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FOREWORD

‘the demand for paper newsprint is steadily rising. Concert-
ed efforts are therefore needed to fill the widening gap between the
raw materials available from the forests and their requirements in
subsequent years. A Working Group of Committee on Natural Re-
sources of the Planning Commission was set up to undertake a study
on the subject. It has made some practical recommendations for meet-
ing the future demand of raw mateérials for Pulp, Paper and News-
print. I sincerely hope that these recommendations will be imple-
mented by the State Governments during the successive Plans.

M. S. THACKER
Member

(Natural Resources)
New DEtHI,

September 17, 1965
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PREFACE

Consumption of paper and newsprint is regarded as a good inde:
of the development of a country. Judged by this standard, India is fa
behind: its per capita consumption of paper is only 1.4 kg. as compar
ed to 7 kg, in UAR, 16 in USSR, 57 in Japan, 106 in UK and as mucl
as 205 in USA. This low consumption is also the result of non-availa
bility of adequate cellulosic raw materials and to some extent due t
the difficulty of obtaining foreign exchange. The country has mad
some progress in the production of paper and newsprint after inde
pendence. Even so nearly 75 per cent of the newsprint worth ove
Rs. 6 crores is being imported. The demand for paper and paper pro
ducts is rising rapidly and is expected to be as much as six fold of the
present consumption in 1980. Manufacture of paper requires a certair
percentage of long-fibre to give it strength. So far the only long-fibre
forest material used has been bamboo. The available bamboos have
more or less been booked except for those available in the forest:
which have not yet been opened up. The present ofi-take of 0.7 millior
fonne of bamboos by the paper industry may eventually rise to about
2.5 million tonnes. Even when all of this is utilised most rationally
to produce paper, the total production will be only 2.5 million tonnes
?SS%gainst the anticipated requirements of nearly 4 million tonnes by

“A Working Group of the Committee on Natural Resources of the
Planning Commission was set up in December, 1964, to undertake a
quick survey of the forest resources in the already exploited forests;
to estimate the present availability and future requirements of forest
raw materials for pulp, paper and newsprint and later for other forest
based industries; and to recommend sites where plantations of suit-
able fast growing pulpwood species should be raised to meet the re-
quirements of the existing paper mills and of new mills to be set up
hereafter; as also the extent of these plantations, the species that
should be used, the agency which should undertake this work and
the funds that will be required during the Fourth and subsequent
plans. The Working Group consisted of the following:—

'Chairmar
Shri A. B. Guha, Adviser (Resources), Planning Commission,
New Delhi.

Members ‘
2. Shri Hari Singh, Inspector General of Forests, Ministry of
Food and Agriculture, New Delhi.

Shri T. N, Srivastava, President, Forest Research Institute and
Colleges, Dehra Dun.

Shri R. S. Singh, Chief (Agriculiure) Plamming Commission
New Delhi.

Shri N. Narsimhan, Development Officer (Paper), D.G.T.D.,
Ministry of Industry & Supply, New Delhi.

Shri G. S. Matharu, Development Officer (Timber), D.G.T.D.,
Ministry of Industry & Supply, New Delhi.

Shri M. Satyapal, Director (Chemicals), Planning Comimis-
sion, New Delhi.

e
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Member Secretary

8. Shri K. P. Sagreiya, Senior Specialist (Forest Resources),
Planning Commission, New Delhi. ‘ ' '

The present study incorporates information made available to the
Working Group by:—

1. The Directorate General of Technical Development (Paper
' Directorate), Ministry of Industry & Supply;

2. The Forest Research Institute, Dehra Dun, (Ministry of Food
& Agriculture); :

3. Heads of the Forest Departments of the States and the Union
' Territories; and

4. The representatives of the Paper Industry

The Working Group has suggested the following measures to
meet the shortage:

1. Creation of bamboo plantations in suitable areas;

2. Opening up of the coniferous forests in the higher Himalayas
by the introduction of up-to-date logging methods, as coni-
fers are the most suitable pulpwood;

3. Creating large scale industry-oriented plantations of Eucaly-
ptus and other fast growing species.

It is hoped that the Forest Departments of the Sfates will take
adequate steps to :.create the requisite quantities of raw materials
and then to utilise them rationally so that the progressively increas-
ing demand of paper is met indigenously in future.

I take this opportunity to thank all the members of the Working
Group for the cooperation given. Special thanks are due to Shri
K. P. Sagreiya, the representatives of the Paper Industry and ' the
Heads of Forest Departments of.the States/Union Territories for all
the help given by them, Thanks are also due to Shri I. M. Qureshi,
Director, Forestry Research and Dr. S.R.D. Guha, Officer-in-Charge,
Cellulose and Paper Branch, F.RI, Dehra Dun for detailed informa-
tion furnished by them and to Shri K. G. Bhatia, Research Officer
(Forest Resources) for assisting in the compilation of this Report.

A. B. GUHA

ldviser (Resources)
New DEeLHI,

September 16, 1965.
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CHAPTER 1
INTRODUCTORY

_ Somenime ago, the Indian Investment Centre appointed a Com-
mittee on Raw Materials for Chemicals and Processing. This
Committee in its report in March, 1963, recommended the constitu-
tion of a National Board for Cellulosic Raw Materials with the fol-
lowing terms of reference: :

(a) to examine measures, including adoption of new silvicul-
 tural techniques, for increasing the forest resources of the
country;

(b) to advise the Central and State Governments on policies
pertaining to scientific development of forest resources
with particular reference to cellulosic materials. This may
include policies for charging royalty as well as conditions
and duration of leases to be given to paper and pulp mills;

{c) to recommend special measures necessary for the cultiva-
tion of cellulosic raw materials required for the produc-
tion of dissolving grade pulp;

(d) to devise plans for integrated working of saw mills, joinery
mills and pulp mills in order fo ensure maximum utilisa-
tion of the cellulosic materials;

(e) to examine measures to conserve bagasse to use it as indus-
trial raw material providing modern and efficient steam
raising equipment to sugar factories; and

(f) to take all other steps, including arrangements for training
programmes, surveys and adoption of modern methods for
regular supply of timber.

The question of establishing this Board was deferred pending
finalisation of a project for the survey of forest resources which the
Ministry of Food & Agriculture has taken up with United Nations
Special Fund Assistance. The Plan of Operation of the project, Pre-
investment Study of Forest Resources, was signed on 1st February,
1965. The purpose of this project is to assist the Government of India
in the development of the country’s forest resources and associated
forest industries to increase wood production to fill the widening gap
between domestic production and local demand, esgec1a11y in the
field of plup and paper. To this end, the project is oriented towards
planning the expansion of the existing and the development of new
forest industries based on the available resources or on industrial
plantations created and to be created hereafter in selected areas. In
the next 3% years, this study is expected to cover an area of
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99,785 sq. km. (11,500 sq. miles) which is about 4 per cent of the total
forest area of the country. The study will be confined to the fol-

lowing forest areas:

(i) the Himalayan Coniferous Forests of Punjab, Uttar Pra-
desh and Himachal Pradesh 6,475 sq. km. (2,500 sq. miles)

in the North;

(ii} the Moist Deciduous Forests of Dandakaranya comprising
parts of Madhya Pradesh, Orissa, Andhra _Pradesh and
Maharashtra 18,648 sq. km. (7,200 sq. miles) in the Centre;
and

(iii) the Evergreen Forests of Kerala and Mysore 4,662 sq. km.
(1,800 sq. miles) in the Western Coast.

All these areas carry valuable forests which have not yet been
fully surveyed or exploited for want of adequate logging and trans-
port facilities. To arrive at an accurate assessment of physical avail-
abilities of raw materid]l, modern methods of forest inventory are to
be employed. These will include aerial photography-cum-photo-inter-
pretation, maping and statistical analysis of field data using recently
developed techniques. To carry out the field work of forest inventory,
training courses are to be organised.

As the opening up of the hitherto unworked forests will take
time and as it is becoming increasingly difficult to meet the progres-
sively increasing demand for suitable pulping material from the
forests already under working, it will be necessary to create large
scale plantations of suitable fast growing species. (Some large scale
plantations already created by the States of Mysore, Uttar Pradesh
and Hi)machal Pradesh were visited by some members of the Working

Toup).

Besides this, on the decision already taken in the Planning Com-
mission to put up two large pulp mills and one newsprint mill in the
public sector, the Ministry of Industry & Supply appointed a two-men
team consisting of Shri K. P. Sagreiya, Senior Specialist (Forest Re-
sources), Planning Commission, and Shri Kan. D. Mariwalla, Chief
Planning Engineer, T.C.B. of the National Industrial Development
Corporation to examine the extent information regarding the availabi-
lity of forest raw materials and .to make suitable recommendations.
Accordingly the team examined the availability in Assam, Madhya
Pradesh and in the tri-junction of Kerala, Mysore and Madras States.
A summary of the findings is given in Annexure .



CHAPTER II
TRENDS AND PROSPECTS
Consumption and Demand

After the country became independent, the consumption of paper
and newsprint has steadily increased as a result of rise in the living
standard of the people. But even so, the present per capita consump-
tion is the lowest amongst the comparable countries of the world
as will be seen from Table 1. :

. TaBLE 1
Annual per capita Consumption of Paper and Paper Products (1962)

Per capita Population

Country consump-  {million)

tion

(kg.)
United States .. - . .- .. . .- 205 186
United Kingdom .. .. .. . e 106 53
West Germany . . . . . . 84 56
Japan . . - .. .. .. .- 37 95
URS.R. .- . R . .- .- .- 16 223
U.A.R. . . . .- .- .- .- 7 26
China (Mainland) . o .. . . 2-6 669
Ceylon . . . C s . .. .. 2-5 10
Pakistan. .. . . .- . .. 1-6 9
INDIA* . .- .. . . . .- 1-4 470
WORLD . .- . .. . . .- 26-7 3,080

*1964 figures

The demand for various types of paper and paper boards. in
India is estimated to be: printing and writing paper 65 per cent;
packing and wrapping paper 16 per cent; paper boards 16 per cent;
speciality paper 3 per cent. This proportion is not likely to change
during the Fourth Plan period. _

The consumption of (a) Paper and Paper Boards and (b) News-
print in India is shown in Table 2.

TABLE 2
Production, Imports and Consumption

(a) Paper and Paper Boards

(Thousand tonnes)

Year Produ -tion Imports Consumption
@ (2) {3 ()
104748 ., . .. . . 93-7 60 161-6
194849 .. o . . . 98-2 82-9 181-1
1949.50 .. . .- . .. 104-4 €9-6 174-0
1950-61 .. . .. “ .- 107-6 34-2 141-8
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TABLE 2—crontd

Year Production Imports Consumption
(1) @ 3 )

1951-52 - . o ‘e . 135-6 32-4 168-¢
1952-53 e . .. . . o 136-8 39-2 176-0
1953.5¢ .. . . o . . 137-3 41-7 179-6
1954-55 . - . . . . 169-1 37-9 -207-0
1955-56 .. .. .- .. .- .. 187-0 50-0 237-9
1956-57 .. .. .- .- . .- 197-0 45-0 242-0
1957.58 ., T .. .- .- .. 219:0 41-5 260-§
1958-59 .. .. .- . . .- 261-0 15-0 276-0
1959-60 .. .. .- .. .- .. 3:2-0 18-0 330-0
196061 .. - .- . .. . 343-2 22-8 366-0
1961.62 .. .. .. o . .. 367-5 21-5 389-0
1962-63 .. .. .. . . . 387-6 234 4110
1983-64 .. .. . . .. .- 464-6 29-0 493-6
1064.65 .. .- .. . . . 493-0 25-0 51%8-8
1965-66* .. .. . .. . . 520-0 20-0 540-0

*Estimated

(b) N ewsprint

(thousand tonnes)
Year Production  Imports Consump-
tion

194849 . - .. . . .- .. 43-9 43-9
104950 .. .. . . L 4.7 47
1950-51 .. . .- .. .. .- . 75-2 75-2
1951-52 .. .- .. .. .- . . 50-5 50-5
1952-53 .. . .. . .. . 54-3 54-3
1953-54 .. .. e e . .- .. 70-8 70-8
1954-556 .. .- .. .. .. .. .. 790 79-0
1955-66 .. - .- .. T . 3-8 74-7 78-3
1956.57 .. . . . . . 13-8 62-8 76-4
19567-58 .. . e .. o . 14-2 63-7 779
1958-59 .. . .- e . 21-9 . 575 79-4
1959-80 . - .- . . .. 22-4 745 96:9
1960-61 .. . . . . . 22-9 75-5 98-4
1961-62 . - . . . . 25.2 93-6 118-8
1962-63 oo . . .- .. . 26-6 99.2 125.8
1963-64 .. .. . . .. . 304 94-8 125-2
1964-60% .. .- . . .. . 30-0 95-5 125-5

Sourcc—Directoflate General of Technical Development (Paper Directorate).
*Wstimated.
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The consumption is far below what is considered reasonable in
the present stage of development of the country: a consumption of
4 kg per capita would be the barest minimum. By 1980-81, the
reasonable consumption is estimated to be about 6 kg. per capita.
As by this time the population would have increased to about 700
million, the total requirements will mount up to 4.2 million tonnes
as against the present consumption of only 0.7 million tonnes, namely
nearly six-fold. The trend of future demand is exhibited in Table 3.

TaBLE 3

Consumption and Estimated Demand of Paper, ete.
(Thousand tonnes)

Estimate of future demand
Type Consumption — A -
(1963-64) 1970-71  19756-76 = 1980-81

1. Paper and Paper Boards .. .. .. 4903-6 1,200 2,000 3,000
2. Newsprint . .. . - 125-2 300 450 800
3. Chemical Pulp .. .. .. .. 5.4 200 400 600
Total . 694-2 1,700 2,850 '4,200

Population (Million) . . . 470 560 630 . 695
Per capita consumption (kg.) . . 1-4 3-0 4.5 g-0

Production Trends

(a) Paper and Paper Boards—The production of paper and paper

boards in 1956 and 1962 in certain countries was as shown in
Table 4. )

TABLE 4
Production of Paper and Paper Boards’ _

Country =~ l 1956 1862 Population

c : N (‘000  (million)
tonnes)

USA. .. .. e e - .. 31,428 37,580 186
Canada .. . . - . .. . 8,504 8,783 19
Jepan .. .. . . . . 2,830 6,252 95
\U.K. .. o - .. .. . 3,618 4,425 53
U.B.5.R. . . . .. . . 2,839 4,035 223
‘West Germany v .- - e e 2,955 3,078 56
‘India . . ae . . 197 388 470
Pakistan .. .. e e . - 33 108 96

*1064 figure. ‘ -

On 15th May 1965, there were 53 Paper and Board mills in pro-
duction in India with a capacity of 6,43,870 tonnes and with a
licensed expansion of 2,29,516 tonnes. Besides this, 10 new large
units have been licensed or approved with a total capacity of 2,44,200
tonnes (Annexure II).

The Statewise existing capacity and licensed expansion of mills
already in production and the capacity licensed for new units is
shown in Table 5.

L{BN)7PC—3
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TaBLE 5

Statewise Ewxisting Licensed Production Capecity for Paper and
Paper Boards as on 15-5-1965

{tonnces)

" Mills in Production  New Units

States r — A "
: Existing Expansion Capacity
capacity licensed  licensed
Andhra Pradesh .. .. .- .. . 43,000 42800 ..
Bibar .- . . .. . . 63,000 37,500 15,000
Gujarat .. .- .- . .- .. 18390 6,600 .
Kerala . . . . .- .- 11,840 .- 3,000
Madhya Pradesh .- . . .- .- 47,200 -
Madras .- . . . . .- 26,000 . 8,000
Mgharashtre e ot . .- .. . 71,610 19,580 79,200
Mysore . . . . . .- 66,640 33,800 33,000
Orissa . . . . . . 102,000 37,600 .-
Punjab .- . .. . . . 45,760 11,740 30,000
Uttar Pradesh . .- . . . 34,200 3,800 48,000
Woest Bengal . . . .. .. 102,430 4,996
Total . 643,870 227,516 244,200

The production for the year ending 31st March, 1964, was 4,93,000
tonnes. It may be expected that during 1965-66 the total production
of paper and paper boards might be around 520,000 tonnes as against
the target production of 7,00,000 tonnes for the Third Plan.

The progress in the implementation of licensed schemes conti-
nues to be unsatisfactory mainly due to inadequacy of cellulosic raw
material and as finances are not readily forthcoming. It is expected
that during the next 3 to 4 years, except the Ashoka Paper Mills,
Bihar, and a few small units practically no new units are likely to
come into operation. In the case of existing paper mills as a result of
the balancing equipment programme which was mooted in 1963-64
some additional capacity might be expected.

A statement showing the capacity likely to materialise during
the first 3 years of the Fourth Plan period is given in Table 6.

TABLE 6

Estimated level of Production Capacity for Paper and Paper Boards
during the first 3 years of the Fourth Plan

Estimated Production
r A
Year Capacity (to:_mes]yr?
1985-66 .. . . e " . 660,000
1966-67 .. . . ‘e . 692,620
198768 .. . .. . . 749,916

1008-69 .. . . . . 819,718
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Thus at the present rate of progress the capacity of the indus-
try could at best be about 820,000 tonnes by 1968-69. Unless con-
certed efforts are made right from now it may not be possible to
achieve the target envisaged for the Fourth Plan.

(b) Newsprint—In the Third Plan, the target capacity of 150,000
tonnes per year of newsprint was fixed to meet the anticipated
consumption of about 120,000 tonneq by 1965-66. The figure was
fixed keeping in view the restrictive policy adopted by Govern-
ment for the consumption of newsprint, as its import requires
foreign exchange. If all curbs on consumption are removed, the free
demand would be much larger. It is estimated that by 1970-71 this
might well be of the order of 300,000 tonnes. Therefore, the target
capacity by the end of the Fourth Plan will have to be fixed at
about 330,000 tonnes per year.

At present the National Newsprint and Paper Mills Ltd. (Nepa
Mills) is the only unit in the country producing newsprint. This
is made from a furnish containing 60 per cent mechanical pulp
from salai wood and 40 per cent chemical pulp from bamboo. The
rated capacity of this mill is 30,000 tonnes per year which has just
been reached. Expansion of the Nepa Mills from 30,000 to 75,000
tonnes has already been licensed and orders for plant and machi-
nery have been placed. The expanded capacity of this unit is ex-
pected to become available in 1967-68. Other schemes have not
made any appreciable headway. Of the three new schemes licensed
for making newsprint, only two are likely to materialise by the
middle of the Fourth Plan with a capacity of only 90,000 tonnes
i.e. in all 165,000 fonnes against the anticipated demand of 300,000
tonnes.

(¢) Pulp—In the Third Plan, no target was fixed separately
for the production of paper-grade pulp* For the rayon-grade pulp
a target capacity of 100,000 tonnes was fixed. Seven schemes with
a total capacity of 276,000 tonnes of rayon-grade pulp and one
scheme with a capacity of 22,500 tonnes of paper grade pulp were
licensed. In the case of rayon-grade pulp most of the licenses
granted have been revoked. The only scheme which is still valid is
that of M/s. South India Viscose Ltd., Coimbatore, for the manu-
facture of 21,000 tonnes/year of rayon-grade pulp from Eucalyptus.
M/s. Manjushree Industries, who hold a licence for rayon-grade
pulp in Assam, now propose to take up manufacture of paper-grade
pulp with a larger capacity. The Gwalior Rayons in their Kerala
Pulp-plant, with a capacity of 54,000 tonnes of rayon-grade pulp,
has gone into production, utilising bamboo as the raw material.
Such pulp could also be made from short fibred material. The
guestion of this unit producing larger quantities of wvaper-grade
pulp from bamboo is under examination.

By 1970-71 a capacity of 130,000 tonnes of paper-grade pulp may
be expected.

*All large paper mills in the country wero intograted units coverting the entire pulp produe-
od by them into paper in their mills.



CHAPTER 111 ‘
FOREST RAW MATERIALS

The main constituent of paper is cellulose fibre. obtained from
plants. In 1958-59, the latest year for which figures are readlly_ avail-
able, the paper industry in.India consumed various cellulosic. raw
materials in the proportion: bamboo 70 per cent; sabai grass 9 per
cent; waste paper and agricultural waste 8 per cent; imported pulp
5 per cent; bagasse 3 per cent; salai wood 4 per cent; coniferous
wood 1 per .cent. '

This study deals only with raw materials obtainable from forests
namely, bamboo, sabai grass and various woods. At present the mair
long fibred raw materials used are bamboos (fibre length 2 to ¢ mm.)
and to a lesser extent sabai grass (fibre length 1.5 to 3 mm.) and
some coniferous woods (fibre length 3 to 5 mm.). - '

The ‘main bamboo used s6 far is Dendrocalamus strictus
Bambusa arundinacea is now being used by the paper mills in the
South, for instance, the West Coast Paper Mills are using gre-
gariously flowered and dead bamboos for the last three or four years.
The other species of bamboo which oceurs in large quantities, mostly
in the Cachar District of Assam, and is found suitable for making
paper is Muli (Melocanna bambusoides).

. In the early stages of paper industry development, sabai grass
(Eulaliopsis binata) constituted more than 50 per cent of the raw
material used mainly because of its special fibre characteristics, lower
consumption of processing chemicals, durability and strength. I
is eminently suitable for the manufacture of high class book and
printing paper. But because of collection difficulties, unsteady
supplies and higher cost, increasing quantities of bamboo have been
used instead, and now as much as 70 per cent of the total forest raw
materials used is bamboo. Sabai grass from the lower Hima-
layas is now mainly being used by three mills one each in
Punjab, U.P, and West Bengal.

_ Besides this, small quantities of coniferous woods mostly twisted
chir pine, kail pine and waste firewood are also being utiksed by one
or two mills in the North because of its long fibre." :

Of the short-fibred raw materials, salai wood (Boswellia serrata)
with a fibre length of less than 1 mm., found in the dry deciduous
forests, has been used for making mechanical pulp since 1955 by the
Nepa mills in admixture with chemical pulp from bamboos to make
newsprint. One or {wo other mills are also known to have used
various proportions of salai and other hardwoods with bamboos to
make chemical pulp at a lesser cost.

Utilisation of hardwoods has been adopted in a big way in the
western countries as also in Japan where as much as 65 eer cent of
the production of pulp and paper is now based on hardwoods, Pulp-
ing methods have been specifically developed for utilisation of Jlow
grade hardwoods. Miscellaneous hardwood species widely occur in
the Indian forests and it may be possible to successfully ufilise them
Although attempts are being made in India to use mixed hardwoods,

8 ]
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the technology of pulping of these hardwoods has not yet been fully
developed. Some mills in India have been able to use upto 30 per
cent of mixed hardwood pulp in admixture with bamboo pulp in
making various grades of papers. Even here considerable technical
difficulties have been encountered both in pulping as well as in the
bleaching of the pulp. While the techniques used for pulping tem-
perate hardwoods could be adapted for pulping of mixed tropical
hardwoods, considerable amount of technical work will have 1o be
done in India to develop suitable processes. When such processes
have been developed it will be necessary to ascertain the total avail--
ability of such woods for the industry, as large quantities are likely
to be available in certain forests such as (i) the tropical evergreen
forests of the west coast (ii) the moist deciduous forests of Danda-.
karanya and (iii} the extentive forest of Assam

AVAILABILITY

Exact figures of the present consumption of various forest raw -
materials by the industry and their source are not readily forth-
coming nor have any reliable estimates been made of their {otal
availability from the forests. At the meeting of the Raw Mate
rial Sub-Committee of the Development Council for Pulp, Paper and
Allied Industries held in June. 1965, it was decided that data regard-
ing the actual off take of bambco and other cellulosic raw materials
by the pulp and parer industry during 1964-65 from wvarious forest
divisions (whether by direct lease or through contractor purchase;
as well as the consumption of fibrous raw materials other than
bamboo should be collected quickly. These data, when available,
will be found very useful in deciding to what extent and where pulp-
wood plantations should be created.

The present position regarding availability of bamboo, conifers
and grasses, utilisable in the paper industry, is summarised below:

(a) Bamboo

Bamboo has been the major source of raw material for the paper
industry in India. In general, most of the bamboo- from accessible
forests, surplus to domestic and other non-industrial demand, is
already being collected and utilised by the industry. Some surplus
bamboo is however still available in the worked forests of Madhya
Pradesh. Assam, Dandakaranya and the Western Cost. Besides this,
some of the remote forests, which have not vet been exploited, also
contain bamboos.

As mentioned above exact information regarding the total
availability of bamboos “n different regions. is lacking. It ‘will be
very desirable to ascertain this by a systematic survey in thé interest
of industrial development. In the absence of such data, an attempt
has been made to determine the approximate availability from
figures supplied by the States or the industry. The statewise position
is as follows:

Arndhra Pradesh—The State has reported a bamboo bearing area
of 19,790 sq. km. with an annual availability of 2.55 lakh tonnes of
mamboos: 1.8 lakh tonnes being removed for industrial use, 0.77 lakh
tonnes for agricultural and commercial uses.
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Assam—Bamboos (rainly muli) occur over at least 10,000 sq.
km. The annual potential availability-is reported to be:— _
(i) Cachar—Mizo Zone—Over 10 lakh tornes®* (mainly muli
bamboo).
(ii) Central Assam Zome—1.3 lakh tonnes bamboo and 0.83
lakh tonnes reeds.

(iii) Lower Assam Zone—0.43 lakh tonnes bamboo.
(iv) Upper Assam Zone—0.36 lakh tonnes bamboo. :

The total present industrial off-take is only about 60,000 tonnes
mainly removed by certain, mills of West Bengal.

Bihar—The state has a bamboo bearing area of 5,294 sq. km. with
annual production of 1.70 lakh tonnes against the estimated sus-
tained availability of 2.0 lakh tonnes. Industrial off-take for the
paper industry has been reported at 1,38,778 tonnes and removals for
agricultural and commercial purposes at 30,173 and 1,893 tonnes
annually,.

Gujarat—Gujarat has reported a bamboo bearing area of 1,936
sq. km. On an average 11,500 tonnes are consumed locally and a
minimum of 35,000 tonnes are likely to be available for industrial
use from the forests of Dangs, Surat, Bulsar and Rajpipla.

Kerala—Kerala has reported 631 sq. km. of bamiboo bearing
forests with an annual sustained production of 1.08 lakh tonnes of
bamboos; the present off-take is 50,000 tonnes for industrial use and
about 4,360 tonnes for agriculiural and commercial uses.

Madhya Pradesh—Madhya Pradesh has reported a bamboo bear-
ing area of 14,846 sq. km. with an annual estimated potential avail-
ability of about 8 lakh tonnes; the present off-take is 1.28 lakh tonnes
fqu industrial use and 2.83 lakh tonnes for agricultural or commer-
cial uses.

Madras—Madras has reported bamboo bearing forests over an
area of 5,388 sq. km, with 64,220 tonnes (air dry) of stock standing
in the forests. The present off-take is 43,190 tonnes for industrial
use; 12,250 tonnes for commercial use and 316 tonnes for agricultural
use.

Maharashtra—The state has reported 8.500 sq. km. of bamboo
bearing area with an annual production of 2.5 lakh tonnes and a
potential of 3.0 lakh tonnes; the present off-take is 1.4 lakh tonnes
for industrial use; 0.85 lakh tonnes for commercial use: dnd 0.29
Iakh tonnes for agricultural use. ’

Mysore—The state has reported a bamboo bearing area of 6,000
sq. km. with an annual potential production of nearly 4.75 lakh
tonnes. The surplus has already been booked for mills to be put
up hereafter.

Orissa—The state has reported bamboo bearing forests over
10,500 sq. km. with a potential production of 5.39 lagkh tonn:s. The
present industrial off-take is .242 lakh tonnes, besides 20,000 tonnes
are being utilised for agricultural and commercial puri)oses.

Punjeb—It is reported that about 9,000 tonnes bein; i
annually to M/s Shree Gopal Paper Mills. Besidzge th?;ngt}?: pg%:ﬁg
has no surplus bamboo for the paper industry. ’

*Estimate based on a systematic surve,




il

Uttar Pradesh—The State has reported a bamboo bearing area
of 4,000 sq. km. with annual availability of 41,000 tonnes. Of this
29,400 tonnes are being removed for agricultural or commercial use
Ieavling about 12,000 tonnes of hitherto unutilised bamboos for indus-
trial use,

West Bengal--The State has reported an area of only 164 sq.
km. under bamboo, with an annual yield of 8,000 tonnes. Of this
about 4,000 tonnes are being utilised. .

Himachal Pradesh—Himachal Pradesh has reported a bamboo
area of 104 sq. km. with an annual yield of about 3,000 tonnes.

Tripura—Tripura has 2,849 sq. km. of bamboo bearing forests
with an approximate estimated availability of about 2,15,000 tonnes.

NEFA—NEFA has 7,770 sq. km. of bamboo bearing forests along
the foot hills with estimated annual permissible cut of 200,000
tonnes of -bamboos.

Manipur—Manipur has reported bamboo bearing forests over
2,500 sq. km. '

The sub-joined Table gives at a glance the bamboo potential and the
surplus for the various States and the Union Territories.

TABLE 7
Potential and Surplus Availability of Bamboo in the States

Bamboo Potential Surplug**
State/U.T. ’ area aveilability* * (lakh tonnes)
(sq. km.} (lakh tonnes)
{1 2 &) 4

Andhra Pradeah, .. . o . 19,790 2-55 ..
Assam . - .. . .. 10,000 12-10 1150
Bihar .. . - . . 5,294 2-00 0-29

Gujarat .. .. e .. .. 1,936 - 0-46
JL&K. .. . .. i .. . Negligible e
Kerala .. . . .. .- 631 1-08 0 54
Madhya Pradesh .. . . . 14,848 8-00 3-890
Madras . .. e 5,388 N.A, N.A.
Maharashtra . . . . 8,500 3-00 0-46
Mysore .. e . .. . 6,000 4+-75 : e
Orissa .. . .. v 10,500 . 4-39 2-77
Punjab .- .. . . . N.A. 0-09 .
Uttar Pradesh .. . .o . 4,000 0-41 0-12
West Bengal .- .. .. o 164 0-08 0-04
Himachal Pradesh . . o 104 0-03 .
Tripura .- . . . . 2,849 2-15 ..
NEFA .. .. . . . 1770 2:00 2:00
Manipur . - .. .- . .- 2,500 . N.A. N.A
Total . 100,272 4009 23-77

N.A.=Not available. o
#The eptimated maximum sustsined yield.
#+C0l, 3 less present off-take for agricultural, commeroial aud industrial uses.

On working out the overall potential production per hectare from
the figures given in the Table it v_v:ll be seen that against the average
of 0.40 tonnes/ha. the potentiality varies from 166 (Kerala), 1.25
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(A.P.), 1.20 (Assam) at one exireme to only 0.10 (U.P.), 0.12 (Madras),
0.25 (Gujarat) at the other.

Such wide variation can hardly be attributed to climate anc
soil alone. It is obviously also due to the size of culms, density of
clumps and personal bias. It cannot therefore be too strongly empha-
sized that an all-India systematic survey is immediately called for tc
determine the bamboo potential.

It will thus be seen that if the bamboo bearing forests are
properly tended and the inaccessible areas are opened up
an additional quantity of nearly 24 lakh tonnes of bamboos are likely
to be available. Assuming that out of this only 18 lakh tonnes will
be available to the paper industry, the fotal availability of bamboos
to the paper industry would increase to 7+18=25 lakh fonnes. If
this quantity is rationally utilised by mixing with the maximum
quantities of hardwoods say 70 per cent, bamboos and suitable
hardwoods from forests would be sufficient to produce 27 lakh tonnes
(or say 25 lakh tonnes) of paper. Hence the importance of conserv-
ing the present bamboo resources for the paper indusiry and utilis-
ing them most rationally and creating large scale plantations of shert
fibred fast growing species such as Eucalyptus, Poplars ete,

(b) Coniferous Woods

Coniferous woods are excellent raw material for paper -
facture since they have a long fibre. Conifers occur overx)' gnllyn%aggr
cent of the forests of India. Pines (chir and kail in the North and
Khasi in Assam) occur in lower regions and fir and spruce in the
upper reaches of the Himalayas. So far, these forests have been only
partially exploited mainly for want of developed communications
and introduction of m_ogiern logging techniques. Some twisted chir
pine wood has be_en utilised by certain paper mills (other trees fetch
a high price as timber). Also it has not been possible to utilise to
any S1gm.ﬁcant extent _ﬁr and spruce for paper manufacture because
so far this wood is being extracted in the form of sleepers or sawn
baulks leaving the slash unutilised in the forest. If and when these
forest areas are provided with better facilities for extraction and
their exploitation made economically feasible so that logs could b
brought down to saw mills in the plains, large quantities of sl Iex
would be available for utilisation by the paper industry. Th as
quantities and the cost at which coniferous wood Wi]lyl; v %xact
to the paper indusiry has yet tu be determined. It will mz;ti;:‘;lavc‘iu abl(eie
upon the intensity of management of these forests. Some {en?pf‘ #
mt_lma'tes have been made by the States. These are éiven bélow :':l_lve

{izmachal Pradesh—H.P. has an area of 644 8q. km. und chi
pine; 600 sq. km. under kail; 528 sq. km. under deodar m(li o
kméegnder ﬁr.1 Total stock standing of all coniferous \fro%lcll 831 Si:q
n;a & at nearly 400 lakh tonnes with a computed annya] increment
of about 4.6 lakh tonnes. There is no paper mill in Hj | Proment
Small quantities of coniferous wood machal Pradesh.

I 113 .
however sold by confractors to certain p(;;el:t;};isﬁg l?I'haes é;rggr?mari
- en

of Himachal Pradesh is trying to estimat ilabilj
wood from its forestg by a detailed aeriale stuhr?re:;vaiflacﬁlty of pl'ﬂp-
modern logging equipment for exploiting its mc e meantime

areas in the Pabar Valley Djvision has heen in?t?ifeddiﬁicult forest
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Jammu and Kashmir—The total area of coniferous forests is
reported to be 7,492 sq. km. Forests are being worked under the
selection system removing trees over 12” diameter and sawing them
in the forest leaving the slash in the forest. The total annual avail-
ability in the forest is reported to be 5.97 lakh tonnes. How much of
this could be made available to the paper industry has yet to be
estimated. One estimate is as follows:

Jammu Province—54 lakhs cit, per year (pine and deodar 4:
' per cent, fir 'and spruce 58 per cent) to 100 lakh cft. after
12-year and to 126 lakh cft. after 20 years.

Kashmir Province—60 lakh cft. per year (pine and deodar 42
per cent, fir and spruce 58 per cent) increasing to 75 lakh
cft. after 12 years and 90 lakh cft. after 20 years.

These raw materials have been considered adequate to feed a 200
tonnes/day capacity paper and newsprint mill in Jammu and
100 tonnes/day capacity rayon cord pulp mill in Kashmir.

Punjab—Punjab has reported an estimated annual production of
about 1.1 lakh tonnes of fir and spruce. As againsi the present re-
movals of about 5,000 tonnes by the paper mills, with improved
communications and mechanisation of logging it should be possible
to obtain as much as 10,000 tonnes.

An aerial survey ol the fir and spruce forests of the Kulu and
Seraj Divisions has already been completed. This has shown that
on an average about 5.8 millicn cft. or about 87,000 fonnes (at 66.6
cft=1 tonne) of timber in logs will be annually available. When
this is sawn, slash would be available for making paper or news-
print. The State Government has recently announced putting up of
a 100 tonnes/day newsprint mill at Nangal, utilising pulpwood
available from these forests.

Uttar Pradesh—To total area of coniferous forests under the
Forest Department is about 17,360 sq. km. of which 3,090 sq. km. are
under fir and spruce. The total stock standing over the entire conifer-
ous forests has been estimated at 2,08,23,230 tonnes with an annual
inerement of 522910 tonnes. Total annual removals for all coni-
ferous woods amount to 1,74,100 tonnes of which annual removals
for agricultural uses is estimated at about 17,500 tonnes and for
commercial and industrial uses is 1,39,100 tonnes.

At present only chir pine to the extent of 38,000 tonnes obtained
from twisted trees, slash from main felling coupes and thinning yie'd
from converted crops, is being extracted by the Star Paper Mills,
Saharanpur for manufacture of quality Kraft Paper.

The annual availability of coniferous pulpwood for industrial
use in this State.from forests under the control of the Forest Depart-
ment has been estimated as under:

Tehri Circle—Fir and spruce pulpwood=>50,000 tonnes (slash).
—Chir pulpwood=40,000 tonnes (slash and thinning).

Kumaon Circle—Chir pulpwood=38,000 tonnes (twisted chir,
slash and thinning).

This yield has already been committed to the Star Paper Mills at
Saharanpur and other projected paper and rayon-grade pulp
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mills, proposed to be set up. The yield from Tehri Circle is contin-
gent upon proper development of road communications and mecha-
nisation of logging operations.

West Bengal—West Bengal has reported an area of 16.4 sq. km.
under Cryptomeria japonica a very fast growing exotic conifer. Total
standing stock in the forest is estimated at 40,800 tonnes with com-
puted annual increment of 4,000 tonnes. About 80 hectares are being
planted annually with this species.

(c) ‘Grasses

As mentioned earlier, sabai grass (Eulaliopsis binata) is of
significant importance. The Bengal Paper Mills, the Shree Gopal
Paper Mills and the Star Paper Mills are utilising this raw material
to the extent of 18,000, 30,000 and 15,000 tonnes annually. This in-
cludes about 10,000 tonnes being supplied to the Shree Gopal Paper
Mills from Nepal. A number of other grasses have also been tested
by the Forest Research Institute, Dehra Dun and found suitable for
paper manufacture (vide Indian Forester July, 1965, pp. 505—529).



CHAPTER IV
PULPWOOD REQUIREMENTS AND PLANTATION PROGRAMME

In view of the rapidly rising demand for paper and paper pro-
_ducts, it is unlikely that the production from the natural forests
even after they are fully tapped will be able to meet the require-
ments of the mills. Anticipating this, the Forest Departments of
States have already started creating plantations of fast growing
species, particularly Eucalyptus a short fibred wood and of bamboos
and conifers which have a long fibre. This will reduce the depen-
dence of the industry on conventional raw materials specially when
technological advances make it possible to increase the proportion
of short fibred pulp in the furnish to a still greater extent. Produc-
tion of adequate raw materials is of special significance to minimise
the drain of foreign exchange on import of pulp. Thus the ultimate
problem remains to make available to the industry adequate quanti-
ties of suitable pulping material on a sustained basis. A number of
Eucalyptus species have been tried. The so called Eucalyptus ‘hybrid*
from Mysore which has the advantage of growing satisfactorily
in a variety of climates and soils, and is fairly fast growing is being
extensively planted. It is expected to yield 70 to 100 tonnes of air-dry
wood per hectare in 10 to 15 years depending on the site-quality.
The wood which has a short fibre is generally believed to be quite
suitable for pulping. It would be.desirable to create large scale
industry-oriented plantations of this species to get the maximum

quantity of wood at the minimum cost for meeting the demand of
the industry.

No special efforts were made in the First and the Second Plans
to augment production of pulpwood. In the Third Plan a provision
of Rs. 275 lakhs has been made for planting 55,000 ha. with various
fast growing species (mostly short-fibre) and it is anticipated that
the physical target achieved would be over 60,000 ha. These planta-
tions will begin to yield from 1,973 and it may be assumed that the
average annual cut of pulpwood will be from an area of 5,000 ha.**
The plantation will again yield pulpwood from coppice regrowth
from 1,983 to 1,987. v

Attention of the Working Group has also been drawn to the
planning shortage of foresst raw materials particularly long fibre
material-—and the serious setback that the paper industry will
receive if suitable steps are not taken to ensure sustained supplies
to the requisite extent.

EstimaTEp Purpwoob REQUIREMENTS FRoM 1965-66 1o 1980-81

The total cellulosic raw materials of all categories (yielding
both long and short fibre), that will be required to realise the targets
given in Table 3 earlier, is shown in Table 8. In arriving at! these
figures, it has been assumed that the minimum quantity ie., 30 per
cent of long-fibre material, which is in short supply, would be used

* Since identified as K. leretitonis,

** Ag all plontations are not folly stocked or of uniform quality,

15
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to get acceptable grade of paper and newsprint, so that with the avail-
able limited resources of long fibre material the maximum produc-
tion is achieved:

TABLE 8

Estimated Annual Pulpwood Requirements

(Million tonnes)
Pulpwood V 1965-66 19%0.71 1975-76} 1980-81

Requirements — A — — e — A —_— ey

for LF* SF* CLF¥ SF LF SF LF SF
1. Paper & Paper Board 0-70 1-40 1.20 2.40 2-0 4-00 3-00 6-00
2. Newsprint .. (-16 0-32 0-30 060 ¢-45 0-90 0-60 1-20
3. Chemical Pulp .. . 0-24 .. 0-80 .. 1-60 . 2-40
Total . 0-86 1-96 1-50 3-80 2-45 6-50 3-60 9-60

*LF Long fibred pulpwood.
SF Short fibred pulpwood.

Paper and Paper Boards—Although it is unlikely that the mills
will be able to switch over to paper made with only 30 per cent
long fibre bamboo pulp immediately at the beginning of the Fourth
Plan, it has been assumed that this will be possible by the end of
the plan (1970-71). It may be safely assumed that as a result of
utilising the surplus bamboos from the forests already under work-
ing, and working some of the hitherto inaccessible forests, the

industry will be able to procure 1.5 million tonnes of long fibre raw
material by 1970-71.

Newsprint—The consumption of newsprint by the end of the
Fourth Plan (1970-71) may be taken as 300,000 tonnes.

The Nepa Mills are expected ta produce on an average 65,000
tonnes per year against their licensed expansion of 75,000 tonnes.
The two other licensed mills with a total capacity of 120,000 tonnes
may be expected to produce another 100,000 tonnes, The production
will still fall short of requirements by about 135,000 tonnes. Efforts
will need to be made to bridge this gap to the extent possible by
making newsprint from bagasse utilising the latest technique, or by
importing long fibre chemical pulp to be used in admixture with
bagasse or sh_ort~ﬁ1:_)red wood. The total availability of bagasse in
the country is estimated at 3 million tonnes and there should be
?o dlfﬁctxhlfzy in gettlngtj:he .requitsite iquantity for the paper industry
n case this consummation is not realised som i i :
o b Smported e newsprint will have

Chemical Pulp—If is estimated tha

Plan (1870-71) the production of rayon grade pulp will v

tonnes. For this 800,000 tonnes of shor%rﬁbrepWgo‘caingixl‘is?agonze%%ggo

Eucalyptus wood w111_ not he available to the full exfent and conse-

%uiﬁntly Fg{?b?os,bw}lmh aée _I;emg used for the purpose at present
1 . ]

e u;? e to be so used till the Kerala Plantations of E. grandis

t by the end of the Fourth



Eucalyptus plantation (1 year old)
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PRrRorPosSED PLANTATION PROGRAMME

To meet the future requirements of the paper industry as far
as practicable the following programme of industry-oriented planta-
tions was suggested for the Fourth Plan at a total cost of Rs. 51.56
crores at an inter-departmental meeting held in tke Planning Com-
mission on 12th April, 1965. This meeting was also attended by
Heads of the Forest  Departments of States/Union Territories and
representatives of the Paper Industry. Since then the proposed
targets for the Fourth Plan have been revised to Eucalyptus 60,000
ha: and bamboos 20,000 ha. per year at a total cost of Rs. 30 crores
a?d it is assumed that at least to the same extent in subsequent
plans.

These plantations will have to be sp located that the existing
mills which are likely td experience difficulty in the future will be
able to get the plantation wood most conveniently. Similarly, the

plgxlrlltations will have to be located near the probable sites of new
mills, :

After this programme has been fully implemented, the existing
and the proposed plantations will give pulpwood to the extent indi-
cated in Table 9.

TaABLE 9
f - ¢
Yield from Plantations proposed in the Third, Fourth and Fifth Plans
- ("000 tonnes)
III Plan IV &V Plan
Plantations Plantations Total |
Plan Year *Bam. -[-Euca‘- “*Bam- fEth?a- * Bamboo Eucalyptus and }
boo lytus  boo lyptus other fast
(3,000 (5,000 (20,000 (60,000 growing pulp-
, ha/yr) he/yr) ha/yr) hafyr) wood speciea
n @ & @ (6), (6) (M) (8
IIT 1961 '
1962
1963
1964
1966
1V 1666 . .
1967 .e .o | BY.
1968 30 30 > 18
1969 30 80
1970 30 30
v 1971 :30 307
1972 60 . .. 60 { av.
1973 30 3560 . 30 375 3507 av.
1974 30 350 . 30 3503210
1975 3 350 200 230 350
VI ‘1976 80 360 200 .o 2607 350
1077 30 350 200% 4200 230 | av. . 660 ) av,
1978 30 .. 200 4200 230 325 1200 »3500
1979 30 ‘. 400 42007 430 4200
1980 80 . 400 4200 460 | 4200
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TaBLE 9—conid.

1 2 3 4 o 6 7 8

VII 1981 30 . 400 4200 4307 42007
1982 30 . 400 4200 430 | 4200} av.
1988 30 350 600 4200 630 Tav. 4550 54410
1984 60 350 600 4200 660 | 550 4550 |
1985 30 350 600 4200 630 J 4§5OJ
1986 30 350 600 4200 630 4560
1987 30 350 800 8400 830 87560

*Each plantation has been assumed to yield 10 tonneafha of bamboos in tho 8th, 12th,
16th, ete. years.

+Each plantation has beon assumed to yield every 10th year 70 tonnes/ha pulpwood and 30
tonnes/ha faelwood. :

ANTICIPATED OVERALL AVAILABILITY

It has been assumed that—

(i) the bamboo forests already being tapped by the mills will
be properly managed to maximise production;

(ii) additional bamboo areas from hitherto un-exploited forests
will be available to the industry;

(iii) the process would have been so meodified that the mini-
+ mum quantity of long fibre (30 per cent) would be utilised
. to make acceptable grades of paper and newsprint; and

(iv) the plantation programme proposed will be fully imple-
mented.

The yield from the existing forests and the plantations pro-
posed from year to year is set out in the sub-joined Table 10.

TaBLe 10
Annual Requirements and Apailability of Pulpwood
' (Million tonnes)

1985-68 1970-71 1975-76 1980-81

= s Ay A — A
LF SF LF SF LF SF LF SF

r

1. Annual Tequire- .
ments of Pulpwood ©-86 1-86 150 3-80 245 8560 340 980

2. Availability
(2} Long fibre
(3} Bamboo from

natural forests 1-00 - 1-50 .e 2-00 - 2-50 .
{(ii) from planta- '
tions .- . . 0.03 .- 0-23 e 0-46

(#) Short fibre

fast  growing
plantations - . . - 0-35 e 4:20
Total .. 1-00 153 e 223 035 2-96 4-20

Shortage . . .. 1-96 .e 3-80 0-22 8-15 0-84 540
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L.ong fibre pulpwood

By the end of the Third Plan (1965-66) the estimated target
production of 0.7 million tonnes of paper and paper boards can be
reached only if the production capacity of the industry could be
sufficiently increased as also the available long, fibre is most economi-
cally utilised by mixing with it short fibre pulp from hardwoods or
bagasse to the maximum extent. In so far as target production of
0.16 million tonnes of newsprint is concerned, the installed capacity
is unlikely to increase beyond 0.03 million tonnes as the new units
and expansions licensed have not come up so far, For reaching the
target of 0.06 million tonnes of rayon grade pulp, adeguate guantities
of raw materials are available.

In 1975 the shortfall will be nominal (22,000 tonnes). ' In 1980,
however, only an extra 64,000 tonnes of fibre will be needed. It may
be possible to meet this small deficit by increased yield from bamboo
forests and by harnessing Himalayan conifers, failing which craft
pulp will have to be imported.

Short fibre pulpwood

The analysis shows -that towards the end of the Third Plan
(1965-66) there will be a shortage of 1.96 million tonnes of short
fibre. This figure, however, has been arrived at on the assumption
that newsprint production would increase to 0.16 million tonnes and
that of paper to 0.7 million tonnes. This is unlikely .as newsprint
production will not be above 30,000 tonnes and paper and paper
hoards (.52 million tonnes, and therefore, the actual shortage will
be much less, which could be made good by utilisation of bagasse or
hardwoods.

By 1970-71, however, as the pulpwood plantations would -still
not be in full bearing, the shortage will mount up to 3.8 million
tonnes. As against this, 2.0 million tonnes of bagasse and 0.4 million
tonnes of miscellaneous fibres may be expected to be available.
Beyond this, reliance will have to be placed on mixed hardwoods._ .

By 1975-76, contemplated shortage will be as. much as 6.15
million tonnes. As against this 2.5 million tonnes of bagasse and 0.7
million tonnes of miscellaneous fibres may be expected to be avail-
able. This will still leave a gap of nearly 3.0 million tonnes. Efforts
will have to be made to devise processes under which mixed hard-
woods could be utilised to the maximum extent. ' '

By 1980-81, the shortage will be of the order of 5.40 million tonnes
against which it may be expected that 3.5 million tonnes of bagasse
and 1.0 million tonnes of miscellaneous fibres will be obtainable.
This will leave a gap of 0.9 million fonnes. In other words the posi-
tion would improve appreciably.



CHAPTER V
PULPWOOD PLANTATION RESEARCH

The need for having extensive industry-oriented pulpwood
plantations is obvious considering the acute shortage of raw mate-
rial from the natural forests. As coniferous woods* which are the
conventional material for making paper and newsprint were not
readily . available in the country, after intensive research it was
established that paper could also be made from bamboos which
occur in large quantities in the Indian forests. Bamboos however are
also in great demand for agricultural and commercial purposes.
Almost all bamboos in accessible forests, which are surplus to agri-
cultural and commercial needs have been utilised for making paper.
Nearly 700,000 fonnes of bamboos are being thus utilised. If and
when all the inaccessible forests have been opened up it may be
possible to get at the outside 2.5 million tonnes of bamboos for the
paper industry, say by 1980.

At present most mills make paper from 100 per cent bamboo.
Research has, however, shown that if the process is suitably modi-
fied, acceptable paper can be made at an economic cost using only
30 per cent bamboo chemical pulp in admixture with 70 per cent of-
short fibre pulp. If and when this becomes feasible the available
2.5 million tonnes of bamboo together with short fibre pulpwood to
the requisite extent could produce 2.5 million tonnes of paper.

Bamboo, however, has shorter fibre (1—3 mm.) as compared to
conifers (3—5 mm.). Only 20 per cent of chemical pulp from coni-
ferous wood in admixture with mechanical pulp from the same
wood or chemical pulp from short fibred hardwoods can give accept-
able paper. Although definite commercial trials have not been made
with Indian conifers, it is generally held that the pines and fir, which
are available in large quantities, and spruce, of which few trees
occur as also deodar will be quite suitable. It would therefore be
desirable fo create plantations of these species, particularly in the
Himalayan region where bamboos do not occur. In so far as fir is
concerned, as no economically feasible method of naturally regene-
rating. the species in the Punjab forests has yet been found, it would
be necessary to evolve a suitable technique.

In so far as short fibred forest raw material is concerned, certain
species occurring naturally have been found to be quite suitable,
for instance salai is_being actually used by the Nepa Mills and
experiments at the FRI, Dehra Dun have shown that the species
given in Annexure IV are also suitable and some of them have proved
even better. But almost all the indigenous suitable species occur
sporadically in the forests along with less suitable species and are
very slow growing, Therefore, it is very desirable to create planta-
tions of suitable fast growing pulpwood species, both exotic and
indigenous. Hence the need for immediately taking up following in-

*Only 3%, of the Indisn foresta carry conifers and they mostly liein the hich Himala
from where it has not yot been possible to tap wood economically foi use in the pgper i&:sg'aya.
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ves.tigations by the Forest AResearch Institute, Dehra Dun in collabo-
ration with the State Forest Departments:

(1) determination of the most suitable pulpwood species for
;irarious localities particularly those which have a long
bre;

(2) working out the economically most feasible techniques for
raising large scale plantations of these species and tend-
ing them; and

(3) studying the economics of the pulpwood plantations.

In so far as determination of the most suitable pulpwood species
for various localities is concerned it would be desirable to raise trial
plantations of various species, exotic and indigenous, which prima
facie are considered suitable and are fairly fast growing.

Of the indigenous species fir, spruce, pine and bamboo are long
fibred and among short fibred cadamb, safed siris, bakain, gamari,
toon, champa and maharukh may be mentioned. Exotics that deserve
trials are:

Long fibred—Cryptomeria japonica Pinus merkusii; Pinus
radiata.

Short fibred—Broussonetia papyrifera; Wattles (Acacia deal-
bata, A. decurens, A. mollissima and A. auriculiformis.
Eucalyptus species particularly, Eucalyptus camaldulenis, E.
tereticornis, E. citriodora, E. globulus, E. robusta, E. rost-
rata, E. botryoides, Albizzia falcata, Enterolobium saman,
Pinus patula and Poplars.

Tt would be desirable that instead of making plantations of all
these species indiscriminately a few prima facie most suitable
species for particular localities are selected pending detailed nursery
and plantation trials, and standard technique is followed for raising
nursery stock and for planting and tending.

The Forest Research Institute has already initiated a research
project, covering the entire range of climate and soil conditions for
trials with exotic species. As regards the determination of the tech-
niques of plantation and tending, after the suitability of particular
species has been established this work could be taken up immediately
by the Central Silviculturist in collaboration with the State Silvi-
culturist and the Plant Introduction Officer at the Forest Research
Institute, Besides this, special study will have to be made of the
various plantations raised to determine the best initial spacements
and the rotation at which the mean annual volume increment culmi-
nates as also the economics of raising such plantations on a large

scale.

Present experience concerning introduction of exotic species and
the scope of taking up such trials on a larger scale is summarised in
the following paragraphs.

Earlier trials with erxotics in India

Trials with several exotics in India are almost over a century
old; they were mostly made on a very small scale in research
stations and research gardens. Extention on a large scale has been
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limited to a few species only. Cryptomeria japonica was first intro-
duced in Darjeeling hills as early as 1884 at elevations varying
between 3,000'—7,000’. It grows much faster than the indigenous
pine, pinus khasye in the Assam Hills, Similarly Eucalyptus globu-
lus, together with many other species of Eucalyptus, was introduced
in the Nilgiris in Madras State as far back as 1843 and now this
species covers vast areas, and provides the much needed firewood in
the locality. Recently this species has been tested and found suitable
for making rayon grade pulp. The Madras Forest Department has
entered into a lease with a factory for the purpose. Acacia molkis-
sima, A. dealbata and A. decurrens, were introduced in the Nilgiris
in 1932 for the production of tannin from their bark and have been
extensively grown. Many species of Eucalyptus were also introduced
in Mysore State from 1937 onwards particularly from species origi-
nally growing in Nandi hills including, Eucalyptus tereticornis,
E. camaldulensis, E. citriodora, E. globulus, E. robusta, E. tessellaris,
E. intermedia, F. botryoides etc. In fact Eucalyptus tereticornis
is now growing well ‘in many States under a variety of climatic
conditions. Other exotics usable as pulpwood which have been
introduced in India and have been found to grow well are Albizzia
falcata (Assam), Broussonetia papyrifera (Bengal, Maharashtra,
Mysore, Madras, U.P.), Enterolobium saman (Mysore, Maharashtra,
Bengal), Leucaena g¢lauca (Assam, H.P., Madras, Maharashtra,
Mysore and U.P.), Pinus carabeae (Assam), P. patula (Bengal, Bihar,
Punjab, Dehra Dun), Robinia pseudacacia (Bihar, Jammu and
Kashmir, H.P.).

Some exotics which have come into prominence recently are
Eucalyptus grandis (Kerala), E. saligna (Bengal), E. deglupta, E.
papuans, E. camaldulensis syn. E, rostrata (Punjab), E. tereticornis
(Mysore, Madras, U.P., A.P, Bihar etc.), E. tessallaris, Pinus radiata,
P. patula, P. caribaea, P. merkusii, P. hondurensis and many species and
hybrids of Poplars. There are many other species which have been
tried or are being tried on an experimental scale. Field trials are
however, yet to be made for conclusive results. Indeed trials with
exotics in the past were more for academic investigations than for
commercial exploitation as the demand for indigenous raw material
has not outstripped the supplies. It is only recently that large scale
plantations of exotics are being taken up in various States for
meeting the requirements of forest industries. Unlike past trials,
future experimental work must be on a systematic basis and with
definite objectives.

Selection of species and localities

There is vast scope for raising plantations of some of the {ast
growing broad-leaved and coniferous species which have been
already tried on a limited scale or which hold promise of introduc-
tion in suitable localities. The choice is governed by:

(1) suitability of the wood for pulping,

(2) superior rate of growth and per hectare yielu as compared
to indigenous species,

(3) climatic and edaphic factors prevailing in the locality and
selection of seeds from proper provenances,
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Euclayptus transplants ready for dispatch to plantation site.
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(4) ease of cultivation, establishment, and management.

Other important considerations include qualities like immunity from
fnsect pests and fungal diseases, resistance to wind damage, ang other
local factors. -

The climatic and edaphic conditions mostly govern the success
of any species in a given area. With this is closely connected the
origin of seed and the selection of correct provenance. The choice
of a proper geographical ecotype is essential for the success of an
introduced species. Many wide-ranging species contain enough genetic
variability within the species to enable selection and adaptation to a
particular set of conditions, which fact needs to be fully made use
of in making a choice. Species which thrive in winter rainfall condi-
tions in their native lands .cannot easily adapt themselves in summer
rainfall areas, unless, the imbalance is counteracted by other helpful
factors. Under edaphic factors, drainage, soil morphology and the
fertility status are of great importance. However, there is usually a
certain amount of fplasticity exhibited by a majority of exotic species
and that is one of the reasons why some of the exotics have done
better in new habitats than in their native lands, such as Cryptomeria
japorica in West Bengal. Therefore, species trials have to be done
not only in areas which are theoretically as homo-climatic as the
native locale but also in areas with marginal climatic types in order
to cover the entire potential of adaptability of any exotic. The Forest
Research Institute has accordingly selected about 28 centres for trials
of exotics in India covering all the major climatic and edaphic types.

The stations selected for species trials are given in Annexure III
together with the climatic data. It should not be easy to conduct
species trials systematically. The trials will be under the supervision
of the State Silviculturists working in collaboration with the Central
Silviculturist. Efforts to obtain seeds of promising exotic species are
being made by the Ministry of Food and Agriculture. Adequate allo
cations of foreign exchange will be necessary for the purpose.

In case-of some of the indigenous species like Duabanga sonnera-
tioides, Cedrela toona, Artocarpus -chaplasha, Gmelina arborea
Michelia champaca, the mean annual increment per hectare is fairly
high. For example, Gmelina arberea gives a mean annual increment
of 22.96 cubic metres at the age of 6, Cedrela toong gives 18.53 at the
age of 5, Michelia champaca 18.25 at the age of 78. Some of these
figures campare well with the rate of growth of exotics i.e., Fuca-
lyptus globulus which gives 23.8 cubic metres at the age of 5, Pinus
patule 34.93 at the age of 30 and Pinus radiete 35.20 at the age of 34.
Therefore, it is equally important to do systematic trials with some
of the fast growing indigenous species also.

An expected mean annual increment of 150 cu, ft. per acre per
annum. (=10 cu. m. per ha. per annum) is adopted as the criterian
for a ‘fast growing’ species.

SPECIES FOUND CHEMICALLY SUITABLE

A list of species tested by the Cellulose and Paper Branch, F.R.I.
for pulp production is given in Annexure IV.

Programme of Work

Any trials with exotics include two stages. First is the elimina-
tion stage in which a number of exotics or allied forms, eco-types
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ete., are fried on a very small scale, say with even 10—25 plants of
each species in each locality and observations for about 2-3 years
are necessary to eliminate unsuitable ones or to conﬁrm t1.1e promis-
ing species. The second is the performance stage in which larger
field trials, statistically designed, are conducted and observations
recorded for a longer period, say about 5—10 years or at least 1/3
or 1/2 the rotation age, taking 8—15 years as the range of rotation
for fast-grown pulp woods. This period will also give an indication
of the proper spacing for various species and the rate of growth

for each locality.

Standardization of Nursery and Plantation techniques with due
regard to insect pests and fungal diseases

- Simultaneously with the performance trials, the nursery and
plantation techniques should be perfected and steps taken to put
the species on a commercial scale. In doing so, at least 4-5 species
should be selected instead of one or 2 so that in case of mishaps or
any other natural calamities to which a particular species may be
susceptible, the remaining species will come handy for meeting the
supplies, The nursery and plantation work should record the cost
of each operation and the estimates of intermediate and final yield
so that the economics of particular plantation can be studied.

Role of macro and micro-nutrients

Both macro and micro-nutrients play an important role in the
growth of exotics. In parts of Australia, addition of phosphorus
has increased the growth of Pinus rediata. Similarly, in parts of
Great Britain, addition of nitrogen has increased the growth of
Piceg sitchensis. Potassium deficiency has been the cause of yellow
tip disease in Scots pine (Pinus sylvestris) and Corsican pine (Pinus
nigra var, corsican) in young plantations on potassium deficiency
heath podzols. '

Boron deficiency has been attributed fo be the cause of die-back
and discoloration of leaves in many Eucalyptus (E. grandis, E. torel-
lians, E. albs, E. tareticornis) and also conifers (Pinus caribaea, P
ellittii, P, patula, iciophylla, P. douglasiana) in Northern Rhodesia
(vide Empire Forestry Review, pp. 118 to 126, Vol. 41(2), No. 108,
June 1962). The role played by micro-elements like zinc, copper,
magnesium, manganese, sulphur, in correcting deficiencies and acce-
lerating growth are too well-known to mention.

Treatment and Management of Pulpwood Plantations

Tending of pulpwood plantations to achieve the maximum mean
annual increment is of great importance as this will help in shorten-
ing the rotation and making the plantations profitable. Initial space-
ment of planting and the thinning regime suitable for maximum
production in the shortest time will have to be worked out after
proper field



 CHAPTER VI
ECONOMICS OF PLANTATIONS

INTRODUCTION

Of the total expenses on production of paper or newsprint the
cost on cellulosic raw material is a major item. It is therefore very
necessary to see that this is kept at the minimum. This cost
consists of (i) the expenditure on transport and (ii) the cost on the
production of wood including the grower’s profit. In so far as the
former is concerned, to reduce if, the mills should be located as
near the forests as possible and these should be made accessible by
good road, rail or water communications. As regards the latter,
bamboos, the most important forest raw material, grow naturally
in certain forests and therefore a nominal royalty is being charged
to encourage the industry or may be because no expenses were
incurred on producing the bamboos. Indeed in certain forests it is
a weed interfering with the development of timber trees, But, now
that pulpwood is being grown in plantations the grower expects to
get a fair return on his investment namely, rent on the land and a
reasonable inferest on the expenses incurred in the formation of the
plantation, ifs annual maintenance and on harvesting the wood,
otherwise he would prefer to invest his money in other ventures.
Hence the need for studying the economics of pulpwood plantations.

So far this aspect of foresiry has not received adequate atten-
tion. But now that large areas of forests are being utilised to grow
pulpwood it would be necessary to determine the most economical
technique for creating such plantations, the best initial spacement
and the rotation that would give the maximum mean annual volume
increment. Therefore, the syllabus of the Indian Forest College
should include the subject of Forest Economics, and the Forest Re-
search Institute should conduct research to determine the financial
rotation and the most economic technique. It would be advisable
to depute some officers to foreign institutions where such work is
receiving close attention. '

In the following paragraphs an attempt has beer made to work
out the economics of Bamboo and Eucalypius plantations using
more or less a hypothetical set of figures of yield, costs, efe.

Economics of Bamboo Plantations

The royalty paid by Paper Mills, is by no means the fair price
that the Forest Department should get. It is far below the commer-
cial rate. It will threfore be misleading to use the royalty as the
basis for determining what should constitute reasonable market rate
or fair price if bamboos are grown in plantations.

The delivered cost of bamboos at the mill is as much as (or
even more than) Rs. 100 per tonne, which obviously the mills can
afford to pay even when the prices of paper are fixed. Of this, the
cost of felling and carting to road side is about Rs. 30 per tonne.
It is thus obvious that the lower the costs on transport, handling
ete. the higher the royalty a mill could pay, Therefore, when bamboo

25
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is grown in a plantation so as to obtain concentrated supplies in
easily accessible sites near a mill, a royalty of Rs. 30 per tonne will
not be considered too high.

1f therefore bamboos could be grown in plantations at a cost
which, will leave a fair margin of profit when sold at this rate, it
should utilise suitable forest lands for growing bamboos for paper
mills to augment the availability of long-fibre pulpwood in the plains
of India, where so far no other long-fibre material has been grown at
a lesser cost.

' How $o work out the financial yield (ie. the rate at which capital
invested in raising the plantation including a reasonable rental on
land, works at compound interest) of a bamboo plantation, and hence
of a normal forest ie. one yielding bamboos in perpetuity, is shown
in the paragraphs that follow, where certain hypothetical figures
have been used, as actual figures of cost etc. are not available.

Assuming that a single plantation is made (say by transplanting
- 2 years old seedlings at the rate of 400 plants per hectare) and
(i) the cost of formation is Rs. C per hectare,

(ii) the annual land rent and expenses on watch and ward,
tending etc. are Rs. ‘e’ per hectare; and further that,

(iii) the plantation begins to yield bamboos from the 8th year,
and when worked in years 8, 12, 16......... 32 it yields
10 tonnes of bamboo per hectare, after which the clumps
flower and die at the age of 32 years when on clear felling
an yield of 15 fonnes/ha is obtained, and

(iv) in the 33rd year a new plantation is created; and so on.

Also assuming that all money needed for meeting the expenses
is borrowed from a bank at p per cent compound interest, ‘C’ at
the beginning of years, 1, 33, 65 etc. and ‘e’ at the end of each year;
all, receipts by sale of bamboos at rupees R per tonne are credited
immediately in the years 8, 12 etc, to reduce the borrowings and
lastly that the costs and receipts are the same in subsequent rota-
tions and the rate of interest also remains unchanged, then—dis-
counting all future costs and receipts to the beginning of the first year,
the financial yield can be evaludted as under:—

The present worth of
(i) Cost C incurred in years 1, r+1, 2r+1, etc.
(Where 1 is the rotation) will be

1.op® .
1+0pF —1i _ .
(ii) cost e incurred annually will be
a
E - w Nl LY L -e " - -w II

Substituting x for 1.op and 32 for r, the total present worth
of all expenses i.e say A, will be ' '
Cx32 e
— = A

i
-] - ox—
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Similarly discounting all future receipts to the beginning

of the first year these will be

(i) 10 fonnes at Rs. R/tonne in years 8, r+8, 2r+8, etc.

i.e. say

loopr—a
Y.=10 R —
- 10pt—1

in the same way

1-opF-"
1

Y, =10R
1-op™

18
Yu=l0p DF
I-ep* -

and

(ii) the value of 15 tonnes at Rs. R per tonne in years

2r, 3r, etc,

1
i.e. Y n= I0R l'0p1‘—1

I,

Substituting 32 for r and x for l.op the total receipts, say

B, will be

JI0(x4-x204 x4) | 15
By ] }

§ 10x4(x2%—1) 5 L

1(&‘—-‘ ) (x¥*—1} o R B

or R

From these the Land Expectation Value (Sc=B-A) may

be worked out for typical values.of C, e & R.

The values of various fractions involving the powers of x in the
expression for B—A, where p=3, 4, 5, 6 or 8 per cent are indicated

in the subioined Table 11.

TasLe 11

7alze where zo=

Fraction — =
108 104 105 106 1408
X2
. 1:63 140 127 118 108
x O
(——-l—l—) . .. .. 383 250 200 . 1667 12-5
X—
(':"‘-(%—1) 5845  42-63 32-05  26-61 18.42
x¥
d 3-72

% ' .. 9-48 5 4 305
& .. ,

1-48
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Examples
Case I—C=Rs. 750, e=Rs. 10 and R=Rs. 30.
' TabLE 12

’ (Rupess per hectaze)

3% 49, 5% 8% 8%

Reoefpts . . (B) 20879  1457-1 1107-0  B879:9  506-4
Costs

C . . . 1222-5  1050-0  952-5 8850  810:0

o . . . 233-3 250-0 2000 1687 1250

Total (A) . 15556-8  1300-0  1152-6 1051-7  035-0

B=(B—A) .. 482-1 157-1 —45-6 —171'8 3386

Case II—C=Rs, 750, e=Rs. 10 and R=Rs. 25,
TasrLe 13
{Rupess per heotars)
3% 4% 5% 6% 8%

Reoceipta . . (B) 1698-3  1204-2  922.5  733-3 4970
Conta

c . . .. 1222.8  1050-0  952-5  885-0 810-0

833-3  250-0 2000  166-7 1260

Total (A) .. 1555-8 13000 1152-8 105617 935-0

S==(B—A) . 142:6 —95-0 —230-0 —81-4 ~438.0

Case III—C=Rs. 500, e=Rs. and R=Rs. 20.

TaBLE 14
{Rupees per heotare)
3% 4% 5% 6% 8%
Receipts . ‘e (B) 1358-6 971-4 738:0 §80-6 397-8
Costa .
c s .- - 815-0 700-0 626-0 590-0 545-0
° . . - 333-8 250-0 200-0 166-0 125:0
- Total (A) .. 1148-3 9600 835-0 7567 870-0
8==(B—A) . 210-8 21-4 97-0 —176:1 —272-0

Assuming that the Land Expectation Value is zero, the financial
yield in Case I is 4.7%. However, if a subsidy of Rs. 45.5 per hectare
is given, the financial yield will be 5%. In other words, with some
financial help from Government derelict areas could be planted up

at a cost of Rs. 750 per hectare to yield 5% interest if bamboo fetches
Rs. 30 per tonne.

If the royalty on bguhb_oo is only Rs. 25 per tonne but the cost
of formation of plantation is still Rs. 750 per hectare (Case II) the
financial yield will be only 3.5% which is low considering the present
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bank rate, In case III if the cost of planting is only Rs. 500/ha. and
a royalty of Rs. 20 is obtainable the financial yield will be 4.2%.

Figure 3 shows the .trend of the curves obtained by plotting the
values of (8) against the rate % (p).

Cost of Production of Pulpwood Grown in Plantations:

The simplest method of arriving at the minimum rate of royalty
chargeable for pulpwood grown in plantations will be to carry for-
ward at compound interest, all costs incurred on creating the planta-
tion and on its tending till it is ready for felling and then working out
the cost per tonne of wood obtained. Let the cost of formation be
rupees ‘C* per hectare and the annual cost of maintenance together
with the rental charged on land be rupees ‘e’ per hectare, and let ‘p’
be the yearly rate of compound interest payable on the loan raised
for meeting the expenses till the plantation is ready for harvesting in
‘r’ years. Carrying all expenses to the time of harvesting and writing

x for 1.0p.
' (a) the capitalised value of C at the end of

T years = *(xr

(b) the capitalised value of all expenses incurred annually at
the rate of Rs. ‘@’ per hectare

etextex? L +-exr—1
_ =1
T (==

(It has been assumed that money was borrowed for meet-
ing this expense at the end of each year).
Therefore, the capitalized value of total costs will be:
(xt — 1)
(x—1)
Assuming that in r years total yield obtained is (Y) tonnes per hectare,
the cost of production per tonne of this pulpwood will be:

Cxl‘ _}.- e !.x_r_:——l)

(x—1)
¥ =R

Thus, if p=4, 5, 6, 8 and 10, the values of the coefficients of .C
and e in the formula when r=10 will be—

Cxr + e

TaABLE 15
. Value vihen P=
Coefficient o o o% o 0% .
21—} . . .- 12.0 12-6 13-2 14-5 15-9
r—1 '
E . . . 1-480 1-629 1-791 2159 2-594

*Re. 1 at compoungd interest p per cent per year becomes 1. Op " in & years or say "-
LIPMR)TPC—5
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Therefore, the cost of production, when C=Rs. 750, r=10 years,
Y="T70 tonnes/ha, and e=Rs. 25, Rs. 40 or Rs. 50 at the various rate
per cents will be as shown below:

TasLE 16
Cost in Rupees per tonne when C=Ras, 760 and p=
¢ in Rupees p — \
4% 5% 6% 89, 10%
25 T . 2014 21-95 23-90 28-31 33-48
40 . . .. 22-71 24-65 25-78 31-42 36-88
50 . . . 24-43 26-45 28-62 33-49 39.16

The trend of curves obtained by plotting the cost of production
per tonne (R) against the rate per cent (p) is shown in Fig 4 for three
valles of ‘e’ viz.' Rs, 25, Rs. 40 and Rs. 50. From these curves the
cost per tonne for any rate per cent between 4 and 10 may be read
off, Thus if the rate is 9% and e=Rs. 50, the cost of production of
pulpwood will be Rs. 36.00.
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CHAPTER VIt

PRESENT PROCESSES AND RECENT TECHNOLOGICAL
DEVELOPMENTS

The use of raw materials for paper making has increased in re-
cent years and the same is expected to continue, The various paper
making materials in India are wood, cotton and linen rags, bagasse,
bamboo, sabai grass, agricultural waste such as cereal straws and
fibres, and waste paper. Here only the raw materials obtainable from
forests viz. coniferous and broad leaved woods, bamboos and grasses;

as also bagasse which is likely to be available in large quantity have
been considered.

The main source of cellulosic fibre for making paper is wood. It
consists of approximately 50 per cent cellulose, 30 per cent lignin and
the remainder hemicelluloses, pentosans and sugars. Lignin serves as
a binder to hold the fibres together. It has to be removed to secure
separation of these fibres if a produet approaching pure cellulose is
to be obtained. A number of processes have been evolved. It is also
possible to produce pulp without removing the lignin. The various
means of producing pulp, are briefly described below:

Mechanical Pulp

This is obtained by grinding puipwood. Groundwood differs from
chemical pulp in that it contains most of the lignin and the fibres are
not fully disintegrated. If cheap power is available it is advantageous
to make groundwood pulp because the yield* is almost double of pulp
obtained by cheémical digestion and it has a good printability. Its draw-
back is that it is affected in colour, strength and durability on ex-
posure and the paper is weak.

The most suitable woods for grinding are conifers, buf poplars
in USA and Canada and Eucalyptus in Australia are also being so
used extensively. In India Salai is being used by the Nepa Mills.

Recent trend is to do pitless grinding. After debarking, the wood
is chipped and screened and then steamed and ‘fiberised’ in discrefi-
ners. This process is considered suitable for hardwoods.

Cold Soda Process

This is a semi-chemical process developed in USA and is now
being used to produce coarse pulps and is particularly suitable for
hardwoods. The chips are treated with sodium hydroxide solution and
the softened material is fiberised in disc mills. This process can also
be operated on a continuous basis. Pressure impregnation is used to
speed up penetration. This process is cheaper than mechanical grind-
ing as the cost on chemicals is more than off-set by lesser energy con-
sumption: The main disadvantage is lower brightness and lesser opa-
city.

*¥ield 87—97%, Power 1100—2,000 Ekwh/ton; water requirement 10—50m/ton.
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The operating data for broadleaved species when used to obt_ain
newsprint grade pulp are
Yield 80—90%
Na OH 65—85 kg/ton of pulp
Chlorine 100 kg/ton of pulp
or
Peroxide 30 kg/ton of pulp
or
Hydrosulphite 5 kg/ton of pulp

Power 700—1200 kwh/ton
Water requirement 50—125 m*/ton

Mechano-chemical Process

_ This is based on simultaneous chemical and mechanical disinteg-
ration of the material, usually straw or grass. The material is treated
with the chemical in a Vortex pulper. The operating data for straw
and bagasse for making board grade and bleached grade pulp is as
under:

TaBre 17
Bagasse (depithed) Straw
’ Board B]eached—‘ 'Board Bleaoheq—i‘

grade grade
Caustio sods Kgfton of pulp..” = .. .. 65—80 200220 85—100 I145—200
Lime Kgfton of pulp . ‘e e .. '20—40 Alternate  20—40

. 140

Chlorine Egfton of pulp .. .- .. .. 80—140 .. 90—140
Yield . . .- .. 70  43-50 85 4850
Stesm tonsfton .. . . . 2—3 3—4 2—3 34
Power Kwhfton .. . .. .. 260—300 450—550 250300 450350
‘Water requirement m3/ton .. - . 76—1560 200--350 75—150 200—350

Asplund Process

The Asplund process is a continuous pulping process by which
green moist wood chips are defibrated at high temperature (160°—
180°C) in the presence of steam. Pressure, temperature and time of
steaming are critical factors which affect the yield and character of
the fibre. This pulp is used for making wallboards or hardboards. The
steam consumption averages 600—800 kg/ton of moisture free wood
and power consumption varies-from 160—200 kwh /ton. The yield is
80—90 per cent and water requirement is 50—125 m®/ton.

Lime Process

Lime has been used for the production of strawboard pulps, low
quality wrapping paper, packing paper and corrugating medium. The
advantages are its low solubility, which makes it possible to main-
tain a uniform cooking concentration in a saturated solution and its
low cost. Lime can be used as the sole cooking agent or a small amount
of sodium hydroxide, sodium sulphate or sodium carbonate may be
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used in combination with lime. Usually 6—12 per cent lime as Ca0 on
the weight of the straw are used for cooking. The other requirements
are the same as those under mechano-chemical process.

Neutral Sulphite Semi Chemical (NSSC) Process

Semichemical pulping is a two stage process involving chemical
treatment of wood chips to obtain softening and partial removal of
the ligno-cellulose bonding material followed by mechanical refining
to complete the fibre separation. Impetus has been given to this pro-
cess in recent years because higher yields of usable pulp can be ob-
tained from the hardwoods than could be obtained by conventional
process. Both batch as well as continuous processes can be used.

In the batch process the pulp is produced by using either spheri-

_cal rotary digesters or stationary vertical digesters. At the end of the

cook the digester is blown usually under full pressure to a hot chip

bin from which the chips are fed to the refiner. There are many conti-

nuous processes adaptable to semi chemical pulping like Kamyr,

Pandia Defibrator, Sprout Waldren refiner continuous digester, Baurite
pulping system, condii system etc.

The continuous pulping process not only offers the usual bene-
fits of uninterrupted operation but has a further advantage of fur-
nishing the softened chips to the refiner at elevated temperature.
Other advantages are, the economy of space, uniform boiler load, and
the fact that pulp rather than chips, is blown to the blow tank, thus
facilitating handling and washing. It is more rapid than the batch
process.

- The pulping agent is a solution of sodium sulphite containing
sufficient buffer like sodium carbonate to keep the pH around 7 durin
cooking. This process has the advantages of producing light colour
pulps, high yields for a given degree of delignification, high strength
and no offensive odour, The economy of wood and chemical con-
sumption plus the wide applicability to different wood species has
made this a very popular process. The NSSC Process produces pulps
which make more rigid papers than the usual alkaline pulps.

: The operating data for the production of NSSC pulps from broad-
leaved woods, straw and bagasse (depithed) are given below on the
basis of per metric ton of slush pulp 90 per cent dry.

TaBLE 18
Bagnrse
Broad lsaved woods Straw —A—

(depithed)
A = ey

Un- . Bleached Board  Bleached

bleached grade

Caaustic sode kg/ton of pzlp .. . .. 90—130 200—280 60—120 140--220
Lime .- .. . . .. 20—40 . 10--30
Snlphur . .- .- .. 25—40 4570 1540  45~70
Chlorine . . .. .. .. 130—-200 . 859—100
Steam tonsfton .. . . - 20 35 1-5 3-0
Power Kwhfton .. . .. .. 000—800 800—800 200—300 350—450

Water requirement m3/ton .. ‘e .. B50—~180 200—350 &0—150 200-—350
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In India this process is not being used at the present moment. It
deserves to be tried for hardwoods.

Alkalime Pulping Processes

The two principal alkaline processes are sode and the sulphate.
In both sodium hydroxide is the major cooking chemical and in the
sulphate process sodium sulphide is also present.

The sulphate process is used to produce pulps which vary from
dark-coloured to soft easy bleaching pulps. The kraft process is a
variation of the regular sulphate process in which the pulp is inten-
tionally undercooked to produce pulps of exceptional strength. The
sulphate process is superior to the soda process in pulp yield, pulp
quality and cost of production.

The main advantages of sulphate process are:—(i) maximum
flexibility with regard to species, (ii) short cooking time, (iii) pulp
can be bleached to high brightness levels (iv) no pitch problemns, (v)
high pulp strength (vi) valuable bye-products produced in the form
of tall oil and turpentine, and (vii) recovery of spent liquor is easy.

Alkaline pulping js carried out in welded steel digesters usually
without lining. The digesters may be heated with either direct or
indirect steam. In some cases an outside liquor circulating system is
used. The newer sulphate mills have positive circulation and indirect
heating of the liquor using heat exchangers made from stainless steel.
The advantages of forced circulation and indirect heating are lower
steam cost, lower liquor volumes and greater uniformity of cooking.

The operating data for the production of alkaline pulps (sulphate)
from conifer and broadleaved woods and bamboos are given be-
low on the basis of per metric ton of slush pulp, 90 per cent dry:—

TaBLE 19
Sulphate
Conifers Boroadleaved wood ' Bamboo
' ] r A A
Un- Bleached, Un- Blea.cl;aE f_Un- Bleache(?
bleached bleached bleached

Caustic soda kg/ton of pulp . 30-—40 .. 30—40 .. 20
Salt Cake kg/ton of pulp 70—160 80—170 65—150 '70—160 90 120
Lime kgjton of pulp .. .. 25-35 .. 1525 200 250
Lime stone kgfton of pulp  10—45 10—50 10—45 10—45 .. .
Chlorine kgfton of pulp .. .. 60—100 .. 50—80 .. 70
Yield 9, .. .. 45—50 4045 50—556 4853 40—50 36—42
*Steam tonsfton v 005 0—2 005 0—2 1-2 3-0
Power kmh/ton ++ 250—400 400—560 250—400 400—500 275—550 400—550
‘Water m®fton .. .+ 76300 250—500 75—300 250—500 75—300 250—500

*It is essumed that the hest recovery, 4-5 tons of steam/t f i
harking and ebipping waste is obtained. fton of pulp, from liquor,

Water Prehydrolysis—Alkaline Process

This method of pulping is adopted for the production of pulps suit-
able for cellulose derivatives. In the preparation of such pulps the
function of the cooking liquors, bleaching agents and purification
processes is to obtain cellulose of very high alpha cellulose content
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and of uniform quality. Lignin should be completely removed from
the dissolving pulp and amount of hemicellulose content should be
as low as possible, The hemicelluloses are degraded by hydrolysis at
a faster rate than cellulose and are soluble in alkalies. This hydrolysis
is carried out by the natural acids liberated from the plant whenit is
treated with water at high temperature. The water prehydrolysis is
carried out at a temperature of 153" to 186°C for 1 to 4 hours. The
amount of water used is generally 3 to 5 times the amount of wood.
The action of water under these conditions of treatment is primarily
that of hydrolytic degradation. This treatment is highly effective in
the removal of hemicelluloses. Water at such high temperatures has
a plasticizing action on wood which favours the separation of the
fibres. Due to these reactions it becomes possible to carryout the sub-
sequent cooking process under milder conditions. Prehydrolysis also
helps in the removal of non-cellulosic matter soluble in other. Thig is
followed by alkaline pulping using 17--26 per cent chemicals for a
period of 2—6 hours at temperatures of 153°—175°C.

By striking the right balance between the acid and the alkaline
treatments during the pulping of wood, bleaching of the pulp and
refining the pulp, pulps in maximum yields and of exacting specifica-
tions can be obtained. ’

The operating data is similar to that of alkaline pulping.
Bagasse

A recent technological development in the paper industry which
is worth mentioning is the manufaciure of paper from bagasse. Re-
cently in view of the shortage of raw material from forests, attention
has been focussed on the possibilities of utilising the vast potentiali-
ties offered by this cellulosic raw material. In {ropical countries like
India, where sugarcane is available in plenty and there is shortage of
wood pulp, bagasse has assumed considerable importance as a raw
material for paper. There are 'various methods of preparing pulg from
bagasse. For the manufacture of coarse boards the treatment is me-
chanical and in this process the whole stalk is used. Where superior
types of papers are to be produced, a more elaborate procedure is
followed. In this case, the pith is separated from the fibre. For cook-
ing the depithed bagasse nearly all the conventional processes e.g»
soda, sulphate, neutral sulphite, semi-chemical as well as new methods
are used. There have been and still are a number of so called proprie-
tary processes for pulping bagasse. Mention may be made of the De
La Roza process, Celdecor Pomilio process. mechano-chemical process.
The A. Z. process, which has been devised by Aschaffen urger, Zells-
toffwark of Germany, was recommended for setting up a newsprint
factory at Shakkarnagar in Andhra Pradesh. This process employs
sodium sulphate with sodium carbonate and by-carbonate as cooking
chemicals. Recently some doubts have been expressed on the feasi-
bility of running 100 per cent bagasse paper on very high speed news-
print machines. Also the process requires the use of sulphur in which
India is deficient. The method seems to be uneconomical and this is
one of the reasons why the venture of Shakkarnagar newsprint fac-
tory did not prove successful and had to be dropped.

Recently Dr. D. S. Cusi, President. Cia Industrial De San Cristo-
bal. Mexico, who is a distinguished worker in the field of cellulose
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chemistry and specially in the use of bagasse fibre for the manufac-
ture of pulp ard paper has evolved a new process known after him
as Cusi process for pulping bagasse. The pulping process developed
by Dr. Cusi is considered an advancement over all other processes so
far developed as it enables achieving a higher yield of pulp at low
cost due to lower chemicals, steam and power consumption. It is
claimed that by Dr. Cusi’s process, it would be possible to manufac-
ture newsprint of c-.nparable standard fo that currently made from
groundwood and chemical pulp mixture. If this could be done, the
present pattern of paper exports/imports in such areas of the world
as Egypt, India, South-East Asia, Central and South America would
change drastically, because at present in all these countries news-
print production lags behind the consumption and in comparison with
other paper or other products, newsprint is the major item in cost
and volume.

At the invitation of the Government of India Dr. Cusi recently visi-
ted India to advise the Government on the possibilities of utilising
bagasse resources of the country for the manufacture of pulp
& paper adopting the process which has been developed by him. Dr.,
Cusi visited a number of important sugar producing centres in U.P,,
Mabharashtra and Andhra Pradesh. On the basis of the position ob-
taining in India Dr. Cusi inter alia has recommended the possibilities
of establishment of the following projects in the country:

(a) An integrated bagasse based pulp and paper mill with a
capacity of 100 to 120 tonnes per day for the manufacture of
medium grades of printing and writing papers with a bright-
ness of 70—175°GE. ’

(b) A 300 tonnes per day bagasse based pulp plant at a suitable
site in the couniry.



CHAPTER VIII

SUMMARY AND RECOMMENDATIONS
SUMMARY

The per capita consumption of paper and newsprint which is
regarded as a good index of progress is less than 1} kg. -in India
whereas it is 7 kg. in UAR, 16 in USSR, 57 in Japan, 106 in UK and as
much as 285 in USA. Reasons for this low consumption are the non-
availability of suitable cellulosic raw material at a reasonable cost
and the restrictions on import. The pulp and paper industry has how-
ever made spectacular progress after independence, to meet the rapidly
rising demand for writing and printing paper and newsprint and of
late T packaging. The production has spurted from less than 100,000
tonnes in 1947 to nearly 500,000 tonnes in 1964. But even so the import
of newsprint has risen from 43,900 tonnes to 95,500 tonnes as there is
only one newsprint mill—the Nepa—with a capacity of only 30,000
tonnes. (Its capacity is proposed to be increased fo 75,000 tonnes in
the Fourth Plant.)

The reasonable future demand for paper, newsprint and pulp is
estimated to be as under:

(Lakh tonnes)
1970 1875 1980
Paper .- . . . .. 12 20 30
Newsprint . . . . 3 4.5 6
Chemical pulp* .. . . . 2 4 6
Total - .. 17 28+5 142
Per capila (kg.} . 3-0 4-5 6-0

To achieve these targets, utilising the long and short fibre most
economically, the industry will need cellulosic raw materials to the
following extent.

(Lakh tonnes)

1970 1976 1980
Long fibre (bamboo and conifers) .. .- . 15-0 245 36-0
Short fibre (hardwoods, bagasse, etc.) .. . 38-0 65-0 96-0

*Chiefly rayon grade pulp.

This study concerns only cellulosic raw materials obtainable
from the forests, mainly bamboos and conifers (long fibre) and
eucalyptus (short fibre). The present off-take from the forests of
long fibre pulpwood (almost exclusively bamboos) is less than 10 lakh
tonnes and short fibre pulpwood (salai used by the Nepa Mills) nearly
0.32 lakh tonne. The availability of bamboos is likely to rise to 15, 20
and 25 lakh tonnes in 1970, 1975 and 1980. The shortfall will have to be
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made good by tapping the hitherto unexploited coniferous forests in
the Himalayas and, in the long run, by creating plantations of bamboos
and suitable fast growing indigenous as well as exotic long fibred
woods in the plains. '

As regards increased requirements of short fibre pulpwood,
the indigenous mixed hardwoods obtainable from the forests are not
favoured by the industry. The Forest Departments are, therefore,
creating plantations of fast growing pulpwood species mainly eucalyp-
tus. The Working Group has accordingly suggested the extent of in-
dustry-oriented plantations of various species that need to be created
in the Fourth and the Fifth Plan as also the funds that will be requir-
ed and the agency that should create these plantations.

The present study emphasizes the need for undertaking forest re-
search to determine the most suitable pulpwood species, for various
locations, and the best technique for raising such plantations most eco-
nomically on a large scale. It also suggests the need for appropriately
modifying the present pulp and paper making processes including in-
stallations of latest equipments to most rationally utilise the available
resources.

RECOMMENDATIONS
The Working Group recommends as under:
Berial - Recommendations Agency to fake action
No.

1 Some of the frorests under working still contain so (1) Ministry of Food and Agri-
far unutilised bamboo in the remote areas particular- culture &and the Foreat
lyin Madhye Pradesh, Assam, N.E.F.A.and Tripura,  Research TInstitute, - Dehra
These should be utilised to manufacturelong fibre  Dun.
pulp in public sector mills which could then be utili-

#ed by mills making ghort fibre pulp to make accept- (2) D.G.T.D. (Ministry of Indus-
able quality of paper/newsprint. try and Supply).
(3) State Governments of Assam
and Malhya Pradesh.

2 The present estimates of the availability of bamboos (1) Forest Research Institute,
for industrial utilisation are at best intelligent Dehra Dun.
guesses. These should be ohecked by systematio .
sampling of the forests with the help of the Forest (2) Government of all the

Research Institute, Dehra Dun. States/Union Territories.
3 Burvey of the coniferous forest of U.P. and the hard Ministry of Food and Agricul-
wood forests of Dandskaranaya (parts of M, P, ture.

Orissa, Andbra Pradesh and Maharashtra) and the
‘West Coast (Mysore and Xerals) being conducted
with U.N. Special Fund Assistance by the Ministry of
Food end Agriculture should be expedited to deter-
mine their potentialities for the paper industry.

4 Now that it has been demonsirated that & cerfain (1) Ministry of Food and Agri-
proportion of mixed hardwoods can be used in ad-  culture.
mixture with long fibre pulp for making paper, the
extent to which these are available on a sustzined (2) Government of all the State
basis and at an ecnomie cost should be ascertained  Union Territories.
by a quick survey in specified areas near the existing
mills and where new mills are likely to come up.

5 In the coniferous forests of J. & K., Punjsb, U.P., State Governments of Jammu &
H.P., West Bengal and Assam, which have so far Kashmir; Punjab; Himachal
not been tapped by the paper industry, the latest Pradesh; Uttar Pradesh; West
logging ond transportation methodsshould beintro- Bengal and Assam.
duced to make it possible to exploit them for meeting
the requirements of the paper industry.
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Serial Recommendationa
No.

Agency to take action

6 With a view to make long fibre pulpwood available (1) Ministry of Food & Agricul-
to an increasing extent in the plains of India,  ture,
plantations of bamboo and suitable conifers should
b> made as far as possible near the existing (2) Governments of all the States/
mills and where new mills are likely to comeup.  Union territories.
Similarly, to meke available large quantities of
short fibre pulpwood, at the minimum cost, exten.
sive plantations of suitable fast growing woods,
particularly, eucalyptus should be made in appropri-
ate places. During the Fourth and the Fifth Plan
period plantations should be made to the following
extent undera Centrally Sponsored Scheme, at an
overall cost not exceeding Rs. 750 per hectare.

Extent Cont
{Hectares) (Rs. crores)

IF¥. Plan

Long fibre woods o e 1,00,000 7-50

Short fibre woode . - 3,00,000 22-56
Total 30-00

Y. Plan

A least to the same extent asin the Fourth Plan.

7 The location of piantations should be finalesd (1) Headsof Forest Department
by the State Government concerned in consultation of the States and and Union
with the Ministry of Food & Agriculture and the Territories;

Minjstry of Industry and Supply. :

{2) Ministry of Food and Agri.
culture; :

(3) D.G.T.D, (Ministry of Indus-
try & Supply). '
83 The agency which will create and tend the planta- (1) Ministry of Food & Agricul-
tions will be the Forest Departments of the State] ture.
Union Territory concerned. The Paper Millsmay
however create plantation on private lands. (2) Governments of all the States/
Union Territories.

9 Ordinarily bamboo forests should be given out Government of all the States/
to paper mills on fairlylong leases so that they mayso Union Territories.
work them as to get the highest sustained yield.
The lease should permit periodieal revision of the
rate of royalty payable.

10 The royalty on bamboo, wood or other raw material Governments of all the Stateaf
removed from Government forests should besofixed  Union Territories.
that there is fair margin of profit to the Forest De-
partment after making foll allowance for the expen-
ses oo growing it (or replacing it) including develop-
ment, overheads and reagonable rentsl on land.

11 In view of the acute shortage of long fibre pulpwood D.@.T.D. (Ministry of Industry

and as it would take several years to increase the and Supply).

availability and as modern research haashown that

by suitably modifying the process acceptable papet

or newsprint can be made by increasing the pro-.

portion of short fibre pulp in the furnish, it is re-

comimended that the minimum quantity of long

fibre pulp should be used.
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Serial Recommendations Ageney to take action
No.

12 The Forest Resesrch Institute, in collaboration with (1) Forest Research Institute’
the Forest Departments of the States/Union Terri- Dehra Dun.
tories concerned should immediately start trials to (2) Governmentsofall the Sta.
find out the most suitable long and short-fibre  tesfUnion Territories.
pulpwood species that should be grown in perticular
Jocalities and the most economical end feasible
technique for creating large scale plantations of
these species.

13 In the Fourth Plan adequate provision of foreign Ministry of Food and Agricul-
exchange be made for import of seeds of prima facie  ture.
suitable exotic species for trials and for creating
plantations,

14 The Forest Research Institute should immediately Minietry of Food and Agricnlture

7 takeup s research scheme to study the economics of and Forest Research Iustitute
pulpwood plantations, This subjeot should also be and Colleges, Dehra Dun.
included in the syllabus of the Indian Forest College
and, if necessary, a fow officers sent out to study the
smbject in foreign countries{Universities.

15 The Forest Research Institute should undertake Ministry of Food and Agriculture
research on a priority basis to find out the most suit- and the Forest Research Insti-
able process for pulping mixed hardwood species. In  tute, Dehrs Dun.
order to obtain the maximum yield of pulp at the
minimum cost it should try the semi-chemieal
pulping process, Any extrs equipment necessary
for this should be procured.

16 The present pulpand papor making processes need to D.G.T.D. (Ministcy of Industry
be appropriately modified to most rationally utilise and Supply).
the available cellulosic raw materials. This may salso
neoessitate installation of some additional eqaip-
ment involving foreign exchange.

17

After the recommended programme of Industry orien- The Working Group and Govern-
ted plantations has been launched it would be desira-  ments of all the States and
ble to continnously evaluate the progress made,  the Union Territories.
particularly, the quantities of pulpwood likely
t0 be made available and the cost incurred.




ANNEXURE I
Possibility of Erecting Large Mills in the Public Sector

To find out if any mills could be put up in the country to produce
long fibre pulp which could then be utilised for mixing with pulp of
short-fibre obtained from hardwoods or bagasse to -increase the pro-
duction of paper or newsprint, an enquiry was made from the States.
The information furnished and the possibilities of putting up such
mills is summarised below :— -

Assam~—This State has extensive forests of Muli (Melocarnae bam-
busoides) bamboo which has been proved fo be very suitable for
making long fibre pulp. The total availability has been estimated and
is given in the following Table. The figures for the Cachar and Mizo
distriet forests have,been determined by svstematic sampling.

TaBLE
Zone Division end distriot Bamboo  Total Busteined Surplus
: erea growing  amnusl
(ba.) stock yield)
(lakh tonnes)
2 3 4 5 6
Southern 1. Cachar .. .- .- 57,920 11-50 2-75 10-0
2. Mizo .. . . 1,42,400 29-60 7-40
Ceniral .. 3. Mikir & N.C. Hilis . 27,960 3-08 078 s
1-
. 4. Nowgong . .- 31,320 3-05 0-62 }
Lower Assam 5. Kamrup.. . . 3,920 0-53 0-13
6. Garo Hills . o 10,880 125 0-28 0-4
7. K. & J. Hills . e 6,560 0-78 0-18
Upper Assam 8. Lakhimpur . . 9,000 1-30 0-36 | 0-04
: 9. Bibsagar .- .. 4,800 0-65 015 [
Total .. 294760 5174  12-65 12-1
10. Darang

1I. Goalpara _'_'}N" surplus  bamboos available,

On the basis of these figures and local enquiries concerning other
particulars, it can be said that prima facie there is a good case for
setting up in the public sector a 300 tonne day pulp at Badarpur
where adequate quantities of Muli bamboo will be available on a
sustained basis at an average cost (excluding royalty) not exceeding
Rs. 75 per tonne air-dried.
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Madhya Pradesh—The following statement gives the availability
of bamboos that could be economically tapped for the production of
pulp by a mill located in the Raipur-Bilaspur area. :

Bamboos

Division availa.l.)le

per year

tonnes
5. Mandla .. .. . . .- .. . 10,000
Balaghat .. . e . . .. .. .. 83,000
Raipur . .o - - . . .. .. 16,000
Durg . .. . e - .- .- .. 17,000
Bilaspur 26,000
North Bilaspur .. .. .. .- . .. e 4,000
Raigarh v .. - ‘e . . . e 36,000
Soutk Sarguja .. - .. .. . .- . 7,000
Korea . . . .- . e .- ‘e 77,600
Kanker .. e . . . . . .. 27,000
Total - 303,000

Even assuming that the entire estimated quantity of bamboos is not
available, as bamboos have flowered over certain areas, there is likely
to be no difficulty in feeding, on a sustained basis, a pulp-mill of 200
to 300 tonnes daily capacity.

Mysore, Madras and Kerala—The possibility of putting up a large
pulp-mill or a newsprint mill somewhere near the trijunction of the
three states to tap their bamboo resources was examined. It was found
that sufficient quantities of bamboos at a reasonable cost will not be
available on a sustained basis for puiting up any long fibre mill in the
public sector in this area. However, if plantations of Eucalyptus con-
tinue to be made on a large scale, it should be possible to meet the
requirements of a 300 tonne per day short fibre pulp mill in the area.



ANNEXURE 11
STATEMENT T

‘Mills in productzon (as on 15-5-1965) and their substantial expansion
licenced

(1) Paper & Papeg" Buur us

" Stats Name & address of the mills Tocation Capaoizys m‘mﬁn
: - {Tonnesfyr) (Tonnesf
31)
1 2 ) 3 4 - J 3
Weat Bengal .y L. M/a, T)taghur Paper Mills Co. Ltd,, -
Chartered Bank Bldg., Caloutta . Tltaghur (I) 50,000 10,506
Kankinara (I’
2. M/fs. Indxa Pa.per Pulp Go Ltd., 8,
Clive Row, Caleutta «» Naihatf 17,500 8,000*
3. M/s, Tribani Tissues Pvt. Ltd 24.B, -
Park Street, Caloutta . L ey dmhutx 5,050 2,400
4. M/s. Bongal Paper Milla¥.td., 14 Natsji - L
Subhas Road, Calentta Hooghly - Ranigan 35,000 21,000
&. Mfa, Western Indian Match Co. Ltd
Indian Mercantile Chambers, Nieol ) .
Road, Ballard Estate, Bombay, .. Alambazar Caloutts 6,000 .
8, ShmeGopmathPaperM:.}ls,?Bhawam
Dutta Lane, Caloutta 7 T Bamnagom 1,080 -
HA&. Eastend Papor ¥ndustries Ltd.,,
Brabourne Road, Calontts +. Bansharis 2,000 ‘e

8. M/s. Priti Papar Board Mills (P) Ltd,,
22.Bn.no Bhbbola, Main Road, Calentts - .
. e Shmraphnli 1,800 .

TUttar Pradeah .. 9. Hls. Btur Paper Milla Ltd,, Bahorls -
Palage, Sahsranpur (27. Brabonrne

Road, Calontta) .. - Saharanpor 30,000 13,8000
10 M/s, rInﬂiaOou Pa Mﬂ]s ‘.
! ipa rer per +e« Luckmow £.200
Bihar . 11. lIfo. Ro!ltau Indnstmes Lfd., Dal- . - C
wianagar (Bihar) .. . . Dnlmiansgu 60,000 31,500
12. M/s. Thakur Paper Mills Ltd., Bamas-. Sre
tipur {Darbhanga} .. .- -+ Jitwarpor 3,000 .
Orisen 13, M/a. Orient Paper Mills Ltd., Braj-

rajnagar {Dt, Sumbslpﬂr)' 15, Indin .
Exchangs Flace, Oaloutts 1 .. Brajrajoagar 70,000 11,600
14, M;n'l'ltaghur Pa rl!:llu Go. Itd., - .

.. Chowdwar 12,000 6,000
15. M/s. Stmemdno‘hm ll,Ba'bmtﬂ

Sarani, Caloutta I ~Bmghpur . Boud 20,000 .
Bayagada.

Panjab .. 16. M/s, Shree Gopal Paper Milh Lid,,

: Yamunanagay par ousa, 25,
Brabourne Road, tta) . Yamunanagar 40,000 7.000%
17. M/s. Murari Miper MIII: (Bharae
Oarbon & Ribbon xg(Jt:i Ltd.), N.75,
Cannavght Cirons, .. Faridabad 1,200 .
19. M/a. Delhi Pulp Industnes. 16]26.
Eatra Baryan, Fatehpuri, Delhi ... Fesidabsd 3,000 1,500
19. M/s. Rajendra Pa Mi]ls 61 Naw
Industrial Township, Fari «. Faridabad - 1,560 .00°

* Approved schemes for speeding up by provision of balancing equipment
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ANNEXURE II—contd.

/

- 1 2 3 4 b
Madhys Pradesh s.AIokPaperIndumea,ll, Prince
Ya want Road, Indore Gity .. Indore 1,200 .
21, Ms. Straw Products Ltd, Chola
Road, Bhppal . e .. Bhopal 8,000 .
22. Mfa. Otient Paper Mills Ltd. 15,
India Exchange Place, Jaloutta .. Amlai (Sahdel) 48,000 ..
Gajarat o 23. M/s. Gujarat Paper Mills Itd,, 653,
Shakserr Ahmedabad .. Barejadi . 6,000 3,600
24. Mja, RohxtPqu&,PapeerllaLtd,
Hmn Chambers, Parses Buzantreet,
Bombay .. . . Pardi 4,500 3,000
25. M/e. Jayant Paper Milla £.4d,, I‘oople (3
Bldga., Sir P. M. Road, Bombay - Utman 5,000 .-
26. M/s. Stadfast Paper Mills, Medows-.
House,MadowaSmet, Bombay 1 . Dungra P.0.Vapi 450 .
27. Mfs, Parekh Paper Mills, Gondal o
(Sa.nraah ) e e - Gondal 1,000 .
8, Bpeamllty Papera Ltd., P, 0.
(Distt. § . TUdvada 1,440 .
Mabarashtrs o 20, M]u.l)ecoanl’apet Mills Co. I.td. .
Commonwealth Buildings, Laxmi Road,
Poom .- . v . Hgdapmr 3,600 .
!. b. Pudnm]ee Paper Mills Ltd.,
32- orth Lamington Road, Bombay Bombay 1,800 .
31. Mfs, Pa.per&: Pulp Gonversions Ltd, , .
376, Shukrawar Peth, Poons 2 +. Khopoli 7,600 4,000
32. Mfo, Pudamjeo Paper Mills Pvt.
Ltd., 80, Forbes Street, Bombay Khopoli 3,300 3,000
] ) 1,480
33. M/s. Ballarpur Paper & Straw Board
Milis T4d., Thaper Eouae, 25, Bnboume :
Road, Oaloutta . .- Ballarpur (Ballar- 33,000 1,600
shah).
34, M/s. Providenoe Paper Mills, New
Standard Engg. Gomponnd Ghodbunder
Rd., BantaOruz, Bombay .. Santa Cruz 510 .
35, M/s, Kondivita Paper & Boudlﬁlla .
P, 1td. 54,8utarChawl, Bombay ... Kondivita 200 .e
36, M/, Premier Paper Mills Ltd., Joges-
wari Estate, Ghodbunder Boad, J’ogmh
wari, Bombay 80 . .. . Jogeahwl.ri 2,100 .
37, M/s. Oriental Timber Tra,dmcorpo-
ration (P} Ltd., 59. Apolln gStreet.
Bombay .. HKalyan Thanas Distt. 1,600 .e
38. Mfs. A;thapor&:Genaralednm :
{Pvt,) Ltd., Vadavali, P.O, Tnluh,
Ealyan, Bombsy .. .. Vadavali - 1,800 .
19. Hls. Paper Products Ltd., Dmnhn.w
wochs Boad, Veswani Mnnmon, Bom-
bny 1 . . o -+ Roba (Eolaba Dt.) 4,800 1,200
1,600
(A
for i
Greane
Pproof)
40, Mfs. Vidharbha Paper Milla Ltd.,
Dugade Mansion, B;tahs;iNagpnr .. EKamptes 1,500 ..
41, M/s, Bombay Paper Mfg. Co., 1€9,
Mamon Bt., Bombsy .. .. XKalyan 00 ..
&2, M/fs. Afsons Indostrial Corporation
(P)1Ad., 18, Princess Street, Bombay .. Wasranggao 2,400 e




ANNEXURE II—contd

1 N 2 3 ¢ . 5

Andbra Pradesh .. 43, H]s. Sirpur Paper Mills -14d., Sirpur
ghamsgnr,l&, dxaExohangePlnoe,

. Sirpur-Kaghaznagar 40,000 1‘%:5400
: 16,500

44, Mo, Andhra Pradesh Palp & I'aper
Mills, Rajahmundry . Rajahmundry 3,000 15,000

Mysore .. ﬁ.H[s.HysomPaperLtd.,Bhadravah.. Bhadravati 9,000 10,000
: 48, M/s, West Coast Paper Mills Lid., . .
Shreeniwas House, Waudby Road, Fort, . .
Bombay .. . . ++ Dandeli 33,000 15,000

47. M/s. South India Paper Milla (P) Ltd,,
Chickayana, Ghmtn, PO, Nan]angud, ‘
Mysore .. .- Nanjangud 3,000 v

48, Mjs. Mandya Nationsl Paper Milla
Ltd., 14, Palaoe Road, P.B. No. 68,

Bangalore 1 . e - .. - Balagnla 10,800 10,800

49, M/fa. Bmpathy Whitely (B) Ltd,, 14,

Tannery Boad, Bangalore .. «. Ramanagaram 840 .
Kerals . 50. H&Pmnlurl’aperuﬂh Ltd,, Puna-

lor (Travancore) .. . - .. ™., Punmalur 11,640 e
Madrs . 51, M/s, Bashasayes Paper & Board Ltd., - -

R.&.P.0.Cauvery(8alom Distt), Madras Cauvery 20,000 .

52. H]ﬂ. Suan Paper Mills Co, Ltd., P.B,
Ohemnmsbndavi 'I‘:runelveh st

Disth, Madras oo .. .. Ariyhnayakipursm 3,000 .
53. Mfs. Amravathi Srivenkatesa Paper . .
Mills(P)14d., P.0. Udmalpet, Madras ~ Amravathi Nlagnr 3,000 .

Total . G43,870 227,516

(ii) Newsprint

M. P. .. 1, M/s, National Newsprint & Paper
Milla Ltd,, Nepanagar A Nepanagar 30,000 45,000
(i) Pu,lp
Eeorals «» 1. M/s. Qwalior Rayon 8ilk Mig. (Wvg)
Gothd., P.B.No.yso'l, Kozhikode Msvoor 54,600 .
(iv) Straw Board & lel Board
T, P. .. 1. M/s. Mesrut Straw Board Mills, P.B.
No.lz, Meerut .e ve . Hee_mt 9,000 .
3. Mjs. The Straw Board Mg, Co, I.td. o
Bnhmnpn.r . e Saharanpur. 5,400 7,000
3. M/s. B8watantra Bharat Paper Mﬂh -
Ltd., 28, Chawri Bazar, Delht . Nahmgu 1,500 -

4. Mfs, Bharat Straw Bosrd & Paper
{P) Ltd., 13, Sheocharan Lall
ad, Allahab vad

. . +. Naini (Allahabad) 1,000 e
5. Mfs. Beopar Bahnynk (®) Led., 58[2,
Bul{am. p:d,Kan . Kanput 600 .
West Bengal .. 0. M/a Pioneer Paper & Pulp Ltd.,, 24, .
& NetajiSubhas Road, Calontta .. 19, Dom Dum Road 1,200

7. Hh.z%,msl:hy.'r & IBou'g1 u:Ihi]h
14d., I‘nda Q=
danga, Galc:t.; . .. Uhughudangs 2000 2,10
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1 - 2 3 4 6
. §. M/s, Onion Paper & Board Mills Ltd,, ’
B B B Netaf Subhas Road, Caloutta - 60, Kalicharan Glosh 5,000 -
' Road, Sinthi.
9, M/a, Bwsstik Board & Fs Mills
14d., 51, Stephen House, 4, Dalhousie 2 500
8., Enet, Calcutts .. .+ Belur s o
L'hd. 32,Frra
e R T B o e
11. M{s, Eastern Papg: ltﬁhlls IMDn 2 '
Dmn ms
galontta n Road, Son - Dum Dum 1,000 3,000
2. M/s. Asiatio Boud Mi]h Ltd. 29-3
Bear ParaLand, Caloutts - .. Caloutte €00
3. Mfa. Priti Boudhlﬂls(P)Ltd ‘
22 %fmsm Mnto&d.Caluum Alipore Sadar 600 .
14. Mfs. D Ithoudlmls.OhawﬁBazar,
Punjsb g 9 Foridsbed 800 )
5. H{s. Cha th P&per Board M.llln
Pvt, Ltd., 28, Industrial Avea, Cha.ndl- ‘ .
garh .. Chandigarh 2,500
Maharashira 18. M/s. Wutam Indea & Boud
Mills (P) Ltd., Vikhroli, P.O B!mndum, . i
Bombay 40 . Vikbroli 4,000 .
17, H[n.BhnmtStmwBoatdmg 0o, 12,
Noble Ohamber, Bombsy .. Goregson 1,800 .
18. Mfs, Bombay Bosrd & Papur Mills .
Ltd, o ﬁo Hamam Streed,
. Forr., Bombay .- .. Bombay 2,000 .
19. M/s. Eondivitta Paper & Boardlﬁl.la .
(P)1td., 64, Sutar Chawl, Bombay .. Kondivita 1,500
finidrag. 20. Mja. Arvind Board &Paper Products
Ltd., Bilimora .. Bilimors 12,000 .o
2(11’ Mfs. N.SI.;PO. Straw Paper Prduvuba
. ngand.ramgar, is
|.)hmon . . Digendranagar ~3,000 ..
22, M/s. Dhann Straw Boatd Worlcs (P)
Ltd., Flot No. 215, OFf Gandel Road,
Bombay 16 . Dahanu Road* 600 .
23. Mfa. B&mshtra'Pspsr&BoardMﬂh
Pattani Bldg., OF Jubilee Gardens,
Ba;kob e Navgaon 1,800 Lue
HL BamdaBon &Ps M.ﬂthd. )
tndra Blﬂgp.. P, Bailwny-
pura Ahmedabad . . .. Kathwadavia 900
- Naroda Distt.
25. HJs. mat ZBoa.rd Factory, Juni
. Nadiad 900 .
28, MIS. Jai Bha.rat Paper & Board lrﬁ]la,
Para Bazar, Rajko Rajkot 200 .
27. M/s, Indisn Gmmng nnd Presmng
Co. 1., Naruda.Boad,Ahmednbad '
2 Ramol 1,500 .
28. M/a, Blm Ambica. Paper &. Boatd
Miils, Matar, . Kairs . . Matar 600 .
M, P, 29. M/s. Straw Prodneta Ltd., Chola
Bhopal e .. . Bbopal 8,600 .
39. Mfu. B&ﬂam Straw Board Mills
itd., . Ratlam 7,600 '
Rejasthas .. 3L M[s Kot.ahStruw Boardth Kotsh Eotsh 4,500 .
Mysove “.. 32 M/s, Tungabhadra Pulp & Board '
yio Mill Lid, 111, Makotme GeachiBond,
Fort, Bombay 1 .. . .- Munirabad 3,000 8000
Tatal 87,406 21,100
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STATEMENT I
New Units Licensed/Approved
(i) Paper Mills (Large)

State

Name and address of the mills Location - Capacity
‘ ' (Fonnea/yr)

2 3 4

Myzors

Bihar

TP

Maksroshtrs

Penjeb ..

*l, Mjs, Erishna Flour RMijlls, Chataprabha Belgamm 21,0
{Kasturi Paper Mills), 01d Thara-  Distriot 000
gupet, P, B, No. 514, Bangalore )

*2, Mfs. Gopalan & Co,, Shri Eampli 1
Krithne Building, Avenue Bosd, P 2000
Bangalore.

*3. M/a. Ashok Paper Milla Ltd.,  Darbhanga .. . 15,

2, ij'rabonme Ronl:, Caloutta, g 5,000

*4, Mfa, Papanasam Paper Mills, Papansssm .. - 9,000
Ltd., Palayam House, Tallaku- '
lam, Madurai (Madras).

*5, M/s. The Northern India Pa- Meerut 27,000
per Mille, Meerut City. :

*g, Uttar Pradesh Pulp & Paper  Jansath Distt. Mueaffar. 21,000
Mills (Sir Shadi Lal Sugar and BAgar.

General Mills), Mansurpur. )

&7, Mfe, Shri Sohan Lal (Godavari Raehuri 42,000
Paper Mills, Ltd.), Golf Link
Road, Delhi 6. .

»3, M/s. K. L. Gupts, & Co. 214, Nasik Ahmednagar 37,000
Marh{e Drive, Bomb;y (Shrlram: T e
pur Pelp & Paper Mills, Ltd.).

*9, M/, Bedi & Co. (P} Ltd,, 14, Panipat 30,000
Palace Road, Bangslore 1,

(Panipat Scheme/The Panipab
Paper Mills Ltd.) . o

10, M/fs. Packaging Paper Corp. Angamsalj Ernskulam .. 30,000 Flutting
Ltd., Post Box No. 134, X, K. Medis and Liner
Road, Kottayam. . e Paper

244,300

. 'The following schemes have been approved in priilcipal and let-
ters of intent issued: _

Name and addreas of the mills Location Capacity

Btats
. . (Tonnse/vr)
1 2 ' 8 4
_Andbra *1, M/s. B. Hanmumsoths Rao, Shakkar Nagar (Bhodsn) 30,000
- Mutyala Gardens, Hyderguda,
Hyderabad 1. .
Mysore 2. Mfs, Minute Enterprires, 63, Shimoga (Near Tunge 30,000  (Ches
e Mnadhav Nagar, High  Ground, ' Dam), - printing NPGI')‘}
Bangalore,
8. M/s. Malnad Pulp Product Ltd., Udipi 18,000
Upendra Bang, Udipi (8. Indis), ]
Maharashtre ¢4, Mfs, Bharat Cooperative Paper Bangli 16,000 {Choap '
Ltd,, Bangli {Distt. szgf)r printing paper).
Madrss 5. M/s, K. P. Kendsswamy M.A., Southern xegion 35,000 (Choap
-2.16, Mount Road, Madras. ) printing paper).
Orinss 6. M/S. N. K. Karr & Co., 8/2, Orissa State .,25,000
Hult?ing Street, 3rd Floor: Cal. 20
cutta,

*Thess unite are hagasse baged unite.
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(it) Paper Mills (Small)

State Name and address of the mills Location Capacity ‘Types of Paper
(Tonnes/yr.)
1 3 3 4 5
Bangal + 1. M/a Babria Bros, {P)Ltd., Calontta - .- 900 Kraft Liner & Straw
36, Brabourne Road Papor.
Caloutta,
2. Mfs, Card Board Box Mg, 24 Parganas . 3,000 XKraft Liner & Straw
Co,, 38, Colootola Street, Paper,
Caloutta, '
Bihar «» 3.M/e, Bhagwan Devi Paper Dumraon 1,800 P.&W.
’ Mille, 33, Netsji Subhas ’ ’
Roed, 2nd Floor, Calentta,
P « 4.Mfs, Vindhyn Paper Mills, Magarwara Distt. 1L,500 Immitation  Ark
34, Aminabad Park, Luck- Unnso Paper.
now {J. N, Singh & Co.).
5. Mfa. Jugmandar a8 Hastinapur Town. 3,000 P, &YV
Shital Prashed Jain, Sadar ship.
Bagar, Meerut, .
Rasjasthan .- 6, Mfs, Aravali Paper Milla Abun Road, .. 3000 P.EW.
Ltd.,, Bhoji RBam Bhawan,
Mirza Ismail Rosd, Jaipar. .
M.P. .. 7. Ms, G. 8, Mandidip Pa: Sehore didi; 3,000 P. & W.
(B} Td. Baborm. T Miadidip)
8. M/a, Straw Products Ltd,, Bhopal .. . 3600 P. & W.
Chols Boad, Bho R
Mabarashtta .. 9. M/s Ealyan & Paper Thana .. .. 3000 P. & W.
ills () Ltd., 610, Raviwar S
Poth, Pocna,
10. M/s, India Botoprints Pimpri .. - 3, for textile
Cone and Tube Pnpex?rl?fg. b 500 B:::rw
Oo.,8antactuz, Bombay. -
11. M/fs, Mia (Overseas) Near Kal e 1,600 - Tnaulatine
(B)Ltd., lﬂsg.nlrzwer Chitpore yaa 1500 0‘1:1:!1:01'
Boad, Caloutta, o .
12, M/s. Papchemt Corp. Itd., Tha e . . .
72, Advenlt)-.,chlz-A, F?.nhom . 3000 P. & W
Road, Bombay 1.
13. Mfs. Western India Pa Vikhroli .. . .
,anfi‘.! Board Mills L&f 1800 (N.A)
Vikhroli, P.O, Bhandup,
Bombay 40.
14.M/s. ShriNagin M. Poojara BLj
Am{ikn iN gin M. J(P, wandi . 3000 P.EW,
Etd,, 34, Panch 8heals, .
Bombay,
Gujarat 15. M/s. Bharati Pulp & Pa; Ahmedah,
5. Mo nrruphPaper Abmedabad .. 1560 P.&W.
kuwa Gate, Ahmedabad 2.
18. Mjs, Bansilal H, Shah, Abm . inati
Amocisted Pulp & Paper ~mmwed .o 4,800 Waxing, . larnetine
Mills 1td., 848, Bajamehta’s
Btreet, Amedabad. paper.
Mynore 17. M/s. Karnatak Pa Dha:
i 14 ‘K‘P“'f“"f; SIW THAT . 1,600 P.&W.
GBIy e .
Madras 18. M/s, Somasnndram Pa Nambi :
Bl 14d, Spencers gouiﬁf fombivayal Distt. 3000 P.&W.
Madra 3, o oy Boad,
19, Mfs. Shri 8, Ra; lan -
- (Bhagn Popr Muno Sorean Pottavatbalai .. 3,000 P.& W.
Vilas', 32, West Chi 3, .
Tiruchirsppalli-2,
20, :
Kerals Th,,ﬁf,';, Shﬂxn{::'ﬁh “K" Palai ., ++ 3,000 Gressoproof  and
2alai. glamine.
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1 2 3 4 - B
Kersla—eontd. 21, Mjs. Gwalior Rayon Silk Eozhikode . 2,700 Brown _ wrapping
Mfg. (Wvg.) Co. Ltd, P.O. pAaper.
Box No. 37, Kozhikode, )
.22, M/s. Adhi Lakshmi Paper Palghat .. . 3000 P.EW.

& Boards Ltd., Peri Bwamy
go&d, R.S. (Pura.m) Ooimba-
e,

23. Mfs, T.R.S. Ramanatha Palghat .. . 3000 P.&EW.
Iver & Bros., Bankers, ‘
Coimbatore,

24. Mfs, T.S, Menon, Dovi Palghat . 3,000 P.&W,
Vxl::!l’algha t, Kerals. fgbs

Andhra .« 25.M/s. Shri Raja Rojeshwari Nuzvidi (Rly. 900 P.&W,
Paper Mills Ltd.,, Kavvnh, Btation),
West Godavari Distt,,
Andhra Pradesh.

Total o 85,160

(m) Pulp
(a) Paper Grade Pulp from Bamboo

" ate Name and addm of mills Location Capacity
(Tonmes/yr)

Gujarat etL . Central PulpMillaLtd,, 376, Shukarwar Dangs . 22,500
Poona,

(b) Dissolving Pulp from Bamboo/Hardwoods
Assam .. L M]ﬂ Manjushreo Endustries Ltd,, 16, India Cachar - 54,000
Exchange Place, Caloutta.

Mudras " 2. Mjs. South Indis Viscoss Ltd., Shanmuga Siramughsi .. ' 21,600
Mansion. Race Gourse. Coimbatore. ——-
Total | . 15,600

(iv) Newsprint

U.P. .. 1. Birla Gwaliors (P) L‘bd., UB0 Bank Muradabad .. 60,000*
dmga Parliament Street, New Dolhi.
Panjab o2 H[s.ShreaGopalPaparMm.a,% Brabourne Kangra . . 60,000
Road, Caloutta. )

Total . 90,000

(v) Straw & Mill Boards .

Andhra .. 1. Ms, Bti Venksteswars Paper & Straw Tirapethl .. .. 3,000
Board Miils, Tiropathi, Chittoor Distt.
2, M/s. Arano General Indnstrhe Itd, 15, Berwad: . . 3,000
India Exchange Place, Caloutta. T

Biha .. 3. M/s. Saraogi Paper Mills, Dmmur Road, Kishonganj .. . 1,200

¥ Pm Kmhangan;,Eatt. ea, Bihar,
Gujarat .o 4 M[s. implex Board Produots, Taloda Napdnvhar: . . 2,200
ad,PO. x No. 18, Nandurbar. .

5. M/s. Dech Bandhn Paper and Boards Mills, Dungri . . 1,800
Dungri, Tehsil Bulsar, Surat.
6. Mfs. Metro Wood & Engg. Works (P)' Kalol .e . 2,400

Ltd., Tos Factory, Ashram Road,
Nm;-u?g’g:n Ahmedabsad 5.

#50 per cont. of the capacity will be for ordinary printing paper.:
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Btate

Name and address of mills

Location

Ca
(Tomg

U.r.

Punjab

Weas Bengal

7. M/s, Bharat Straw Board Mifg. Co,,
Noble Chambers, Parsce Bazar Street, Fort,

- Bombay.

8. M/s. Solid Oontamers, SirP.M, Bcad, Fort,
Bombay.

X M/a Vam Straw Board Pvt, Ltd., More

Ganj, Sabaranpur.
10. M{a. T; India Couper Paper Mills Co.
Lﬁl? Nﬁﬂ? Ganj, Lucknow.
11, M/a, The Yamuna Syndicate Ltd., Yamana
Nagar Rly. Station, Jagadhari (N. Rly.).

- 12 M Tamiland Cardbosrds and Paper

Mills 144d., 34, Kumaran Road, Tirapur,
13. M/, Bhri P. Jagathesan, Ram Prakszh
1td., Peria Swamy Road, Coimbatore.

1. M/s. K.V, Press, 11, Officers Lane, Vellore
(Salg:h India), ’

+ 16. Mfs., Madhya Pradesh Board & Paper
o 1it[.l’.). Pe

Mills, Vidisha (
16, M{s. Maruti Pa.ger & Boazd Mills, 32, Soth
Jomnpalal Bazaz Street, Caloutta 7.

12, Goregaon Distt. Thans

Kalyan .. .

Tapri

Lucknow .. .
Ysmunanagar

- Bhavanisagar
Thanjavur .. ..
Vellore .. -
Vidisha .. .
Calcutta

4,800

7,500  (Soli¢
fibre contain
er Board).

7,600
1,600
3,000
3,000
3,000
3,000
2,880

3,600

Totdl - 50,600

StaTEMENT III

- Converted Paper Products

(i) Existing Units (as on 15-5-1965)

- fitate

Name apd addrees of mills

Loostion

Products manofactared

Woed Bangal ..

l. Mo, Paper FProducts ILtd,
2. M]s. Warden & Co, Pvt. 14d,,
3.Mfs. Jayant Paper Box Factory,

& Mfs, Boxwell India(P) Ltd.,

7. M/a, Popular Papor Converters,

Umz
8. Mfs. Harbans Lal Malhotra
9. M/s, Diamond Pmduoh I/bd.

10. M/e Bollsprint Go. Pyr. L

Thans
Vaswani Mansion, Dinsha Wachs
Road, Bombay.

Bombay
Anandrac Nair Road,
Bombsy

Bombay
, Weetern Indis House, Fort,
Bomhay.

54-A, Kurla Road,

Andhert,
Bombay 58,

B Powari
Thackerssy House, ‘
Xetate, Grabam Road, Fort,
Bombsy.
121({ Johnson & Johnson 'of
s Pvt. Ltd., 30, Forjet Street,
Bombey.

‘Bombay

138, O. Vakola, Santa Bombey -
Bombay35 .
Howmh
& Boms Pvi. Ltd.,lB,Nm’ g
Subhss Road, Calon

4, Olive Eow, Oalontta, Colontta -

6, Uhowringhse, Calontta 13. nad e

‘e

Ohakals  Village
Andheri.

s

TPaperffilm foil based industrial
Packaging materials,

Do,
Oorrugated Paper and Boands
and containe r».

Do.

Cellniose Adhesive Sapes.

m.

Gated Paper Metallie, Emboased
Laminate, Films and Indastrial
transfers,

‘Waxed Paper.

Paper/Pilm/Foll based Industrial
packaging materisl and wates
Froof paper,

Do,
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State Namo and address of mills . Loeation Products manufastured
11. M/s. Card Board Box Mfg, Go,, Calcutts .+ Oorrugated Pa boards and.
38, Colootola Street, Calentta 7. containers, pes .
12, Mfa. Dalkonsie Jute Co. Ltd., Baidyabati Distt. Watar f
?lklmttﬁ Bank Buildinga, Hooyghly. Froo% BARCT-
cu .

Ponjsb 13. Ws Sebgal Pr.m Pvt. Ltd, Paridsbad(Mathurs Industrial Packaging.
Desh Bandhu Gupta Road, Road). (s ckogiog
Paharganj, New Delhi. :
Madras 14. Mj/a. IaknhmiPaparIudustnes Salem .. Industrial Packaging. 1,500
128, Agmhamm, Salem tonnes/yr, coated paper.
(8. Indm)
West Bengaland 15. Mfs. Metal Box (o, of India Caloutts/Bombay Oomposite containers.
Bombay. Lid., 59-0, Chowringhes, Caloutta, fBo ,
Gujarat - 18. M/s. Chatrapati- Assoviates, Barods «». Meotalised Paper/iilms.
6, ° oblo Chambers, Paseo : :
Bozar Strect, Bombay.
(i1) New units licensed/approved
Popjab 1. M/a. Bermans Pa MilleLtd. Gurgaon +« Ooated Paper.
PoA Lok Boad. Toogpura Ex O P
tension, New Delhi 14.
Mahamsehtrs 2. Mfs. Sun Coated Paper Co., Xurls .. «+ Costed Paner,
Japam Bhoomi Chambers, Fort, -
Stmet,Ba].ImﬂFarata,Bombay. _
3. Mfs. Metal Box Co. (India) Bombay . £IBOM based Industrial
Ltd., 59-C, Chowringhes, Calcutta, | .
Specially Assisted Units not Licensed under the Industries (D& RJ
Act.
(i Carbon Paper, Typewriter Ribbon & Duplicating Stencil Manu-
facturers
State " Name and address of the mills ' Location
Maharashtra 1. M/s. Eores (India) Ltd,, Plot No. i0, Off Hainea Bombay.
Road, Worli, Bombay. .
2. Mjs, Killick Carbonium Ztd., K.il.l.lnk House, Homo Bombu.y.
Street, Bombay.
3. Mfs. B.V. Joglekar, -102. Hinda Colony Dadar, Poona(anhent!ng Bianelle).
Bombay 14.’
Bengal 4. M/s. Remington Bend of lndis Mitd., 3, Council Oalenita.
) Streot, Calentta.
5. M/s. O(ileet.emer Duplicators {P) Ltd, 9-A, Esplands Caloutte (Duplioating Bienedls),
East, Caloutta
8. Mfs. Bkerat Carbon & Ribon Mfg, Go. Ltd,, N-78, Faridabad Caloutts.
Cannanght: Cirons, New Delhi.
b . 7. Mja. Bharat Carbon & Ribon Mig. Co. Ltd. N-75, Faridshad,
Pesje C::IJImnghtOchua.NewDelhl.
Mysore 8. M/s. Khoday Qarbon & Ribon & Allied Indnstries, Bangslore.

- Banthuspet, Bangalore 2.

9. M/a. OarbomnkProduutaPollaohIRoad. Podanur: Podanur.

(ii) Fibre Drumse

Maharsshirs

1. Mfs, ATE Private Ltd., 43, Forbea Strect, Fort, Bombay.
Bombsy 1.

a2 Hfs. Warden & Co., 63, Dr. Anand Bao, Nair RBoad, . Bombay.
Bombay.




‘Research Centres Proposed for Trials of Pulpwood Species

ANNEXURE IlI

: ‘Temperature in centigradea Potential
Centre Btate Latitude Longitude Rlovation Annual Drought period productivity
) (lentk) Maximum Minimum Average  Rainfall 88 per
. (mm.} Paterson
) 1 2 3 ¢ 5 8 7 8 9 10 o
1. Bapatla . «» Andhra Pradesh .. 15° 64 80° 28’ . . L e . 901-9 December.—April 800
2. Sahibnagar (Bhedrachalam) Andhre Pradesh .. 17° 15° 80° 30" . 32+2 20-0 26-1 737 Novembor-~March 350
: S C{I7° 40)  (80° 15 . (35:8)  (22-5)  (28+2) (1053:1) ]

3. Dighoi .- oo Amam .. . .. . . e 28+0 186 23-3  2659-9 November—March 3,000
¢. Gayn e .. Bibar .. .. 24° 45’ 84’ BT R 821 20-1 26-1 1184'0 January—June 40
&. Ahwa .. . .. Gujamat .. . 20° 487 73 41 4p8 a1-7 20-0 268 1779-9 Ooctober—May 700
6. Srinagar e +v Jammu & Kechmir 34° 06 74° 50 5,205 19-5 72 13-4 868:9 BSeoptombhor—Decembor 200
7. Ladakh (LEH) .. .. Jammu & Kashmir 34° 08’ 7° 834 11,529 12-3 —1-4 B8 926 October—Decembor 0
8. Kodanad . «. Eenala .. .. 11° 30" 76° 556 - 260 az:2 22+6 278 1609-2 December-—April 800
9, Chinglepet .. +« Madras .. - 12° 42 70° 59 20—30 32.2 32-3 27-8 1213:0 Jannary-—June 1,200
10. Ootacamnnd ., . Madras . 11° 24 76° 44 7,364 19-3 9-2 14-3 1376.2 December—Aprit ) 2,500
11, Jabalpur . . Madhya Pradesh .. 25° 10 ) U 7] 1,280 32-) 18:3 252 18307 OQctober—May ' " 450
12, Shivpari .. .., Madhya Pradesh .. 25° 256’ 77° 39 . . .e . 881+7 Ooctober—Nay 200
18, Agumbi’ . v Mysore .. - m . . 2,200 36 12 24  8275:7 December—February 5,000
14. Dandeli . Myzors .. . e . . . . . . . e
15. Bangalore . Mysore .. .. 12° 58° 77° 88 3,021 28-8 18+4 236 888-0 Novembor—April 900
16, Chanda . +». Maharashtra o 19° 57 79° 18 934 334 20-8 27-1 1267-4 Ootober—May 450
’l’!. Poona s ++ Maharashtra . 18° 32 73" 51 1,834 32-0 18-2 25-1 661-3 OQctober—May 600
I8. Angul . e» Origsa ., .- 20° 50 85° 06° 455 a5 21-6 210 1205:6 November—May 5300

19, Manali .. Punjab .. .. 3%° 7° 6,200 15-8@ 4-4 100 1270 November .
20, Spiti " . Pupjub .. .. ve - - . . . . 300
21, Simla . .. Himochal Pradesh  31° 06 T7° 0 7,224 17+1 10-1 136 1542.2 OQOotobor—May 1,000
22, Jodhpur . .. Rajasthan o 26° 187 73’ ol 736 33-6 19-8 26-7 366:0 Soptembor—Juno 100
23, Jaipor . . Rajasthan . 26° 656" 75° 80 1,431 31+7 ‘18-4 55+1 597+9 Ootober—June 200
24. Ranikhet . «. Uttar Pradesh .. 29° 38’ 9° 268’ e e . . 1202-9 October—May 1,000
25, Mathnra . «+ WUttar Pradeah .. 27°30° 77° 41’ . ‘e e . 5é4-3 Ootober—June .
26. Sonarda . Weat Bengal . 25° 83° 7,300 . . . 3202 January—March 1,000
27, Pors Blair . .- : 11° 40 82° 43 26! 29-8 23.5 28:5  2004-5 January—April 5,000

Andamans .

&g



ANNEXURE IV

Fibrous Raw material for the Indian Pulp, Paper and Board Industries

Average Fibre Proximate Chemical Analysis Mothod of Pulping - Yield of  Product for which Roference
B;{rinl Name of Species Di.m?Laiom . Pulp the pulp is suitable :
. r Y £ o 3
Fibre Fibre  Ash  Qellulose Li Ponto-
Dis: Length % % 0% sans
metsr  mm. 9%
“ .
1 2 3 4 B ] 7 8 9 10 11 12
Bamboo— . S ' .
1  Bawmbusa orundinacca Wild e 213 3-26 5766 3000 19-62 Sulphate 39-0 (B) Writing end print- Indian Forest Bulle
. : ' ing poaper. tin No. 120 (1942).
2  Dendrocalasmius  siricius Nees . 3:-08 3-10 8$0-80 32-20 19-68 Sulphate 40-1 (B) Wreiting and print- Indian - Forest Bul-
(Male bamboo). : ing paper. l&taz h;o. 127 snd 129
Sulphate 47:% (B Grease proof r Research and -In.
pha B) oot BARE Sdustry, 3, © (1058),
Water prehydrolysis 27-3 (B) Celluloss derivative Indian =~ Pulp and
Sulphate. - Paper, 13, 8 (1858).
Mechanical . .. Newaprint, oheep Indian Forest Bul-
‘ e papor and board.  letin No. 108 (1942).
Mechanical . Preasod board .. Indian Pulp and
Paper, 15,3 (1960).
Sulphate . . Wrappin r .. Indian - Foresat
P PPIE PApe Bulletin No, 198
(1065).
N.88.0. ¢v 680 (U)  Writing, printing Research and In-
and wrapping paper. dustry, 6, 2 (1961).
. 440 (B)
Water hydrolysis 26-0 (B Viscose rayon .. Indian Pulp and
Su.lphatem v ¢ ) 4 . Paper, 16, 11 (1861).
3 Meoranna Bambusoides Trin, 272 1-87 62:25 24-13 1573 Sulphate .. 41.8 (B) Writing and print. Indian Forest Bul.
spud Spreng. {Muli hamboo), - . ing paper. . lotin No. 120 (1042),
Wal'wr " prabydrolysis 32:2 (B)  Rayon ‘e Csolluloso . R&m;uol:ah
te, sium F.
wulpba Py, T113.118, Pub-

lished by C. 8. L R.,
New Delhi,

£g



ANNEXURE IV—contd.

3 3 & 5 8 7 8 10 n 13 .

& Ochlandra fravancorica Beath . &03 360 ol-67T 2001 17-84 Solphate .. 45:8(B) Writing and print- Indian_ Foreat Bul.

, ing paper. lstin No, 120 (1042).

Wator prohydrolysis 320 (B)  Rayon . «e Indisn. Puolp and

i sulphate. aper, 16, 5 {1061).

& - Orylenanthera nigrociliaiaMun. . 3-56 1.95 @872 27.08 17-€1 Salphate €3-4 (B)  Writing end print. Indian_ Forest Bul-

ro. : ing Paper. ~ letin No. 129 (1942},

Grassea and Reeds : .

1 Bulaliopsis binala (Reta,) O.E. 9 308 0600 0450 2300  $3+9 Boda . 33 (B) Do, Indian Forester. 88,
Hubbard. _ - o 7 (1960).

2 Phragmitea karka (Bete,) Trin, 1 120 3.00 05523 23570 22:40 Boda - 418 Do. Indian Foreatet,
ox Stand. ) ‘18, 3 (1952),

3  Saccharum bengalonse Retr. 15 2-00 2:30 08-20 2050 23-70 8ods . 48+7 (B) Do, Indian Forester,
Syn, BSaccharum munje : 85, 4 (1969).
Prozb. (Munj grass).

Wood— b :

1 Abies  spectadilis (D. Don.) 23 364 04 500 202 07 Bulphate .o 880 (B} Do. The Paper Saleaman,
Bpach (High Level fir). ' I, 8 (1860). :

2 Acacia  decurrsns (Wondl) ' 14 089 088 63:.1 21-3 19:3 Bulphate . B53:0(B) Do, indian Forest Bal.
Wild {Green wattlo). letin No, 174 (1953).

Boda o 762 () Wreappi aper .. Indian Torest Bal

Bulphate 114 {0) PG pape lotin No. 195 (1954).

Water prohydrol 35-8 (BY Yiacogo rayon .. Oellulose  Research

Su!plmtep yitolysls Yo e Symposiam IT, O. 8.
LR. (1058).

Maohanion} . . Nowsprint .. Tndian Foreat Bul.

letin No. 21 (1957).

3 Anibotephoius cadamba Migt. 3% 1.2 127 659-88 23.00 16:68 Sulphate « #7:8(B) Writing and print- Paper Salesman,
. (Eadsm), s o ing paper. - T, 1 (1961).

Sulphato ' .. B2:2(U Wrappin, ¢ .. Paper Salceman, 7,

ph {0 PPIg pape 7 (1661). :

Mochanioal o «»  Nowaprint .. Indian Pulp and

Paper 17, 9 (1963).

Oold Caunatio Soda .. 88+8 (U) Neowsprint and cheap Indian Pulp ond

. ' 82-0 (B) grade paper. . Paper, 10, 4 (1964),

4 Bonoellic aerrata Roxb. (Sslal) 24 088 1-80 0&0:76 %7-30 13:0- Salphate .o &1:0 (B) Writing and print- Indian Foreat Bul.

fng paper letin No. 168 (1952).

Mochanical , +» B56:8(Uy  Nowsprint .. Indian Xoreat Bul.

letin No, 108 (1941).

¥9



ANNEXURE IV—contd.

1 2 3 & 5 L] 7 8 -9 10 i1 12
8 Brusondic papyrifers  Vent 30 0:83 108 59:18 23.26 16:43 Bulphate .. 48:3 (B) Writing and print- Indisn Forest Bul-
{Paper-Mulberry). - ing paper. letin No. 156 (1052).
Mechanieal - . Newsprint .. Indian Forest Bul-
letin No. 143 (19850).
Oold caustic soda .. 84-3 (U)  Newsprint .. Research and In.
o Oasart teetifolio. T dustry, &, 13 (1960).
asuaring equiselifolio Forst, 11 1.908 0-80 b56-70 23:-20 19-20 Sulphate . 50-3(B) Writing and Print- Indian Foroster, 87,
(Horsetail Boofwood). . phs . ( ing paper. . 5 (1983).

7 UrJyap#amam Jjaponica D. Don B 218 . . . .. Bulphate .. . 50:3 (B)  Writing and Print- Indian Forest Bul.
. z( mm 063::)- ook ing paper. letin No. 214 (1956).
yplvs citriodors - Hook. 4. 103 145, 57-90 2299 16-7 . . . . ian T

Lemeon Eucalypt, Lemongom), 5 Sulphate 20@) . Do Iilg!?lrlasl):) reater 81y
9 Eucalypiue  gpllulus TLabill 4 1 0:5 6095 20-27 15-52 Sulphata .. . 528 (B) Writing and print- Indien Forest Bul-
{Tasmaniam Bluegum). ing paper. letin No. 196 (1956).
Meohanioal e s Newaprint .. Indian Forost Bul-
letin No. 217 (1957).
Soda ' .. 600 (U)  Wrapping paper .. Indisn Forest Bul-
letin No. 204 (1956).
Bulphate .. . 591 (1) Do. Indian Forest Bul-
Istin No. 211 {1956).
Cold caustio . 82:90 (U)  Ohoep grede writing Indian Forest Bul.
Soda .. 80-8(B) and printing paper  letin No. 218 {1958).
Water prehydrolysia  42:0 (B)  Viscose rayon .. Reeearch: and In.
sulphate. ‘ -+ doustry, 3, 9 (1958).
N.8.8.C. Sulphate .. 58:8 (B)  Grease proof paper Resoarch and Indus-
e 684 (U) Braille paper try, 8, 10 (1958),
10 Eucalypfus grandia Fill  ex 14 0-82 0:30 " 85-50° 21-00°° 11-70 'Sulphato . 6040 (B)  Writingand print- Indian Pulp and
Maiden (Toolur l?luonlypt). ing paper. Paper, 10, 3 (1864).
. ‘ . Water pre-hydrolysia - 32-8 (B)  Viscose rayon .. Indian Pulp ' end
sulphate, 7 ( y Paper, 18, 3 (1063).
1! Greling arborea Roxb, (Gamari) 24 0.80 080 56:00 30-00 12:70 Sulphats .. .. 488 (U) Wrapping paper .. Resoarchand Indus.
\ , . . .«3u:8 (B) Writingand  print- try, 6, 8 (1061).
18 Eydi i wng papor. T
ydia calyting Roxb, 30 1-20, 1-40 53-60 20-20 1480 Sulphate .. .. 47'6(B)  Writingand printing Indian Pulp and "Pa.
PApeT. per, 18, 8 (1984}
Mochanioal . .. Newsprint v+ Indian Forest Bul.

.. Istin No.108 (1041).’

5



ANNEXURE IV—contd.[V
: -

1 2 3 i s ] 7 8 9 10 11 12 O

13 Lannes coromandeliza (Hount) 24 1-01 1-60 53:37 24:11 14:d0 Bulphate ., e 482 (B} Wnt.mgnndpnnt.mg Indian Forest Bu.l-w
Merr. Syn. Lanhea grandia ' paper, letin No. 162 (1981}, o
(Donnst.) Engl. {Jhingan}. ' ‘

14 Mallotus phl‘ﬂmu (Lam.) 12 978 300 5480 2640 14:10 Sulphate .. .. 287 (B) Do, Indian Pulp m::l2
{Muell.Arg. ( 1a paper, 19, 2 {1964)

18 Picea smithiana (Wall) Bolss, . . . . «+ Meackanical . Neweprint .. Indian Foreat Bul.
(Himalayan  Spruce) Sya. lotin No, 108 (1841},
Picca morinda Link,

16 Pinus rorburghit Sargent Byn, 52 3-60 % 53:46 28-56  7-28 Bulphats .. es 382 (B) Writingendpricting Indian Pulp and
Pinus longifolia Roxb, (Cbir paper. Paper, 17, 3 (1063},
Pine) twisted grain,

Maohanical . Newsprint Indian Forest Bul-
: “letin No. 108 (1941).
17 Mixture of hardwoods .o - - . . .. «» Bulphats .. .o 639 (U)  Wrapping paper .. Indian TForest Bul-
letin No. 197 (1958).
(3) Diospyros  melanorylon, .. . . . «» Sulphate .. 490 (T) Wrapping paper .. Indian Forester, 8T+
Plerocarpus mrauplum, 3 (1981).
QOleistanthus  collinus, Dal.
bergia  latifolia, Butes
superbd, Ovgeinis  dalber.
pioides, Terminalia chebula, .
Teclons grandia, Terminalia . . . . ..  Sulphate .. .+ 36-8(B)  Writing and printing Indian Forester, 87,
tomentoss and ScMeichers paper. 7 (1061),
trijug, ,
(n) Terminalia chebula, Schlei. . . . - - we Sulphats .. «» 441 (U)  Wrapping paper .. Indian Forester, 90,
ra oleosa~—Same aa 8. . 11 (1984).
mjugs.
. 4341 (B) Writing and printing

Ougeinia Oofsinensio—samo
an O, dalbergioides, Termina-
tia tomentosa, Teclona grandis,

as

paper.

U = unbleached pulp Field.

B« bloached pulp yield,

CQ:&)EH)

9g
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ANNEXURE V
- Industry Oriented Plantations
Nams of the Stato Possible location of Mills to bé catered to Specios suggested
plantations :
-1 3 3 4
1. Weat Bengal .. Northera parts of Bengal * 1. Titaghur Paper Mill Eucalyptus Pinua longi-

2. Uttar Pradesh

3 .Punjab .e

4, Himachal Pradesh

%, Oriesa e

6. Madhya Pradesh

7. Maharashis ..

8, Andhra Pradesh

such as Malda, Haldi- 2 Bengal Paper Mill
bari, Siliguri, Cooch 3, India Paper Pulp Co.

Behar, eto . -WIMCO.
Hardwar, Rmhzkosb,Tons 1, Star Paper Mills, Saharan-
Chakrata, Tarai Almera, pur, .
2. New Pulp and Paper Mills

to be locatoed in suitable aren
for drawing timber from
these areas.

Beasg, Sutlej and Jumuna 1. Shree Gopal Paper Mius ..
alleys and Bhakra-

Nangal arca. )

Paonta . v« 1,To meet the denahd of a
poasible new unit to be loca-
ted, The agsessment of the
existing resources and the net
extend of plantation should
be made,

Sampalpur »« 1, Orient Paper Mills

Koraput © «+ 2, Straw Products, Raynagada

Kalahandi, etc. «+ 3. Titagur Paper Mill Chow-

Govindpur ++ duosr.

Rayagada .

Ealimn Gaon .

Old Vindhys FPradesh 1. Orient Paper Mills, Amali
nres cons:stmg of Re- 2. Anewmillin Bilaspur area
wa, Sidhi, Sahadol, 3. A new millin Bastar
Omaris, Panna and 4, The Nopa Mills, Nepausgar.
Chhsatarpur.

Billaspur, Eorea and Durg

Balaghat . .

Seont . .

Raijpur . .

Bastar . .

Kanker - .

Nimar . .

Hoshangshad .

Khandwa East & West

Chanda T 1. Ballarpur Paper Milla ..
Jalgaon 2. The new Mill to be snitably
Amraoti located in Jalgaon Amrawsti

area (after reserving Salsj
" inthis region for supply of
Nepa Mills).

Asifabad .- .. 1, Sirpur Paper Mills -
Adilabsd .. .+ 2. Andhra Pradesh Pulp and
Manocherial .. ..  Paper Milla,

Nirmal . ..

Palonchn . .

Weat Godavari .

Jolia and Pinusradiata -

Do.
Do.

Do.

Eucalyptus & Bomboo.

Eucalyptus & Bomboo.

Do.
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' ANNEXURE V—contd.

1 2 & 4

9. Mysore e K@mNorth, sast and 1. West Conat Paper Mills, Euctalyptus and Bamboo *
wegt Hassan, Dherwar  Dandeli.
Sagar e «e 2. Mysore Pa Mills,
Shimoge . e Bhadmy! vati, per
Chikmagsla: .. +. 3. Mandyn National Paper
Bhadravati .. Mills Balagula,
Coorg . .. vn 4, Now Millin North
Mysore .- Knnnpr:.w
Eollagal . .. 8. New paper millin Bouth
Bandipur +., Kanars,

6. A pow paper mill in
Najangud area.

10, Madras «. Nilgiri District 1. Sesheayee Paper Mills .. Do.
Mudemalaj ., .. 2. Two pew papermills to
Cuoddalore .. .. drawraw material from the
Meottar Dam ares .+ other amaa,
Anmpamalsi . .-
Palnj . .

11, Kerals .. QGudallore .. «« L Q@walior Rayon (Wood Enealyptus, bambog and
Nilambur .. .. Pulp Division) Kozhikode, tropical pine like Pinws
The area gurronnding 2, Punalur Paper Miil oo merkusii.

Periar in the Old Tra-~

3, The new paper millato be

vanoote Btate area ad-  enitably located.

jaoont to Moonnar,
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