AN = TN s = (FOR OFFICIAL USE ONLY)

(QJKEZ—S

GOVERNMENT OF INDIA
Pre Investment Survey of Forest Resources
25, Subhash Road
DEHRA DUN

Report on Plywood Resources of Singalila And
Tonglu Ranges
of

Darjeeling Division, West Bengal

A1OD75

Contents



RIEZ-2

_REPORT_ON PLYNOND RESCURCES OF STHGALTLA AND TONGLI BANGRS Op

DARJEELING DIVISION WEST BENGAL,

Contents



PREFAGE
Chanter= Ta—
Intrrdactisn
Objectives
Area Statenent
Local features
Gliapt, .
Desim
Chantep- IIT.

Inventory

CONTENTS.

Blockwise distribubion of stems by diameter and

utility eclasses.

Conputation of volune

Gross volune
LY

Gull study

Net volune

Chanter-IV

Logging #nd transport studles

Chaoter- V|

Utilisation of raw naterials.

.o

Q@R QNPHQ

s
F

10

10

26

31.

Para

1.2
1.5

1.4

5.1

3.2
3.5
3.4

3.5

Contents




LIST OF FIGIRES

Figure 1. — Project area in Durjeeling Forest Division (West Bengal)
Singalila & Tonglu Ranges (Scale 1" =1 nile)

Figure 2. ~ Project area showing grid points,
Figure 3, = Oriaentation ~f the plots in the grid centre.

Flgure 4, ~ Bardiagrams showing diamector class disbribution of trees utility
classwise.

LIST OF TABLES
Tohle 1, - Area Stateuent
Table 2. - Percentage distribution of slopes.

Percentage distribution of different categories of stoniness in
soils.

]

Table 4. - Table showing the distribution of depth rf ‘the profiles ewarined.
Table 5. - Roads.
Table 6, - Allocatien of plets te different blocks.

Table 7.

Blockwise distribution of stans by dianeter and utility closses
(Estimates).

Table 8. - Gemaral Volume sguations for plywood.

Table 9.~ General Volume equati~ns for totel timber.
Table 10, - Local Volume equntions for plywood.

Table 1l. = Local Volume equations far tetal timber.

Table 12.

Gross total volume in Darjeeling Project area 1974 |
Table 13, = Oross plywond volime in Darjeeling Project area 1974
Table 14, — Total timb-.r volune in Darjeeling Project area 1974

Table 15-

Smallwond volumc in Darjecling Project area 1974
Table 168. - Cross volune for varinus categeries of wood.

Table 17, - Standing culls in the forests.

Table 18. = Net volume of different catagories In Project area.
Table 19, - Logging costs.

Table 20, — Tablo showing transporting cost of timber from varinus loading
depots to proposed industrinl sites.

Contents




ABFACE

b
E

LY
The West Bengal Forest Directorate carried out the rescurces survey

of the forest areas of Singalila and Tongiu Rangas of Dar] geling Division
of West Bengal during 1970-~71. The report has since been published in

the Bulletin No.47 Pt.I & II of the West Bengal Forest Dirzctarate, Since
the design for the survey was adopted on an ad-hoc bagls, the jjest Bengal
Porest Directarate requested the Preinvestaent Survay of Forest Resources
organization to wndertake a survey on proper design, The main function
of the survey was to determine the availability of plywood raw material
at a precision af+ 10% at 95% probability level,

while carrying out the survey, besides preparation of forest inventory
information, efforts were made o study (1) economics of logging and Wwans-
port of plywod ravw materials to the two alternative sites, ¥iz, siliguri
and Ramsm, (?) digmater distribution of plywood species and others, and
(3) cull studies,

As a result of this survey it has now b%en said that a commercial
plywood factory requiring more than 16,000 Bn” per ysar of ply logs can be
sustained easily. This quantity of plywood raw material is avallable
annually after meeting the exisiing commitments. As e result of the logging
studies, it has been found that Rgmam will bs a better site far the factory.
It is, however, suggested that for siting the mill ete, a detailed feasi-
bility study may be carried out before going in for financing such a
pro gramie,

This is almost the first report preparad by the new Eastern Zone of the
Preinvestment Survey of Forest Resources organization wder the charge of
Dr. A.K. Banerjee, Thz work of Dr. Banerjec and his staff dessrves apprecia-
tion particulasly when it had to be done without the availability of aerial
pho tographs, Had the photographs besn availalle the woik would have been
a 1ittle quicker and probahly the area figuress would have besn mpre accurate,
But insgpite of everything it can safely be mssmed that the errors, if any,
are insgignificant,

(ROMESH CHANDRA)
CHIZF CCOADINATOR,
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CHAPTER~I.
INTRODUCTION

The forest areas of Singalila and Tanglu ranges in Darjesling
Division of West Bangal are sltuated in tie north western corner of the
state, tordering Nepal and Sikkim, Even though some plantations were railsed
as early as in 1920 and clearfelling fellowed by planting is being continued,
zhe operation is on a very limited o becauss of the difficultiss of
accessibility and exploitation, In the lastdactdo a number of roads have been

built and the Wost Rengal Forost Gorporation vhich has taken over these areasS

recently have plans to widen the existing road and to layout new ones. Aswn

result of this development, the locked-up forest resources fo these ranges

will be soon available for exploitetion and thervefore infremation on relisble
___yresources invantory has assumod importeance. ,

The West Bangel Forsst Direciorate completed the resources survey
of these regions in the yzar 1870~71 and campilad a report which was published
by ths #,B, Forest Dircciovate as Bullelin No, 47 Pt I & II (2). The
design for this survey was adopicd on an ad-hoc basis and the published
report doss not claim any mecific accuracye West Bengal Forest Directorate,
therefore, requested the Preinvestment survey of Forest Rssources Organisa-
tion to undertake this job and indicated preference for get.ing certain
gpecific infomation. on the resourc s of the area, which has been indicgted
later inthe report,

The present work was taken wp in the field and camploied batween
November 1974 to Dicember 1874,

The Sorests of thc area generally belong to ihe middle hill
forests corresponding to Chamion and Sethfs (2) 8 B/C1 (East Himalayan
subtropical wet hill forasis), Usper hill forosts corresponding to upper
nill forosts IT B/C1 (Zast Himalayan wet tamperate Forests), They are
cosposcd of a large number of broadleaved species and three species naneky
Taxus bgccata, Isuzg gumess and abieg dengs, of the coniferous group.

1.2 ORY ACTIV.SS
The objectives of tae survey are enumerated below ;-

1) Dotormination of standing plywood volume at a precision of
+ 10% at 95% probability lsvel, The species considered
sultable for plywood (local names in bracket) are s
1, Acor ewmpbellii (Kapasi)
e Alnus nepaulensis (Utls)
3 Beilschmiedia sp, (Tarsing)
44 symingtonia populnea (Pinli)

Se Castanopsis trituloides & C. hystrix {Katus)

..II"...IZI
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S. Cinnamomum sp, ( sissi)

7s Elaeocarpus lancegefolius (Bhadrase)

84 Machilus odulis (Lapchekawla)

D Machilus ggmaiena (Ciiplo kaila)

0. lHachilus odorgtissing (Lalikawla)

11, Al cimgndrs catheartii {Tite charm).

12. Hichelia excelea (Mithe chaip)

13, Nyssa sessiliflora (Lekh chilewni)

14, Prunus nepaulensis (Arupate)

15, guercus lamellosa (Buk)
15, Quercus lineata (Phalant)
7. Phoebe gecies (4ngare)
18. Cedrela species (Toon)

19, Betula species { Biujpat)

.  Michelia lanuginosa (Phausrs champ)

21, ingelhardtia spicata (Mauwa)

22, &chino carpus dasycarpus (Gobre)

23, Juercus pachyphylla (Sungrae, Swmgrs katug)
24, Tamus baccata

25, Mangnolia campbellii (Chege chamy)
23, Tauga dumosa (Tengresalla)

27, ‘Abies densa (Gobresalla)

28, -Aododendrons (Guras, chimul ata,).

Others : Non~nlywood.
The study of the zconomics of logring and transport of plywod

raw materials frem thz forsstis "to two altemative sites nanely
5i1lliguri and amam (See Fig,1)
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3) Preparation of digmever disiribution ol Joblag of plywocd and
lother! gpecies.

4) cull study

1.3 ARBa SPATSNT

The rangss in the project avea are divided intc g number of
forest blocks, The net areas for each block have been caloulated from ths
data .available in Tanth Vorking Plan for the Darjeeling forest division{3)
reducad by the arcagwhich have gomag out of natural forost stocking because
of road building, nlaniations 2tc Wne‘t area, 'tnerefcre, excludes the
planted u» area, roads, recst housss, foregt villages, rivers, very steep
rocky areag and land slide areas, , 1t may, however, be mantioned that net
aica statement cannot be trzatud as abmlutely correct whichigeuld have baen
case had the aerial photogrephs been available, But the error , if my,
will be small and is not likely to effect the data to any significant
extent,

TARLE 1, - AREA STATRMMNT

. h SR G e A M Gl SmE RS R MR me Ak e R Emm  dem e GEE e R Gf bm S Mms Sve Mmm S e S mm W B e e s

Divisian Range Hock Total area {(ha,) Net area(ha,)

Darj eeli;g Smgc;lila o Phalut 1475,94 1%91.89
S5ingalila Sabarkum 215179 044,72
Singalila Reragm 1572, 26 1236,41
Singalila Sirdi 1134,74 1118, 34
Singalila Sandalphu Q111,33 1993,25
Singalila Puth imbick  1651,19 1329.72
Singalila Nort: Rimbick  1085.82 1065, 37

Darjeeling Tonglu Tonglu D474 246,77
Tonglu R111ldng 555, 34 500.60
Tonglu Salimlong 772,58 717,10
Tonglu Salimtong Extn, Not consldesred
Tonglu Kankibong 1692,86 1580.70
Tonglu Little Rangilt 787,55 478,34
Tonglu Batasl 339,15 113,31
Tonglu Rithu 1494 1418,42
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1.4. LOCAL FEATURES.

The area 1s situated between 1l titudes 27°-301-7" and
26°-5914" North and lengttudes 880 — 110~ 52" to 887~ 110 — ON Fast.
Manebhanjang a small villags on the srutheeast eorner of the aren can be
renched by an all weather road from Darjeeling ( Figure- 1 )

Climate: The climate js sub-trdpicnl to temperate. The mean naximm
and nean minimm temperdtures of Darjecling which is a little east of the

area under consideration, are 47°F snd 25°F in January, and the nean maxirun
and nean minfmun temperatures during the hettest period are 88°F and 58°F
respectively. In the area under study the tanperature is generzlly lower

than that of Darjecling. Forest is very common during December, Januafy and
February. It snows almost every yenr but is not of consequonce as the total
fall is small and it does not stay far long.

Rainfall is very heavy in the monsoon menths nanely June to
October. The rainfall at Salimbong Tea Estate varied between 37 to 228 am.
botween 1951 to 1965 with an average of 254 ans. At Sandakphu the average
between 1960 to 1965 has been calenlated to be 330 ans,

Tapograchy and dradnoaes - The terrain is mountainous with elevation ranging
fran 1685 n, to 3655 n, The meximm elevation is in the north—east comnoer.
The northern slopes of the survey area are drained by Ramam river, Great
Ranglt river and Little Rapgit river. Part of the Southern slopes are the
catehments of Mahangda and the Balasen river. The slopes of the Project

aren are generally steep to very steep. Out of 130 plots chosen at randmn

as per design described later, the distribution was found to be as followsi~

Tablee 2~ Parcentage distribution of slapes.

—--—--—-—-‘_—-“—m—---m“—-h_mu"—-u-—h-—.m....n--.m_-n--....m_..-...-—.———.

e Slope b """ —~ — iPeregntage distribution of plots. _ _ _
Logs than 2 0.C0

- g 5.9 .80

.

W B 10-19 18,12

H—n 2029 38,90

o+ W 3039 36,10
e 608 _ _ Lo

It will be seen that the largest concemtration 1s within R0-~39% slope,
ff_g_c:bs__-;-,: _ The rocks belong to the Archean age, They are corprised of
the Archean granite-gneiss and highly metamorphased schists. In addition there

were some Amphibolites and ultra basies. T 26.9% af the plots, rocks
were found on top surface while in 56.9% the¥ were found at depth of 0-1m.,

l..ll'.l.s
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7.7% at depth more than 1 m, and in 8.4% of the plots thepyals were not
net Wit cven at the denth of 3-5 meters,

Soils s The soils are generally yellow and grey brown Podzolics, The
soils are generally mixzd wy with certain agnount of stones derivad in situ
or transported, Table HQ,3 shows the percentage of soil profiles (121
examinad) of warious stoniness in the top surface,

TAZE -8, Percentage Distribution offlifferent categories of stoniness in
Soils.

T S Sm mm ER S Aal mm e omm ms B mm b e B e aw SeR e e b e e bew mew G Bwe A ek W e e e

A mm S md Al Mm ME Sw R T Gk bl e e MM dme ma WS KT MW e et G e Aet mm s A W et PR e e e

Less than 3, 40,5
1-5 38,4,
5-25 18e2,
25-50 - 4,1
S0=7 51 0.8

A S mm ER SR RS e s S mm e e TR A e e TS S S e BN e kel wmm G MEm W Gew M B e few e e M

The depth of goll is variable and out of 1% randea plots
chosen the depth of s0il was Hund to be distributed as indicated in gble-4,

TAYLE «4 Table showing the disgtribution of depth of the profiles examined,

Depth of soi} in_an._ _ _ . 7 " Percentage distritution_ _ _ . __ _ _
Less than 15 . 92,2
15-%0 | 26,1
31-90 53.8
90-180 i 9.2
180 + . 1.5

A lock at th. falle will indicate that the maximum number of
profiles have soil depth varying between 31 . - 90 i,
»
The hydrogenion concentration of 121 soils exagmined with the
help of field Ph, meters indicated that the Ph, varies betwesan 4.0 to 7.0,
The maximum number of them hgd Ph, of 6,5,

[ NI NN A A DDBI

Contents




B

Roads :~ (Flg.1) As mentioned earlier Manethanjane which is in the south

east corer of the project arca is well comeded with Darjeeling and alwm
with giliguri, A number of roads have been constructed within the proj act
area and a feow more are gither wmder construction or will bs taken Wy scon.

e P o mmmmm vt W ms e

1, Menohhanjang —~ Phalut Road 43
( via Meghma, Tonglu, Gairibas,
Kalipokrl & Sandakphu)

2, Manebhanjang -~ Rimbick road 40
(via Dhotrephatalt, Dilna,
Gairibas)

3, Dhatrephatak to Sglimbong 5

(Forest road)

4, Dhatmphatak - Lodhamakivla 33
(53.E.B. Road) near Barshatta
Village (Va. Palmjua)

Besides, another road from Gairibas to Rimblck is proposed for
congtruction by Forest Department,

out of the above roads Manathanjang ~ Phalut road and
Manebhanjang - Rimbick bmar via Palmajua A 1 lanebhanjang ~ Dilpa road are
only jeepable, Only 20 Km, fram Manebh:ajang of the Manethanjeng — Rimbick
rogd is sultable for heavy transport., Manebhanjang - Dilpa road, Manebhan-
jang - Slimbong rozd and Mensthanjang - Palmajha road ars sultable fov
helf tonna truck (1.5 cubic mater cepacily). They can however, be
convert ed for use by heavier transports by a small invesiment,

Pover - Hydel power stabion at Bijanbarl and supply from Jaldhaka
project are the present gources of power in the areas, 1he proposzd hydel
povsr statlon ot Remam is located close to the project area and is expectad
to be ready in a reasonably anall period of time,

Maps 3- Tha following curvey sheehs (4" = 1 Milefwere used for the
present work,

,1) Part of sheet Ho., 289
2) Part of sheet No.269
3) Part of sheet No, 269

4) rhest No. 259

m%é PP a2 HI%
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No pilot survey was considered necessary as the data <

collected by the Silviculetural divisian of Jest Bengal formed the basls

of our sapling design, Considering infinite population andblock as
stratun, the variations in the basal area per plot in each block were
calculated, The size of the sample withlQf precision is oblained according -
to the formula, (1)

n=1t% (Fpj & )°

---.-.n----o-n.-.ao-t(_l)

2
E
where n = Size of ths sample i,e. the total number of points to be surveyed,
J th
Pj = Tha area proportion of the/ block
5] = The Standard deidation of the § th block
B = Precigion fixed at 10%
t =2
to be
tnt workad out / 1% .. Taey were allocat:d to dificrent blocks by

the method of optimm allocation, Formula adopted was as foliows i-
nj = I;:l ﬁ. x n.....l'....'l.l..(z)
ZP] S
yhers the variables have ssma meaning as for formula (1)

The following table shows tha number of points obiained by ths
aforesaid method, which need to be surweyed in each Hock for the regquired
precision,

-o-u&-.noaag
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Tahle ;- 6 pllocation of plots to different blocks,

~8

Rlodk No,., of plots to be No. of clusie:
e e e surveyeds . o - . - of plofs,
Kankibong 12 6
Tonmlu 4 2
Batasl 4 2
Rithu ) 12 6
Salimbong 6 3
Relling 4 2,
Little Rangit 6 3
Sandakphu 14 7
Phglut 12 6
Siri g 8 4
North Rimbick 8 4
South Rimbick 12 6
Saber gm 16 8
Ramam i &
To tal 1% 65

As the terrgin was very hilly

continuous camp shifting to

vigit large number of polints would ha%baen propibitively expensivg, §t was
therefore, dec.s.ded thau@}uster sampling will be adopted, where each cluster

» . P

100 meters.

1 mile base map was subedivided by longitudinal and hor:l.zontal~r-r1.ds at
thirty second intervals. This grid pattern .
SQUATSS,

block (Fig.2) as per allocation shown earlier and the plot centives were
marked on the grid ceatrs,

..+ = will have 2 plots at a distancs of

In ordar to decide on the exact points to be visited, 4" =

wagulted in 236 num.ber of grid
Each.of these squaires were numbsred and with the random number
table of Fisher. and Yates {4 }

, Squares were selected separatel.ybr each

...l.l...-.....gi
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Tho plot grea was 0.1 hectare of g rectangular shape 50 n
(T) x @ m, (b} taking into account the fertility gradient which is generally
from north to south, Tho orientation and dimensions of the cluster of two

is indieted in figure 3,

Lavine out of the plots and collection of information
was
The field partics job /., to reach the grid centres with the
help of ths available map and local features like compartment boundary lines,
roads, fool paiths and Survey of India bendimark pillars, villages etc,

After laying out vhe cluster of plots as wer design, the
party collected the informations as per Form 1 to Form IV, A manual
appearing as Appendix -~ 1 éxplains the spocific meaning of each of the

colurns for differant forms,
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T VA TORY

3.1, Blockwise distribution of gteng kr dignoter and utilits clgsses

The enwmeration fomm (Form IT) :gindetnad. 0o digmeters of
the trees having diameter agbove 10 cm, overbark separately for cach plot,
This information was then tabulated separately for plyweod and spocies
other than plywood for four diameter classes namely 10-32 cms,, 4-69 aus,,
70-99 cms and 100 eas and ahove, The total nunber of trees for the utility
classes in cach diametsr alass for all the nlots falling in a block were
then added wp and multiplied by net grea divided by area sampled, Table=7
gives the estimates of all slems {(including standing culls) separately for
each block,diameter classwise for the utility clasces.

Table =7 — Elockwisge distribution of stems by diamoter and utility classes

{ Batimgtes)

Digmeter Classes (Ces.)
- I = N o I - " Total _
I, south Rimbick (1329,72/12)

Plywod 48756 299192 31027 16521 126523

Qthers 87540 W75 44382 - 109702

Total 135206 47649 35459 16621 236025
1T, North Rimbick (1065,37/8)

Plywod 110532 38619 25802 395 178448

Others 49215 10654 66 58 1332 87917

Total 153805 éms 31960 5327 246365

IIT, Sandakphu ( 1993.25/14)

Plywoed 2690792 58372 8542 5695 341688

Others PDBGE3 5695 - - 45558

To tal 38942 84067 B542 5695 387246
IV, Sird (1118, 34/8)

Plywood 61508 50324 22365 11183 145381

Qthers 20969 11183 1398 - 33550

Total 8R477 61507 23764 11183 178931

seevesard Oillt
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e e - = 0= . 4-89_ _ _70-89 _ _ 00+ _ . Totsl. _ .
V, Sabgrowm  (2044,72/18)
424263
Plywod 287528 102232 17891 16612
Others 35781 7667 3834 1278 48560
To tal 323709 109899 21725 17690 472323
VI. Raman (1238,41/12)
Plyweod 211212 51515 10%3 5151 278181
Others 78203 15455 1030 - 94788
Total 269515 66970 11333 5151 37 2969
VII, rhalut (1%91,89/10)
Plywod 20 5217 43149 8352 15311 270029
Others 59852 4176 - - 64028
Total 26 5069 47725 8352 15311 334057
VIII, Little Rangit(478,34/8)
Plywod 20927 11560 7175 3587 472049 |
Others 24514 3587 - - 28101
Total 45441 14947 7175 3587 71150
IXL Tonglu {246,66/4) .
Plywood 59810 2467 - - 62277
Others 21747 - - - 2174
Total B7557 2467 - - 90024
¥. Batasl (113, 31/2)
Plywood 5654 1700 1700 - 9064
Others ‘ 5099 558 - 556 6231
Total 10763 RR66 1700 536 15205

saemoss b b 12.
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___________ Q-39 _ .. .4D-B9_ _ . 7099 _ . _300f _ _ Total _
T, Rilling ( 500.60/ 4)
Plywood 75020 5008 - 2503 82599
Others 72587 1252 - - 7389
To tal 147677 6258 - R 3 155438
kibong
OI. Ka - (1580,70/14)
Plywod 346834 75650 250969 19195 467448
Othars 182683 21453 3387 2258 216757
Total 536323 97103 29356 21453 584235
XTI, Salihbong (717.10/6)
Plywood 37051 3442 14342 2320 93225
Others 22708 3586 3586 1195 31075
To tal 59759 47028 17928 3585 124300
V. Rithu (1418.42/1%)
Plywood 178482 41370 5910 - 225762
Others 174936 10536 5910 - 191484
To tal 353418 52008 11820 - 411336
Projsct Area (15252.83/1%0)
Plywood 1915490 551125 178879 102243 27477 37
Uthers 388861 115642 30235 6629 1089 367
To tal 2804351 664787 209114 108672 3787104
Note ;= (1) Figures againsgt the blocks are ihe. net grea in hef:‘ba.re/ Sample
Plotg, . 5
(2) standard error of the stem egbimagly works cut /‘to 5 .b 57% (for

entire project area).

! [rd
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The dnta presented in table -7 have been plctorially represented.ig bar-
dsgran figure— 4. The featurcs of the sten distribution that need pointed
nention are:-

1) Approximately 75% of the total number of trees beleng to plywood
uhbility class.

2) In the plywnod class, the number of troes are maximm in 10 ai.- SQGm.
dianeter class, prngressively reducing with the increase of
class size.

3) The large number of plywond trces in the lower diameter class
is indicative of tho fact that in the not- too- distant past,
the regencration md establishment of regencration were ample.

4) Approximately 25% of the trees 1re in ' others' citegory.

5) Among ' others' categnry tress in 70 cm. - QQ e, and 100 + am..
are few in number.

8) The standard error of the stem estimite in total project arca
ic 5.57%. '

This is, however, not valid for the figures in eoach block,

It may be specially peinted out here that Form -2 of Appendix -1
based on which the bables of distributien have been compiled, does not have
any colurms tn include remarks about the health or condition of the
enumernted trees. The cotimntes abrve, therefrre, nre gross and include
standing hollow and rotten trees but exelude the dend ones. In the chapter
dealing with cull studies ( Chapter IV), thess have been worked sut separately
and used for computation of net volume of different categrries of wood.

3.2, COMPUTATTON OF_VOIUME,

Seme definitiong:- Gross voelume for the follawing categories of wood have
beon calculated., Different ecategeriss of wond have been defined as below:-

a) Plywood:~ Woad having a2 minimm length of 2.5 meters and having
dimensions upto 30 cm. d.0.b. at the thin end of
spocies considered as ' plywood.!

b) Total Timbar—  Wond having dincnsions upto 20 em. d.n.b. for 2ll
categories of specios with a minimum of 2.5 m,

¢) Regidunl timber- Total timber excluding plywood. This should have a
ninimm length of 2.5 meters.

a) Smnil wnad:= Wood having dimensions of 20 en. d.o.b. 2t the thick
end tn 5 em. d.o.b. at thin and of all categories of specles.

. Tt 0 —Total Limber & H72all®G9.... .08
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Methodology of mmutgtion.

In order to compuie the gross volume, the net area, number
Sf trees and wolume of individual trees are required, The first two informa-
tion have been already presented in Table-1 and Table -~ 7, The Individual
wlunes are, thersfore, necessary now to be worked out by construefing
local wlume tables, As tae nuiber of species in the Project area rm to
a fow dozens, it was deocided that individual local volums equationsg for
plywood, total timbsr and smallwood for more important and moie numerous
plywod species will be made out from general volume equalion- based on
data obuained by felling of at least 25-30 trees of each species, distributed
in various dismeter clg.scs over ithe entire area, For volums equgtions
other than those more important ones, an amibus equations will hpve To be
sinilarly construsisd from data obiained by felling a large number of
different calegories of treoas,

Volume egugtlong,

For genergl volums squationsthe following were trisd and the
one best fitiing, the collectéd’data was chosen,

1) V= a+oD

R) V= atbDRH + o( DAI)®
3 V= athD 4 oD + @
4 V= athDH + oD

vhere V= volu‘ma(m5), D = D,BH,(am,) H = height (mnoters)
and a,b,c,d ars constants,

Tablos 8 and 9 incorporatc the gensral volwne equations select—
8rmamees o1 plywood and total timber,

S epp taOaan aa tl-lsl
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TABLE 3— 8 ESTIMATED GENERAL WOLUME ZUATIONS 10X PLYWOOD

Specias

Equations

-1 ( Angpcombelli)

gp~2 (Alnus nepaulensis)
Sp~8 (Cinngmomum species)
5p-9 (Machilus gen®lena)
Sp-10(linchiing ctaratissim
Sp-12(Michglia cath Gartii)
§-15 (Quercus lemells sa)
516 (Quercus lineata)
gp-17 (Phosbe spucles)

Rost of speciss

-

< o=

1t

i

<o S

1]

- 0.2835 + ,0000260 DH
~ 0.1554 + 0000292 D
- 0,1554 + 0000359 D°H
- 0,0762 + ,0000272 D™
~ 0.2856 +. 0000205 D°H
- 0,1458 + ,0000248 D*H
- 0.3860 + ,0000359 DA

_ 0.1902 + 0000227 D
- 0.3340 + 0000324 DR

40,6334 +0,00004 DA — 0.0323 D

c....tt.loninlei
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TARLE ~ 9 =~ BSTIMATED GAERTAUAL WIIME EBJUATIGH3 FOR TOTAL, TIMBIR

Speciee Volume Equaticns

-1 (Acer cambelli) v= 0.00921 + 0000265 D ) '
Sp-2 (Alnus nepaulensis) V = 0,2021 + 0000261 DY
30-6 (Cinamomum ssecios) V = -0,1505 + 0000352 D2H
Sp-9 (Machilus gomoiana ) V = 40,0659 + 40000275 D
So-10 (Machilus Odoratissina) V = 10,0503 + .0000%08 DH
5p-12 (Micholia cathrrartii) V = —0.0205 + .0000263 DH
$-15 (quorcus lamello sa) V= -0,1922 + .0000573 D%
516 (Quercus lincata) V = 40,0270 + .0000225 DH
sp~-17 (Phoste Srecies) ¥ = w0, 2763 + ,0000555 DAL
Rest of gpocies V= -0.1748 + ,0,00005 D%

Fron the genergl volume cquations, the local volume cquationg
were conshructed by using the diasotor and height data in the sample tree
foms (Forma No.4).

For locsl volume equations, thse following equations were trizd
and the ones best fitting were accepled.

’

1) V = atbD

2) V = a+tbD+cDF ‘
3) V = atbd?

2) v = atbDic fDyd
5) V = a¥bDs cw/%
6) V = at+bD + _g

. vhere V = wilune (m%), D = Digmeter (au.) In case of srigl] wood
atb.J D was tried, Local volume equations selected for plywood and total
timbor are given in Tables 10 and 11,

sssaspavsnssrasn? copl?.
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TABLE - 10, LOGAL VOLUME EUATIONS (PLYWQOD)

Gt aW A B mm R Gwl vk b gma e it mw W B DM Rar  me wEe e e P RemE e e S e e mee 0 SR el B S

Species Equations

Sp-1 (Acer caubelli) V= e 0962 -.0145 D + ,0008 D% |
$-2 (4lnus nopaulonsis) V =4 ,2248 —,0355 D + ,0013 D®
Soe6 (Cinnamomm specios) V= .3353 -,0437 D + .0012 D°
" 5p~9 (Machilus gale4rmnas) V= .3417 40055 D + .0008 DX
Sp~10(Machilus odoraitissinm) V = -1,3359 +.055 D
Sp-12(Michelia oxcelsa) V = -2,1537 +0745 D

Sp~15 (nuercus lamello sa) V = =3,7287 +.1431 D .. ,0005 D°
Sp~16 (Quercus lincata) V= ,312 =03 D+ .0009 D®
Sp-17 (Phot:ebe spacies) V ==,5193 + 0252 D

Sp- Rest of Specias V= 55,1575 + 40926 D + +00008 D°

ik mm A PER e mmm mm e e YR M M Wy ey Ame fuw M MR S Mee  mm rrw  mm mmm v e Sl SR Mm A s Emb ERD SR R e

esesse nl!lcn.la.
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TARLE = 11 LOCAL VOLUME BcUATIONS FO-r TOTAL, GTMBIR..

S W WA ke s meE AR ol PR e A see med AR G e e mee M e EM e Emv e med e o e A% RS M e e e e e

$~-1 (4cer Cembelli)

Sp-2 (Alnius nepauiensis)

-6 (Cinnamomum speices)
§-2 (Machilus ganedzna Y
=10 (Machilus odoratissima)
Sp=12 (Michel in ednml an)
G=15 (Quercus 1anells sa)
Sp~18(quercus linonia)
8p~17(Phoebe spocies)

RBost of spocarcs

Ch el 4B el e mmy S B M re dmll fem ey e e B emn War me wem e e dme W wms e b Al B eE MY b mm e mw e ek

c
The following volume squation was ghegpted for griallwood,

v=

v::

V=

v:

v:

vV =1,402 +,00082 D° - . 3431 D

v..._-

Local wvolumc cguation for smallwoodgd.

Sew Wl ma maw aTh M G mER EVE PR R WW S ket W e G P e Emm mem e wne el v med B R Aok W e e ol Ao B s

e e e A e G hem em e e rm e ema eer e el e A5 ey M e Em W s Ve et Geem e e R e e

e e VR A e mey mw A emm e e e dew pee il S WA S mm mmm R e MM A MR S e e s gme S S M mmwer

3.3 GROS3 VOLUME

» A suitpblc computor progranmc involving the enumeratod data
as basic imput znd the volume cqualions as the operating clanen®t was mads
out and the gross volumcs worc computbed,

- %077 + 00078 D7

7237 = (042628 D + 00137 D
s 3219 + ,00073 D°
~.0672 + 00053 D*
- 3,511 + ,0915 D + 35,411 1
’ D
-8,4152 +,0902 D + 52,479
] D
9,246 + ,1650 D + 134.00 1
D

e

-0.,7951 +0.,0362 D

~4,0496 +.,1003 D + 30,727 1

r
L]

AP Raserhe e DOJB‘
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TABLE ;- 12 G055 VOLUME( TOTAL )~ DARJEELIIG P0OJACT AREA 1974

( W¥, in Cum,)

v v M mmm o B v emp e e meh e e e el MR AR W M S S R v e mim meb el m S mm e W e me S A

S.No. Block Arca in Average Volumc por Estinated V1,
hoctars o7 hoetaro

________________________ e e e o o ———— —

1, South Rimbick 1320,72 29,828 203,98 30915, 10

2, North Rimbick 1055,37 23,809 238,09 206921, 43

3, Sandakphu 1993,25 13,875 138,75 276567, 42

4, Siri e 1118, 34 29,881 298,81 334174, 49

5 Saborcwdn 044,72 24,855 248,85 508415,53

6. Ramam 1236,41 22,870 228,70 282773,14

7. Phalut 1%91.89 21.803 218,03 Z03475,76

8, Little Rangit 478,34 23,455 234,55 112193, 16

9. Tonglu Lol % 246,66 6,093 60493 15027.96

10. Batasl 113,31 21,185 211,85 24005, 10

11, Relling 500,60 13.814 138,14 69150,89

12, Kamkibong 1560.70 38,128 281, 23 80 2684,%2

13, N linbong 717,10 29,422 204,22 210988,06

14, Rithu 1418,42 11,821 116,21 164837, 4 .

A e MR e e e mm mm e e e e G M Ers R men emEm e R mme v e mew SRR e s A ey M mw A e me Sm e

sew Ve o'l'lmt
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TARLE ;-13 (GR0SS) PRYWOOD VOLUME TN DARTE I ING PANT SCT AREA 1974

-1
e

(WL, IN cu.ma)

.—-—-—w—..--...--—--..----m--r,—--—....—.u_u-—-“_—_—--—._-—--n-_-—.—.-

5.No. Hlock Areca in Averagc yolumo nor Zstinated Vol.
o ___.hogtgro.  Plot_ ... Hoghre . - o e e e = =
1, fputh Rimbick 1329,72 22,5179 225,179 299425,0
2s ¥orth Admbick 1065, 37 0,.,9717 209,717 223426, 2
3. Ssndekphu 1993, 25 10.5481 105,481 21025%0.0
4, siri 1118, 34 26,3478 267,478 2946 58,0
5. Sancoreun 044,72 20,7242 07« 240 423747,8
8, Rapan 1236, 41 15,6262 156,282 193228,6
T Phalut L 131,89 18,5262 185,252 257854,35
8, Little Rongit 478, B 18,7281 157,281 89584.0
9, Tonglu 248,66 1. 054 12,054 2275, 2
10. Ba basi 113, 31 13,7466 137,466 15576, 3
11, Aelling £00.580 6,0153 60,153 30113,6
12, Kankibong 158G,70 26,6496 266,496 421250.2
13. Salimbong 717,10 22,1356 221, 356 158720.0
14, Rithu 1418, 42 7, 99566 75,985 107751,7
To tal 15252..45 17.88%9 178,869 2728568,9
Hote ;-
1. Tndividuel block cestimates are o rrivod at on the basis of the
observations within the blodks
Ra Dilferent ragression opugtions wowe egtimatod for diffcroant

nain plywood spoc
plywood specics, with the I

ics gnd ong mos

volume was cstimated,

2 squation for other r
Jn of those cquations the p

L

..D..'Olzl.

enaining
lywood
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‘ VOLUME
TAZLE b 14 = TOTAL_T]}-iBE:}/ T DT IH: PROTACT AlAs — JO74

(¥l, in cu, m. )

—-n——-—u--_-._-—----..-u—-—-—...—._.—-—.———-—-—.—_—-—-.-.-.-.-o- —

S.No. Blodk Arog in Avarage volumg per Estimatad Volumo

e e = e e e hectare. _ _ Plobt . . _ . HsclaZo. _ L oo o - -

1, \Suth Rimbick 1329,72 28, 4407 284, 407 378181,7

2. North Rimbick 1065, 37 27,4125 274,125 20044,6

3, Sandakphu 1993, 25 11,9096 119,096 237388.1

i, Siri 1118, 34 29,640 26,420 331498, 3

5. Saberewm 044,72 23,9515 2%, 515 489741.1

6. Raman 1236441 21,4444 214,444 255140.7

7. rhalut 1391.89 19,9813 199.815 278117,7

8, Littlec Rangit 478,34 22,6669 226,669 108424, 8

9, Tonglu 246,65 2.8752 28,752 6508,6

10, Batasl 113,31 20,5844 03,841L 2%067.6

11, nelling £00.60 12,0313 120 4513 60228.7

12, Kenkibong 1580.70 34,5216 345,216 545682,9

13, fa'.imbong 717,10 23,0016 290,016 207970,9

14, Tithu 1418,42 9,8845 98,215 139310.1

"""""""""" Py 1 e
Tetal 2 22,0075 220,075 3363425, 4

Notc 3~

Betimat.s are brscd on separatc ogquations for major plywood
sn.cis nd anotiier oguation for all the other spcocies.

..lll'.'......zz.
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TARLE - 15 -

Sk wma dem A A EE W R G W A me e e E Bl me et o s

. e G e w e e e s e

9.

Suth Rimbick
Horth Rimbick
Sandalkphu
5iri

Sabercun
Ramam

Phalut
Little Rangit

Tongin

10, Batasi

11, Relling

12, Kankilbong

13, .alimbong

A4, Rithy

R mE v e B mR Y M S e e MR e M SR me gvm e e m

—n W e Pl

1118, 34
D44,72
1236, 41,
1391.89
478, 34
245,66
113,31
500,80
1580,70

717,10
2418,42
15252,63

(Voluae in ecu, 0,)

1,3964
1.9656
. 2393
9133
1.42502
18217
.7878
83,4174
8009

Co T TR

18,217
7.878
34,174
8,009
17,823
36.061

4, 08

S2a1). Wood volume in Darjeoling Projuct preg 1974

18733, 40
14875,83
179,32
2676, 19
18674, 43
17632, 44
25386,06
376GE. 38
8429,
907, 50
8322,19
57001.82

3317 .55

238702, 58

Bstingted
Yolume, __ _ _ .

17..997 . _ _25827.30  _ _
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The gross volume of diffaront catogorizs of wood in the Project
arca as a widle are ropcated, Tho figurss of piesiduagl timber and total wood
have bewn ealculated by the following formula,
Residual tinber volume = Total timber volwume — nlywood Volune

fotal wood = Totzl timbor volume + omgllwood

TABLE ; 16 @ Gross volune for various catceories of wood

e el e e R e o e R e A3 Med Meh M doel el R med s R AW B M e Bz M me mmr emE e mem em e e ame e

&.NO, Utility class Gross vol./hp, Standard Gross total wol, in
(cu,m, rounded) error % reference project arca

o e et = - - e (1000 cu,m, rounded) _ _
1. Total timbor 220 0 6.12 8363

R Plywcod 17g,9 7.37 2728

Sa degidual timber 41,1, - B35

4, &l wod | 15,7 10,00 R39

5, Total tiood 235,7 - 3602

memm em et drmb dmm eim sl Ges e AR e mE AW NE M Ah b et Al e ol hem mm Em Em R eme A e b Ama ey e e mee Ew e e

Tho coiputed gross wlune includes culls which need Yo be
substractod to aririve ot the net volumes,

The culls in the forzssts have bien sanplad by tw ssparatc
nodes of observgtions,

Firgtly, in ezch plot, 25% of the zrea were further observad
and Form - 3 (4ppendix - 1) was filled uwp, Those obsesvations allowed
cotputation of percentags of tross which werc obviously hollow znd rotien
end cannot be used for utilisation as plywood or timber, Thesc will be
referred to as 1standing culls!, Secondly, aspparently healthy trcos, when
fellcd and sectioned showed dif “oront types of defects making parts of
tree . logs unutilisable, o be rzferred to gs thidden cull?,

Form - 4 (Appendix) was used for ths purpose,

The standing cull La the arca arc as follows 1=

.lla-n--cot.'...24‘
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I
TABLE ; A7~ SPANDING QUi7s Tl 51 TORZSTS,

Hock No, Jlotal No.} No. of INo, of ha-{No, off G0, of JTobal Ho,
fof treegs§{ sound troesjllow treesiro ttanfhollow &Jof wn-
] { tracs jrotten {sownd
——— e~ L S b _ftrees  ftregs.
(11) 3outh Rimbick 27 19 3 0 S . 8
(12)North Rimbick 2 21 5 1 2 8
(16) Romam 42 2 0 0 3 3
(21)Little Rangit 22 11 10 0 1 11
( 22) Tonglu 27 _7 0 0 0 .0
( 23) Batasi 7 3 1 2 1 4
(R4) RP1ling 48 44 3 0 1 4
n
(25) Kfibtong 71 53 6 R 10 18
(25) Salinbong 53 43 1 0 4 5
( 28) Rithu iov @ 27 1 3 0 4
Total 257 292 30 8 27 65
Porcentagoe ff? 81..79 8,41 2,24 7 ¢ 95 i8. 21

It will be s cn from this tablo that 8.41 + 2,24 + 7.56 =18.21
are the standing culls, The woluuo of such trees arc included In the gross

volumes and néed to be doducted,
be
The thidden culls! which worked outb to/2,29% have bean already

taken care of in th: volue equations and therefore are not nscssgary to
be daductcd again from the gross vwolwue,

..--.-010-000025.
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3.5 _HEL EI-TME
The net volume in the projceébarea can now be computcd.‘

TABLE - 18 BET VOLUME OF DEFSERTAT CATZGORTES IN piaJsll aRRA,

Uuddity cless Cu.m{rouaded) 1000 Culi, { 1oundod)

Geogs Cull Me® Yol, Gross Cull Hed Yol.dn
voi/ % /ra Vol, in 4 project area,
hia, nroject

ar2a,

Total wimbsr 223,0 16.21 175.9 333 18.21 2751
rlywood 178,3 18,71 146,53 <728 B.21 2231
Residual 41,1 16,81 55,8 5A5 18, 21 19
timber

Sald.wood 15,7 & - 250 - 2%
Shanding cvll 40,0 - 40,0 505 - tf03]
Tiinber

loc.-------o-.--%.
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LOGGING AHD TRANSPORT STURTZES:

Object of this enst study in the projeét area of Darjeeling Divisien
is to determine the legring and transport costs of the standing wood at two
alternative nill sites at Siliguri and Ramam. '

In this comnection it is worthwhile to highlight certain frcts
about the present infrastructure and industrial complex situnted in these
two places. Silisuri is situnted by the side of river Mahananda end it is
one of the busiest industrial centres of North Bengal. BExisting facilitics
regarding power, camunicatieon and other econamic advangages, render this area °
‘as one of the most potential industrial sites in the North Enstern Region of
the country. However, the proposed site »f incdustries at Siliguri is beset
with only nne difficulty i.e. the location lies n little away from tho belt
of raw material sources.

Ramam, en the other hand is situated very much within the belt of
varicus raw moterials and distance Brom various ports of the forest tracits
is quite low compared to the other proposed site i.e, Siliguri. Purthernirre
when the Raman hydel project ( 50 M.W. ) is camissirned, industrial power
will be plentiful near the site.

This study aimed at determining whether or mot the plywrod raw miterial
can be trnnsported to these two different places and supplied at a competitive
rate t~ the manufacturers.

The, enst study ~f the cconomic supply of the standing volume from the
project aren is based on the similar studies developed in the scandinavian
countries by Samsetvon Sagabaden etal (8). The following prenises have been
adnpted,

1. The classification of terrain with respect to the logging condition (2)
Delineation nf forest area which are inaccessible with the existing logzing
condition and (3) classification of the forest with respect to the enst factor.

The const study has got a direct bearing on the present extraction,
pattern and existing infrastructure in terms of ronds etec. Therefore, it is
essential to have certain ideas on the present status of timber exgloitafion
and varisus facters controlling logging and transport of timber in this zone,
Departriont=l oporationg in these forest areas are net very commen and extraction
1s mainly dane through private agencies and the timber extraction as influencéd
by fallewing factors is dotailed belowi-

a) Tarraini- The terrain in this farest area varies from hilly
to very hilly and slope generally lies between 0% to 39% and’
nltitude varies from 1525 mbr. to 3655 mbr. and such tyne of
inaccessible terrain condition renders timber oextraction very
difficult.

--.o..-n--27
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b) giver i Though there are quite a good nunber of perannial
gtroges in this forest arca bul they are characterised
by turbulance, rapids and huge bouldary beds and
thorefore, none are ocanomically feasible for timber
flogting, Besides hardwod floating ig not possible,

¢) Rosds : The debt 11a of existing roads have been already indicat-
od eariier in Chapter I,

Transgyort and felling cowipnen te,

Selentific lopgping operations and mechanissd timbor trangport
operation frou the forast to e roedne:d aro not carried out by tho private
agencies, Felling is cairied out mainly by axes, Conversion to logs are
done by cross cutting by two nen peZ tooth saws, Gencrally no debarking is
done,

Conversion,

Conwersion of logs into squares aro generally dona in the
following sizes :

2 am X O am
25 em x 25 ai. -
H o X H o
15 an x 15 m

3cants and ple.{:ks are =l1so convertad depanding on the local demands, out of
which 2.4M. X 0e2M., %025M,, or 0375, 00187 i, of plenks are the
popular sizes,

Off road trangport

In sloping arcas situated just by ihe side of roads, off road
trangportation is done by rolline logs fromihe stump to road side and manual
carriage from stump to road side whenthe distance from ths road side is
appreciable and vhen the assortients are not too heavy., Thus for off road
trangportation of timber no mochanical equipment is uscd, Hence in most of
the cascs sawing is done at site only. Finished prodice is thus generally
carrizd by manpowcr,

Transportagtion of timber,

Road trenssortatem of timber is done by half ton (1.5 %)
trucks upto Siliguri, Loadin; and unloading in this trug: is don e menually,

Labour

Forest villagers and outsidors are generally engarged for
log.ing and allled timber opcrations, They do not posesss eny . agpocislised
training end have only limited experlence.

spadione PO o ReRboy ..28.
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Cost and accessiibility study

This study has been done separately for timber, suall wood and
charcoal, The following phasca have been dealt,

1) Since tha investigation is being carried out for twn s2ltermative
sites, evaluation of cost glructure has been nede on a comparative basis,

2} {lith due consideration 1o the ewploitation and transportation
rates prevalent in different parts of this inaccogsible hill region one
reasmable st of rates for different operations has been congidered in
this swudy,

3) Sincc there is a. good net work of existing roads all calculation
regarding off road angn road trans)ort to the proposed nill site have
been carried only i th referance to these roads, Construdtion work

of certain roads are progresming fast, As thess wilkl be conmissioned
shortly, these have bean taken into considergtion vhila calculating
trangport econmiices,

4 . As the present roads will bs conwverted to truckable roads
shortly, thc investigation is made on the basis of truckable roazds, For
this study present hiring ratc of diesgel truck per cublc melre per
kilometer has boen taken as ths nom,

5) For cileulating the transporting cost the block cenire has been
taken as the reference point,

Locging and trenghort charces for wrious fopest nroduchs

The rates for logging foir soft wod and hard wood are different,
The data on the bagsis of market study for the two categories of timber are
furnished in Table-19, Iyflable~20, the transportation cost for Raman location
have baan calculated,

In case of Silimui the ninimm on road digtance ig 96 Km,-
120 Ku, and is thersfore obviously nuch nore expensiv when compared with
Ra.nam.

In order to yo0t the cost of wood at mill sitve, the total figure
car be arrived at by adding the total tianssorting cost from each block to
Raman in Table-2y with the cost of logging, arrived at in Table-19,

1t may be seen that the total cost arrived at varies bsiween
Re.65/~ and Rs, 242/~ (gpproximately).

LA N N NN N N NN ...II%I
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Tevsrdar” TARLE — 19 - LOUGING COSTS
Soft wood (%ieer which «n be sawn withoud Herd wood. {Timber which 1s difficult
ruch difficul ties) to saw)
Oporations ~  Rate per cubic Hagdays Operations Rate pov cagdmlyqe.
______________ Belre e e e A e e BeYmE
1
Polling and eross cutting 2s.1% 00 3 1Felling & cross 35.38 00 3
Into logs, yelifing
'
Sawing in s@ants,planks Ra, 52,55 b 13awing in scants, Rs.65.75 7
- |p18n-k5
, '
Carriage to roadside 4 km, Rs,15.50 3 1Caxripgo to mad- Rs.18.,%0 3
y slde 5 Km,
: . o 3 t . in - }
Loading 34 truck 35, 2,00 ¥ yJloeding A trusk  Rs, 2,00 o
. B ' T T
Unloading *# truck 38 2,00 4  Unloading ? truck Rs.1.00 'y
'
Loading and stacking in Re, 12,00 P yLoading and stacking Rs.10.00 P
tho dspot, ¢ the depot,
'
Supervision charges Rs, .5.00 2  Supervigion charges Rs. 5,00 2
H
!
(A11 measwramxass aro based on quarter girth formula)
Total for logs - Rs, 45,50 * Total e-.a.-!" logs Hs, 54,50
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UTTLISATION OF (AW MATESUTALS

Cne of the objects of the prusent study was o find out if
thoro is sufficient raw materisls for a commerclal plywood factory, in case
it is installed In a convenient placo mear the proj oct area,

5.1, TWUIAMMNTS OF 3 OBMERCIAL PLYWCOD FACTORY

The commurcinl plywood factopy:dn order to bs cconomic today,
should have o minimum installod cspacily of producing 1.5 million sq. m, of
plywood of 4 m thickess requiring an annual sustained supply of 12000 cu.n,
of plywood logs op moxe, For reasons of ecanomy of scalo a suonly of 16000
cu,notress is comsidored botucn, -

4t prosent narket valuo, the industriss cen pay up T Rs.400
per cu,m, for class I plywood logs of chosen speciss delivered at siliguri,
Otherwise, for mixed soris they can pay rough 1y ebout Rs.300/=, (The data
hasg bea collscted by discussions with some of existing mill owners at
Siligurl),

-

5.2, aW MATSAT

READY COOiITTED

The possible caunitoents alrcady made for plywood swply from
the project area to plywood manufscturuvrs by the West Bengal Forest
orporation gre :

1) 25000 cu.m, . epproximataly in the poried of 1975-79 or about

6000 cu,m, annuglly to Madora wooderafts Enginesring industrios,
pritate Ltd, Calcuttiy,

2) 1000 cu,m, par yeax to Assam Wost Bengal Veneor Private Ltd.

Therefore thas connituents may be tcken ss 7000 cu,m, amnually or
tgking of a peoriod of & years conmintments 1s 1,40,000 oa.m,.

RSCOMMEN DATION S
2, 2%),000

The rnat volune of plywood in the project arsa ls 2723%,000=cu.n,
Reducing 1t by tho conmitment already mads, the volume csmes:to approximataly
2,100,000 cu.m., Falling for plywoed log oxtr-ciion will have to bo dono in
o cancantrated fashion ond as por aceeptod practice in West Bengal, ihoy
havs to bo clearfollsd, The area, themcford, has to be rostricted to the
hectarcage vhich can bo plantod up suceepsfully with suitable fast growing
spcciog by the Woast Bengal Forost Corporaticn, Discussion on this point with
the Monaging Dirvetor, Wost Bungal Forest Comporation revealod that at
proscnt or in tho near future, thoir organisation is geared to a maximum of
succasstul artificlal rogancration of 500 hedarss annually, Toking tho net
volume of 146,40 cu,m, per hectaro (S0 Table-18), 500 hectare will produco
(a quantity of 500 x 146,40 = 73200 cu.m, of plywood logs, whilch 1s enough

for a large size plywood mill roguiring 60000 cu,m, annually (vhich is much
more than 12000 to 16000 cu.m. requirgd for a commorciel unit), The annual
cut of this quantity will b availahle for about 20 years, vhen tho faclory

detasesrdaRB '.-"..52.
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has to switch over to artificially raiscd plantation for wood supnly.

Transport study in Cheyten-IV ( 500 Table~18) showcd that tho
cost of conversion, logging and transport to Aeaman location is choapor than
if tho logs art trensported to Siliguri, Thore will, howewer, Be the guostion
of mors cagha for transport of other raw matorials necosonry for plywood
nznufadure 1ike gluc, macnincry cte, to th. Tactory site at Ramem and aleo
more cxponsss for trapsporit of finished products to th. larger markcts and
the conswazr cintron, On th. holec howey=er it 1s fult that much lowor trans
port coat 6f raw materials at Renam off-as.ts the other infrastructurc

]
The fingl recommandation, thoroforo, is that a cauncreinl 1/
plywood fadory roquiring more ti~n 16 000 15/yoar of ply~logs at Ramam is
posgible in the mattor of sustainod SUpply of vaw matorials at an ceonomic

nrico,

alreatages of Sliguri,
]

It ig, howcwrr, necsssary to do a detailed feasibility study
bofore such a factory is duocidud bo bo installcd ihich the Forsst Corporatipn
of West Bangal will eartainly 1iko to got done by somc competont Goehnicagl

consul tants,

(A RN N NN NN
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Guhgthakurts p, - Study of the Forost rusources of Darjocling
forost divisionm part - I part IT, Bullotin
No, 47 Marh 1973,

Ciwmpion,H,G, & - Classification of forsst typus,

Sotn 3 S Ka

Govt, of Wost - Tonth Wrking Plun for tho Darjecling

Bongal Lorsst division, Worticra circle 138668
. to 1976-77 Volumes, I, II & TIT 1970

Figher Reneld 4, = Statistical tablea (sixth edition) for

& Yatcs, Frank, biological agriculiure and medical

regocich,

Loctach & Hxller, ~ Forest Inventory
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APP EN DIX~1

CODIN G IH gT'7U CTION FOR TVINTORY W03 IN STHGATILA & TONGLU RgIGES QF
DAR B, 11 G FORIST DIVISICH

1, The plot Description Foim

Column 1 to 8 To be fillcd wp in tho office,
Colurn 9 to 10 := Grow leador,
STATE (COL. 11)

The coding for diffcrent stagis under thu jurisdiction of East.rn Zonc
will bs as bslow =

SIATE, QODE
Andemen & Wicobar 1
Arunachal Pr dcsh e .
Agsam 3
Mizoram 4
Naogalond 5
Tripura 6
Wost Bengal il
Revenue District (coldR.13)
Rovenuc District Codo
Darjodd in g : 70
J alpaiguel 71
(oo chibchar 72

Division (1, 14-16)

Some of tho forcst divisions of North Bungnl arc codzd bolow :e=

f

Division 7 Lodo
Darjodling " 700
Kalimpong 701
Kursoong 1702
Jalpaiguri 710

ooﬁnoon.l.--l.
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Division Codo
7

Buxg 711

(bochbehagr 712

Range (Col. 17-19)

Only two rang.s of Darjccling divislon arc coded balow :-:

Rangc Codo
Singalilg 071
Tonglu ' Q72

Blocks (Col.20-21)

The coding for blockg of Singalila and Tonglu ranges aro given balow :—

Blogk Hde
South Rimbidkc 11
North Rimbick 12
Sandzlphu 113
Sici 14
Sabarkun 15
«  Roman 16
Phalut 17
Little Rangit ?1
Tonglu 22
Batasi 23
Rilling ) 2¢ |
' Kankibong R3
Salimbtong 2B
Salimbong Extonsion . &

Rlthu

g

Altitude (cl. 22.23)

..D....-II.'S.
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—3—- .
Altituds in the centre of the plot will b. rvad by contour lines in
motrns, The last tw diglts will bc truncabod and ramaining digits lefv will
bo codsd in the form as two digit codec number,

Dxgmplo :~ Swposing the centro of a plot is located at an ol.twtian of 1043m,
Then truncato 45 and ppaarg @5 10

Slopo (l, 24-25)

Thc slopc of the plot is %o b. measurcd by Almeyt!s lovel standing at the
basc line and iY/7ii the othur ond of thu plot. If slope is S0% or more write
code 1 against column 24 and rojoct the plot. If the slope is loss than H0%
than code the slope classes as follows in col, 5.

Slope (Lcss than 50%) Gde
Less than 2% 1
Botwein 2-99 ’ 2
Betwocn 16-19% 3
Batwoun 0-20% 4
Betwoen H-320% 5
Botween 40-40% 6

Poaition of slopec {Jol,26)

The position of tho slope with roforcnes to ehill slops on which it is
logated will be classificd es,

Pogitiong of slgpe Lodo
Ridge top 1
Uppor one third 2
Middle onc third 3
Lower ona third 4
Valley bottom 5

Aspoct (Ool, 27)

A oompass bearing will bo takan froo the centro of the plot to tho
divoction of tho maximum slope sid record the aspect into one of the following

clazses,

.-----.-"'4’
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Asosdh Gode
North 1
Novth-east : 2
Eagt &
Suth~east 4
south 5
Suthewast 6
est 7
North~west 8

Accossibility ciasses{cl.R8)

If there is a road or a bridal path near the centre of tho plot tho
coding will be as follow :-

Road Code
If within 100 mtrs 1
If within 1031-1000 nirs, 2
If within 1 Km, - 3 ki, 3
Others 4

IRocks (col 29)

The codes In We pocks ars given bolow 1=

Boces ®de.

Grenite gnicss 1

Metsmorphic gniess or achist 2

Juartzite 3

Basic rocks 4

Othor rocks 5 '
No rock 6

5

" YEXELEREERE Bt
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Degree of weathering (ol, 0)

Degrez of goathsring of the rocks will be coded as below ;-

Dogros of wegthering cnda
Partly weathored 1L
Caplstoly woathered e
Fregh rock 3
No »ock 4

Depth of rodk (wol, 3l)

Danth of rock Code
fock found on the top suriace 1
4t 0=1 m. depth 2
More then 1 m, dspth 3
No rock 4

Litter (col,32-33)

The undecomposed litter will have the following codes depending on their
thickness, .

Thidmess Gode
0-2 ai, 11
24 i, iR
4-5 i, i3
6-8 an, 14
8 + 15

If there is partly decamposed but recognisable litter then the code will
bz as follows, dspending on the thickmesg,

Thicknoss in (n. Sda,

O=z 21

24 22 i
46 23

-

.‘l.l..ll..l.sl

Contents



Thickness in o, ode
6-8 24
B + 25

In cage bhore is undeeomposed naterial lying on partly decorposad
naterial, always teko coding for that itca whica ig of greater thickness,

Humus (Gol, 34)

Dopending on ths thidmoss, the code will be as follows. Tno depth of
hunus will be megsursd by scraping the litter,

Thicknoss Sodo_
0-4 o, 1
5=8 an, b
8-12 an, 3
13-16 @, 4
15 + 5

Stonincss ((ol.395)

The quantitics of ston.s in the soil will be codsd }s»follows -

Parcenteoge by volume codo

1% 0 i
1~5% 1

5=25% ' 2

25-50% 3

50-75% 4

75-100% &

Colour (Tol, 35)

The predaninant colour of the upper horizon of soil bolow humus layor
wlll be detornined and cdlassified as 1w

Dredaninant colour Cods,
Black 1
Brown 2

..--nt'..’?c
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—peopesmtmro—by—volwric Codo_
Red ‘ 3
Yallow 4
No scil 5

\
Struoktsra (1, 37)
The degrese of deyelopnant of the structure will be codad as given below: -

Darrce of Strudurs Dovaloyment Code

Structurdl css 0
Weallly dewcloped structura 1
Poorly dsveloped " 2
Well developed n 3

Consistence (Col, 38)

To avaluate congistenco seloct and attempt to crush in the hand a smell
goll mass that aspoars slightly molst and codo as follows:—

Tum Doseription ' Codo
]_'ZOO.EQ Non—coherant soil meterial 9
Very frilable crushed, with very gentle prassuro

and coherent whon pressed togsther, 1
Friable S11 natorial crushed, but with

gantle to moderate pressure betwean
thumb end fore finger, and cohorent .
when pressed togother, 2

Firn 511 paterial erughed with moderate
progsure botweon thum®% end foro fingor
but registoes 1s distinctly

noticogbl o, 3
Very fim il matorial crushed with strong

pressure; partly crushabls between

thuab and foro finger, 4

Stickiness (Col.30)

Dagree of adhesion to objects at fileld capacity (i.e. Just gmturated
with noisture),

o be s 0h ..8.
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stic¥dnnag bde.
Nen sticky 0
S ighitly gticky 1
Suicky 4

Very sticky

%]

PH (l.40)

Find out th. PH valuc of the soil at loast 15 an. below the humus layer
with the help of thoe®il  testing kit,

pH_ Godo
Moro than 8 1

Ba7,s 1 2
78,1 3 .
65,1 4
5-4,1 5

‘4 and less 6

Texture (Gol.41)

The codes for the toxturc nced not be filled w in the field exeept whm
thore is no s0il vhen the code 6 will be written, If thoro is soil, collect
500 gn. sample abl a dopth of 15 @1, from the base of the littor or humus °
layer and put it in a polythanc bag and mazk it with plot code numbcr, This
samplo should bo sont to bagc cemp al the carliest,

Toxture Codo
Clay 1
Qayey loam 2
Loan 3
Sandy loan 4
Sand . 5

No s=0il 8

- ...l.‘..l.l'g-.
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Dopth of soil (Col,42)
Tho depth of the soil will bo estimated Oy digging a 15 au, doep pit and

guessing the romaiaing depth. Th. gucss will bo bascd on all -availabls
information @.8. cxposed soil profile or lwarience of ground vogotation,

Lhan Discription Sodo,
Very shallow Luss than 15 m ‘ 1 '
Shaollow 15 to & s, 2
Medium / 31 to 20 s, 3
Deap 90 s, and 180 ai, 4
Vory decp , 180 o, and above 5
Ho soil Nil 6

Roo te( (ol, 43) ‘

The Toots will b6 coded as follows, Juantity ehould be ostimated at a
depth of & aa,

pusntity of roots Gode
Abundant roots 1
Medium 2
Few - 3
Nil 4

Forzst (Col,44)

Following 8 types under this scale will be rooopgnised

Ltom, Deserip tion Codo
411 forost arcas declared as
rescrved forust will be considercd as
forgst undaer this group cxcluding
only tho following,

() Arcas oceupi.d by orchards, parks, 0

privatc gardanas and pasturss, and

largo wabor arcas,

(b) Tho forcst villaZ-s and buildings
end hutacnis of forogh departmant,

....-...ﬂ--.-.lo.
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411 forusted arcas as mcntionad 1
abovo with crown dansity morc than

0%

Arca with trco cover from 0% %o a 2
lower linit of 5%, 1t moy have .

undcrgrowth of shrubs of any density

Arocas with donaity of scrub growth 3
poro than % and scaticred trcos

having dangity 35% of the total

veestation cotver,

Grassy lands and grassy blasks in -
forest and in any othor arcas which

cannot bo classificd inth. above

catogory,

411 forcst plantation raised artificlally
i,c, nan made forusts, 5

Vogotation (Col.45-28)Tho ooding for vogotation will bo
filled wp in the base camp, Tha
field party will keep it blank,

Ho.of Storsys The codes for difforent storcys aro
{1, 47) as follows.

The following itcas wadsr this group
will bo roeogniscd,

Thoro is no narkéd differocntigtion 1
in ths luvol of tha canopy,

Two storeys with well defined tiers 2
which cuan be rocognised in the

forzat,

Throo storoyod forest, 'The variation 8

among th: lrce spoei.a is so pronowmnced
that digtinet tiors arc rocogmisod in

the plota.
Crown density " This will bu neasurcd on the dogrea
{ Col.. 48} of opening in the canopd.
The follouwing clasecs will bo
romgniscd,
No ogpaoning L
50% opcning in tho canopy 2

'.-.l.ll.....‘.ll.
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Yoro then 50% but loss than 75% opcning in tho canopy 3
Mora than 75 & opcning in tho canopy 4
Rogcmeration ((®l,49)
This will bo cstimatcd ocallarly, For this ths pruswnce of sccdlings,
gapling and polas in the plot end in the suriounding arcas will be taken

into emsideration,

Regencration Codg

whon ono owstablished scodling, sepling or pole of the 1
plywood spocics is found on an average in every 6 Sq.
nt, of arca it will bc callued as profuso,

when atovo In 0 Sgohty arca on an averago it is 2
adeaugto,
whan abovo in more than 0 S, mt. but loss than 200 2

asq.mt, it is fgir .
then loss than 200 sg,mt, it is nil 4
Grazing Incidence (Col,S0)

Dopcnding on the dntunsity of grazing ths aroa 1s subj ectod to following
classes will bo an mantioncd below s

-

Ltem Descriptdon Coda_
Hoavily grazed 1
Modorately grazed 2

Grazing absant

Firo Incidenca(Col,51) When the arca ls subjeted to 1
occassiongl end fraquent fire

When such a fir¢ hazard is mot 2
. common in e arca.
Prosont Management Deponding on the silvieul tural
( Col.5%) . gystan practised in the forcst
following groups arc being made.

Selzetion ;e
1. when the tress are felled with 1

- rogard to cocriain exploitable
diametor,

..II....llll.lz.
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Grid No, { Col, 53-54)

Plot NO.( o1, 55)

4" ghcaot map( ool, 56)
Inventory design(Gol,57)

2,

QLegrfelling

When the trecs stending on the 2
forest are clearfelled for tho
pumpsse of rgising plantation of
cortzin geloctod gpoecivs of trocs,

Thinning

When cron is young to middic 3
aged and raquired rumoval of

sorle for tns healthy growth of
thoe rawaining crop,

Fill wp the colums ag per codo
No, givan in the Hlock maps, The
1ist bolow indicatos total numbor
of the codes in ¢ach block,

Hod Grid_codo
i, Phalut 01 % 08
2, Sabarkum 01 to 10
3, Sird 01 % 06
4, Haman 01 to 08
5, Sandakphu 01 to 09
6, dmbick North 0l to 08
7. Rimbick South 01 to 08
8; Rithu 0l %o 07
94 Kankibong 01 o 07
10, Selimbong 01 % 05
11, Rilling 01 to 04
12, Tonglu 01 to 02
13, Batasd 01 to 03
14, Livtle Rangit 01 to 05

There will be 2 plots in each

grid, The ons wilch will bs in 1
north wost of the grid ecantrs will
ba codad g5

Tho plot which will be in the

south egst of the grid ceniro

will be coded as 2
To be filled in by the office

To be fillad in by the office,

.u.!.lo'.-..l.:‘,st
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SPECTAL STUD!E’S_
Volune and Cull Studjes

The purpnsc of the present project is to find out the volune
of standing tirber and fire wood within a certain precisicn 1init sepsrately
for each block. At the samoe time it has to bé separately indicated how
much of the standing volume of timber can be utilisod for veneering.

Since all timber cannot be used for plywood ond even the suitable
ones have teo have .specific sizes for venecring, the nethodolngy of volune
detemination has to be so adjusted as to bring out this infomations with-
out undue dupliecatinn of worl.

+ -

Tt is accepted by definition that 'timber' is wood upto 20 oms.
Dismetor over bark. Small wood is defind ns wood having dimensions fron
20 Cm, diancter over bark to 5 cn. dianoter ovam=-barlk.

Plywood are those spacies which nre mentioned in page No.8 of the
manual. These species should have a ninimm diameter of 30 Cm. over bark
in the thin end of the logs waich should not be less than 2.5 Meters in
length. .

A plywood specilas in order to be used for venecring should be
free fron certain defects as follows =

(#) Extent of deviation from straightngss - 10 cme in length of 2,5 mebers.

3 .
{(b) Toper - Below 3 Cn, (for every length of
* 1 Meter.)

{¢) Hollow and spengy heart * o+ 5 Cn, in dinneter.

{(d) Rots * - Mot psmissible

() Twist ' s w Not permissible

(£) Cracks . = 2 0m, in dopth but not extending
more than 1/3rd of the length,

() Enots ~ Boeth live and dead measuring
: upto 5 (. in diameter and

accuring not nore thon 2 in

number in 2.5 meters length.

k]

In the light of ramarks made above the methodology of volume
neasurarcnts has been nade out as below -

!
sssbenc s sain
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Methadalogrs~

The logging crew will fell the selected trees flush to t?e ground.
Befare felling they should messure the D.B.H. p.B, and f£ill-up colurm No. 51~52
of the Bree Volume and Cull Study form ( Form-3)}. After folling, the portiens
which have dinensions below 2 Cn, dianeter under bark has tn be cut away and rejoct—
ed. All the leaves etc; have also to bs removed. By trial and error tho exact point
whero the dismeter of the main stem bocomes less than 30 cm. d.u.be and' 20 cm.
dianeter over bark has to be marked, Sinilarly mark the points in differont branchesg
which arc more than 30 ecm. dyu,b, and 20 cm. diameter over bark in dimension. We
have, therefsre, separated the plywood and residunl tirber from the small wocd of TS
the tree.

For the plywood timber all sections have to be now cross out, TFrom the
butt end each section should be of 2.5 meter in length till the last cne which may
be of any sizo.

\ Each plywood section and residual timber section new is to be neasured
separately for volume determination. The neasurements, will consist of determining
the dimmeter over bark and under bark at the mid points of each section. On each
nid point two measurements have to be taken at right angles. For each ~f the
sectimng, for the cull study, a large nunber of observations and neasurements have
to be taken, details of which are given at a later stage.

Tn the matter of small wood convenient sections have to be cut and
single diameter measurenent in the mid point of the sectirns along with their lengths
hnwr to be notad for determination of small wood volume.

Below are explained the codes that have to be written for various
snfarmation to f£111 up the volume and cull study forms.

Valurme znd Cull Study Form,

Iren Colurn Mumber . Degeription.

Jnb No. 1-3 To be filled in by the office.

Gard design 4.5 —do— —do—

Report No. 6-7 —do— o~

Sub—Report No, 8 — 00— wl—

Crew Leader 9-10 The code No. of the Crew Leader is
to be filled.

Sl. No, of trees 11-12 Te be f£illed in by the office.

-ont CONtENts
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ITEM Golumn nurber Rascripticn

Species Code 13-15 As given below

NAME OF SPECIES CODE

1. Acer campbellii(Kapasi) 001

2. Alnus mepaulensis (T{'tis) 002

3. Beilschmicdia species(Tarsing) 003

4, Symugtenin populneee (Pipli) 004

5. Castanopsis tribuloids & Chystrix(Xtlus) 005

6, Cinnamorrz: species (Sissi) 006

7. Eleeocarpus lancealfoliua (Bhadrnsi) 0G7

8, Machilus edulis (Lapchekawla) 008

9, Machilus gameiana {Chiple kowla) 00 9

10. Machilus odoratissima(Lali kawla) 010

11. Michelias éatheartii(Tite champ) 011

12» Michell~ doltasopa{Mithe chonp) 012

13, Nyssa javanica (Letch chilauni) 013

14. Prunus ncpalensis (Arupato) 014

15. Nuercus lanellosa (Buk) 015

16, Quercus lineata (Phalant) 016

17, Phocbe species (Angare) 017

18, Codrela species{Toon) 018

19, Betula species(Bhujpat) 019

20, Michelin lanuginesa (Phansre) 020

21> Engolhardtia spicata( Mawa) 021

22, Echinocarpus dasycarpus (Gobre) 022

23, Quercus. prchyphylln (Sungre,Sungre Katus)0g3

24, Taxus baccata 024

25, Magnolin campbellii(Ghoge chomp) 025

26, Tsuga dunnsa (Tangresela) 026

27. Abies densa (Gabrasala) 027

28, Rhodndendron spp.(Curas,chimul) 028

29, Others. 040

Lo Colurm nunber Description

Tree portion 16=17 -

For stem timbter part - First section of the main sten
- gode = 01
Second section of the main sten
— Code = 02
Third Section of the main stem .

- Coda = 03 and sn an.

For branch timber part - First section of the first
branch - Code = 20

..-...l..o.c.-oisa
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Second section of the first
branch -~ Code = 21 and sSo on

First section of the 2nd branch

- Cade = 30

Second secti~n ~F the 2nd branch
- Cods = 31

First section of the 3rd branch,
~ Cnde = 40

Sacond Section of 3rd branch

- Code = 41

For sten and brianch snnll wood part - First seetion - Code = 11

Second sectinn ~Code = 12
and so on upto 19 and all others
as 19,

The first .section »f the main
sten will be 2,5 metres nnd tho
subsequent sections 7lso will be
nf the same longth. The last
sectirn can be of any size (less
than 2.5 metres), The sane
principles will hold good for
the branches ns well.

If the branches do n~t have even
ona section of 2,5 netres then
sny available gize less than 2.5
rnetres will be meisured.

Length ~f the Sectinn 1820 The length of the section %n
respect of the main sten will be
the length ~f the bole fron one
end to the other emd of the lgzs.
The length will be meisured upto
0.5 om, oand rounded off to the
nearest whole number.

The length of the section of
the branches should ba from the
junction of the branch with the
nain sten to the other end of

the section, '

Dimeter neasurgfents 21-32 The measurements of each of
ot _the gection : dimmecter 0.B, and diometer U,B.
et right engles will be taken trn the nesrest rm.

at the mid-point of the section.
Two measurenents at right nngles
for each item has to bs tnken.
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i) First mensurement

11) Seecond measuralent
at right angles to the
first one,

b.Dimmeter UaBa
I) Pirst melsurement -
11) Second mensurenent

at right angles to
the first onse,

@l Study

Rote and its nensure
ments,

Type of rot

A€

2126
2123

24-26

27=32

27-29

33

34-40

34

Mensurament for U.B. will be
in sarie directions as the one
for 0.B.

Exnmine edeh section and see
if there iz any defect.

Defect Code

1. No. defect 0

2. Defect present 1
(Defect includes enly Hollow

or spongy heart, cracks, twists,
rots nnd lmebs in the sections)

1) Exanine the sectien for rot.
See if it is present or absent.
Determins th= ecategory if not
is present and ende 1s below,

2ot Gode,
No rot 0
Fibrous rot 1
Pocket mot 2
Spongy rot 3
l'.l.'.'.b...m'

Contents



Measurenent of rot 35-40

Hollovmess and 1ts position' 41
vis-asvis rots

Hollowness absent 42.45
i) Diometer in Cms. 4243
ii) Length in Cns. 4446

For scattered hollowness
follow instructiens as
given’ under rot,

1)
i1)

131)

Enclose the rotten portiem in a
rectingle or sguare and tnke
the folleowing reasuretents in cm,

Measurs length in Cn., cnd enter
in ¢0l.35 to 36.

‘Me1sure width in em. "nd enter

in col,.37 to 38,

With the help of 2 steel wire
neasure the depth of rot in cm.
and enter in column 38 to 40,

If there are mors than one
isnlatzd rots, addd up the volume
of nll the pockets anc find ~ut
the cube ront and repeant the
result in three pairs of eolums
(Col,35 & 36, 37 & 38, 39 & 40)

Examine the section for hollow-
ness whether it is included in
the rotten portion or not. Fill
in the following codaes for holl-
owness,

Description Lodg
Hollowness present i

inside the rotten

portion.

Hollowness present but 2
oulside the rotten
portion,

If hollowness is present but

is not ccntnined'uith the

rotten portion, then nersurement
of Hollowness will be tnken,
Enter actual mensurenents.

Mnter actuanl measurenents,

Contents



- 36,

Tuwist 47 Twist 1s that defect in which the
fibre instead of straight line
occurs in 2 spirzl.

Code,
If straight . 1
If absent 2
Cracks & Shakes 48 Watch the section and enter the
following.
No defect 1
Cup shhke 2
Star shake 3
Crncks 4
Bend 49 Axis of lng does not 1
deviate
Axis of 1og doviates 2

fram thoe straight line
a+ an angle less than
10°. '

Axis deviates at an 3
angle mors than 10°

More than one pronounced
bend

¥note presence 50 Fxamine the sectlon 2nd find out
if there is 2 live or dend knot.

1) If absent 1
if present 2

Knots measurements 51 Messure-the knot dismeter in Cm.

. and enter In column

D.B.H.(0.B,) in an. 52-53 Measure the dianeter B.H, (0.B.)
in Cm, snd enter.

Total height in metres 54-55 Measure the total height of the
- tree befgre felling and enter,

v 56-57 Moasure the helght of the tree
after felling and enter,

Mnp shest reference 58 To ‘be f1lled in by the offlce.

- 1

Block reference 59«80 The codes will be same as given
- for Blocks in the Plot Descripe
tien Form .

o.o--c-oooooctw.
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Grid reference 61~-62 Tha grid reference will be tha
gimilar to the reference indico-
ted agninst grid reference

earlier.
Inventory design 63-64 To be £illed in by the office.
Total number of treeg to be felled anc their lecntionse.

Falling will be restricted to the 9 main ply-wond species in the
aren, A minirmm of 30 mumber of trees have to be felled f~r each Sp?cieﬂ
distributed evenly-almost a1l over the blncks depending on their availability.
In addition, some trees of various species randomly chosen will have tn ba
felled, The trees ~f the diamoeter classes (10 cn. closses) should be covered
within the 30 trees to be fglled for each species.

The classes will be as follows =

O 'taO 10 CIih

10.1 tO 20 Cha

20-1 to 30 IR e

50.1 tO 40 Clll e

40,1 to 50 cm,

50.1 %o 60 on.

60,1 to 70 cm.

70.1 to 80 cnl.

80,1 to 90 om,

S0.1 to 100 cm.

100,1 ~0. and over.

*@H@rQ*@HEHIEH
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