working plan prescriptions,
The coupes generally consist of a part of a compartment or sub-compartment or
whole of compartment, The area of a coupe ranger from 50 hectares to 1500
nectares, The trees which sre to be felled are marked and an estimste of
volume and value is mede, Tho marked coupes aro usually sold in the auction
to contractors, Tho lessse undortakes the entire logging operation from stump
to the timber market, Ths lessee pays the royelity to forest department and
earns proflt or suffers loss, The leasec period generally varies from 1 %o 5
years depending upon the quantum of work involved. Depsrtmental cxtractica
hés also started and this activity will be onlarged.

14, ERESENE LQGGING PRACTICES
1) EELLOG _

Coniferous species are ganerally felled with axe and sawe Broad leaved
species sre gencrally foelled hy axe only. Use of power chein saw is
completely absent, |

-

11) CROSS OUITING . -~

” .
Dobarking 4s generally done before the trees are cut into logs, Treed
ere cut into desirable log lengths ( generally 3 metres), Crosscutiiug
1s genorally done by two=-man cross—cut sawe If tho trensport .is to e
done in the form of log debarking is not doné, In case the log is
converted into sleepers or scentiings debarking is done at the time
of squaring, Squaring*is dene mostly by exe. Later on, ripsawiihs le -
done’ man~ually, t o

. \

111) TRANSPOT.

Transport consists of two- parts 8
(a) Off-road transport
(b) Roed transport

/ The off-road transport tonsists of one or combinatlon of more than
one of the following riethods g } . § e e
i
a) Skyline cranes and] gravity ropeweys

b) Dry slide
c; Wet slide { N
d) Rolling : .

©) Manual carriange ‘

f) Cerriage on milo ;back .
Skyline cranes and grd'vity rope-weys aro used for a fraction of the
produce, Tho device 1B not very populer because of high installation
costs, Dry and wot slides are used for smaller distances generally
inside the coups, Cond'truction of Dry o wet slide for longer distances
is not only impracticmﬂfbut also uneconomical, Mamuml csrriage 1is
VEry COImOLie ConiferOﬁgnzpecies are generslly converted into sleoepers and
trensported memuelly, ad leaved speclaes are generally transported .
on rmile=backs, - - o
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The follewing table gives the percentage area ( workable ) under
different types of road transport ¢

Table Now T &
EREGENTAGE. AREA UNDER, DIFFERENT OFF RQAD TRANSPORT

S¢No, Name of Gravity , Manual Carriage on
catchment ropewsy Labour miles

including
rolling

1. Bhilangana 1.0 85,0 14,0 .

2e Bhagirathi 1,5 '78.5 2040

5. Iamm 2.5 65.0 52.5

4e Tons - 10040 -

15, ROAD TRANSPORT ) " "

Road transport is done by 5 ton trucks., Broad leeaved specles are
generally transported by trucks: Coniferous species from some areas ere also

. brought by road. Ths following table shows the percéntage of total erea

under working where transport by road or flaating i1s adopted.

-

Zable Noa TX = 8 .
SyNo. Name of Road Transport ’ Floﬁting
catchment . ,
1, Bhilangana 15.5 . ) 84,45
2e Bhagirathi 61.2 ) 58,8
B, Yamina 42,8 57.2
4o Tons 100 : -
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Free floating is adopted in main rivers i,e, Yamine, Bhagirathi and
Bhilangana, Most of the coniferous specles are transported by main rivers,

GING

16, MARKING OF TREES FQR FEILING

The information was collected from 25 case study coupes for direct
costs incurred on marking of trees in the coupes, The information of “u+snl
costs and the number and sizes of trees was collected from Divisional Feoscsth
Office records, The cost™per cubic metre has been worked out by -assuming €5

. ¢ms dbh. of marked trees,

The cost of marking per cubic metre for marking lower diamster classes
comes to be high because contribution of lower dismeter classes to the total
‘volume is proportionately very 1ittle in comparisén': to the highei«diametar
classes, Since the proportion of diffsrent diameter classes in dlfferent
coupes 1s generally different and hence the cost per cubic metre has been™
worked out by assuming average diameter of 60 cm, of the crop.. The cost
of marking ( excluding demarcation of boundaries of coupes, and establishment

charges ) comes to-Rs, 0,03 per cubic metre, -

17, FELLING,

Felling 1s mostly carried out by saw and axe. Lhe peyment is
generally made on per trec basis ddpending upon the diemeter of tree,
‘Lopping and roping is included in the felling operation and the charges !
are also included in the felling costs The lessees ~generally account. S 412
felling and conversion charges in terms of B.G, representing Broad gauge
sleeper ( 4,2 cft, )« This fecili- tates giving further sub-contract to
petty contractors, ’

Felling rates are generally higher in higher altitudes. The felling
rates in all the catchments vary from Rs, 4400 to 6,00 per cubic metre,
Felliny charges for broad leaved species are higher than coniferous
species, N : .

a1 The following are the average felling costs as collected from the case
studies,
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TABLE NO, IX-7,

_FELLING COST PER CIBIC_METRE,

§1.No. Name of Catehment o ‘-ﬁcnifergus snecies beadzleaved
e e ——— -_M Rs" j—m -
1. Bhilangana 5.0 6 .'_5"1
3. Yamuna - 4.75 §.00
4, Tens 5,00 8. 25

. r— e —

18. LOG MAKING:

The process of conversion Ancludeas cross cutting of felled trees
intoe logs, dslimbing and débarking. Croas cutfing is mostly done by eross—cut
gdaws. Delimbdng and debarking are done by axe, 3 metres long logs are generally
mads, .

Case studies have revealed that the cost of log making 1a ks, 4,65
per cubic metre,. -

19. SLEEPER MAKING$

M o3t of the coniferous wood from the area la removed in the form of
sleepers. This conversion at the site decreasss the cost of transportation and
facilitates off road transports cuch as manual cerrlage, dry and wet slides, gravity
ropeway and telescopls floating ete, The sleener making ias done by:

(a) Manwwal Sewing o
{(b) Machine Sawing

Manual Sawing 1s usually carried out at the site of felling itsealf,
This 15 a wasteful methed, The recovery ls about 5n%, The slegper making is
-done on-plese—meal basls, The cost of slesmer making is higher in higher altifudes
and remote forests, The oost per cublo metre varles from R, 28,00 to ks, 48,00,

Agz;gge cost comes to ks, 34,45 por cuble motre of sawm volume as revealed by case
s 9.

Machine sawing 1s not oammen, Legzing Division Uttarkashi gonerally
extracts logs and converts ths logs into sleeners at Cengcrli Portable sawing
machines arg not oammonly used, The gost through machine sawing works out to

31023.05 per cublo metre taking into oonniderat}on the capital cost and denreclatien
ete,

20, ENGRAVING PROPFRTY MARK}

The operation conelsts of engraving property mark on two faces of
the sleaper/logs before they are trarsported from the foresti In oase of logs thig
operation also includas cleaning of the ends., The payment 13 made on plece meal
basals, Gonerally, B, 2.00 pex 100 marks is the rate in the area, Tha rate for
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engraving property mark for different produce is as under:

1) Sleepers and scantling =k, 0,5/ cublc metre of sawn volume.

11) Logs =3 0,12 ) -do- ~do=-
( Agguming 0.5 cubic metres as the
volume of tha log. )

21. MINOR TRANSPRTATION:

Minor Transportation consista of one or more than one of the
following methods =

1) Rolling
14) Manual carriage,
1ii) Carrizage on the mules
iv) Dry slide
. 7)) Wet alide
vi) Telesccplec floating
vii) Oravity ropeway.

22, ROLLING:

Most of the lessees in the area- extract conifercus timber in the
form of sleepers and thercfore, rolling 1s generally not resorted to. Only 10~15%
material is extracted in the form of logs from the survey area. The operation of
rolling involves hard & risky work., Rolling of logs over a long dimtances is
not only expensive but impracticable also. Cost of rolllng varles with terrain,
slze of loga, and skill of labourers. The cost of rolling from the case studles
works out to lis,. 9.35 cublc metrs/Hm.

23, MANUAL CARRIAGE:

The timber conmverted in the form of sleepers 1s often carried on
htman backs to the road side or launching depot, This method is remdrbed to-£ar -
a _distance upto 5 M, The cost of transnort varies according to altituds, distanca
from road side or launching depot and gradlemt, )

.« -

-

y KA . B L. T L . . - 5
. Tne cost of transport. by thls method cames to Bs, 10.M0 $a'Rs, 17/Fm./m .
The average cost calgulatod from 46 case studies works oubt to E?_. , }g.,gf}[éub‘ic lx_lnei;atﬂ_-{' L
¥n, of sawn wood. ) ’ A O

24, . CARRIAGE ON THE. MULE BACK:

This method is employed in case of broad leavéd species, where —
the logs are made of smaller sizes. The carrdage of timber by this method'depends ™
upon slope and the route. The average cost of trangport worked out from 15 case
studies, to B 5.15/cuhis metre/¥n.
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25, DHY g ITE;

Thess are trough shgped structures constructed out of 8awn
natorigl gnd fitted roughly togother. Te grgdient roquirements is 1:3.,5 to 1:7,
Dry slides gte genorglly constructed over ghart dist,nees. The timber is
Carried menuglly to the slide head,

The estimated cost/oubic metre/Km, comes to Rs, 5,23,

”6, MET SLIDEG:

Wot alides are just like dry alides exoept that in this o 80
the water 1s gl used as 4 notive power in addition to gravity, The aleepers
which are used for construction of wet glidas gro glso hrought. down when no
longer required, The success of this mothod of extraction depends won contimpus
and sufficient flow of water in the slides, The estimgted cat of wet slides
comes to By 2487/cuble motre/km,

”7, IELESORIC FLOATING:

This method of floating is adopted to bring down dleepers in g
strean with owldyry beds gt certain plgces or with other obstructions which eregte
difficultios in freo flogting. Sme grrangaments zre made at different places for
the purpose of retglining wator and providing pass-ays, Generglly sawm naterizt
is used for cemstruction of such passWayss Flogting in theso ngllghs is generally
cprried out during rainy season when there is sufficient water from rgsin gnd malted
enow in the nallghs, -

The cost of flogting depends wpon torrgin of Nallgh gnd mmber
and length of obsiructians, The length of telescopic flogting iIn the gres vyries
fram 5 Kms, to 50 kKms, snd tho cogt varies from 0,54/km, to 1.00/Kn, per cuhle
metre, The gveragze cogt caues to fss 0u86 per cublec motre per Km, .

78, GOAVITY ROPEWAYS.

Thore are tio or threo load Carrying ropes usuglly of 8 m dimmeter
called trackerovnes, These gre fixed botwoen loading and unlogding stations,
There 1s a continuwus andloss rope of 6 mm digmotor commonly known ss conirol rop@.

The load is hung on track Topo and ia glso atbached with the ognizbl rope, Tho
idegl dlopo is betwoon 22°-35° and safe Working load is 0425 n°,

The cost consists of operatlonal cost, depreciation on equipment,
- and instgllatdon cost, Tho sverage cost including the deproclation on equipment
as calculated from 7 case studies comes to R, 3.60/oubdc metres, The span of
ropoWays is generally within o Kilonotre,
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29, MAJOR TRANS ORTATION; _

" Trangport-by rogd ia mpinly by 5 ton trucks, The cost of
transport was assossod by diroet inquiry from the lossses, The loesseos normally
hire trucks for transporting their timbor to the markots, &mne of the lossees
hgvo their own flest of trucks, Tho normgl cgpacity of trucks is 7 cublo metres.

Tho cost as worked out from 36 oase studics ls given beloW;=

Boad Glags . .St dn fa/oubié meire/km.
(B-) Hill PuGCa (2] ) OI 65
( b) Hi 11l Kadlha..' 1) 00?0

. Tho. st includes loading ond unloading charges also.

0. FRER HOATING; -

Freo floating is cafried out in Yamuna, Faegirgthi and. Failangans
rivers, Mostly dlegpors gre being flogted, The cost of free floating includes
the cost of launching, water fee, cost of collection sorting gnd stacking,

The’ timber floated in Yamuna river is ocollected at Dokpathar -
end timber floated in Hiagirathi and milanggna rivers is eollected gt Riechikesh,

The spproximato distanoes of these rivers e froo floating 1s cprriod out is
gilven below:— 1 - . i

o

Naae of rivor, Appro:d.mé.to digtance iﬁ Ié)gﬁotmero froc ﬂ_o.ating"
1. Hilangang T e, 170
2¢ Ihaglirathi, o 250
Se Yamuna.. .1._ 120

., The poriod for floating is betwesn Octobor to March whon there
1s no danger of any floods, The st of frec floating has boan asgossed from
46 caso studics and tho gvorage cost vorks out to bo B, 0.15/cublo motro/Km, in -

case of Hiagirqthl and Eiilangana rivors gnd s, Oe21/oubic metre/Kn, in cqse of
Yening river. : : » )

31, AMEITIES T0 TABOUR;

Sone gmount of gxponditurc is also incurred in providipg cortain
anonitics to the lgboiwars amployed in logging oporations, Tho Iabour camps aerqg
set up by lalowers aznd the Wagos for these days gre paid by the lossoe, ! The 3,
supply of ration, r.;odioinos ot0; is 4l made on subsidised ratos, h

_ 1% has not boon' possitile to work out tho exaot quantmi of
oxpenditairo inwived in providing thoso fpedlities to lalowrers, Neverthaleas
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it can ot be ignored, It 4s
itdos

in respect of thoso ghoen oxcop ting
32 QVER HELD QIiRGRS; °
' These  include pay of Munshis

off amployed by sty
xaet oxponditure
arges has beon o

Calculgte the 6
for overhead ch
varies from s,

on over head
llected fronm

0 Forest Dopartment,

por cubic nmetre,

proposod to provids 10% of all itans of expenditwrs
for marking gnd najor trangport oxpandl ture,

and othor at,ff aployed by lossees

1% 4s not possible to

this study, Informgtion
The over hoead chargos

Average over head cgrges nay

chargos for
ocontractors,

be teken to bo ks, 10,00 per cubie motre,
33 ﬂﬂw—w 5 BIGC METRE RN VARIOUS QPER ER,TIONS:
3
1, Marking, 0.03
2s MP1ling including roping & loping, (a) Gonifers 4,75
(b) Broad isaved 8,25
3s  Oross=cutting, ' 4446
4e dloopor ngking, (a) Manugl
Sawlng, 34,45
(b) Machine
Sawing, 23,05
S, Ezgraving_pmperty mark, (a) Slcepars 0.%0
) (b) Logs. 0.12
8. MINOR TR/N G ORT, )
1) Rolling 9,35/1m,
i1) Manual cgrrisge, 12.26/in,
1i1) Carrigge on mulo back 5415/},
iv) Dry sitide, 5423/km,”
V) Wot f1ddo 24&7%/km,
vi) Talescopic flogting, 0, 86/km,
vil) Gr,vity ropeways, 84 60/k1n,
7o MGIOR TANSORTLTION, ;
1) ad wangyort including (loading gnd
unlo ading :
a) Hill Kachha, 0+90/1n,
bg Hi11 Pucegq, 0,63/im,
1i) &) o atingf Hggirgthi &Bilanggna)  0,15/km,
b) (Yeuimg) Qe21/¥em, -
8. lnmonitles to 1gkoim 10% on all itms from serigl No, 2
to 12, ..

9« Ovor heyd charges,

10% on a1l iiams,
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54 CQOT SNLLYSIS:

In working out the differont cost saaponents of felling and
extraetion the prevelgnt methods of extraotdon in the grea have been tgkon into
congidergtion,
' Gost of exurgcetion has been worked out by making the following -
asswyp tionss- .

b9

(i) It has boen gssumed that coniferous spocies wuld be extracted
as 1s the practice in the grea, Coniferous-species in rost of the srea are being
extrgeted in form of gdlecyers,

(ii) Brogd leaved species are being extrgeted in the fom o‘f
logs only. )

(1ii) Transport of coniferous specios has been assumed to be done
by free fleating where ever possible., In rest of the ares transport by road has
been gssumed, . '

(iv) Transgort: of Wroad legved speciss is done by road,

. (v) Loss in floating has been included in cplculating the cost
of freec ﬂ_oa]hing, .

(vi) The cost of extraction indluding felling and transport
from the wmst units to the delivery sites has been worked out for each cost wit,
The cost of extraction varies from ke 60400 per cubic metre to ks, 250 per cubic
netres, The costs of extrction arc caiparatdvely higher in Bilanggna Cqtchment
thgn in other catchuonts, +

35, MT hﬂ'ﬁi.

Twenty rupees cost classes have been formed, The total wlume
in a cost unit has been egleulated on thé bgsis of growing stock figures of the.
saaple point flling in the cost wmit, Lttagching this voiume to the cost of
extraotion of the wmit, wlumes in different cost classes hgve been worked out,

The wlumes of different cost classos in ‘d'iffaren'b ogtchnenta

for tringing to the deliwvery sites ( Rlshikesh for Bhilgngena and Baggirathi and
Dokpather by Ymmna and Tons) is given in Tatlo IX-~8 and I1X%-0. -
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TABLE NO, JX-8,
YOLUME IN DIFFEIANT COST CLASSES,
Dolivery sitc= Rishikesh Volume in '000' cubls
—ii . natrad.
Volums of coniferoug % of Volune of Brogd & -~ of
_ wood extrageted as total leaved species tatal .
st classes glesper, wlune, extraoted as wluge,
1o
4060 - - - -
60--80 - " 107 Ced
80~100 1842 8.9 617 2.1
100=-120 7137 34,7 - 704 242
10~140 5412 16,6 5210 21.4
140~160 r434 11.8 9170 37,6
160=180 1613 7.8 5651 22,8
180-200 812 . 3.9 1399 5.7
£00=220 2766 13,4 1355 5.6
: 597 : 2.9 Ly & S 1.5
OTL; 20603 - 100 R4Z67 100

Volunes in differant cost dlgsses in Yamuna and %ons catchment for the
delivery eite Dek-Pathar have been calculated gnd given belowge

, TLHLE NO, 1%-0
' * VOLUME IN DIFFERFNT COST (LASSES,

Rlivery gltee DakePathap — Voliume 000! ou a8,

Volune of conifercus. Zof Volwe of Brogd leaved of

Gst odlassea Wwood extracted as totgl, speocles extraoted total
gleeper wlwie as log, wlwme,

40—60 ~ - - 27 2.4

m-& -y - 574 5.1

80=100 - - : 743 6,1

100+120 . 820 7.3 1811 14,8

120=140 1970 17.4 2061 25,1

140-160 458 i X,6 3533 29,0

160-180 ]362 0,9 800 6.6

180=200 780 6,9 ) 1n17 8,3

820 and alove | 1592 7% ) 484 429

Totgls U3 100 12197 100

¥ - Py

Thus, it is dlegr thy,t maxinum wlume is in fs, 100/= to ks, 160/-
cogt alasses, The wlume In cost alasses logs than 100 is hardly 5,5% The voluue
in cost clegs less than Rs, 100, Rs, 100 to 150 end more then Rse 160/= is given below,
3.6% of the totgl wlums is wescononlcgl to extr,ot, -
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TARLE NO, IX=10,
Bsticlasg infe, ___ Voluno in '000Tcubic metres  Percipiagent tobol volmme
Legs than 100 3880 .5
100~160 42720 60,1
Ise 160 and pbove 2180 3048
Uneconomicyl to extract 2589 3.6
LT T ' 10

36, RLAMVING NEY R0:DS:

ad and rivers gre the two importsnt modes of timbor transport
in the grea. & much denser net work of road gnd extrgdtion routes would be required
in the areg if the plans for intensive mgnggement and estyblishment of wood bgsed
industries 1s to nake any head way. 4 net work of roads would havo to be dsveloped
over the entire area in order to tqp ll the rosqurces,

Mad denslty in the different cgtclments of the grea is as unders=—

Slelloa, Catchpont oad densitv in KnfSe. K.
1! Hlil angaria 0.05
e Bhaglrathl : 04987
2 Yagawma 1,70
4, ‘Tons 270

It is clogr that Bhilangana Cglciment 3s having very poor road
net work, It is, tharafore, proposed To construct the following roads in the grea
in order to tzp the resources ofthe catelinent,

dlaNo.  Name of the propoged road, ' {oproxinate distange in Km,

1. Ghansall to Gangi 60 Km,
Pe Cd'la,n.';ali to Jhﬂla manda_n-i -e m
00 Km,

The distances have been cgleculated with the halp of topogrephical
ngp sheots,

37, GOST OF ROAD CONSTHICTION:

dssundng the wst of construction gt se 1,25,000 per
kflonster, the total Cost of censtruction works out to Rs. 12.5 nillion,
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58+ " ROONOMIC CONSIDELTIONS:

This huge amownt estingted to devolop the road net work in the
area 1a not nascessarily to bo spent immedistely, Gnstruction of roads can ba
phased out and ecgn be regulated a8 ner requiranents of loggling plan,

Bosldes, forestry being the main benificlary there is going
to be an over all developnant of the gres particularly of Biilangang ecatchment
bocquse of the proposed roads, It will 14irlk a8 nuber of Inhgbited areas and
Will pgenorgte eploynant potential in g big way. 4s a result of this investment
variety of socigl bonefits will accrus, justifying g part of Investment to be
accounted for =o0iul costs, '

Evon if this investment on the development of road net work
is supposed to contribute nothing towards mclal cost and ptributed solely to the
cause of extraetion of forest produce, it will est on an average at the rgte of
ks, 2.27/per cubic metre 1s by no means & heavy investment, This investnent should
be viewod in the light of tha tranendous benefits, it will bring and the contritution
it would make to tho prosperity of the aroa, '

@ #RGNQ
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CHAPTER~ X

INDUSTRIAL POSSIBRILITIES,

Y

1. Survey has revealed that the area is rich in forest resources. These
resourcas 1f tapped systematically and intensively could yleld rdch devidends to the

+ forestry asector and may provide an effective lever for immroving the standard of living
.of local populace, Co- '

L. The wood raw material available for industrial purposes as worked out
"already ( Chapter~VIII) cames to:

: odel~L_ " ModeI-I1_
Coniferous 55 ,0( ©124,0
Oaks 71,00 895
TOTAL: 226,00 3135.5
S Coeniferous apecles such as Chir, ¥ail, Fir and spruce kave long

fibres and yleld very good pulp, Oaks which foytk about 50% of the total growing stock
are primarily used for fuel at present, Due to technological development in the fleld of

. pulping, 1t is possible to usoc hardwoods for pulp, Infact most of the exlsting pulp
end peper mills in the country are using increasing quantiti¢a of hardwoods as raw materdal
and new mnits are being planned on the basls of more and more use of hardwoods, It ia,
therefore, proposed to use Oaks for pulping which form the bulk of the resources.

4, Oonsidering that 1,5 cuble metres wood 1s equal to one tame in
+ w¥rht, the avallable wood in tommes per ammum for industrial purpose would ba:
- .

fnduateial wood Modght in Topnes -

Model=I Model-TT

Conlfercua 87000 83,000

Qaks 114000 _ 1,286,000

TOTAL3: 151000 2,090,000 _

Asguming 300 working days in a year, the eapacity of Induatries that
cén be set up for different kinds of pulps are glven in the Table bolowsr-

-

TABLE NO, X-~I, ]
51.7o, Kind of Wood ¥Ind of pulp Tield  _Canacity in Tomes/day
Model~I —_ModeloTl |
[ ] .
1. Coniferocus weod . . Grownd wood 20% 17 249
. Semi chemical pulp 70% 86 © 194
Chenical pulp 50% 62 138
2., Oaka Grond wood. 002 842 378

Contents |
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~G1ee

5, Thus it 13 olear that the area can feed different kinds of pulp
ni11/mills of the capacitios as indlea in table No, X-1,

6. However, 1t may bo gautioned th¥% the industrial infrastructuro
in this region has not adequately developod for
indugtry like pulp end paper mill. ,A large mumber J
roquired to man the factary as well aa to oarry aut théslogzing operations in

the hilly terrain, Howaver, it is hoped-that by the time“the pulp and paper mill

comes to steam the required scture would be developed, in view of the ooncentrate !
efforts that are being tegumhe dovelopment of industries-in.the HL1l

Dlstricts of Ubtar Pradesif,

/ - § - -
. Ig-ecBmaller wit of pulp and papor mill iz plarmed the.ares—mway—~-—_ _
supply r}wmccferial to 2 plywood mill also,

oadegiogionc]
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AVAILABILITY OF INDUSTRIAL RAW.MATER IAYS .

1)

11)

Industrial raw-material for Pulp and Paper Mills of the
capacities ag calculated in table X-1 are available, mmder the
two different cutting Modols considered.

Other aspects for the installations of Pulp and Paner Mills
such as selection of site availabilitr of power, transportation
of chemlcals and other important factors has, of couvrge, to be
got investigated,

2. REMOVAL OF CULL: -

1)

3. LOGGING:
1)

i1)
114)

Porcentage of cull in Fir/Spruce and Onks 1s significant in.large
slzed trees. It id, therefore, necessary that doad, diseamed

and over mature trees of these species should be removed on

prio;ity basi~ mo as to ston the negative increment in these forests.

In order 'té extract maximum miantities of wood at the cheapest
cost as far as posslble, .there can be balanced blending of
mechanised means and conventi_o_nal methodas of logging.

Portable Saw #f1le may be used for conversion in the coupes.

Existing roads may be dmproved and the construction of new roads
as suzgested w8y be taken up as early as possible as per suggestion

made in Chapter IX,

4. REGENERATION:
1)

Artificlal means of regeneration have to be adonted to augment
natural regeneration of different speoilss.

i1) Closures to grazing would be necessary for successful plantation
prograrmes.
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S MAAGRIENT PRACTICES:

#1  Daodar may centinue 19 be managad with the objective of thn
produgtdon of large aize timbar,

11} @ the finaldsation of the Pulp mil1 ferests of Ohin, kail,
Fir/Spruces and Oaks shall have to be managed on comgentrated
regeneration systems %o produes 40 em, dlameter trees for pulp
wood and for timbar renulred for fruit packing cames,

111} The S1lvieultural gystem to be used will derend on the requirement
of the smpecles and site depending unon various other feotors.

EDHRHEOH G
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APP ENDIX - I,

STATEMENT SHOJING CATC HENTWISE EKISTINC ROADS WITH DISTANGES AND

Getehment
BHILLANGFA~

BHAGIRATHL.

YAMUNA .

TONS .

St.No,

1.
e
3.
4.

BOAD DENSITY IN U,P, SURVEY AREA,

Name of the Road with nature.

Tehri-chlra batla khal JPHLD, pucca Rcad
Dobata-Paukhal P.W,D. pucea Road.
Tehri-Hindola khal P,W,D. ¥acha Road ( part)
Pat.eb-Akhﬂi'i-aain.Fo;est-l@chﬂ Road

Total:

Deoparyag-Tehri 7ila Parishad racha Road (Part)
Hindola khal-Tehri P:¥,D, Facha Read(Part)
Chamba-Dobara via Gaja Forest Vacha Road.
Cha.mba-Surinrrh Dhayr Forest Facha Read.
Bhaldiana Ut‘tarkashi PW.D, Pucca/lacha Read.
Chamba~Gangotrd via Uttarkashi PW.D, Puceca
Road (Part)

Lambgacon~Par ap I\haar PW.D,~ Xmcha Road
Dhauntri-Sain B,W, D ¥acha Road
Dharasu-Chapra P, U D. Pucca Road
Silkiasi-Bangaon Ferest rFacha Road

Kard-CGalr Forest Kacha Road
Nagunged-Mahldanda Forest Facha Road

Thang. Dhar-Moldhar Forest ¥acha Road
Gangori-Kardla P W.D, ¥acha Road .
San~-lurnaD-har Dewda Férest Roead
Gangotri~-Mahiddandae Forest Kacha Road

) Total:

Misscorle~Yemuma bridge P,W,D. Pucca Road
Mussoorle-Forest Rcad along main ridge
lalsl Yemnotri P.W.D, Pucca/¥acha Road
Kalsl Chakrata“ P W.D, Pucca Rcad
Chakrata~Tuni P;W.D, mettaled Road (Part)
Chakrata~Xharamba peak Foregt Kacha Road
Chalrata-Dooban Forest Facha Road(Part)
Newgaon-Purcla F,W.D. Pucca RHoad
Chakrata-Yemuna bridgs P.W.D. Kacha Road
Barkot-Saharasn P,Y, D Pucca Road(Part)
Purola~Fkuthnor Forast Facha Road via sainesnl
Purola~Jurmola P,W,D. Facha
Dhanaulti~Negtisa Forest-Facha Road
Chemba-Mussooris P,W.D. Pucca Road

From Tunl Roag Budher Forest lacha Road
Richhari-Jalalia P,w.D. Kacha Road
Chalkrata-Tunl P.V_D, pattalsd Road{Purt)

Total

Length _in. Kma.

52
10
i0

195
s
14
40
18
2N
5
24
15
2N

7
510 Kns.
31
15
150
42
10
24
8
18
32
16
52
20
30

—RD.
—hOA_Kus s

19

18

20
Oy
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