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FACE

This is the report of one of the first projects taken up
by the Preinvestment Survey of Forest Resources on its own, the
organi ztion having initially started as a U.¥,D.P, Frojest. The
survey was doslgned and executed enbtirely under Indian expertise and
new technlques were Llotroduced “o sult the prevaliling condltions,
This experience should go & long vay in the development of survey
mathodology.

For n systematio and scientific expansion of wood-based industries,
it is neceseary es a first step to have adequate and continuing inven-
tories of the renewable naturel resources to determine vheir conditienm,
productivity and potentisal use in relation to hwrn needs and to support
these as & guide to the proper utilization and trestment of these
resources, It need not be ewphasised, that, in & rapidly developlng
economy, 2n organisation must be in & condition of grovth; it must
recognize tho necessity for constant reappraisal of its stetus, carry
out oontimous planning for future development and be awere of the
poasibility of acquiring or disposing of resources.

The East Godavari Gatchment hes large resources of miscalleneous
hardwood species vhich remsined unutilised in the past. Many important
developments have since taken plece in the technological field of
pulping of hardwoode. This will in turn have 2 significant influence
on the forestry practices, The possibility of using the hardwods for
pulping affords opportunities for increasing the pulp and peper production,
The intensive menagement of the forestu, as of East Godaveri, wdll
provide the mich-needed raw material for the expansion of the paper
mill at Rejahmindry. There is also scope for other wood-based ipdustries
like plywood, saw-milling, etc. The massive investments in creating
extensive man-tede forests of the desired species will providoe continuous
employment to the inhabitants and bring prosperity to the region. In
the wake of this development, the coatribution of forestry to national
development will be quite signlficant.

This report endeavours to assess the total resources of East
Godavarl Catchment =nd the potential amnual cut in erder to form the
basis for formulation of an action programme for the development of
these Tesources, The main report on forestry and industrial devalopment
possibilitios in East Codavari Catchment makes use of ralevant sarvey
data to present & blue-print for developing the area. It is intended
for use by government, administrators, planners and indistrialists,
This report is supported by five technical reports dealing with the
m jor itams of the survey. These could be roferred to for a complete
underetanding of procedures, theoretical background and analytical
procedures sdopted.

The report i3 the cutcome of fruitful colletoration and active
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consultation between the Prelnvestment Survey of Forest Resources and
the Andwre Pradesh Forest Department. The former agency ceslgned and
exeoubed the work and each member and unit of the organisaticn has
contributzd his share towards the siccessful completion of the job,
The Chief Conservator of Forests, Andhre Pradesh and his collengues
rendered guldance and assistance in the execution of the work, All
their efforts in the making of this report are gratefully acknowvledged.

¥ew Delhi, Chief Coordlnator
Preinvestment Survey of Forest Resources,

1st Japuary, 1973
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The survey area, known &s "East Godavari Catchment ", is sltuated
between 170 151 N and 1B° O' K latitudes, and 18° 0' Z and 8P 451 F
lengitudes and falla in Bast Godavari, Knamman, Vigakhapatnam and West
Godavari Districts of Andhre Pradesh. Bulk of the area (72%) 1ies In
Kelinada and Visakhapatnam 3 vislons,

The tract is generally hilly, elevation varylng from 150 metres
to 1600 metres and forms the catchment of Godavarl river, Glimate being
+-gnjcal end humld, the summers are severe and wint er frosty, Average
wa’n€311 Lo aboal 1500 mm, bulk of whlch ie recelved during July ~
September.

Geplogleal formationa are of Archaean gystem and having undergone
severe weathering for all these years, the soils are sandy loam, deep
and rich. The area is rich in natural resources in general and forests
in partlicular which cover 63% of the total land area, Having remainad
under-exploited due to lack of commnication facilities, 1t has vast
potentlalities for development in future and is likely to play an
important role in boosting the economy of the ares.

The inhabltants of the area are of tribal origin, who practlse
ary ferming and shifting cultivation, celled "o for thelr living,
Besides farming, vhlch hgrdly sustaine them, they arc largely dependent
on forests and forestry operations for thelr 11lving.

. Infrastructure 1n the area is practically nil, which results in
the area remaining out off from civilizmtion for almost & to 7 months
in a year, It was in the last decade only that road development work
was taken up along with other soclal activitles.

With the lmproved modes of transport, tre forest prodice from
the area 18 now &ble to reach the market places easily. Visakhapatnam,
Rajghmundry, Kothagudem ere the important marketlng centres that are
fed by this area.

GIAPTER - 2
THE FESCURGE BASE

The forests are of Southern Troploal Molst Mixed Deciduous and
Southern Tropical Dry Mixed Decldicus types. There are smll areas
under Southern Thorn and Savandh types.

The total dend area surveyed was 10,416 1. kms. which hag been
divided into warlous land use claases. Forest covers 83% of the total
land area, whereas oultlvation is hardly 25% Reserve and Protected
foregs account for 88% of the total foreg area, Forests are further
divided into high, medium and low volume strata, 50% is under high,
%34 under medlum and 17% under low volume strata,
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The total stock on the surveyed arca 1s 58 millien cu. mz,. of
which 52.5 million ou. ms. i3 on foress land and the balance ca o
vation, plantations, blanka etc, 90% of the volume is on the Forcss L

A s,

Depending upon their utllity, the specles have been Zrocdly clasal-
fied as big timber species, sm2ll timber species, Pulpw»od speci (s ang
fuel and rest and volumes {ndicated aceordinguy, This clfassificetion
provides ready information on the avallability of raw material for
gdifferent industries e.ga: -

1, Plywod timber 3.29
2, Suw timber 20, 4%
3, Polewood timber 14.5%
4, Pulpweod timber D.8%
S5, Fael 41.1%

Bamboo occurs over an area of about 423,000 hestares, density
varylng from sparse bo pure. Deadrodslomip strictns and Bembugx
srundinaces are the two common species found, of which the latter acoounts
for only 10,8% of the total bamboo ared,

CHAPTER - 5,

There are important timber &nd indistrial markets at Rojahmindry,
isakhapatnam and Kothagudem, It Lo estimated that 142 000 cu. ma, of
industrial wod reaches the various markets of Demgnd Zone, of walch
the mirvey arca acoounts for 27,000 cu. ma, likewise, it is estimated
that 3,625,500 cu, ms. of fuelwood reaches the varioug consimption
centres bub 1t is difficult to quantify as to how mch fuelwood comes
ocut of the surveyed area,

Detailed studies were carried out for determining the consumption
pattern of the Wood within the "Demdnd Zone®, and on i%s basls future
demand for timber and fuelwood has been worked cut. The dewand of timber
in 1975 and 1580 is likcly to be 146,000 cu. ms, and 173,000 cu, ms.
respectively. In case of fuel, the demand for 1975 and 1980 is estimated
to be 3,645,000 cu, ms, and 3,975,000 cu. ms,

& IR~ 4, ‘
_MARAGEMENT OPPORTUNITIES AND POTENTLAL ANNUAL CUT
‘ .

As steted earller, the forests within the survey ares have not
been fully exploited in the past. Areas nesr habitation and connected
bty roade were lntensively managed and large lnaccessible areas remalned
unworked,

Based on the survey results and other technical studles ang

keeping in vied the present and [ uture requirement of the people and
industries, two management models are proposed @
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Model No. 1
The Model provides for sustalned supply of wood in the first
ten years of mansgement and 8ims &% bringing larger areas under ranigement.

The systans of management proposed mostly conform o the [resent
management practices with emphasis on clear-felling and planting ol fait-
growing specles, bamboo and Teek. *

The areas to be worked and the potemsial annusl out expectied
under differmt systens of mansgement are as underi-

svsien _bopuel, eres Angvel pobential ant
1. Cleer-felling and 6,000 ha, 591,600 cu. Te,
planting
2, Selection-cum— 19,675 ha, 618,500 cu. ms.
iwproveme-nt
3, Copplce Wwith reserve 2,890 ha, 108,300 cu. mse
) Total 1,318,400 cu, ms.

The potential annual cut works out to 1.32 million cu. ms, or
2.4% of the volume standing over the forested 8red. The potential
annual cut from Reserve and Protected forests worke out to 1.2 million
Cu. MB.

The potential annual cut for bamboos works out to 255,000 tonnes
and the figure for accessible aTeas of Reserve &nd Frotected forests 1s
121,0C0 tonnes.

The future potentiel annval cut would, howeyer, increase once
the plantations raised durlng the first 10 to 15 years are ripe for
harvesting and would give & boost to the economy of the area.

Yodel No. 20

This model envisages more concentrated working to the extent of
satisfying the present and future demand. It diLffers from Model Mo, 1,
in {het, herc the ares of working would progresslvely inere2ue depeading
upon the correspondlng increase in the demdnd for various types of weod
product e, .

The demand for plywod induebry is nil ab present but 1t is likely
to be 30,000 cu. ws, in 1975 end 40,000 cu. ns. in 1980. Similarly,
the demand for other products like sawnwood, pulpwood and fuel is golng
to ineremse progressively in future,

With this backgroond two systoms of management are proposeds

1. Ciear-felling and planting;
2, CopRlce wilth re¢serves
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The areas to be worked under the two ‘syshcms in futire ,-irs ove
as under:

Clear-fell C.ou R
,....__,J_.:n..m!_‘_’.‘_.a,___ e s
1972 300 hectares 1000 heelares
1978 ° 5000 heotares 8200 niclarcs
1960 800D hectares . 8000 hectarcs
GHAPTRR = fa
HOQD. BATANCE

© On the basls of "Market ‘and Demand Studles™, the projected
ruirement of wood for 1975 and 1980 hes been determm(d. Tnowlng
the growing stock, the wood balanse worke oub to: ~ °

1. Indistrial wood:

1975 level 503,200 cu, ms,
1980 level 477,000 cu, ma.

With such huge surplus of industrial wood, the scope for este-
blishing wood-based industries, like pulpwood and saw-milling is bright,

2, Raglvngd «

Position of fuelwood L9 not very promising and it may have to ba
mct partly from the pulpwood plantations,
3. . Bampgos

The: surplus works out to 91,000 tonnes and there 1s & good scope
for expansion of paper indusbry,

R~ 8

BoQURIC VA @IL‘S Z Aﬂ} COST OF RAW }"AIEELAL DELIVERY

Cost sbtudies Were cara(d out for determining the delivered cost
of forest produce to the a_lwmative delivery sitcs 1,e, Rejahmndry
&and Bhadrachalam,

The sampling design fo vt,h!.s st udy was elso systemetic point
sampling as the onc used for the ground inventory. On the basis of the
cost involved on various' logflng operstions, like felling, conversion,
off-road transport, road trapdport, cost of leading a-nd unlcading,
four cost classes with x‘&speo;t to product vigz, timher, pulpweod,

Contents



~ ix,

fuelwsod and bamboo have béen formed,

Taet clase ' . Per cu.m, timber' Per tonne pulpuaod/' Per tonne

‘ ' fuelwood Lanbog
Low (A) Upto Rs. 90 Upto ks, 40 Upto ks, 60
Medlun (B) Rse 90 to 110 B, 40 to ks, 50 Bs. 60 to ks, 75
High (C) Bs, 110 to Rs. 130 Bs, 50 to &, 60 Rs. 75 to %, 20
V. high (D) s, Over Rs, 130 Over fs. 60 Over Rs. 90

The survey arca is then &lvided into different cost clasees with
respuot to alternate mill altes and ferest produce,

It is found that Rgjehmundry is & better site than Bhadrachalem
for establishment of mills as timbor, pulpwood and bamboo, are available
at a comparatively lower cost.

GUPTER = 7.
LEVELOPMENT_OF ROADS

The existing infrastructure in the aren is poor, as would be
ovident from the rond density, vhich is as low as 13 km. per 100 &1, km,

For planned develop-ment of the 2rea, it 1o essential that denser
network of ronds and extraction routes are laid, This would help in
going in for intensive management, oreation of extensalve man-made forests
and establishment of forest-based industries in thearea,

With these objeotives in view, & study was earrled cut to
determine suitable road nctwork and estimeted cutlay on c¢ach cat«gory.

Upgrading of & existing kutcha roads, mensuring 137 kms, has
been proposed. The expenditure 8 Bs, 3:),000/-— per km, would come to
Rs, 4.11 million, Construction of 21 new roads measuring 510 km, in
length has been proposed which @ fs, 45,000/- per km, wuld ocost
Bs. 22,95 million, Annual maintenence works out to fss 1.53 million.

Appo!'bio;ajng the entire coet on road development to the logging
expendlture elone, it works out to fs. 4/~ per ou, m., vhich caanot,
by any means be considered heawy,

SQOPE_BF FOREST-RASED LNDUSTRLAL DEVELQPMRIT AND ASSESSMENT OF
AV Dl SRULREYENTS , DRVETTS AND WPLOTYENY OPPCRIVNITTRS

The survey and other teshnical studies heve shown that, though
the area conteins vast wood resources, it has failed to make any signl-
ficant ocontribution to the economy of the region. There is, however,
a good scope for the expinsion of the exleting industries and establish-
ment of new ones, Contents
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The various industries that could be set up are 28 underT:

1, = Plywod manufacturing lnit:- Its annual inteke ia consid
be 0,000 cu, ms, 8nd it could be set up either ab Fojan
or Miredumiili,

2e Sawmill Units:- Thelr anmal redulrement ls expacied 1o be
186,000 cu, msp The exfeting saw mill at Rajermwndry cun ulso
be expanded.

3. Integrated pulp and paper Unit:- The annuel availabilily ot

materiel (lmrdﬂoods) te about 200,000 cu. ms. fron ithe oo
nreas, The capacity of the existing pulp snd paper unit et
Rajohmendry could be raised to 400 tonnes per day, and a4iso to
500 tonnes per day if bamboo supply is augmented from Kuvrool
Circle, as is being done at present,

4a Tannin menufacturing Urit:i- A 10-tonne/day capacity mill can be
e0ily established. Roguirement of bark, would be 13,000 tonnes/
yeare

The retum on account of the above indugtrirs would be:

1. Plywood size timber 30,000 cu. m-s, @R, 200 per cu, W, - A 6,0 mi1l,

2. Sewn timber 186,000 cu, ms, @ Rs, 100 per ou, m, - &, 18,6 mill,

3, Poles 78,000 cu, ms, @B, 60 per cu. m. - R, 4,7 1l

4. Pulpwood 307,000 cu, ne, @R, 15 per cu. Meo= Bo 45 mill,

5. Fuelwood 601,000 cu, ms, @ ks, 10 per cu, me - 88 6.0 miila

6. Banboo 191,00Ctcnnea @ fs, 40 per tonne - P, 7.6 mill.

7. Bark for tennin 15,000 tonnes @Bs, 15 per tonne - R N2 mill.
Totals - k5, 47,6 mill,

Wnen the plentdtions of fast growing speciecs and bamboo start
yiclding material, the earnings would go upto Bs, 6% million, and this
oould go up to Rs, 120/ million, shen Teak plantations mature.

In addition to the direct returns in the shape of roymltics,
deseribed above, there are many indireot returns to the exchauer, by
wey of excise duty, sales tax, which would be of the order of &, 67
million and income tax which is likeiy to be ks« 43 million.

The forestry sctivitirs would also go a long.way in solving the
employment problem in the region and it is expect ed that employment

would be avallable to about 33,000 peroona which include all the
teohnical, non-tcsbnloal and labouxr class.

f——!
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INTRODQTION

The Preinveatment Survey Organization wis estad 1.1
Ath the collaboration of the F.A.O. to advise axd assiev Tua &
of Inda in the pianning and develcpment of the country 's foren:
and associated forest indigtrins, as & part of the third ¥ X
One of the aims of our Five Yeayr Plans is to lncredse wood pron
in the country in order to fill the growing ge» betWeen Jdomcavic pro
and Jocal neels, especially in the field of pulp end paper. To this ¢
the project Ls orlented towBrds planring the expansion of existing fas
1ndustries, and plenring the Qevelopment of ned indashrice based on “ne
awmifable forest resources, or on Indistrial plantetions crested in
solested areis..,

Tast God.vari Cutchment was Ldactiffed ee one ich area uhere
the exisbting resources vwere noi fuily utilieed and shoved posaihiiitioes
of inoremsing wood production. The economic dovelopment of the avea was
Zi0ked with the development of forests of the reglon. A paper mill of
medum capaclty was existing, bub its alze could bs increascd manifold.
The resource pasition was not fally known anc hence there was & need Ho
estimabe the resources for planning the development of indictries and
forest e,

The new methods of sarvey adopted viz., the use of eerial photo-
graphs corbined wlth ground sampling, greatly reduced the work and time
rAwdred for survey and at the saze time provided estimetes reliable
enough to meet the objectives, As these areas had poor comanications,
the Project helicopter came ae & boon for this work, Aerial reconnalssance
and lend use stratificabion was carried out by this. The field crevs
were transported to ineccessible arees by helicopher, thus saving
conglderatle time and money. '

Another Lmportant aspect of the survey was the testing of the
existing apecies for their suitabi ity as an industrial raw mterial,
meinly for pulp and paper: The etisting forests contaln mixed hardvoods.
liood @mples of the fresuently occuriing speciea of the ared were got
tested at the Cellulose and FPaper Eranch of the Torest Regegrch Institute,
The resulte of the tests reveal that most of the hardwoods are suitable
for pilping and c2o be used in a mixture with long-fibre material like
banboo for paper making. These cpzn Up Dew vistes of utiliztion of
species wnich were hitherto unutd Iised or used only as fuelwood,

The survey as such has mny facets. The inventory gives only
tre presant stock. The dermnd amd market studies show the present nnd
future drain on the forests survayed, and point out the wood balance
avatlable for future development. The complete interpretatlon of the
aerial photographa and transfer of the interpreted details en to the
bese mips glves the looetlon of 'the resource for further use in management
plans. Based on this data Lond Use ond Forest Cover Type maps have been
preparad on Kodaline on & scalo of 1 3 63,50 {Ln =1 mle) and anmonia
- prints of these will be available to the Forest Department For ranagement
plans, A Forest Rescurce. 1ep cn & scale of L% = 4 mlles shoving the
samo desails has also been got printed shich w1l be useful for general
planning, An attempt hes alsc) been mede to oalaulate the cost of
oxtrastion and supply of raw ‘mterial at probable centres of eonsumptlon.
The mere existenoe of & Tesouirce 1s not sufficlent for industries. It
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should also be economically availsble. The development of communics“ica
system is also indioated, A1l these are the nev dimensions of Labegriiod
planning for industrisl development end formalation of an induoiry ovienled
managenent plan, Such an integrabed plan hes been prepared for a small
portion of the surveyed area, covered by the map 85 G/14, Slmilar plsns
have to be drawn up before the execution of development activlities.

. The report presents two cutting models which incorporate the
findings of the survey and the possible methods of tresting the forests
to mest the present, and “he projected demands of wood. The condiuding
chapter dezls with the development opporiunities, and the investments
needed to use the .resources as indicated in the models,

csver
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CARTR = La
_THE BACKGEOUND
1.1,  Neme Of The Aued:

The surveyed ares i.e,, "East Godavari Catchment? §8 so called
because,most of i1t lies to the easd of the River Gogavari in the State
of Andhra Pradeeh.

1.2 loestion:

The ere s mtusted bebwesn 170 151 N and 16° O' N Lati.Sudes
and 180 0! E and 82° 45' E longitudes, end 1s covered by the Sarvey of
India map shees Nos. 65 G and €5 K.

The area falls in the four districts of Eam Codavari, Knammam,
Vi sakhapstnanm and Yesb Goduvari, tut almost three foarth of 1t lies in
East Godavarl and Visakhapatnam Districts. The Forest Divisicns or parts.
of them included in this ares are Bhadrachalem (8}, Eiuru, Kexinada,
Khemmen, Paltancha end Visekhapatnam, The bulk of the area i,6. T2%
iles in Fekinada and Visakhapatuam dlvisionse

1.3 JFaghors of Iecallty:

Ciiraibe snd ratnfall: The olimdte is tropical and humid, The
sunmers are severe With the noxtmn tcuperature reaching 48°C during
the month of May, Winters are frosty and &% places savere, as in the
hills of Visakhapatnam., The average anrual rainfell is about 1550m.m.,
most of which is received during July to Sepbember from the South-west
mongoona A Lew pre-monsoon showers are &lso received, and wnter rains
are soanty. Though the rainy meason is short, moisture is aveileble for
o longer period than in similar hot arens, This lsa favourable factor
for the plantations,

1.4, Physheal Features:

The treoh i.a.galemlly hilly, The southern portion is plesn and
‘gracunlly becomes hilly forming the Enshern Chat range of hills, The

eiewtion vuries from 150 metres to 1600 metres, The slopes 8Te gentle
to modesate but at rliaces are quite st zepa

. This ares forms the catchment of the im-porbant river system
Godavari. MNumerous small stresms and rullahs drain the area, Most of
the smll s-tresms are seasonal, and draln into the big perennial bribu—
taries of the River Godawari. The inpcrtant tributarles are Palmaleru,
Satari and Sileu, The River Gogavarl passes through the 8rea near the
sotbh--western end. .

1.5,  Geologya Rock dnd Soiks

The geologleal formatione are w-y 014 ond are of the Archaean
system, The rocks are postly metamorpaia, @nd Granitic intrusions are
quite common, The rocks having undergone long and severe wenthering have
resulted An solls shich are sandy and loamy. The soil is deep and rioh
1n humis as & resulb of thick vegetatlonnl covers
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1,6, Natura) Repources:

The aren ia rich in nzturml resources nost of wiich have not been
utilised mainly die to the poor communicaiion s-ystem, Besidea the st
and dense forests as revealed in the survey resalbs, there are rich
deposits of graphite and otner m.nerals. The network of rivers forms
the source for the major irrigation and power projects. As many as foux
hydro~eledtric projecis ere 100ated on the Biver Sileru (Machkund, Balimia,
Upper' Stlem and Lower S$leru), The power generated from these projesis
w11l be of the order of 1300 megawal te.

At present intensive cultiwtion is practised only in the pinina,
The rich soils of the Godavari valiey &re Very fertile. Tobacco and
paddy ere extenslvely grown. The land use patbern s -

Forests - 63%
Caltivation - %%
Shifting Cultiwatdon ~ 6%

The soils are wery rich ard prodiotive ae indicated by the present
Juxuriant vegetation, With intensive monagement, the forests could
contribuje substantlally to ihe economy of the State in general ond the
region in parkicular, The abundnce of wmter, electric power, and the
wood resources of fer great scope for development of many wod-based
indusiriess .

1.7, The Pspple And Thelr Seclo-Reopomic Condition:

Most of the area im hilly, forested, and away from the developed
towns. It remined isolated till the recent past, This reailted in the
original inhabitants who are tribels, prechising their anplent methoda
of I11ving. They ere semi~nomadic in the sense that even though they have
permanent places for living, thelr occupation keeps them on the moves
The 4ribes met with are ™agstas, Ssmanthas, Velmikis, Kondareddls and
Kapus" eto.

Their min oocupation 1s cultiwetion. They practice plfting
/ cultsvmtlon called "Poda¥, Thelr farming mebthoda ore primitive. They
Zgistatn them - do not have improved lmplements, sewds, or fertillsers, and more often
throughout the then not, the yilelds from lands Are Very poors Iheir agri.culture depends
yeur, and their solely on the sedacnal raln. The orops are insufficlent to[\d.ld fruits,
diet is supple- xoota and tubers extracted from forests, hunting, and fishing.//They alao
mented by collesh the Mnor Forest Froducts and sell them in the weekly market se
[Z The onl They elso mintain cattle, vhich are mostly used for agrioultural operations
organt sed v end for providing mimre. They are of poor stook, ead hardly provide milke
works b
STl are The tribels are generally ahy by nature, They ere suspicious and
the forestry superstitious, They are very religious and abtribute all troubles to
cperations. the anger of Goda, Every village bas o delty or "Konda Devta® whomn
they worship, ond before whom they offer sacrifioes. They have a vell-
maraged soclety and ore fond of ornaments., Though hardy, they are not
work-minded, but indolent.
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Malartia swhich used to be rampant in this ares has been €5
Taucntion Ls mking inrosde, and with development, they are grad:
act tiing down to an-organ.sei way of fe, They w1l form the mnlin
force for the foresy development acdiwity. The developmeat of this
w11 mean the development of all lhese buolbal irhatisants,

1.8, Infroghpueiare:

The lack of communiceiicas had been meinly Tesporel.
backwardness of the acvea, Theve Were nardly any roadn vill
desade, The tig rivers when full were the mala arterics of ©
Thece wns hardly any contact of the tribals PP (L QLA S A
villages on tbe Godavari bank dwweloped, while the iaterior ara@s rTemains
as such, For virtually six moninz in a yesr. the inverior villnges ramined
isclabed and inaccesaible, teceuss of the slreamss

AL B8

marlng the last ten years, the mjor task of road consvrootlon
has been taken upe With this, the inbabitants are able to bring taedr
products Jike fruits ang o'her minor forest prod:cto to tne weehly markebs
jn the larger villagese This provides them the money needed for bheiv
reduivenents, The governmenial 2nd other sgelal organisetions 2re able
to reaoh ihe interior to provide bebter 1iving ccnditions to the peoplea

The tirber that wes removed from these forests used to be transported
by earte from forests, and floated dovn the river Godavarl and sold &b
K2 johrundry market, With the improved road system, there Ls free movement
sn oil directions. The quick transport methods by trucks will perredt
higher production from the foreehs,

The railway runs around the ared froa Kothzgudem and Khammam to
Visskhapatnam through Elurm and Rgjanmndry. The ratlhend nerrest to
the area 16 nboub 25 kms., awaye fhe river transport sysbem is Wall-
developeds

1.9, Beisting Tndastries fnd Moxkcha:

The four dis.tricts vnlch constitute the demand zone of this ares
have well-developed rarkets. Most of the prodicts of the ares are
coneumed by these centres V1 sakhapatnan 1is a port town and is indus~
trielly well developeds The big industries looated there 8re 5hip-Building
Yard, O.1 Refinery, Port Trust, and Naval Project. A Steel Plant 1s in
the offing.

Rejohmndry is g very ipportant town on the river Codaversi. It
is the biggest timber mrket of the Zone. It has a paper mill which
tekes ibs raw materlel i,e, bamboo from the ares surveyed. Therels a
big integrated unit of eawmill, wood workshop, wood seasoning end timber
preservation plante. & barrage 18 to be constructed at Rejohmndsy.

Theré are cosl mines at Kothagudem. Cther markets of les.aer
importance Are Eluru, Vizlanagarm, Kakinade and Xhammerm,

)
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1,10. The Piture Possibilibieg:

Ag has besn described, the area 1s surrounded by many impo
towns and clties. With development and ineresaing papalad 1
deuands on the forests of the aren are boind to jnormce.
form the biggest resource %ill w1y ab teact tre mavimin & ,
The high productive pobential of ths soll apmures susbatied capplies
for future, The Govemment can look-forward with confidence 46 23
economic renalssance in the region.

fevouval
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CHAZTER = 2,
TS RESOURCE BASE
2.1, Eoresh Typas:

The forests of the surveyed ared gre mostly of tha Southern
Tropleal Molish Mixed Dsciduous, snd Southern Tropiczl Dry Mixed Decicicus
types. Some small aress are of the Southern lThorn end Savan v
(Czompion and Seth), The forests become molster towsgrds
south. Teek occurs, though sparseiy, in the lese ms =D, Tiuig
ports of Bhadrachelam (8), ond Koammam divisions. The foreshs in nie
Rampe. and Guden agencies are luxvrlant, but contaln miscellanecua spevies.
Bormboo oceurs over & large parb of the area,

2.2 1. Disbrihubion Of Foresy Resources:

The forest reepurces are described under the bread headings:

i, Area
2, Total volume
%, Stand and stock
4, Bamboo
2.2 2 Aredj

The total lond area surveyed is 10,416 xm?, The following table
shows the land use pabttern and the extent of each category:

lond Use Qlass _bren 100 hs. %of total aves
Forewt land 6543 8.9
1., High volume stretum o2
2. Modium volume stratum 212
3. Low volume stratum 1257
2. Plantations 75 0.7
Total forest i.,e. 6623 63,6
(1&2)
3. Shifting cultivation 605 5.8
4. Gultivation 2698 25.8
5. Blank 413 4.0
6. vater 88 0.8
Total others 1,e, 3794 %4
(3, 4, 5&86)
Grand Total 10418 100.0

The results indicate that 63,6% of the total land area ls covered
by natural or man-made forests whioch emphaslse the need for developi Contents
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DIAGRAM SHOWING CONTRIBUTION OF DlF'FERENT1
LAND CLASSES T AREA AND TOTAL VOLUME IN
THE SURVEYED AREA.

AREA VOLUME
68 Kn WATER Ocu.ms
33 K BLANKS 1001 000cu.ns-
|
2688xm CUL TIVATION 3303000cums. |
- |
b= 505K’ SHIFTING CULTARTION 114 7 000 cums |
|
T 2623kd FOREST LAND 82710 000cums |
:
b
I F l-:\: 'IFH ] I W
Hii, |
I |
i |
|
I |
| |
24
]
J
| 392 kr- H- Highvolume - 3147 5000cums.
1} 21292 krff - M~ Me dum volume 15104 000cums
b ]
1227 knf -1~ Low volume 5928 000 cums -UJ

78 Kk - P~ Plantotions —203 00 0cums
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economy of the region on forest-based industries, Only about one fourth
of the area 15 unds culiivatlon, Thase facts polnt to the conclueicn
tasn laere could be a subetantial wood surplue after reeting the local

one are thus 1dwl for the growsh of

; ther uccglerated by inbensive and improved
gement practices, Aren claszificAtion hag also been done by revenue

s, foress dAnsions, lega. sbaias, forest types, tevrain and slopes
w11 tables have been preaented in the Technical Report No. 3(2)

entory Results!,

Tt is seen Lhat 86,1 per uent of the forested arer is Psserve wr
rolected forests and 4s under the comtrol of %he Forest Deparvment. This
1
X

.

will Ifc).lim “e rmanagement end concen ‘roted working. The other forests,
Jike claseified Irv. esve, gic, consiitubie a very small percentege and can
cnuveni iy be left to mest the reivirements of the local population,

lheze Wil nos’cﬁy be the fringe foreshs near h.bitatlons.

The foreshs are mostly of miscolluneous species, and there is very
1% tle lenk in Lhe natural forest, This is perhupa tne mein reeson Wy

8 resource ramlined anised. Bub this could row serye RS 4 usefnl raw
1 fer tha pew industries, Successful Teek piantablons raised in

nabes,
o pach are frnd.entors of the poambilitvies of fntensxdve mansgement and

e acalc planvalion artivity Lo use The full eoil potenlisl, An atoempt
218> been WAGe to ¢lassify 4ae land for planiation _parposcs by studicg
al photographs. This is the composite effect 0i”; termin and
ng vegetation, The exfsting crops have been laken os indicators of
tne soil oonditions. Accoerdngly, 612,000 ha, or more than 90% of the
fores ared ia mitable for plautations. This inéicates that the present

3 T emen’™ produdd ng natural and ed forests can Lo replaced by tas
fasser growlng species uost ieefed for the industiies.

The forest area Ls genevally billy with only about %.6% in fl=t
region. Lt 45 as expecsed, that Tutk of the flat eren shouid ho under
cultivwaticn or non-forest <ea, and foreets coafined to the hiily dermin,
Tiowever, lne slupes are nok very sheep, 04,000 ha. or 42.5% of the forests
are on sicpee upto % and 628,400 ha, or 87.8% of the forests are oa
1Lc~4e‘\ upbo 100%, Simlar analysis dows t 325,500 ha, or 45.8% of
ne forest aren is in p"a_.ns o) lowel one of the hiils, snd
f the hills, Ooly

bous 25 per cent c.“ *he area 35 on hill 5 & ippec one thlrd poriions
of hille.

2 2 % Yplume Of Growing Stock:

The tetal growlng stock in the entire sirveyed aren inclusive of
non-forest lands is of the order of 58 million cubio metres, Of this,
the forsst lmds alone {excluding the plantations) contribvute 52,6 mllion
cu, ms. and the shifting cultivailon laeds about 1,1 million cubic metres.
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The total volume {under berk including branchwoud) in tie 2iffer.:t
strata ie:

Total volume % of tolal

1000 en, mes volunk .

1e Forest lend 52,507 20,3
1, High volume stratum 31,475 54.1

2, Modium volume shratum 15,104 2.0

3. Low volume siraium 5,928 10.2

24 Planlations 03 0.3
3. seifting cultivation 1,147 20
4, Cultivation 3,303 5.7
5, Blanks 1,001 1.7
6. water - -

Totel 58,162 100,0

It L2 spparent that 90% of the volume is on the forest landse
Out of this 45,595,000 cu, ms. or 86.6% is in the Reserve and Frotected
foreats. Similarly 618,000 cu. ms, or 53,9% of the volume from shifiing
cultivation is also in the Reserve and Protected forests, In all over
46 mllion cu, ms. (45,143 million ou, ms,) or 86% of the wood growing
in the forest and shifting cultivation lands is from the Reserve and
Protccted forests, Areas bave been classified into volume denaity classes
by p-hoto studles, High volume ereis have nearly 100 cu., ms. per hectarg,
iediun volure arens have 50 to 100 cu, ms, per hectare, end low volume
areas have 15 to 50 cu, ms, per hectare, It &s gratifylng to know that
more than half the area is having high volume density.

Detailed cull studies were made Lo assess the volume not awiileble
because of defects like rot, hollowiess eto. They reveal that cull is
negligible and hence no cull factor has been apPlied.

2,24, Shand jnd Stock Tables:
\

These have been prepared for each stratum on the Present Utili-
sAtion Pattern, and break-ups have been given for groups of species
according to the classification glven below. Thia grouplng 1s based on
local studles on utilizaticn pattern:

Big Timber Species
Srmll Timber Specles
Pulpwood Specles
Fuel and rest

Contents
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The first category includes all specles which are usged as 1
slze timber for construction, furaiture and such other puiposes.
timber species also inciude specles sultable for plywoed, The set«
category inoludes sp-ecies used as small timbter; poles efc. The tanird
category includes species which have buen tested and Found to be su.tabdle
for pulping. The ladgl category comprises other species wilch caa be u
for fuel, This classification provides ready informatiocn on Lhe avails
of raw mterial for different types of irdustries, If for luctancze, &
plywod factory 18 to be esteblished, the quantity of weod of ths plyww:d
spevies above the minimum dlameter reQuirement will be necded. For o palp-
wood factory, the quantity of pulpable species is needed.

1ty

The tables below show thet bilg timber species constitute about 637
of the total volume, and pulp-able species about 19%

Yolure (UB) = dn 00 cn. mas
Lrata Big timber Smzll timber Pulpable Fuel and Total
SPPe SpPa 8pPe rest
SDDa
Shifting cultivation 522 20 180 255 1,147
Low wolume 2,888 508 1,78% 752 5,98
Medtym volume 8,34 1,858 3,186 1,675 15,104
High volume 19,110 5,728 6,08 2,614 81,475

Total ' 30,904 6,206 11,168 5,96 55,654
For a detalled brenk—up by species in each strotum in all the above four
utillty classes, pleasc see I'echnloal Report B(2).

For the proposed utili=mtion pattern, the followdng broad classifi-
cation of volumes has been adopted: |

1. Plywood Over 40 cmg, diameter dbh of plywood.
Spesles; accordlng to 1S specifloation,
\
24 Timber Over 30 cms, dlaneter dbh of timber specles blg and
emall timber,
B Polewcod 20 to I cms, dbh of all timber spp.
4y Pulpwood Total volume of epecie¢s accordng to the 1llst of

pulpable species,
.
5. Fuelwod All- slzes of specles excluding (1) to (4) and

volume below 2 cms, of timber specles and braach
wood of plywood, timber and polewoods
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For calculating the volumes of ench category, the following nethods
bosed on locol studies have been erployed:

1) Plywood: The gross voiume of plywsod specles bove 40 oms. d%h
was reduced by £ % (for branchwcod) to ariive i tae
volume ¢f main steam and leadng Yvench caly, This
wag furtber roduced by 65,0% to give the volume of
plywod material. .

2) T imber: The volume of all timber specites above 30 enmg, dth
was reduced by 25% (branchwood) to srzive b the vul
of min gbam &nd leading branch, This wie furth
rediced by % to get the timber volume, 53 3% of
plywod species volume wis cdded, as this volume will be
availsbie as timber, afiur removing the plyw.od legs.

3) Polewod:  The total volume of timber species in dbh clams 20 =
30 cme, was rediced by 18% ae allowance for bidnnhwoade.

1) Tulpwoodt Total velume including branshwood of the pulprble speciles
haa been treated as pulpwod volubes

5) Faelwood: The balonce mterial after deducting plywood; timber,
polewod, and palpwood miberial from the growlng sbock
has been taken as fuelwood, The total net volume in
different utlility classas 1s as shown below lth th-dr
percentages

Total Wl. '000 gu. be. _Peroentage
1. Plywood mterial . 1,706 . 362
2. Saw tinber 10,950 0.4
3. Polewod. 7,779 14.5
4. Pulpwood 11,158 0.8
5, Fuel 22,061 411
Totel ——5_.':;4'—— 00

The above table ehows at a glance, the possibdlities of setting
up 4ifferent types of industries like plywood, sawmilling, pulp and paper
e%c., based on the resources of this reglon. The resources are adeuate
to support more than one industry llke plywood, sewmilling, and pulp.
1f on the other hand, only one type of fndustry Ls established, the
resources miy inorease slightly by dlverting them from other classess
For instence, if pulp is the only industry, then some of the material
included in timber and vole species will also be awailable, If saw-
milling is the only indusry, then All the plywood specles w1l also
be available, 4 balanced distribution to dlfferent industries 38 possibles
The future manngement Will naturally be designed to meet the reduirenents
of the industry that come up and, hence future resources are bound to

fnerease.
Contents
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2,25. Banbop

Bamboo occurs extensi.valy and it is estimeted tha$ about 42%, 0 ha.
are covered by it. The dswilty of ocourrence varies from scab tered to pire.
Two species viz: Dendrocajemis ghrickus and Bambyea &, '
but the area under Bambigh a_wm,n_n*& ig only about ]0«8% of the tobed
bemboo area. Hence la this report, the twWo species have tean ‘Teated as
one for resource assesanent. Two site qualities have Leen recognised.
The occurrence of bamboo is as follows,

Banboo Ceourrencs
Aren 4p 100 hae
Quality Qgourrence Glags Total Row total
Beet tered Lense Pure as % of total)
area
I 498 804 773 2075 49.0
II 1202 : 468 27 2157 51.0
Total 1790 142 1170 4232 100,0

179,000 ha, or 42, 3% of the bamboo ares has only ecattered bamboo 1,e.
+herg are less than 50 clumps per hectard, vhile 127,3)0 ha, or . 1%

of the arez has dense bamtoo i.e. 50 to 100 clumps per hectare, and 127,000
ha, or 27.64¢ of the nres bas pure bambos, i.e. more than 100 clumps per
heotare, Te total bamboo stock from the area 1ls;

Stratuz Area Total bamboo stock 4n 1000 tonney
| 00 ha, Sound Daraged Total
Scattered bamboo 1790 i4a 3 179
Dazsgo bamboo 1272 4 95 . . 489
Pure bamboo 1170 870 . 182 832
Total 4232 105 25 1500

For the purpose of this calculation, the weight of the damaged
culms found in & clump is taken sa half of that of the sound mature culm.
The dry rotten culms have been considered &s contributing no stocks, The
average rumber of 1 season old, 2 season old and three und more sedsons old
culms per clump aret
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Quelity -_v__.__.[._.__&lw_ sl Glasgan
- ] 1L,
-5 25 ¥ AL 1S 285 S

X 0.9 1.0 6.0 87 1.8 23 16,4 L5 &3 39 2.8 .0
IT Ll 1.4 6.8 83 286 25 149 20,0 5,2 50 2,7

Clunp elze classer are:

I - Clump dlameter less than 1 metre.
I - Clump diameter 1~ 2 metrea. -
11T ~ Clump diemoter more than 2 metres.
B ~ Season old,

The table shows the number of culms in the clump and ths recruitment
position of new culms,

It is apparent that thers 18 an accumiletion of msture, stock, and
possibility beceuse of this, and half cub exlms, the recruiltnent ie rather
poor. Tae bamboo stock from this area can be inoreased by cletning the
culmps, wrich mey induce more new culms to wome, Thie not only provides
higeer initiad yield, but ensires its coptirvity. Another factor 1s the
preponderonce of culwps wiich have culms le3s than the minlmip rumber
preseribed to be retsined under tho bamboo felling rules of the department-

Contents



The four dlstricts whose portions constitute the surveyed oren
form the demand zone., It implies that the prodice from the demand zone
1s primarlly disposed of in thet region, Most of it msy be consumed
end part of it may be exported. The Zone has an important timber market -
at Rajahmindry end important industries at Vigakhapatnam and Kothagudem,
All theae are areas with incrensing demand for wood products, The veriety
of specles, numerous sizee, different gredes of wood belng demanded ot
& fferent price levels, however, make the demund picture rather complex,
All the supply and coffsumption figures pertaln to the year 1068 shen the
study was undertaken,

3,2, The Supply:
The mrkets of the zone¢ are fed from the followlng sources of wood:—

1) Importas of wod which are mostly from Bastar (M,P.)}, Orissa and
Maharachtre;

2) Production form the forests of the zone, of vhich the present
surveyed aree 1a 2 part;

3) Production from non-forest lands.

The wood 1s cither in the form of industrial wood or fuelwood. Indistrial
vood inclydes the wood supplies to sav-mills and shich after coanverslon my
be used for construction, etc.

It has been estimated that about 149,000 cu. ms. of induastrial wood
(r) reaches the mrket, This inoludes about 27,500 cu, ms., of industrial
wood which 1s re~exported out of the zone, The supplies from the three
sources listed sbove ares

1, Imports, - 80,000 ou, me. (r)

2. Production from the - 57,800 cu. may (r)
forests of the zone
(recorded 52,000 and
un-recorded %,¢00).

3. Production from - 2,580 ou, ms, {r)
non-forest lend
Total = 149,000 cu, ms, (r)

© It is aleo eetimated that of this, only sbout 22,000 cu, ms. of
wood is from the surveyed Aren, While the balance comes from the othar
forest areas within the demand zone.

Ruelwood constitutes the main drein from the wood reserves, The
large population depends for 1ts deily refuirement of fuelwood from the
ared, The industries eleo require conslderable quantities of fuelvood,
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The annual consumption haa be¢n egtimated as 5,625;500 ou. mss (r}). The
supplies cone from forests, priva&s lands, private plantations of Casuarina,
sew mill wastes, eto, It is difficult to quantify exactly the sipplies
from different small unrecorded sourbdes; » The-éuppifea from the various
sources are 68 follows: R .
Supply of fuelvwood from forests . 93,500 cu, ma. (r)
900,000 cu. ms, to plains; X ) .

B, 500 ou, ms, to the agenoy dreas

mostly as free granta, -

Supply !‘rom pﬂ.vate farn: lands of

‘(hsuurlnya : ) ) 100,000 cu, ms, (r)
Supp;l.y fﬁm Aﬂ\l—}nm, gast-e's . b 5‘3,500 cu, ms, (r)
Spply from unrecorded aouméa 2,553,500 cu, ns, (r)

Total 3,628,500 P m"

———————— e

5~5,- mmmm“: ;
""" hnalysts of the results of the conampuon and market, studles.in the
gond Teveals that: -

1. The level of total conswnption of wood is of the order of 3,748,000
cu.ma, (r) pf mich 121,570 cu. ms.. (r) is of industrial wood.

- 20 - The consumption of saw loge in the roumd by the" sau—mu_].tng industry
15 by far the most significant part of the industrlal wood, In terms of
roundwood equivalent, 1% is 72,000 cu., ms. aend represents 59% of total .
1ndistrlal wood coummptlon. There are 27 saw mills at 74 centres —
thelr dispersal belng far and wide'in- the districts of East Godavari snd West
Godavarl and not so- sprmd out in the'other two districts.

- Tho Government integrated saw mill, eeasoning ‘kiln and treatment
plant at Rajahmindry 18 the only major mll in the region with an laput of
saw logs between 9,000 to 10,000 cu. ms. {r) per anpun, The estimited
consumption of 1ogu for hand sawlng Ls 4000 ou. ma.(r) which worka out to
be about 3% of the totel consumption.

3. There are no plywood, partiocleé board or hardboard units in the Zones
Other findustries llke ﬁd.p—buudin boat building and vehiole body-bulldlng
agoount for a modest 270X Gug me.g') per anmum shich ia just 2% of the
total conaumpblon, This a.l-su tnaluﬂes requirement of poles for electric
tranemlission, . : ' .

4, ﬂeluireme.nt of timber for mining is to the extent of 8,000 cu. ms.{r)
(645 %-of total conmmption) per year, This 14 %he consnmpticn of Collderiaes
ot Singerent, in Kammam Distriut d:d.ah prodma 1.5 mu.llon honnea of coal
Per year.

5.. * The redutretent of polés fob construoticnal purposes is estimates
- at 29,800 cu, ws, (r) whilch is 24.5% of total consumption.
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6. Wood used for agricultural implements accounts for abéub 4% of total
consumption. It is 5,000 cu. ms, {(r).

-~
Te There 18 sl®ble export amountling to 7,500 ou, ks, of timber to
other d@etriocts, This includes exports of the timber imported into the Zone.

. . - . N
8. Use'of wood for fuel far sirpasses a1l other uses put together, It
16 estimated to be more than %6 million cu, ms, (r) annuslly of waloh
90,000 ou, ms, (r) is industrial firewood.

. N Jor .. . 3

9y The only/forest-based induietry 1s the Andhra Pradesh Paper Mills at
Rajshmndry, It congumes 100,000 tonnes of air-dry bamboo per annum, of
shich 74,008 tomnes are derived from the forests of the Zone. '

10  There is a consumption of 50,000 tonnes of air-dry bamboos for non-—
{ndustrial uses in the zone entirely derived from forests of the zones

%.4. Fature Demnd Trend:
The demand for ihdus-trial wood is likely to Incredse substantially

with the coming up of the new Industries and expanalon of the existing ones,
The requirements of different categories of Industrial wood are:

- Profected demand of wood ln e Zone ={inber

In Qubko Mebreg
S.No. Item 1968 1975 1980

1. Sawawood used for ship-buillding,

boat-building, sawmills, hand~ 78,500 94,000 110,000
sawlngs
Re Wood for cgricultural 5,000 6,000 7,000
impl ement 8. . .
3, Wod for miming. 8,000 10,000 12,600
4o Wood for transmission poles 00 400 800
5, Wod for construction. 2,800 8,000 42, 30
Total 12,500 146,000 173,000

There may be & slight drop in fuelwood demand in the immediate
future and thercafter, a small incrense, Thie 1s because of the saubstltutior
of wood by alternotive emergy sources. The total estimted demands In 1875
and 1980 are likely to be 5,648,000 cu, ms, and 3,973,000 cu, mse respec-
tively. .

Sut aceording to the estimates mde ln the Natlonal Council of
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Applied Beonofilc Rescarch, the fuelwood demand s expected to inorease by
14% during 1968-75 period and by 0% during 1968-80 period. For purposes
of wood belancas, the higher flgures of N,CiA.E.R, have been adopteds

The future demgnd of bamboo 1s estimated asi

ferr Tndustrisl requireément -  Other refuirement Total
) 1000 tonnes * 1000 tonnes . '000 tonnes
1975 160 - 50 210
1980 270 .80 £3:9)
fomne!

Contents



- 18 -

CGRAPTER = 4o
) MANAGEMENT OPPURTUNLTLES AND PCTENULAL ANNUAL CUT
4.1,  Mopegement Qooortunibies:

It has been shown in the previous ohapbers that the forests of the
Engt Godsvari Catchment, even though they oontaln a rica grovlng stock of
miscellaneous species, have not yet played eny significant role in the
develomment of the backward regions This oould be at tributed to the lack of
demand for the existing produce, and to the high oost of extraction for the
obherwlge utilimble species, The forests have virtunlly remalned innce esadbl

The recent technological advances in the pulping of hardwoods will
help a great deal in incrensing the value of the forest orops and there would
be o great scope for intensifying forest menagement, and eugmenting the cut
from the forests. The intenalve forest management, and fotughelal deolcimert’
in the region, which, in its weke will improve the commnlcetion system, W1l
lead to the soclo~economic’ development of this backward tribal srea 1n parts
cular and comsribute to the national economy. The rogion 18 on the threshold
of tndustrisl development, end a nucleus of forest based industries alresdy
exists in 1t, There would be ample scope for expanding the existing industri .
and setting up new ones for ensuring full integration and utilizstion of the
cut from the forests.

This situstion wlll provide an oppertunity for increaslng the returne
from the forests, This will involve siwmble investments on infrastructural
and industrial development, intensifying and moderniging forest nanagenment,
and 'the raising of plartations of commercial or pulpwood spesles. It has
been assertained that there are adcluate arees which conld be considered as
suiteble for the raleing of man-mede forests. 'Te soil end climstic factors
are known to be favoumble for thls activity.

442, _Pregel tiv: 1

The present management activities followed in the region are geared
to a low key of utilimtion. A large proportlon of the area has not been
worked in the past, The arels nearer the habltetions and oonnected by rosds
are managed intensively by adopting tbe clear—felling and planting, and
coppice with reserves systems, The remte Arcas are worked under the
gelection~oum~-improvement system

The Forest Depirtment has, however, in recent yeers, ext ended
plantation activities in a fairly blg way and simble targets of Teak,
Bamboo and Rucalyptus plonting have been achieved, Triels have also been
conducted on introdieing tropical plnes in the raegion. The resulte are
encouraging and they hold a promise for the future, Natural regenersction
of the important specles has also been goods The most nbundant specles
Xylle xyleearre for instance, has profuse natural regeneration &nd this
phenomenon has been made uee of in the selection and copploa for_ests.
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4.3. Gulde Lines For The Provosed Mamagemant Model:

i,

2a

‘8,

The main objectives for the p.z"oposad maptgenent orei

To satisfy the present =nd future requireneants of wood of the
existing industries, and the local people.

To isrovide additional row mterial for the followlng planned
induatries:=

1} Plywood factory with an additional inteke of 30,000 cu. me. of
.plywood mterinl;

11) Supply sufficient wood and banboo for the expaneion of the
Andhre Pradesh Paper Mills at Rajahmindry for which the expansion
programue indicated is:

Present (1972) - 150 tonnes per day.
1975 ' - B0 tonnes per daye
1880 ¢ - 500 tonnes per day.

To-incrense the prodictivity and economic value per unit aree of the
forest by concentrated planting of more velusble specles and tendlng
of other forests.

To provide recreative functions and protective influences >f the
forest to the catchment areA 1n checking soll erosion, reguletion
of witer supfly etc.

Conslatent with these objectives, and keeping in view the constraints

of the department, two models have been prepareds While siggesting the
methods of working, full recourse has been teken to the existing practices
to smoothen the process of intemsificatjon. The allocatlon of arefs to
alfferent systems of managersnt has been made after consldering the important
factors of sllviculture, topography, looation with reference to industrial
sltes, centres of demind otcs . '

1.

The important fentures of the propored menagement models are:

Crention of pulpwood and bamboo. plamtations to provide raw mterial

for the paper mill on & sustained basis and at low cost. Since the
coat at vhich raw mberial should be wade avaeilable for paper reking
hae its limitgqtions, the inputa in plonting and oonsequently production
cen be inoreased by reducing the transport ocost, It le therefore
necegsary to locate the pulpwood and bamboo plantations as nesr to

the mill site as possible to mike them sound financial invesiment
propositiona. . \
Conversion of mixed forests to plantations of Teak which has and will
continue to heve high market velve. These will also provide wood for
the plywod induetry, Maximum production will glve the highest return
from the investment, and hence a1l high volume arets vhich have the
greatest productivity potential are taken up for plantations.
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3, Manage the other forests to meet the requirements of industrial wood
and fudlwood, meinly depending on natural regeneration by seed or
coppices .

The first model providea for & conatant supply of wod in the first
10 years of management, ond alms at bringing & larger arca under mnagement.,
The second model presents & more conoentrat ¢d system of working only to the
extent of satlsfying the present and future demands. In both the models,
arens vith slopes more than 100% have besn excluded from working for moil
conservetion needs. The classification of are2e by slope classes s gven
in the inventory resulte and the present calculations are confined to tie
forested aren excluding the plantations,

. No management is preseribed for the shifting cultiwmtion dress
either, but these will form the buffer for the fuelwood needs vhich are
1ikely to be enormous, : C

4.4y Deseriotion of Modelas
Slope snd stooking are min-cFiteria for allooation of aris to

Ufferent management systems in the two models. Tsbular gtatement in this
respect is:

Stretum Ares with slopes ArTen with slope ~ Area with Total ar.
upto 2% in ha, from WFupto ~  alope over area in
i 100% in ha, 100% in ha. ha,

" High volume | 141,100 169,500 8,600 59, 200
Medium Volume 93,700 109, 20 10,000 212,900
Low volume _ 66,600 . 55,000 , 8,100 122,700
Total . 201, 400 331,700 2,700 854,800

Note: The above dlstribution is bascd.on Table No. 8 of the Techalcal
' Report 3(2). The unspecificd ardis therein hove been allot ted
proportionately to the respective slope classes.
4udele Modgl L3
The systems of management proposed arei-
1. GClerr-felling and plenting;
2, Selection-cum-improvement system;
3, Copplce With reserves system;

4, Working of the over. lapplng bamboo aren.
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1. (Rear felling and claatingi The following anmualtargets of planta-
tlons of Afferent species are proposed: ! ‘

1) Teak plantetions on & 80 year rotation over 1000 hectares
annually;

11) Fast growing bpecles (B.;xslyp&u:ij plantations on & 10 year
rotation over 3000 hectares anmally;

{11) Bamboo plantations on & 40 year rotation over 2000 heotares
anmeally. Plenting to be ‘done for 15 years The plantations
ulll be reagy for harvest in the ninth year. The felling
cyole will be 3 years, ’

Thus f.he total ares required for the plantabtions ist

1) Teak 80,000 he,

11) Fast growing specles 30,000 ha,

. 1141) Bamboo .. 3,0Q0.hae
. —— e

Total 120,000 ha.

The annual target of 5,000 ha. of fast groving specles plantations
has been adopted keeplng in mind the, projected reduiranent of the pulp
end.paper mill at Rajahmmndry, the production caprolty of vhich could be
raised substantially in the yeers to come, This aspect has been dealt
within & later part of this report,

Bamboo plantatlons are at present consldered financlally un-economic,
But bamboa forms en important component of raw materlal for peper and will
be reduired In larger quantities for industrisl expension, By concentrating
the avallabllity, increaping the yield end locating them nearer the mills,
1t 18 expected that bamboo plantations would become financlally viable.

Before pasdng on to the other 1tems perteining to tbe managenent model,
1t would be worthwhile to stress that 1t would only be valld for a definite
set of prescriptiona and ares allocation, Should the objectives 8nd ellot—
ment of arena (or, as for that, plantstion targets} diange at eny time,
1t would be quite easy to recast the model and Work cut afresh the potential
annual cub,.

2 A Q Q ction-—cum ellings The
remaining arer of the high volume stratum after deducting the area put
under protection and that set apart for plantetions) along with the entire
ares of the medlum volume stratum (exoluding the area put under protection)
will be put under Selection—cum-Improvement felling, The break up of area
by volume strata would be:~

(1) High volume stratdm - 190,600 ha,
{11) Medlum volume stratum - 202,900 has

Total - 333,500 ha,
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The forests under this tfeatment claes will be worked on a felling
ayele of 20 years for selestion removal of trees nbove a stlpulated
Jameter clnss end for carrying out improvement felllng end thinning in
the entire crop, The selection size dlameber that hos been adopted is
40 cms, and over, A provision has been mede in the preseriptions (for
the sake of safety) for the removal of 50% of selection size trees under
each annual.cut, The other treatment to be.given to the crop will be
improvement felling combined with @ 1light thinning, vhereby dead, dying
and dlsetsed trees Will be removed and thlnning will be done to glve
adeduate growlng space to tress. Under this treatment it haa been deter-
mined that the cut would amount to 35% of the crop after excluding trees
over 40 cma, dlameter. The raln cut i.,e, trees over 40 cms. diameter and
the thinning yield wlll both come from the same areis, !

worked under Copp Regervag: The aret under the low
volume st exoluding the porti be put under protection will be
.worked under the Copplce with Reserves System. This will provide for a
fairly elestic management pettern to euit the dfferent crop condltions.
The are® that would £all under this treatment class Wwould be 119,600 ha,

4 cutting oyols of 40 years has been adopted for this model, and it
has been stipulated that 4 of the growing stock will be reteined in the
form of reserves.

4, Horkinz of the overlapoing bamboo ereas The overlapping area under
bemboo is 423,000 ha, For the harvesting of bemboo the same menegement
model has been adopted aa was in vogue in the Forest Department. The
bamboo cutting rules used for the model are glven in Appendix II.

5, Caleulation of the Pobentlnl Annual Cuts Having leid down the
presoriptions 2nd done the allotment of areas to the different treatment
clasges, it could now be poselble to onloulate the potential annmual cut
on the bagis of inventory results perteining to volume and stand distri-
bution under the dlfferent forest strate.

Since there is to be no felllng of trees in the protection areas,
there will be no yleld from them, The potential annual cut from the other
three treatment alasses is calculated balows

5(1). Pohentlal apml out from gleep-felling areaa: The annual planting
area ( for Teak, fast-growlng species, and bamboo) is 6,000 hestarce. Tho
average volume per hectare is 98.6 cu, me, Sinde the entire groving stock
1s to be clear-felled, the.potential annual yleld from such areas would be
591,600 cu. mas - .

5(11). Bo

The annual ares of working wuld be 293,500 ba, - 19,675 ha, The dstribu-
tion of this ares, on the basls of & years proportionate dist ribution
could be taken as 9,530 he, under high volume stratum and 10,145 under

the medium volume stratum, The stending wolume owr the area of annual
working would be ¢ ’ .

(1) 9,5% ha, x 98.6 cu, ms, = 929,600 ou, ma,
(11) 10,145 ha, x 70.9 cu, me, = 719,200 cu, Mas

Total 1,658,800 cu. ms, Contents
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The 8bove volume would be made up a8 shown below:

Stratun - Gomponent of vols of ' Component of vol, ‘of

- trees over 40 cms, dla.  trees upto 40 cms.

dia,

High voluse strabwn 164,400 (17.5%) ou. me. 775,200 cu, ms.

‘Medium volume stratum - 89,300 (12.5%) cu. ns. 629,3()0 cu, ms.

Total 254,200 cu. msa 1,404,500 cu, mé.
50% of above 35% of aboves

The potensial anmal
cut wuld therefore bet 127,100 cu, ns. 491,400 cu. mS.

ag With R -

5(111). Fobeatial a

The ares

_annual cut frem Goppieg with Resorvg Aress
of annual working would be 11/2,5(:0_))3._ __ 2350 ha, The etending volume over

this area would be 2090x48.3/40 years / cu, ms. = 144,400 cu, na.

Grantlng

that + of this volume i to be retalned &s reserves, the potential anmal

cut comed to 108,300 cu. me.

Tt 1 potential apnusl cub:-  Addlting up the potential
frow the different treatment classes, the total potential annual
tos . . .

5(1iv). T t. &

(L) From plantation oreds 591,600 ‘cu. mé.
(11) From selection-cum— .

improvement felling areds £10,500 cu, ms.
(ii1) From C.V.R. aress 108,300 cus ma,

1,318,4C0 cu. ms.

annual cut
cut comes

which could be taken as 1,52 mlllton cu, mS. Thia works out to 24% of

the volume stoadlng over forested arcds.

5(v)a = atil

Bpenk-up of potential anma
up of the potential anmal cut from the different classes would e as

shoun below:

The break-
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‘

Treatment Utility sssortment
Class . Flywood  Saw timber Poles Palp Fael- Total
material in ou, ms, in wood wood in  cu. mSe
in cu, me. " ouems., 1in cu, ms.
cu,ms,
Plantation. 18,900 - 120,700 85,800 123,000 243,200 591,600
area (3.2%) (20.49) (14.5%) (22.8%) (41.1%)
Sel ectlon—cum— v
improvemnent
felling
(1) Seleation 15,400 86,40 - - 5,30 127,100
stze {12%) (68%) (209
removal
{1i) Improve— .
ment feil- — - - 163,800 327,600 491,400
ing and o (1 part)(2 parts)
thinning :
C.W.R, Area - - 3,100 72,200 108,200

(1 part) (2 parts)

Total | 34, 200 207,100 . 85,800 322,900 668,300 1,318,400

Rounded off to 34,800 207,000 86,000 525,000 868,000 1,318,00
thougand cu,mad

5(vi). Potential Anpual £ 2 rot ected Forests;— The
Reserve end.Protected Foresta consbitute 86% of the totel forested area.
In epportloning the potential ennual cut to this gegment, the above flgure
w11l have to be modifled, The plentatlon ares (shich constitute 18%

of the forest area) would lnvariably be locat ed within the Reserve end
Frotécted forests, Thus, when applying the percentage A stribution of
area for apportioning the pot.ential anmal cut to these arcas, there would
be justiflcation for teking- the flgure as sllghtly higher than 86% For
this report, thercfore, the proportion of area &nd pobentlal annual out
for Reserve and Protected forests has been taken as 90% and on this badls
the prediction of the out from these, forests after rounding off would be:

Plywood material - 30,600 cu. nise
Saw timber . ~ 186,300 cu, Ma.
Poles . - 77,500 cus ms.
Pulpwood - . -~ 290,700 ou, mS.
Fuclwood - - 601,200 cu, Dse

bl -1,186,300 ou, ms. OT 8ay

1.2 million Cu. MBe
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5(vii). P A

Potential Annual Out of Banboo.
potential annusl cut of bamboo is baged on & 3 yeor cut ting cycles

:+ The model for caloulation of the

The

detalled presoriptions followed by the Forest Department are glven in

Appendix II,

The invemtory data collected for bamboo haa been used for deter-
mining the potential annual cut using simil-ation techniques, The sbepa

involved are detalled below:

1, Total area of sample plots for bamboo is 10,4 he.

2. Total number of bamboo clumps in sample plots is 1,151,
3, Number of bamboo clumpe which satisfy the minimm stocking for

exploitation 15 4% whioh works out to 40% of the total number of

clumps,

4, In the clumps under item 1, the ni
(a) Broken culms - 4,600
(b) Sound calns - 4,000

Two broken oulms are assumed to be elual to one sound culm.
5. The nurber of culms per hectare of sampled erex comes Lot

(a) Broken culms 4800 =442 or 221 gonnd oulnsefuivelent

R 10.4
(b) Sound culms 4000 _ WS,
10.4

unber of oulms 181

6, The Welght of on Indlvidial culm has been detormined to be 3 kg

7. The welght of culms per ha, s shown under ltem 5 gcomes to:

&g, Sound culms ~ 1.15
b, Broken culms - 0.86

Total - 1.81

8. Total bamboo aren is 423,000 ha.

tranes
tonnes

tonnes

9, Total cut in & cutting oycle of three years on entire bamboo ares

would bes
a, Sound culms ~ 486,000 tonnes
b, Broken culms ~ 278,000 tonnes

Total -~ 765,000 tonnes

10, Total annual out would bei

a, Sound culms - 162,000 tonnes

b, Braken culms -

93,000 tonnes

Total -~ 255,000 tonnes
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Thks yleld projection also flts in fairly eatisfactorily with the
anmel resrultment of new culms which hap been worked cut as belng equi-
valent to 220,000 tonnes, This affords a good <heck on theé calculated
patentiel annwnl out,

It 18 emrhaelsad that about 60% of the culme do not have sufflclent
number of oculms to afford cutting at present. In due oourse they will
grow and provide conalderable yleld when the broken culms will not be
avallable.

5(viti),

The extent of Reserve and Protected Forest area ls 86% of the total forestec
areas To mako the estimation of out reallstic, allowance will have to be
mede for inacceusible and dlfficult areas and, therefore, on both these
counts, a deductlon of 5% could be mde from the total potential enmual
cut., Qn this basis, & lpotential annual cut of 191,000 tonnea of bamboo
from the accessible Reserve and Protected forests could be taken In the
management model. N

’ would

In the first oycle of bamboo cutiing nearly half the yield/come from
broken culms, In the subsequent cyvles, Lt would be reascnable to
expect thls gap to be made up from the other bamboo ollmps which have .
been left out from the present oalculation for not satlsfying the minimam
stocking. Better mapagement of the bamboo sreas would also mike for an
incresse in subsequent ylelds, .

6(4x).

~ Any dlscussion of the potentlal anmuel ocut would not be complete
urkil a projection 18 mde into the future on the basis of the model that
has been adopted, This will alsc help in bringing into foous the impact
of the model and the scope of industria’. develop-ment,

The first major aspest of the new manngement model would be in the
direction of laying & sound base for rich earnings in future from the
dleposal of Teak timber of plantation origim. The edonomic effects will
be examined in & subseduent cha-pter, but it may be polnted out here that
on the basls of present wlues, the harvestlng of Teak Flantationa alone
will yleld an anmal revenue of more thac Bse 60 million,

The plantations of fast grouwlng species would provide suatained
supplles of almost uniform slzed and homogenous raw mterial for the
pulp and paper industry, It would be posslble to integrate these plan—
tations with the Industry and to plan for capacities taking, into consi-
detation the yields from these plantations and also from the bamboo arcas
and plentations,

The Terk plantations would be expected to yleld the followng

materinl ger hectare in the vears thown against each from the year of
Tormation;
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10th year " 15-20 ou, ms. - 15,000 cu, ms, — 2,000 cu, me.

20th yesr 50-80 ou, ms,. - 50,000 cu. ms, - 60,000 cu, mse
40th year 50-60 cu. ma, - 50,000 cu} ms, - 60,000 cu. msa
» 60th year 120-140 cu. mse - 120,000 cu, me, -140,800 c1. me.

These latter figures are for total gnnual avaeilability,

As for the fast growing plantations; 't.hqy could be expected to
provide 30,000 cu, mse annually at the rate of 100 cu, .ms. per ha, from
the 11th year of formationa

The bamboo plantations would provide &n eacalating yield from the first
cut Wing cyele after the olumps become exploitable (thia could be takem
a8 the 9th yeor ofter planting) and the potentiol cut per year from the
bam-boo plantations would bes .

9th to 1ith year - 12,000 tonnes
12th to 14th year - ~ 24,000 tonnes
15th to 17th year - 3,000 tonnes
18th to 20th year ~ 48,000 tonnes
2lsb %o 40th year . - 60,000 tonnes

The potential annual out from the Sel eoticn~cun-Improvenent felllng
ereas will be congbant and sustained. There vould, however, be & drop in
the annual availability of plywood material and saw timber from the 16th
year onwards when the plantation targets of fast—growing epecies and bamboo
ere completeds

5(x).

The management model presented in the preceding partes of this «
Chapter has beon tased on 8 broad study of & large sre2 and at best, 1t
could be considered as helpful in indicating broadly the delineotion of
treatment olasses and the expestation of the potential anmual cut in order
to plan effectively for industrial develop-ment, vapacities, and allocation
of ray material resouroes, The same model could beo made more effective
1f the treatment closses ars actually superimposed on the forest types md
volume strata dlgtribution maps which hevs been prepired by the organi-—
zation, !

For the management to be meaningful, it would be necessary to seleot
compact areas of treatment for a block of fifteen or twenty years and then
to carzy out micro-planning for it. This would necesaltate a rore detalled
study of the areas and also perhaps @& moTe intensive inventory sampling to
Amprove the precision of data pertaining to the specific micro-areas. It
would suffice here to leave the mtter ab this ghage by pointing out that
there would be no difficulty in doing so, and that, by way of demonstration,
the Prednvestment Survey of Forest Resources Organimtion has actually done
a study of this type for the forests of 1Mz milo map sheat 65 G/14 falling
within the present reporting &rea, A report on this study will be brought
out geparately.
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MODEL, I

4e%a2 [otroduotlon:

There are two sellent features of this model. . Firstly, it provides
for progressive lnorease in the intenalty of forest mansgement to mtch
the progressive lnoresse in future denand for forest produoce. Secondly,
it aims at & concemtTated system uf forest management to keep the cost
of logging cnd transport to the minimum in view of undeveloped neture
of terrain. For a successful implementation of the model, bowever, it ie
neoessary to assess the present and future deménd. This 1s needed not
only for achleving mximm revenue but also for optimim planning of logging
and planting operetions. Varlous steps involved are described below:

12 Determinetion of aggresate pregent and £ den ;- The demands
of the plywod in&stry at present are nil. They &re ely to be of the
order of 20,000 cu, me, of piywood meterial by 1975 and 40,000 cu. m-s, by
1980,

Q

The savwnwood reauirement is likely to inorease from 12,000 cu, ms, in
1968 to 145,000 cu. m&, in 1975 and to 175,000 cu, mds in 1960.

The paper mill st Rajshmindry has & Foduction capacity of 150 tonnes
per day at present and this is estimted to increase to ¥00 tonnes por day
by 1075, and 500 tornes per day by 1980 The mill is using only bamboo 28
raw materinl, but in future it is likely to use hardwoods and tamboo in the
ratlon of 40 to 60.

The fuelwood demand is considerable and the drain on the surveyed
a-ren on this sount was 675,000 cu, ma. in 1068, Besed on the estimatem
of the Natlonal Gounoll of Applled Economic Research the fuelwood rejulre-
ment is likely to increase by 14% by 1975 end by % in 1980%,

The consolidated demand position is as follows (in cu. mea )

Year Plywod Houndwood Hardwood Fuelwood Total
. for pulp

1968 - 121,500 - 675,000 766,500 or
786,000

1975 30,000 146,800 162,200 769,000 1107,800 or
1108,000

1980 40,000 173,000 210,000 882,700  1385,700 or
- 156,000

# These figures dffer from the oncs quoted in market study report
and are besed on latest gtudy of N.C.A.E.Re
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If 1,000 ou, ms, is considered as 1 unit of weod, the dennnd of
varlous cutegorles of wood wlll bes

Year Flywood Industrial \ Rielwood/ Total
wood pulpwood

Present - 1z . 875 796

1975 %0 147 932 1109

1880 _ 4 . 173 1153 136

2. _The gvetems of panagement: Cnly two systems of mapagement are

suggestedi~

(1) gleer-felling and plantipg: For increzsing the prodiction capacity
per unit of area, olear felling followed by plantation ie perhaps the best
systen, However, avallability of funds and tralned personnel will be &
limiting factor. ¥For purposes of the pr-csent model following targets for
plantation are assumed,

Year Specles planted in '000 ha,
Teak B-amboo Buoalyptus Total
Y
1972 . 1 1 i 3
1975 .4 2 2’ 5
1980 2 5 3 8

The plontation areas as discussed earlier will be selested in the
high volume stratn where the everage volume per hectare is 98,6 cu, ms.
From the inventory data and loczl studies, it hns been ascertained that
about 3.2% of the wolume, w»ill be availabla a8 plywood material, 34.9%
will be the sawnwood or mdust‘.rj.ul wood component, and the balance of
61.9% will be fuclwood part of which can also be used for pulping. Based
on these considerations, the yield per thousand hectares of different
categories of wood from the clgar-felling areas will be as follows:

Assortmeant Xeld/1000 ha, £f valn
Plywod materiel’ 3,180 cu, ms, or . 3,000 cu. ms.
Industrial wod 34,500 ou. ma, or 34,000 cu, mas
Fuelwood /pulpwood 162,340 cu, ms, or 62,000 ctl. ms.
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(11) Coppice with regerves: In copplce fores-ts, about 2% of the
standlng volume wlll be retalned as "reserves” ond steep areas i,e, with
slopes more than 100% shich also oceur mixed In these forests wlll be
complet €ly excluded from wrking. These resulte show that on dn average
about 3% of the area (21,700 ha, out of a total area of 654,000 ha.) 1s
very steep. Therefore, for the purpose of calculatlon, only 970,ha,

from = gross area of 1,000 ha, will be considered a5 avallable. Wtk these
restrictions, yleld from 1,000 ha. of coppice forests works out to ns
unders-

Plywod mterial 1,800 cu. ms. 2,000 cu, moa
Industtinl wood 18,300 cu, ns, 18,000 cu. ms.
Fuelwod/pulpwood 34,800 cu. ms, 84,000 cu. mas

If yleld &8s expressed in units of 1,000 cu, fs,, the two tubles
glven eirlier can be summrised as follows:

Syatem Jield QLEN.MLLBA’QQ_N-—E?————‘ ’
Plywod Indugtrial  Fuelwd Totsl

wood pulpwood
Clear-felling 3 34 62 99
Gopplce wlth 2 BT % 55

reservee \

Followlng two tables present expected yleld for warying intensity
of outting under tWwo systems of managemant, These tables have been
prepared to serve as ready reckoners

Table 1 3 M&dl&ﬁlﬂjnd?unmf g tnrgets of anms] vlantabion
1000 cu, ms).

Plantation ares Yigld of werigus utlllt g~ Dae
(ba,) Plywood Otha'mi.ggustri&l Fuelwood/pulp woor
1000 3 3 62
200 6 68 124
3000 9 102 186
4000 12 138 ‘248
5000 15 170 510
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Total  No.  Net _q:mwmmm;.m.&mmm_.
coppice fcoll~ fell- To be Plywod Other Fielwoo Total

with ing ing re- * indus- pulpwood

reserve area ared  tained trial

arca (ha.)  (he.) ) . wood

(a,) . :

1000 | < 8] 970 .18 2 18 85 55
2000 60 1940 38 4 3 70 110
300 <0 210 54 ] 54 105 165
4000 120 3880 72 8 72 140 29
5000 150 4850 90 10 90 175 75
10,0C0 00 9700 180 D 180 350 550
20,000 600 19400 O 40 0o 700 1100

3. Yodel_cutting coleulation for vear 1975 end 1968Q: Some model

cutting oalculations are presented ln following sections, They depict
the situation in years 1975 and 1980, At the end of calculation final
balence 18 presented and consequences of accepbing the model are dlscussed.

In 1ight of earller dlscussion supply and demand balance for the
year 1975 are given below:

he vear 1973
Cat ezory of pro unita of 1000 cu, e,
Plywod Inanatrial wood Fuelwood Total
and pulp~
wod
Derand -3 -147 -832 ~1109
Yield from felling
5 unite for planting +15 +170 +310 +495
Balance - 15 +23 822 ~614
Yield from felling
8 units under
ecopplde with reserve +16 +144 +280 +440
Final Balance +1 2167 . ~342 ~174

By felling 5 units for ralsing plantations, there is o deficit
of 614 units In all, of wWileh 15 units are in plywod and 622 unite in
fuelwod. There is a earplus of 23 units of industrial wood which has
no demand. To meet the deficit further areas will be felled under
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copploe with reserves system. If 8 area units are felled, the plywood
requirenent is fulfilled but in fuelwood, there will still be a deficit
of 174 units, On the other hand, thers is surplus of 167 unitas of indus—
trial wood. Now & policy decislon has to be mde whether the fuelWwood
deficit W1l be met from the reserved forests or not and how the surplus
of industrial wood is going to be disposed of,

From this cutting caleulation, following facts emerge:

1. F\Jélvood 1s the most critical produce meinly for vhich additional
fellings under coppice with reserves felling are required.

11, There appears to be enough -reason for expanding the saw milling
indistry so as to absorb prodzction of 167 units of auw quality
mterlal. Some of the superior quality mmterial could be
dlverted to meet plywood deficit of 15 unitse end stop fellings
under coppice with reserve at stage 1 and acoept clear-felling
and pleanting of & units only \dth no fellings under coppice
vith reserve system;

111, A policy decision needs to be taken &8s regards meebtlng the
deflcit of 614 units of fuelwood from forest arens oceurrlng
under land use olassea shifting cultivation, cultivation eto.
contalning sbout 1,147,000 cu. ms.

lv. Posalb.ility of starting fueluood plantation should recelve
imnediate consideration to avoid over-cutting of the natural
forests,

Similarly, calculations for the. year 1980 are given in Table 4,

Teble 4: Supplv and deend balence for the vear 1980

Ttecm __wmmf_mmmmm%muua._

X Plywood Indastriel Fuelwood/ | Total

wood alpwood
Dereind =40 -173 ~1153 -1%6
Yield from 8 units +24 +272 +496 792
of planting
Balance -16 + 99 ~B857 ~574

Yield frem felling +16 +144 4280 +440
8 units under coppl

Balance O - 4+243 ~377 =134

In this case 8000 ha, will be clear~felled and 8,000 ba. will
be felled under the coppice system. Conclusions emerglng from this
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model study also 8re very simllar to the ones described for the year 1975,

summry of caleuletions for the year 1975 and 1980 Ls as followst

Year ' Annuel area for clear Annunl ares for Total
felling and plenting felling under
coppice system

1975 5000 ha. 8000 ha. 13000 ha,

1980 X 8000 bz, 8000 ha, 16000 ha,

The analysis of above meries of cuttlng calculations shows that the
fuelwood requirement controls the ares of felling, The plywod and lndns-
trial wod requirement cen be met by felling less areas, After these
demards are met, the plywod and industrial wood that comes out by felling
more areas will have to be marketed in other wood-deflioit arens of the .
State. For best utiliztion of mterial, these calculations suggest that
the saumilling indusbry should be expanded and that the fuelwWood needs be
met elther from the ahifting cultivation areas or by ralalng fuelwood
plantations.

Ap per model cutting ealeulations, forest areas to be Worked during
the 10 year perlod is as under:

Iable @ S, ~Statement of aree prorogsed for working during period 1972-82
Perlod Area felled for Area felled for Total area

planting !000 ha, copplce '000 ha.  worked

1972-74 9 3 i1z
3 years . '
1975-719 25 40 65
5§ years

1980-62 16 16 52
2 years

Total 50 69 118

This inteneity of working can be sustained for about 45 years in
future,

After 10 years the fast-growing speoles plentations will be ripe
for harvest, It 18 expected that in about 40 years time 25% of the growing
stock left under the coppice with reserve system v1ll be fit for utill za-
tion 08 industrial wood,
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From calculationa done it 1a sesn that.about 50,000 ha. of hlgh
volume foreat aren have to be set apart for clear—{elling end plenting
and about 75,000 ha. under copploe wth reserve to patiafy the present
and future demand in the coming yeers. This will work out to about
5,G00 he, of planting and 7,500 ha, of coppicing annually on n average.
In reality, however, planting \dll start with about 8,000 hs, and coppioing
with 1,000 ha, and will reach a target of 8,000 ha, and 8,000 hn. respectivel,
by the end of this 10 year period, This intenalty of forest management
operations during this period hes to be synchronlsed with infra-strustural
develofment activity. Year by year both have to keep pace with ench other,
From total and annual erea of wrking indlcated above, cost of infre-
pbructure develorment for the 10 year period and its anmial bresk-up can
eaally be calculated, For preparing the 10 yeur, and annual forest manage—
ment, and road development plan, stock nnd cost-class maps prepared by
the project may prove to be useful.
Sa Delfneation of eren for oppual sorking: Ares o be taken up anmnlly
is debermined prirarily by following factors:

1. Saleability of felled-mterinl;

2. Funds for road development;

5, Avallability of funds and perscnnel to toke up plantetion
activity. ’ .

Aggregate demand for the 10 year period has alrendy been indicateds
This will enter &s o varicble in the outting caloulation.

Costs for develop-ment of new roads end meint-uince of exiating
roads w111 be disoussed later on, For the purposes of following ocutting
calculation, it is presumed thet sufficient furds will be avallable for
aonstruction of new roads to make the annual Gres completely accessible,

. _  Out turn of wrious utility volumes from plantation ares can eaally
be obtained with help of tables 5, 4 and 5. These ylelds can then be
compared with aggregate demand table glven earlier and & balence can be
obtalned for each category of produce. ILn case, supply is founl less
than tie damand for a particuler cetegory of produce, additionBl aress
may be felled under coppice with reserve system so 88 to meet this deflcit,
While making final decimion on total outiing erea in. e year, & long term
view about posalbility of sustaining the supply should be kept in views

If 1t is found that rate of annuwal witing is fast, the mce of fellings
will have to be slowed down or possibility of increaslng future supply by
addltional planting should be kept in view,

6, Bamboo balapce: The present yield of bamboo 1s 124,000 tonnes
annually, of which 74,000 tonnes is used by the Andbra Pradesh Paper
Mills. The paper mill imports about 26,000 tocnes of bamboo from Eirnool
forests. The requirement of bamboo for the peper mill increase vhen the
mill i8 expended, Simdlerly, the other aonsunmption will aleo increase
in the course of time.
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The inventory results shov that the potential yleld of bamboo from
these forests 1s of the order of 22,000 tonnes per year, It ls assumed
that the present yield will inoresse to 150,000 tonnes by 1975 and 200,000
tonnes by 1980,

The production &nd req\urenait position 1s 28 follows:

Year Production g ! Balance of

Beanirenepts 1000 bonnog
(1000 tonnes) Paper Uther Total deficit
.7 Ml use (1000 tonnes)
1972 123 100 - 190, -%
1975 | 150 162 50 212 ~-62
1980 200 2’70 €0 30 -130

This reveals that bamboo will be the limiting factor for the
expanaion of the paper mill, Pert of the deficit will be made gaod from
the new plsntations sbich will yield from the fth year onwards end the
constant supply from the Zlst year will be of the order of 60,000 tonnes
per year, This will stil¥leave o big deflcit., Rescarch ahould be intensi-
‘fled to use & greater perceatage of hardwoods in making peper and intenaive
rescarch should be oarrled out for introducing tropical pines with a view
to supplemeating the long-fibre furnish of raw materiel for the pulp and
paper lndustry.

—/
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For o sound development of wood-based industries 1t wuld be
necessary, as o first step, to assess the present quantum of consumption
by the public and to mke reallstio projections into the future. The
next step involved would be to set apart this quentity for mesting the
renuirenents of the public and the markets, and base the planning of
$ndustries and eapacities on the balance left from the potentiel anmal
cuty All the lngredients reduired for evolving @ sound development' plan
are availgble in the data collested in the survey, 8nd the ozlculatlons
made in Chapter 4 of this report.

5.2, Lpdustrial Wood Balonces’
As shown in Chapter 3 ™arket Study and Consumpt don Pattern?, the

consumption of industrial wood at the 1968 level and the rrojectlons mde
for 1975 and 1880 are na shown belowt

Derend of wood in the Zona in Ou. DS

Industrinl 121,500 146,800 . 173,000
wood

In asddition to the consumption of 121,500 cu, DS of ipdustrial wood
in 1968, there 18 an export of re-export of 27,500 ct. ms.{r). Thus, the
totnl redulrement of indestrial wood in 1068 could be taken as 149,000 cu.ms,
(r)s A&s against this figure of requiranent, ‘the totel removal from’ the
forests of the survey ares including both the recorded and unrecorded sources,
ws of the order of 27,500 oy, md.{r)e : .

The anmml potential cut of tndustrisl wood for the entire forested
aren ns Worked out under Model I in Chapter 4 would be 650,000 ou, ms, Thus,
taking the demand figures as given above, the surplus of industrinl wood at,
the three levels of prodiotion would bei-

1968 level —— 528,500 ous mSs
1975 level ~—— 503,200 cu, mge
1980 level —— 477,000 ou, ;8.

This huge surplus would necessttate plonning in & concerted wy
for the expanaion of exieting industrial capaolties and sebilng up of new
sndustries, Thle large sarplus ocould also take -care of any expanalon of
exports of industriel wood from the region nnd also hny ide ranging shifts
in demand, such as the pro jected demand of hardwoods for pulping by the pulp
and paper industry, Likewise, Af there is not an adeiuwate deménd for
pulpwad, then, a8 muoh of it, as is surplue, could be dlverted as fuelwood
suppllesa.
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The annual potential avallebllity of plywod size material is quite
large (nearly 30,000 cu. ms, from Rogerve and Frotectod Forests) and there
1s ot present not & single plywoed manufacturing unit in the reglon, For
thia item, therefore, there is & good future in the tract, |

5.3 Haeluod Balenoe:

The consumption study of flrewood has pat the demnd ot nearly
5,6 ml1lion cu. ma., which 1s expected go upto 38 million cu. mse in the
year 1980, A bulk of the reuirement of fuelwood 1s met from unrecorded
sources, The existing (1968) arnin from the surveyed aren has been estimated
to be nearly 680,000 cu. mee : : .

The potential annual avallsbllity of fuelwood ng per the manogement
model does not promise to emse the demand attustion for firewood in the
area., The potential annunl avallability of firewood has been ghown to be
668,000 cu, ms, But 1f & prt of the potenbinl annual evallebliity of
pulpwood of 323,000 cu, mse could be diverted to fuelwoed supply, then some
alight rellef would be awjlable. However, this W11 meen higher demnd
of bambeo for the same capacity of the mill.

6.4, Demkec Balapoe:

The consumption of bamboo in 1968 has been estimted as 100,000
tonnes by the Andhra FPradesh Peper-1411s and 50,000 tonnes by the non~
industiriel sector, Thus, the total bamboo consumption in that year wvas
150,000 tonnes. On this quentity, 124,600 tonnes of bezboo were from the
surveyed area and the remaining 25,000 tonnes were extracted from urnool
Circle by the Paper MIill, o

. As opalnst the consump-tion figures glven above, the potential anmal
avallahtlity of bamboo hes beem caloulsted to De 255,300 tonnes and the
accpasible quantlty from the Reserve ond Frotected Forest s has been estimted
to be 191,000 tonnes, There would, therefore, be a clear scope of augmenting
tho present avallsbility of. bamboo by 67,000 tonnes, If anticipated ylelds
from the bamboo plantations from the 9th year onwards after forratlon are
taken into conslderation, then the future potential annual availabillity of
bamboo would be incrensed by a further 60,000 tonnes. .These figures could
have 2 good deal of slgnificance for the palp.and paper industry, in thot
they point favourebly townrds sizble expandlon of eapacitles for production
of pulp and papers |

et
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6.1. My Copt Studies:

Besldes acduiring knowledge sbout total wood and bemboo resources,
information as to the avallability of industriel rew materisals within
reasonable economic limits, has been one of the main objectives of the
forest resources survey in East Godavari region of Anchre Pradesh. Anmual
cuts will vary wlth the change in the ocut ting or menagement models which
in turn further depend upon silvicultubal systems, management practices and
other allied fectors applied and pecullar to the area, Since regulation
of removals from partlcular forests ls a/scope of the present survey, it
wlll not, therefore, be possible to relate the logglng costs with the outs
and removals at this stage. A simple study hes, therefore, been under—
taken to determline the accessibility and the cost of delivery of wood ang
bamboo under broad assumptions related to the present disposition of the
forests without anticipsting any changes in costs and the pattern of logging
practlces exoept the construction of some new roads,

For thig study two alt ermative delivery sites viz: Rajahmundry
and Bhaedrachalam were chosen on the basis of existing and propesed infra-
structure and in consultation with the State Forest Department,

6,2, Qbjectives:

The main objectives to be achleved through this study are briefly
outlined as followst

(1) To indicate broadly the dlstribution of the totel growing stock into
various cost mones assuming thet the current wage rates, prices and
the logglng techniques will continue to prevall throughout the first
conversion pertod, '

(11) To suggest road network for facilitating extraction of wood and bemboo
from the area (Hext Chapter has been completely devoted to tentative
road planning).

(441) For determining prioritles for carrying out detailed logetug planning,
road planning and likely investments for intenslve management.

(iv) T help industries end industriallsts to plan for installation and
capacities of the plants and economic conslderations thereof more
rationally,

»(v) For comparabllity between the two alternative altes mentioned aboves

(vi) ind, lastly, to provide with basls and foresight for oarrying out
improvementa in respect of logging and management practices etc. to
ef fect reduction in the costs of delivery of raw matsrials,

. Presumptions or conceptioms that to an agenoy working any particular

" lo% ineide a particular cost =ne, the extraction charges will work ocut

within the cost claes of the zone, may not always hold true as the study
has not been designed in order to meet all such reduirementsa, Contents



6.3 Premlges Adovted:

The sampling design for thls study can be described to be & syste-
matie point sampling. The same sampling frame as the one adopted for the
ground inventory was used for this study. Centre of the grid acted as the
sanpling unit in each grid, For each sampling unit the logging costs
were Worked out &s per deseription in the following paragrarhs, Out of che
total range of logging costs, a few cost classes were formed for clagelfl-
catlon purposes. On the basle of extraction costs for each sampling unit,
the same were grouped into either of the cost claeses. Treating each group
of grids as one stratum, the growlng stock for this stratum was arrived at
like eny other strata of the ground inventory or of photointerpretation,

6.4, Logeing Operatiops:

Logging costs a&re defined normelly as the costs incurred on contin—
gencles and various operations carried out to help handling of wood from
the stump to the deiivery site, Usually recognised mejor operetions in the
area are:

1, Felling of trees end cross cutting them into log's/‘bu.lets, ete.

2 Off road transport i.e. transport of mterlals inside/outside
the forests upto the road head,

3. Road transport,

4, Rliver transport,

5. loading and unloading of trmecks,

6, Bundling and stacking of fuel and pulpwool. in forests.
7. Launching and rafting etc, in oase of floating.

8. Exp-loitation of bamboos,

Besldes the costs on accourt of the operations mentioned above,
expenditure towards etaff, bulldings, roads, conversion and other losees
and contingencies has to be added up,

6,5,  Logging Rates:

Detalled studies were not, however, carrled out to find out the
effects of variables or parameters like quantity of wood avajlable for
felling from unit area, its size class, neture of the terrain, distance
of the forests from the hebitations, sezsons of working, labour problems,
introduction of mechanised methods of logging, contractors working &nd
departmental extrar¥lon etc., on the rates for felling and cross-outting
of trees, lotding and unloading of trucks, bundling, stecking, leunching
floating raefts, and even exploitation of bamboos. After consultetion with
the of ficers of the State Forest Department, rates normally belng id under
similar conditions, with elightadjustments, were adopted for these opera-
tions.
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8.8, b=\ rhat

For off-road as well as on-road transportation, on the basls of
tentative planning, & network of roads nda been proposeds (for propesed
roads, please see next chapter), Detalled road plenning was not done and
could be undertaken at the tine of preparation of logging as well as
menagement plans, From the 1llkely investments on the improvenents and
construction of roeds, thelr contribution towards cost per unit of standing
volume was asoertained. With the help of this road planning, off-road
transport was assumed to cost at a constant rate per unit of wood for each
of the sampling units. For each grid, road dlgtances wWere conpated from
the two delivery sites, A flat rate per unit of wood per kilometer of
distance wes elso adopted for ca-leulatlon of road transpert cogts,.
Schedule of rates made epplicatle in thls study hes been glven in Technicel
Report 5, Totel costs for each grid wsrw thue worked ¢l after addlng up
all cos-ts on various operations 11sted above and & percentage of them on
contingencies and steffing, ete.

6,7 Cost Glasses:

The different cost classes under which tne grids aad the étandlng
volumes Were classified for the dellvery of & cubic metre of timber, a
tonne of palpwod or fuelwocd, 2and & tonne of Lamboos at both the delivery
altes, are glven belowi~

Relivery Cost Clagses

S,No, Gost claess Rate per Rate 9_5; tonpe of.

. cublo Pulpwood Bamboo
. metre of fuelwood
tirher

1. Low (&) Upto s, 90/= Upto X, 40/~  Upto Fs 60/-

24 Medium (B) Bs, 90/~ to B, 40/- to Bs, 60/- to
fs, 110/- B, 50/- b 75/-

3, High.(C) %, 110/- to . 50/= to 85, 75/~ to
Rsa 130/- Bs. 60/ #5. 90/~

-

. Very high  Over i 130/~ Over b §0/-  Over . 80/-
(0)

6.8, G ¢ to_Gost Glasses:
4is per procedire desoribed earlier, the dietribution of growing
stock (i.e. volume under bark) of the forested aret by cost olasses and

by volume strata arrived et in the inventory tables for both Rajahmundry
and Bhadrachalem 16 as ghown belows '
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SLTE RAJAIMUNDRY

- Yo lumg- 151000 o
} : asges

Strata 4 B G Totnl
Low voluzme 070 270 518 0 5928
Medium volume 5485 4368 2369 W2 15104
High volume 14075 12191 1441 3768 31475
Total 20630 18749 628 6500 52507
% of tctal volume 43,1 3.7 8.8 12,4 100.0

SLTE BHADRAGH ALAM
Low volume 900 900 142 2099 598
Medium volume 2531 3291 1603 7679 15104
High volume 6085 11859 3214 10307 31475
Total 9526 16050 6246 20085 52507
% of total volume 18,1 %0.6 120 B3 100,0
6,8.1. Tirber and palpwood:

Ratio of timber to pulpwood (including fuelwood)
40 approximtely according to the inv
to the volumes under the dfferent cos

show below:-

Volume in 1000 ous mSa

works out to be 60.:
entory results. A&pplying this ratio
+, classes the bresk-up wuld be as

Ra jahmzadry Bhadrachalam
© Gogt Cless Timber Pulpweod Timber Pulpwood
" 1578 9052 5718 810
B 11248 7500 9630 6420
G 2777 1851 8748 2428
D 2900 2600 T1a051 8034
6.8, 2 ‘ yombpo_Resources: Total bamboo resources in the surveyed ared,

under & fferent cost classes and for the tWo elter

as undert

native sites are tebulated
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'000_tonngs
Mill sites Cogt Glages Total
) A B C D
Ra jshmindry 485 £67 232 137 1500
% 31.0 44,5 15,4 9.1 100,0
Bhadrachalam 88 370 03 650 150.0
% 5.9 24,6 .2 453 100.0

6,9, " Malch Is A Bebter Slte:

Results produced above confirm that Rajehmundry i1s’a much bet ter
site than Bhadrachnlem bessuse 78.8% of wood and 75.5% of bamboo resources
are aveilable in low end medium ocost classes at the former site, vhen .
compered to 48.7% of wood and 30.,5% of bamboo for the latters Maps showlng
the sampling grids and their classification into the cost clesses are
enclosed. The ptudy would be app-liceble to the whole area in a cost class
and it should not be inferred that for indiviaml compartments or ny
smaller parts, the logging costs whould necessarily 1ie within the cosh
class, For this purpose micro studies would be necessary, It remains,
however, to be seen as to vhat effect other factors 1ike intensity of
logglng and extra-ctions feAtures etc, will have on these costs, Detailed
logeing plens can only provide anewcers to all such querlea.

f—==/
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GIAPTER = 7,
P OF R
Tale wmwmwﬂkx

The road density in any area 1s generally & good index of the
state of development in it. This statement a/pplles in a full measure
to the area under report. The existing roadfin 1t is as low as 13 kms.
per 100 sq, kmse, and that too most of the roads are situated in the plaine
areas and on easy terrain, As for the hilly areas, tha density would be
even thinner,

A much denser natwork of roads and extraction routes would be
required to be 124d in the surveyed area £f the plans for intensification
of management, creation of extensive man-made foresta and establishment
of forest-based industries is to meke any headwey,

The density and the quality of & road netuwork will depend on seversa’
considerations, the importent ones among them being the type and intensity
of management and the extent of industrial development, The norm for
ipduetrial plantation arets could be as high 85 1 km. per sqe kms But
vhen dealing with a lerge area, as in this report, an average road density
of nearly 0 kms, per 100 eq. kme, could be considered as 2 desireble norm.

The main roads,paseing throuph the gmrveyed Ares Are:

1. Black-topped road from Rajshmndry to Maredimd1ll;

2. Re jahmindry to Narsipatnam and thence to Chintapalli to Upper Silerv
3 Upper Siler to Chinturu (this road le under congtrustion);

4, Metalled road from Maredumilli to Chinturs (this road also is under

construction).
7.2. Planning For Ned Roads: ’

R A network of roads would have to be spread over the entire area in
order to tap the raw materials. A study has been carried out to determine
a suitable rcad network and the estimated outlay on each cetegory., This
study is based on field observatlons, earutiny of maps end soanning of
aerial thotographs, The aim is to provide a network of roads which will
meke the forests accessible. The ecopomic aspect of the plaoning for new
roads as well as the improvement of existing roads could be dealt with in
grenter detall durdng the preparation of loggiog glans for the forests
in the area,

The proposed network of roads has been concentrated in areas with
good forcets on the basls of field observation. Dlstances have been
measured on the map whilch have been proportionately inoreased for different
types of topography and terrain. The copversion factors adopted for
different kinde of terrain are as follows:

SeNoe Hature of terrain Distance on the map Length of the
Unite Units
1. © Plain and gently rolling | 1 1
2 Hilly terrain 1 2
3. Very hilly terrain 1 3
. = -~ Contents
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The factors are just & thumb rule for mere approximetion and have
been arrived at from the scrutiny of existing roads in the erea vis-a-vls
the dlstances on the mep between two points on an existing road.

7.5  Roads Fedsbing Lo The drea:
The following roads are existing in the surveyed ariea:

—t r ;= There are 10 black<topped roads in the surveyed area
with & total length extending to 489 kma,

Metalled roadsi- 16 metelled roads are exigting in the surveyed area.
The total length of ratalled roads is 480 kms.

Kutche roadg:- 14 Kutcha end feir-weather roads are present in the area
qurveyeds Tha total leagth of these roads is 346 lama,

The 1iat of all thc above roads with their lengths has been glven
in Teohnical Report No, 5.

7Ta4. Dreparation of Estimetess

The roed estimites have been drawn up under tﬁe following five
categorles:—

1, Improvement of existing roads

2. Construction of new roads
- 3,  Congtruction of extraction routes

4, Maintenance of existing and new roads
5. Matntenance of extraction routes,

7.4.1, Schedule Of Rates:- The schedile of rates mde opplicable to the
dLfferent ontegories of works of construction, maintenance and lmprovement
hog been based on the schediles being used by tho P.W.Ds and Forest Depert-
mentn in the area and is: - )

S.Noa Oparation ~ Approximate, estirated
ayerage 0ost per km, in 85
1. Construction of new roada 45,000/— .
2. - Construction of extraction routee 3,000/
3. Improvement of existing Mitcha roads '20,000/~
to metelled roads .
4, fnqual mintencace of existing roads 3,000/
5. Annuel maintenfnoe of existing extraction routes. 500/~

7.4.2.  Lmprovement ' OF BExisting Roeds:~ Many of the present eslsting
roads roduire improvement before timber and pulpwood could be transported
over them

The followlng existing roads require upgrading from Kitcha to

Contents



netalled roads,

Saliga _Neme of the road
1. Maredumilll to Bodalsnke
kA Ruruturu to Kannapuram
3 Emmpeta to Falvancha
4. Kondamidalu to Devipatinam
Sa Kondamadulu to Oujjimamedivalsa

Thus, the total outlay on improvement of 137 kms, of existing roads

at &, 20,000/~ per km, comes to Bs, 4,11 million,

This amount need not be

1nvested in full in the initial stages, but wlll have to be lnvested in
a phased programme according to the priority of areas taken wp for working.

Congl dering that the exdisting black-topped metalled roads will

continue to be mmintained by the agenoy currently doing it 8nd kutcha roads
will bo mintained by the Foreet Department, the total cost of maintenance
for the existing kutcha end falr weather roads will be &5, 3,000 x 348 kms, =
s, 1,038,000 anmually,

7 o4 % Construction Of New Roadg:

The forest areas of Rampa and Gudem fgenoies are devold of roads

and therefore,

the area.

SaNoo

La

21 new ronds have been proposed for construstion to open up

Thelr names along with thelr estimated lengths are given below:

&mu;.mm&dmmmﬁd_lmm

Bodlanka to Dharskonda

Pansalapalar to Bodlanka

Kota to Bodlanke '

Kote to Mohanapuram

Bodlanka to Vekkaloro

Bodlanke to be connected to the

Siluru Chintur Road

Modelur to Lakevaram

¥adalur to Somspamallur.

Sommnanallur te Tumleru
Somanamallur to Darepalle *
Marripekale fo Cudem

Maorripekale to Qurthedn

Chintapalll to Dherakondas via Jerrana
sanivaram to Wntimmidl to Lammceingl
Sanivaram to Busikota Kondasanthe N
Koyyuru to Oudem

Korruru to Maripakalu

Koyyuru to Adathig-ala

Podlanke to Eutrowada

Kunnavaram to Kondamadalu

¥annapuram to proposed road to Kokunnuru

1

Ba
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The cost of construction for 510 kms, of new roads @ i 45,000/~
per km, works to Rs. 22.95 milllon. Thelr mintenance will further cogb
510 x 2000 =B, 1,530,000.anmally.

Todeds Gonstruction of Extrection Routegi— In order to econontcally
transport the raterial from the felling altes to the main arterial roads,
extraction routes have been propossds -

The totel length of the extraction routes proposed over the entire
area oomes to 800 kms, Estimated total outlay on construction of these
roads @%s, 3,000/— per lm, comes to 800 x 3,000 =1f% 400,000/~ approximtely

7e5 timat ot =1t b
leoggdng Cogba:
summarising the estimmted outlay under eich category, the total
outlay on infrastrusture of roads end .extraction routes for the entire
area would be:
;

Category i it a
Consgtruction or Annual
improverent in ke maintenance in Bse
1, Improvement of existing 4,110,000 1,028,600
roads. '
2. Gongtruction of roads 22,950,000 1,530,000
3, Gonstruction of extraction 2, 400,000 400,900
routes
29,460,000 T 2,968,000

Thus, taking figures in the round, the tobal ocutlay for construction
of new roeds and extraction routes will be to bhe tune of Bse 29,5 million
and that on meintenance of these roads will be ke 3 million enmally.

The total length of all types of roads on the basis of items
At scussed above comes to 2605 kms, for a survey are: of 10,416 8q. kms.
The density per 100 8d. kma, thus works out to nearly £6, vhich oould
be considered quite reasonable.

This huge amount estimeted to develop road network in the area
to the redulsite standerd is not neoessarily to be spent immedlat ely
or in the firgt few years, Construction and jmprovement of roads can be
phaged out and can be regulated as per the requirements of a logging
plen and in fecordance with tho priorities. N
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Besldes forestry being the min beneflolery, there i golng to be
an overdll development of the orea because of this proposed road networke
Tt Wwill link ¢ larger pumber of inhabited areas and will genarate employment
potential in a blg wy . Thug, @8 a result of these investments, a varlety
of sociel benefits will acerue, Justifying e big ohunk of them towards
soclal costse .

Even Lf these investments on the development of road nebwork are
supposed to ocontribute nothing towerds sociol costs and are attriduted
solely to the oeuse of forests and that too on logglng elone, it will cost
on an average at the rate of fs. 4/~ per ou, me in the model were these
investments for a perlod of 20 years are dLstributed over the potential
yield for the same pericd. Looking at the mtter in ancther way, 1%t could
be eaid that to mke a bulk of the locked-up capital of growing stock of
nearly 58 million cu. ms, accessible, an outlay of nearly Bs. 4/— per ou.D.
cennot, by any means be considered a5 heavy. This investment should be
vieved in the 1ight of the tremendous benefits 1t could bring and the
contribution 1% could mke to the prosperity of the reglon.

A mp showlng exlsting and proposed network of roads on scale
1m = § riles is appended. :

What has been discussed above, purports to be @ gemeral road plan
for the entire survey area, For the plenning exeraise to be more meaningful
and effective, it would be neceaeary to delineate a sompaot block of forest
which would coms under mnagenent, say for the first 15 or % years and then
to plan a road netuoerk for it

yanSy
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PE OF FOREST-B, ST CRM] MENT O
TAVESTHET REAVIREVENTS, DEERITS AND FHPLOYMENT QPPCRIVITIES.
8.1, Sogve OFf Forest-Based Indusbrisl Develommentl

A11 the elements which are necessary for the formulation of an
integrated indistriel development plan based an forest resources have been
dealt with in tho previous chapters, The sarvey and other connected studies
have revealed rich frozen resources, vhich even though they are economically
accessible, have not made any significant contribution to the economy of the
region, These rich resources 1f tapped systematically and intensively could
yield rich dividends to the forestry sector and provide an effeotlve lever
for improving the lot of backward tribal people, The problem of podi
{shifting cultivation) proves dquite a serious problen in-thls reglon, and
perhaps an ef feotive way of tackling it could be %o provide better and
galnful employment to the tribal populace in forestry and forest-based
industrial development programmes. .

Thers is & good nucleus of wod-basged indistries in the reglon end
there would be ample scope for enlarging it and expanding sapacities 8@
well as for setting up new units. Looking to the over-all develotment of
the region, it could safely be presumed that the question of complete
utilization of the considersbly incrensed cut from the forests of Bast
Godavari Catchment and merketing the finished proaicts would not present
any hurdle. Mejor inaistrial development programmes &re an the anvil in
Vi sakhepatnem and East Godavarl districts, and it is antioipated that
there Would be a sharp rise in the demand for industrial wood and fuelwod
in the reglon.

The irtensive management programme belng impl emented by the Maharesb-
tra Forest Develomment Board in Chanda and other potential forest arens in
Vidharba should provide useful lessons. It was feared by forestry experts
that the inereased cut from areas slesr—felled for the rising of Teak plan-—
tations would pose mfny problems regardiog the disposal of wood and more
espeoially of fuelwod. Subseiuent experience gained in that tract has
belied these fears, The Ballarpur Faper Mille end the Central Pulp M1l
have come up in & blg wy to buy fuelwod stacks for use as pulpwod. The
advantages of concentrated and intensive working of forests are tremendous
and indus-tries would definitely prefer to obtain raw material from compact
aress, rether than from scattered or extensive areas, If that is the
e~xperience in Chande diatriot, then there would be enough justificatlon
for expecting the situation in the Fast Godavarl Catchment to be more
favourable from the market and utilization points of view.

With the market situation looking so promising, 811 that remains to
be done ls to formulate & bold and forward-looking integrated management
plan of the forsst resources and to trenelate it into action. This would
require a good deal of investment on the development of infrastructure, on '
expansion of existing units and the set ting up of new oness
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There have been significent development s in the technological field
in the pulplag of herdwoods, ‘A major break-through hes been achieved by
the palp end peper ladisbry in this respest. Most of the existing pulp
and peper mills are.using Inoreasing quantitles of hardwoods as raw materlal
and new unitg are being planned on the basis of more and more use of hard-
‘yoodga It may be of interest to point out here that e Panal set up by the
Planning Commisslon on Raw Mat erlals for the Pulp and Iaper Industry in 1lts
report released ln November, 1972, has based its projectlons of mw material
reAuirement for the future on & progreaslvely etepped-up use of hardwoods.
1t hae been anticlpated that altimately the ratio of bemboo to bardwood
i1l be 50/50, Based on these pranlses the Panel has suggested a rew meterln
production target of 5 mi1lion tonnes in 1978-79 and 10 million tonnes in
1988-89, The herdwood component in 1988-89 would be nearly 5 million tonnes
(as against the present consumption of nearly 200,000 tonnes)s It wmuld thue
be seen that hardwoods hold t-he key to the future development of the pulp
a~-nd paper lndustry in the country. This aspect would have an important
pearing on the development of the forest resources of gt Gedavarl Catchment
a-nd inveat the umtilized hardwood resources with quite a 1ot of economic
value,

4 good denl of research work has been done in the Forest Research
Institute, Déradun, on the pulping performence of hardwoods found in Bastar,
Chande and the foreata of Bast Godswarl Catchment singly or in mixtures The
results &s published by the Instltute ‘have been found %o be encouraging.

The break-up of pulpwod and fuelwood that has been made in the inventory
results of the surveyed area is baged on the results of the palplng tests on
the more freduently occurring hardwood species, Taking inte consideration
the potential annuel avallebility of bamboo and of suitable hardwood species
for pulping, there would sppeer to be a good scope for consid arebly expandin
the capacity of the Andhre Predesh Paper Millse .

The survey has revealed an impressive anmual potential of large slzed
neterial conforming to I.S5,I. sp—ecifications shlch could sugbaln a plywood
manufacturing unit of commercial plywood as well a8 decorative veneers, The
establichment of a plywod unit in this region wuld go & long &y in meeting
the growing demand of plywod in the country. Actuzlly this unlt along Wth
the pulp ‘and paper mill at Re jahmundry could be considered as quite favourabl
gltunted for underte~king sizable exports, Hnished producte could be trans
ported chenply by rall or by rivor barges to Kakinada port which is sltuated
quite close to Rajahrundry for loedlug {ako sbipse In the Fifth Flan
period it has been stipulated that the export target should be 7% of the
procuction end the tonmge for pulp end paper export has been aet &t
75,000 tonnes anmallys .

Tusre iam & brisk and growing demand for poles for use as pitprops
in the codl mining industry at Kothagndum, The iscreased availabllity of
poles from the new menagenen t modal suggestcd in Chapter 4 oould be absorbed
by the corl-mining industry. N
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A6 8 result of introdiction of intensive menagement of forest
resources and resorting to the ldea of creation of man-wmede forests for
providing specific and homogenous raw materinl for industries, there would
be & signifiocant increase in the produotion of timber logs and saw milllng
material, This would point to the need of exploring additionel mirkets
and scbting up new and modern saw mills, The Andhra Fradesh Forest .
Department hzs already got & good deel of experience of running saw mills,
supplying timber to Government department s '2pd manufacturing furniture,
An expansion of this activlty and investments made on it would give &
valuable support to forestry practiccs and pay ricah dlvidends.

The situstion with regard to fuelvood demend and donsumotion is .
quite unsatisfactory and a mwajor portion of the supply comes from unrecorded
sources. The incrensed supply of fuelwood resulting from the 2doptlion of an
intenslve management plan would contriute 2 good deal to alleviating the
problem. Moreover, even Af there were to be some ini%lal question of
. dLsposal of large stoaks of fuelwood, thelr conversion lnto eharocal for
supply of large towns in the State ard outside 1t could be resorted to.

The barke of many of the hardwood s peciles found in the surveyed

- area are rich in tannin content and since 8 good quentity of bark would

be available (the quantity could be anything from 15 to 20 per cent of

the volume of wood production, and, #& such, the ennual availability of

bark for & potential anmal eut of 1,2 million cu, ms, of wood would be

200,000 oue msa)s It would be & worthwhile, and paying idea to utilise
some of the btannin-rich barks for the mnufacture of tannin.

8,2 Rau Materinl Awilabllity And Indication of Production Capacities:

Taking Model I as given in Ghapter 4, the potential . nmzl out fronm
the Government forests of the surveyed ares works out to 1,2 mill. cu, ms.
As for hamboo the correaponding potential anmel ot is 191,000 tonnes.

In addition to this evailability of bamboo from the existing forest aress,
there would be forthcoming an escalsting yleld of bambos from the proposed
plantation &rces from tho 9th year onwards rlaing from 12,000 tonnes
annually 1n the first cutting cycle to 60,000 tonnes (from 2ist year to
40th year).

The bresk-up of p'obehb].al anmual yleld by assortment classes in
round figuregs would be as shown belaws

a} Flywod neterinll - 3,000 cu, ms.
b) Saw tinber - 186,000 cu, ms.
¢} Poles - 78,000 cu. ms.
d) Pulpwood — 300,000 cu, mse
e) . Fuslwod - 601,000 cu, ms.

It would be worthwhile pointing out here that there would be
fluctustions in the potentisl annual cut from the 1ith year cnwrds,
when the fast-growting plantation terget would be acbleved and then from
16th year omerds when the propesed bamboo plantetion target would be
achieved, There would be & decrense in the availabllity of plywood mterial
and saw timber, This drop could elther be made good by taking up fresh
nreas under plantatlons or revising the prescriptions of sclection slze
removal of tress from the present prescription of 50 per cent retention
of these to total removal under annuel fellings )
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The drop in saw timber availability would be compengated by the
yield of Tesk timber from thinnings in the plantation areas, The first
" thinning could be done in the 1lth year and subseGuent thinnings done at
intervals of 10 years,

The fast growlng pulpwood plantations would be providing a sustained
supply of 300,000 cu. ms, of homogenous raw mtorial annunlly from the 11th
year onwards,

As for bamboo plantaticns, they will provlide additionzl yields
from the 9th year onwrds, For the purpose of planning capacities for
the pulp and paper industry, the potemtial annual availsbllity of bemboo
from the forest areas will be inareased by &,000 tonnes from plentation
areas (15th year yleld). '

Based on the ebove projection of potential annual avallabiltity of
utility assortments, the followlng indistries could be pet up in the reglons-

1, Plvweed Magufagturing Unit:- The annual inteke of rew material could
be 0,000 cu. ms, and the unit could be set up elther at Rajahmmdry or at
Maredurilli, A bulk of the raw material for this unit would be available
within e radius of 100 kms, from Rejahmindry or 60 kms, from Maredurdlli.

2. Saw M 1ling Uniisi- The potential annxl avallability of saw timver
hae boen shown to bae 186,000 cu. ms, It is assumed that 86,000 ou. ms.
would bo mrketed in the rourd and 100,000 ou, ms, would be sewn indwo
modern and new saw mills, each with an epmel inteke of 50,0C0 cu. m3e The
existing departmental saw mill 2t Rajahmundry could be expanded 2nd moder-
nized to take the place ¢f one of the proposed units and the ovher nev unit
could be set up either at Visnkhapatnam or Bhadrachalam,

3. at - s The production figure of paper
of the Andhra Pradesh Paper Hills in 1971 wae 57,000 tonnes. This unit
18 very favourably situated with respect to raw mterinl suppllies ond
1t ghould be posalble to plen for a substantial expansion of capacity
during the next fifteen years.

The annual avellability of pulpwood has been shown to be 300,000
cu, ms. from the forest areas, The p-ulp and paper lndustry aould use this
raw mterial for the first ten years nnd then evitch over to homogenous
raw metdrial from plantetions of fast-growing species. The potentlial
annual aveilability of pulpwod from the Mcalyptus plantations haa been
showa to be 300,000 cu, mes

- T.e position with regard to availability of hardwood as raw material
for pilping is quite satisfactory. But the 1imiting factor for determining
the capaolty of production of & pulp and paper unit wuld be the avollabillty
of bamboo from the forest areas, The bamboo potentlal of the surveyed area
in the 15th year, taking into-consideration the ocut both from the forest
areas and bamboo plantations would be 191,000 tonnes + % ,000 tonnes =
227,000 tonnes, In plonning expanslon of prodiction cepacdties, a time
horizn of 15 years is usually token lnto consideration. It ghould now be
posglble to caloulate the maximm capnoity of growth of the pulp snd paper
industry in the reglon on the basis of availabllity of bamboo end hardwood
resourcess
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AMfter allowing fer local consumpblon, the surplus bamboo available
for Industrial use vould be sufficient to support a pulp and paper unit
of 400 tonnes/day capacity (annual capaoity 140,000 tonnes) on the basis
of 50% use of bamboo and 50% use of hardvoods in the ravw materlal furnieh.
The redulrement of bambco and herdwoods would be 175,000 tonnes each, In
terms of volume of herdwoods this figure of weight would be taken a
%2,000 cu, m, .

1f any planning of ‘expansion of the existing pulp and paver mill
at Rajahmundry ie to be done, then it could reasonably be done for an
anrual prodictlon of 140,000 tonnes as againat the present capaclty of
57,000 tonmes (nearly 3 times). It needs to be stressed here that in
case 35,000 additional tonnes of bamboo cou-ld be obtained from Kurrool
Circle (2s is belng cone abt present), then the capaclty of the pulp and
paper unit at B jehmndry could be raised to SC0 tonnce per day {annual
capacity 170,000 tonnes).

I
4. Tannin Mamfacturing Upjt:~ Tannin extract is widely used in the
manufacture of Sole leather &nd E, I, lesther, which are mainly exported to
U.S.A. and U,K, The demand for tannin extract from organised and unorgani sed
sectors in the country 1s estimated around 70,000 tonnes wiile theo manu-
facturlng capacity within the country is around 8,000 tonnea. In view

of the huge demand and the availability of large quantity of bark in the
reglon, there is an excellent scope for settlng up @ unit for the menufacture
of vegetable tannin extract, The location of this unit could be at Rajah—
mundry or Mredumilli, .

The capacity of the unit could be 10 tonnes/day {3500 tonnes annually).
The rejuirement of bafk as raw materiel would be 15,000 tonnes annually.

8.3, Returns Likely To Aporue To Forest Department:

In drawing up any blueprint for the development of forest resources
in any region, it would be both desirable and necessmry to indleate the
likely returns from 1t to the Forest Depurtment, For doing tbis it would
be necessary to assume stumpage values for raw meterial supplies to indus~
tries and other material that finde its way to t he market. These essumed
royalty values, even though they may be based on sound and reasonable
prognosis, need not be considered as sacrcsanct or as reflecting the expec-
tations of the State Government or Forest Depariment, It needs to be stresse
that the determination of royalty (or stumprge value) of raw meterial for
any wood-baged indistry 1s essentially & matter of negotiation between
Government or one hahd, and entrepreneurs on the other, and the quanta of
these values taken in thls report should not be construed as an attempt to
influence the 1ssue in any way. In the finel analysls the negotiated values
of rpyalty could be substituted in the.case studles to detormine costs,
inveatmente and profitability.

The likely returns to the Forest Department on the basis of Model
I of the cubting calculation given in Chapter 4 would be as shown below:-

Contents



53 -

(1) Plywood slze raterial .
30,000 cu, ms. 3 Fs. 200 per cu. M. =1, 6,0 million.

(;1) Saw Timber, .
186,000 cu, me. BB, 100 per cu, Mo =Fs, 18,6 million.

(111) Poles, ‘
78,000 cu, m&, B R 60 per cu, M. =3, 4.7 million,

(1v) Pulpwod.

%00,000 cu. mes @ f5. 15 per ou. M =15, 45 million.
(v) Fuelvooda )

. 801,000 cu. me., 3 5 10 per cu, I =k, 6.0 mill.ione

(vi) Bambéo. .
191,000 tonnes 3 ks, 40 per tenne. =fs, 7.6 millisn.

(vii) Bark for tannin inqustry,
15,000 tonnes @ s 15 per tonne

fs. 47.6 million

Total

Thus if an integrate-d programme for the utilimbion of the potential
anoual out is formulated, the annual earnings cf the Forest Department by
way of royaltles could be in the neighbourhood of Bs, 48, million. These
earnings could further rise to ks, 63 million wheo ylelds from fagt-growing
pulpwood, plantations and bambce plantations become available, And vhen the
Teak plantetions attailn exploitable aZe {which cculd be dnything from 45 to
60 years) the earnings could choot upto e, 120 million annually. This would
amount to nearly bwice the pre-sent annual revenue of the entire Foreet
Department.’ It is pointed out here that the poselble egrninge from M, F.P,
diich are likely to be conaiderable have not been tdken inbo account,

The above prognosis should af ford strong justificatign for the
intensive development of the forests of the surveyed area and any investment
on road construction and development of $nfmstructure would bring in hand-
gome returns.

8ada jirect Repurns Auers~

In order to assess the total impact of the fnveatment of money in
the forestry and industrial development progremme on the general econony
of the region, it wuld be neceasary to-consider generally the extent of
indirect returns in the fom of Excise Duty, Sales TBX ‘and Income Tax in
edaltion to the dlrect returne by way of royaltles which have been indicated
earlier in this Chapter. A rough break-up of these jpdlreot returns would
be as shown below:
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1. Ky 1t b a rt

a)  On commercial plywod and decomtive veneer,  — A&, 6,6 mill,
annual production 3 3 mlllilon square metres
@ Rs, 2 per sq, metre,

b) On taanin extract, anmual production of — Bs. 0,8 mill,
8500 tonnes @ Bs. 250 per tonne, )

¢} On writing and printing paper, annual
production 140,000 tonnes @ ks, 350 per tonne. =-- fsa 49,C miil,

Totel Bs. 5645 mill,
2. a ' ‘
a) On writing and printlng paper,annual — By 5.6 mil,
sale value Bs, 280 milifon G 2% .
b) On sew wod and poles, annual sale value — k. 0.5 mill,
B, 23.3 mill, B 2%
@) On bambco anmiel sale value s, 7.6 million — Rse 0.1 mill,

3 2%

d) On pulpwood and fuelwocd, ani:\uaJ. sale value -=Bs. 0.2 mill,
¥, 10.5 million 82%

e) On oommercial plywood and decorative venecerj — B, 1.2 mili,
annual sale value fs 59 mill, @ 2%. ’

£) . On bark eupply to tennln industry; sale — Negligible
value Bs, 0.2 million & 2%
g) On tannin extract; annual sale value -— 8. 0.1 mill,
%, 6.3 mtllion @ 2% - [
. Total Re 7.7 mill,

The above returns from Sales Tax are based on a single polnt calcula-
tion, but since Sales Tex is multipoint, which 1s leviable on any number of
transactions, the actual returns from this item would be mich more than the
figure indicated above, As such, the reburn of . 10 million in round
figures oan be taken as & safe estirate.

3 Income Tax:- The ealaried persons, dealers, and ocntractors, ebe.
will pay Iocore Tex on their earnings whlch wuld be approximately k. 3 mill,
The industries will pay Income Tax on thelr profits which may be taken &s

Rss 4C million. ’ :

The total indirect returns work out to R, 110 million in round figures
anmual ly.

Contents



-~ 55 =

8.5. 1ot stments Reufred (And Profitebility of Indistries)

Under this item an indication wWill be glven with regard to invegh-
ments on the setting up of industries, thelr annual costs and the profi-
tabllity of each, To complete the ploture of over-all investments, the
other items aich as road const mction and mointenance and the ralsing of
plantetions of Teak, bamboo and Buealypts w1l also be deslt- with.

8.5.1, Pulp and Pavper Industry:- Tt hap already been indicated earlier
that the pulp and paper mill at Rajehmundry could be expanded considerably
to produce 140,000 tonnea annually as againgt the present capaeitT of
57,000 tonnes, To achleve this, Lnvestments will have to be mde to ratse
the prodiction by an addltional 83,000 tonness Taking the investments as
gs, 8000 per tonne, the total jnvestment would work out to 83,000 tornes X
ks, 8000 = R, 498,000,000, vhich could be rounded off to Bss 500 million.
This report is not soncerned with the manner in shich this requirement 1s
to be met with, It would be for the Centre, State Government and the private
secter industrialist to work out 2 mitually satisfactory arrangement of
ralaing the finances for the expanslon Programme.

The annual ocst of prodacticn of paper @R 1500 per tonne would be
s, 210 millicn and the annuel sale retum at ks, 2000 per tonne would be
s, 280 millicn, The gross profitability before previding depreciation wuld
‘bein the range of 14 tc 15 per cent, .

8,502 E 4 Unlti- The fixed capital iavestment on the setting up of
this unit would be k. 6 million, and the annual reourring axpenditure on the
production of commercial plyweod end decorative veneers Wwould be Ra 59 mille

Taking 40 per cent as the converelon factor for finished product, the
prodastion of plywocd end venasr would be 12,000 ou, ms. whioh would be
equiveleat to 3,3 million &4, nmetres, Out of the tetal produstion 2/% could
be consldered as cormercial plywod end 1/% as deccrative veneers. The
sale value of the finished products would bes-

1, 2,2 nillion &, metres of commereial plywood = Bs it milllon,
@Bs, 5 per =4, metre. °

2. 1.1 million =q. metres of decorative veneer = fs. 0.5 million,
@ ks, 55 per sd. mebre,

The totl profit would be &, 71.5 million - Rt 59 millicn =h.‘ 125
miilion which would amount to 214 on the anmal expenditures

8563 Sav=Milling Unibsi~ Therve are proposed to be two-units equipped with
treatmet and seasoning plante wlth a capeoity for handiing 50,800 cu. m8.
each annually. The capital Jnvestrient on these would be s, 2 mi1llion and

the annual recurring expenditure would be Rs, 7 millions The annual profit

of the uni ts would be 18 per cent before depreciation. Assuming 2 conversior
facter of 60 per cent, the turmover of sewn wood annually would be 60,000

cu, ma, ;
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8.5,4, Tu,pin Manufecturing Upit:~ The capdtal investment on the instella—
tion of plent would be about Rte 1 million and the anmal recurring expendi~
ture cn production of %500 tonnes of tennin extrast at the rate of 8. 1450
per tonne would be ks, 5 milllon in round figures. 'The sale price of solid
extraot varles from Bs, 1800/per tonne, Taking a sale price of Rsi 1800 per
tonne the profitabdlity works out to nearly 3 per cent before depreclation,

845.5. Qhs g : d )

of Elaptgt;ggs i- The tobal !.nvestment on conatmcuon of new roada
ond thelr annual maintenance hes been indlcated in Chapter 7 to be fse 29, 5
million and &, 3 milllon respectively.

The annual cost of Falatng 6000 hectaree of plantations of Teak,
Bamboo and Bucalypte and thelr maintenatice would be ks, 4 million,

8.6, Employment Potentind:

Wnen industrial wood 1s employed as raw mAterlal to produce prooessed °
goods, investment tekes placea at various levels, employment is generated
at more than one place and the value of the comhlned operations triggered of £
by ualng wood 88 industrial raw material give a mich higher return than when
wood 18 used in the primry fomm. Once the proposed management model ls
implemented and the forest-baped Lndustries ere established, the forestry
sector will generate tremendous employment potential for skilled and un—
skilled workers,

’Ihe employment potential 1likely to bs awgilable under the different
industrial and forestry items will be as fcllowss

SaNow Industry Estimated number of
) . s . persons to be employed
1. Pulp agd Peper mdll
a, Paper M1l staff - ' %,000
b. Rav Msterlal Supply - 8,000
24 Plywood Up it
a, Factory ataff ‘ - 300
b. Rew Msterial mpply - 1,500
5. Sawslil] Unibs
a, Sawmill staff - 1,000
b, Raw Material supply - T 4,800
4. Tennin Bxbract Untk: -
’ a, Fctory stafl o - 50
b. Rau Material eupply - 20
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S.Nos Industry Estimted munber of

a, Teohnlcal, Supervisory and .- 500
Mechanlcal Perecnnel :

be Iabour for varioue operatione- | 4,000

64 Copgtruction of nev roeds,
sxtraction routes and
melotegande

a, Teshnical, Superv-isory and - N0
Mechanical Personnel

b, 'Labourera for the warious - 10,000
operations .

Fron all the items listed above, the employment opportunities would b

1. Technleal, Supervisory, Meohanilcal
and other factory workers - 5,150

2, lLabcurers for carrying out
varlous operations - - 7,800

In addition to the employment opportunities mentioned above, there
would be additlanal ppportunities for engineering, technioclans, skilled and
unsk1lled Jabourers to be employed cn regeneration and tending of forestry
areas, oonstruoticn of factories, sheds, godowns and residemtial tulldings,
TherTe would 81so be agded employment opportunities within the Forest Depart—
me:“):fas well a8 better avenues of promotion for technical and adninistrative
8 . -

8.7  Goneluysion:

The forest resources of the Eash Godavarl Catchment conetitute the
frosen wealth of the reglon which could generate a significant growth prcces
in the reglon. A proper development strategy for this reglon wuld, therefo.
be to entrust the teak to the Forestry Sector and to provide full scope and
autonomy to it for implementing an action programme, Growth conditiona in
the reglon are extremely favcurable and in the words of the National Commtes:
on Agriculture, there would be Mample incentives for a change-over from the
low=cost low yielding forestry to a commeroisl high investment economic
forestry.” Relsing of man-made forésts of pulpwood and timber specles oould
pay rich dividends, By way of illustration, it ocould be mentioned here that
the returns from Teak plantations alone as propcsed in the management model
in this report, could yield an annual revenue of b, 60 miliion when the
plantationa at taln maturity, This is the total annual revenus of the State
at presant, '

Contents



- 58 -

The future of the forests of East Godnweri Catohment could be gquite
bright pro.ifled a wise programme of thelr development is formilated and
patching investmehta are mades This would call for radioel-reforms in the
forestry sphere and A& restructuring of the Department so as to. enable
institutional finencea to be attracted. When laying olainm to acarse
rescurces, the question of profifability w1l have to be satisfactorily and
successfully tackled and the only Ay .in vhioch it can be done is to have
enlightened and progmetic oaeh flow and cost/ benefit studies for develop-
ment progremmes, Forestry investnent progremmes should gemerate addluate
profits after allowng for the pa-yment of high interest rates on borrowed
money., This would place & mjor responsibility on the wod-based industries
which wlll have to be prepared to pay equitable prices for raw material
supplles. Any arrengerment which 1s based on subsldized raw materlal suppllies
canuct provide a Iong term solution,

The survey of the MagttGoqmvari Cﬂtchmst haa hlghlighted the scope
of esetting vp a large plywod induatry in the reglon and of Bugmenting the
saw-milling capacity. It is heartening to record that the Forest Department
is Blready proceasing a case for the getting up of & plywood unit in the
region, The existing pulp and paper unit located at Rajehmirdry could slso
go 1n for a considerable exponalén-of its capacity on the basis of the
existing barboo and hardwood resoursea and those that are proposed to be
created through man-made forests, In cdncluelon 1t could be sald that the
survey has put the search 1ight on & potentially rich area which has remined
backward, undeveloped and inacoessible. It would ncw be for foresters,
plannere and industrialists to chart cut an ambitious development programme
for the region within the context df an over—all perapoctive industrial
and soclo-economic frames

-
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APPENDIX - I,
LLST OF TREES SHOMI NG BOTANIGAL NAMES ARRANGED
’ ALFHABETICALLY .
8,80, . . Botantcal Name
< 3 Anogelsgas latifolle
2 _Adina gordif
_2- Acacls Leucaphloea + Legtloularis, Chundra
5. Albizzle procera + odprtigsina + smara
6 Ablzzla Jebbel
7. Acacle catechu ’
8. Acacia arablca
9. Az dirachts g8
10, Anthocethalus Gadamd
11, Anvldesmg dlandrum
12, Alphensla Juben
13 Alblzeis ~gtipulato
14, Alfentls mepoghvlla
15, Alstonls gcholarls
18, Andgelosus accuminete
17, Allentiug exgelsa
18. Bridelie scupnoda + Retuse
19, Bogwellle perrata
zzg-‘ Bauhipls malabarica
- ) xggﬂmﬁﬂ
2R ﬁﬁ? mrmres
23 Bawhilnis retusa + ymrlogatn
24, Blgchofia jevanica
25, Buchagania lanzen and Jetifolla
2. Buben
27, Buxgere gerretun
Ba bt a
2. Th
20, Qagearie tomentgoa
51, Capcaria grayeolans
32 Caselg figtule
33, Cochlospermyn gosevoium + rellglosum
34, Sechlospermyy ¢
5. Glefabanthus collipus
B, Calyoarpa arbores
37 I} SPRe
B, Copdle mpm -
39, Gedrela toopa
ﬁ Cipamomun yightians
N Callloarps spn.
42 Inlbergla latifolia/$4ss00
43, Dhospyros melagoxvion
44, Dalbeorgla papionlata
45, Dillenis peptagyna
46, Diogpyros erkr
47, montans
48, Enblica officinalis
9. Elaecdendron gleueum Contents



SaNow _Botoniesl Name
50, Elenglun leparchil
51, Eryihripn indlca
52. Erytirips
53 Ebebla lacvie
54, ST PORORYIVN
55 Eloug gpo.
58, Hous s
gg Ficup reliriosa

. Eemgg;g
59 Eaocourtia ramontchl
80, Cngllge x
61, Gardenlas turglde + Jatifplia + gummifere aid

Garxdenis Jluckda

82 famge pinpats
65 Hardglokls dlansta
84, Hymepadictvon exceleun
65, foleghella integralifolls
ee. Kydia calvelns
67, Lagergtigenle parviflora
és, Lannea grandis
69, Mapgifera o
70. Mitragyna 1folle
71, Madmea latifolia
72 Mallctus ph nens
73 Himsons
74 Morlng tipctoris
75. Mimsops
76, Manilimre hgxendra
77, M1llusa velutin
78. Mlse. FDDa
79, Meneovlon
80, Macarenee peltats
81, Nvchanthus srbortristin
82, Qugenia dalberaeoldes
83, Oroxylun indicum
84, Pherogarmus mersuplum
85, Polyalthla geregoldes
86,
o7, vy
88, Eterogpergun gaberdfoliun
89, Pongamis pinnate
90, Erempa tomentopa
91, Randie dumetorum
92 Randls ulezinosa
935 Shorea ropuste
94 Sydeiun .
95, Schrebera Bwitenolides
96. Schlglohera b + gleosa
97. Salmalls B cum
98, Sterculls urens
99 gaccopetalym Lomentogum
100. Seplcarous anacardium
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101. LTy pekatorym
102, ke 3 suaveoleng + Xylocarmum
103, ) - Lebrifuem
104, 3 8 mugyomice
105, Srondlas panglfera
106. Spondlag spesles
107, Stereospermun ohelonoides
108. > Baplndus earginatus
109, %.e_cjgne grandls
110, ‘Terminalie tomentosa
111, Iopminelds bellerio
112 Jerminalie chebyla
113, . Irema orlentalis
114, Taparingus ingica
115, Lenmnelis aripga
118, Yitex peduncmlaris
117, Yitiex eltissire
118, mm !-.z.mge
119,
120, - Lm&s@g
15, ﬁﬁ“‘é
122, Jagthoxylum rhetsa
123, Ziayphus xyloovre
124, Zigrphvs juiuba
[/
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SERENIEX - 1.
BAMBOO FRLLING RULES IN THE DIVISTONS OF BHADRACHALAM
SQUIH, RAJAHMONDRY, VISARIAPATNAM SOUTH, LOWER GODAVARNL,
PALVANCHA AND XHAMMAY OF ANIHRA PRADESH
One year old culms in & clump shall not be oub.

Culm should be cut between the second gud third nodes at a helght
of 1' - 2 =nd never below 67,

The mumber of stendards left should be n + 8 (n 18 number of manus).

Felling ehould be mde on one alde of olump only 1.e., the side
oppoelte to that where the largest mumber of new culms are formed.

No portion of cut shoot should be left in the clump,

Removal of Rnizomes for walking sticks, knife handles etc. 1s
prohibited.

No culm should be removed With the rhizomes

Felling should not be carried cut from July to September,

411 culms after working miat be left free from over-hanging or
half-cut bamboos,

The felling should be inspected at least twice a month by concerned
beat guard, once in a month By the concerned Forester and once in a
quarter by the Range Officers, Such a regime of regular inspection
is bound to improve the efflofency of bemboo exploitation which at
predent leaves mich to be desired.

No oulm may be falled from 8 clump shich 1e in flowver until, after
the end of May or after seed hag fallen, then all culme may be {elleds

411 the dry and dead 8nd out bamboos met be remcved from the olump
before the end of May,

f—
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APPRANDLE - TIL.
EASL_GODAVARL GATGHMENL .

Name of Divislon _Aree in Heg
1. Palvencha Division 57,344 ha,
2, EKhammam Division 22,756 ha.
3. Eluru Dvision 47,350 he,
4, Kaidnada Divialon 275,042 ha,
5. Vishaknapatnem Division 190,927 he,
6. South Bhadrachalam Divislon 85,581 ha

Totals "—gg;)_,o—oo—h:._

f—/
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APPRMILX - IV,
STAURNT SHOUIXG,. Rﬁﬂj.ﬂl@‘i—&m@w
EAT._GODAVAKT CATCUMENT
KINADA. SLON
Salica Nomg of R.F, Block Area in Acxes Ares in Ha,
1 2 - 3.
1. Aru 5,054 15, 400
2. Thunnedeo 1A, 218 4,13
Se Vemlakonda 7,28 2,949
4 . Maredumllli 2,615 1,057
5. Lak chrd puram 2,40 971
6, Itelpadh 576 2%
To Kennaram 981 7
8, Secthapalll 1,503 808
S, Beerampalil 1,810 732
10. Balagonda 4,160 1,250
11, Bandepalll 3,088 1,250
12. Vealmalakota 1,785 7%
13 Marup-udl 1,711 692
14, Maredud114: 6,104 2,470
15, ta 1,054 12,183
16, Bammkon da 22,120 8,952
17, Chesdipalan 1n,532 4,32
184 ¥arripakla 276 152
19, Duseharti 6,38 2,577
23 Veduilakonda 688 78
2L, Tapagikonda 2,224 900
22 Pinjarikonda 4,504 1,823
23, Lddthignla 2, 380 983
24, Kalimend di 5,504 2,20
25, Puramami il 6,844 2,770
26, Lakkonda 12,165 4,928
27, Molleru 8,711 3,5%
2Ba Sudikonda 4,802 1,943
29 Mailavaram 7,614 3,081
30e Veer Bhadrapuram ,960 3,626
31. Anna varen 8,307 3,32
32, Ldngemparts 6,582 2,864
38, Jaddangl 5,568 2,253
34, ioina Rada 5,108 -
35, Labbartl 8,829 2,764
B, Singampalls. 3,520 1,43
7. Ultimidaly 2,688 1,688
%8B Rayavormngl 7,905 5,18
9. Bandapalli 5,703 2, o
40, Lododdl 7,349 2,974
a1, Bodluru 6,480 2,622
42, Bhupat tipalu - 740 29
43 Dandluru 1,104 447
44, Devarapalli 14,348 5,806
45. 14,572 5,818

Egavalasa
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1 2 3 4
8, Geeddnda 1,690 684
47, Kondama dflu ., 9,953 4,00
48. Kakur 17,850 7,26
49, Fundada 15,700 6,354
50, Maretumilli (North) 1,172 AT4
s1. Maredumilll (South I) 3,080 1,23
524 Maredwnilly (South II) 624 253
53, Nurupedi (West) 5,13 1,869
54 Pollangl 11,657 4,487
55, Valamru 21,812 8,3
56, Antilow 2,18 11, 391
57. Batohluru 2,52 9,1
584 Palagondl 9,480 5,837
59, Parsivalsa (1) 2,508 1,015
60, Parsivalea (11) 5,540 2,242
61, Puttakota (west) 6,590 2,667
624 Vearampslli (Scuth) 1,436 575
83, Veerampaill (et} 28 116
64, Gudunup I (Iumku;u - 1,32 53
BuL.Ie
85, Gudupuru (Part II) 10,600 4,047
86, mtalpade (West) 348 141
87, Chendarthi 1,473 7CcL
68, Ditoherthi (East) 8,520 2,640
69, Kalimamddl (South) 1,732 701
70, Kote (Bast) a8 275
71, Kota Noxth IT 3,125 1,85
T2 Kota South II 8,980 1,618
7 Ba Mchanpuram 2,708 1,096
T4 Pinjerikonda West 1,512 612
75 Tayapalll 808 327
76, Tepagtkonda North 1,844 748
774 Vedulakonda North 108 )
78, Vedulakonda West B bl
79, Erragonda R 872 58
80. Cheedipaiem (West) 1,788 724
81, Gl janapuram Ru.L. 6,304 2,553
82, Balegonda (Nowth) R.Le 3,58 1,348
83, Agency Veeravarem RL. 7,800 5,15¢
84, satlavada RL . 2,600 8,748
85, Puttakota R.L.. 5,006 18,227
86, Gengavarma R.L. 1,984
a7, Balagonda Wesst R.L. 1,184 a9
8, Kot South TeR.le 9,878 8,990
88, Mantoor R.Ls 2,600 1,053
90. Angalur R.L, 450 isg
91, Rajavamarji Hi.L. 486 188
92, (hikilinta R..Le 1,355 548
98, Jaddangl R.Les 854 5
94 Gangampalll RnoLe (VeBo 126 50

Puram;
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b] 2 3 4
95, Donamam & R. L. 425
96, Tl rumalayapalem R, F. 2,561
97, Pedagarenji B.F, (Part)s,674
28, Pedpgaraji R.F.(Part) 4,071
99, Vligogula R.F, (Part) 8,674
100, Vatengl R.F. (mrt) 5,299
101. Saralanka R,F, (Part) 1,210
102, Bawvuruvaka R.L. (Part) 2,304
VIEAKHAPATHAM DLVISION .
1. Bolnty R F. 43,028 17,4%
2 Sanivaram R.F, 27,000 10,935
3. Vangasare R.F, 8,527 3,453
4a Chintapalll R,F. 10,638 4,308
5. Eoul R.F, S 7,82 3,170
6, Serugudeo R.F. 6 5,181 2,098
7. sarvgudeo RF, 4 1,870 554
8. . Ssarugudes R.F, 3 © 370 31850
94 Pedd@vals R.La 7,672 15,257
10, Gargavara-m RyL. 18,020 7,298
11, Climalapadl R.L. 8,012 3,245
12 Krisinapuram R.L. 17, D0 7,043
13 Nagalakonda R.La. 1,480 599
14e Valsapalem RL. 1,20 490
15, Kinnerla R,L. 5,386 2,173
16, Larmaelngl Bit I 6,401 2,592
17. Lammasingt Bit II 958 B8
18. Kanteluru A t RiL. 1,615 654
19. Kantaluru 'BY R.L. 960 B9
20, Tharekonda R, Fy (Part}45, 496 18,438
21, Gudem R.L. (Part) 79,783 32, 512
22, Silern R,L. (Part) 59,594 24,054
2%, Sonkarem R,L, (Part) $0,803 20,578
244 Machigadda (4) WL, 9,995 4,548
Part)
25, Arulova R,F, {Part) 633 256
8, Eareka R.F. (Part) 3,183 1,83
27. Kareka R.F, IT (A)(Part},087 420
8. sarueuds R.F, 2(Part) 12,057 4,875
2. sarugudu R,F, I (Part) 3,632 1,471
30a Saniwiram RE. Extn.l 124 50
3l ~do- i1 43 17
32, Paligogula &
Gomalabonda RF . B45 1®
33 Baslkota and Royals~
yolem RF 35 156
(2N Lothrgadds R.F. 1,640 828
199,927

Contents



- 67 <

1 2 3 4.
BHADRACHALAN SQUTH LTVESION
1. Rekapalll R.F, 82,332 53,344
24 Marri{geora A.F, 45,617 18,475
3o Nelakcta R.F, 2,543 1,030
4, Venulari R, F, 1,508 610
5, Deurapalll R,F, 2,180 883
6, lakkavaranm R, F., 7,36 2,959
Te . Kanasaluru R, F, 5,425 T og,1e7
8. Maduguru }}.F. 4.082 1,655
9. Ealleru R,F. 4,140 1,676
10, Palusanari dy R.F. 5,22 2,143
11, Mattapalll R,F. 7,207 2,847
iz, Walsugi R.F, 7,207 2,947
13, Rekopalle H111 R,F. Bxn, I 788 518
(Pedda Konda )
14, : —~do~ (Emkuru II) 325 152
15, Rekopalle EQmmidlkonda III) 1,383 860
16, —~do— (Dhamme Konda IV) 760 %8
17, -0 ~&—~ V) 318 18
18, Vumg@ria R, F, Exto. RL, T2 151
19, Marrigura R.F. Exto, R.L., I. 1,488 802
20a -3 2,028 1,145
21, Devarapalli, RF Extn, B.L. 1,35 o830
22 Lekkaveram R, F, Extn, R.L. 1,93 781
23, Magigur R F, BExtn, RoLa B8 335
24, Kalleru KF Extn. R.Le 213 866
25, . Kansuluru RF Brbtn, R.L. I 76 24
B, - 1T 1,435 581
27, Kattapalli RF Extn, R.L. 2,160 1,187
B, Paluxmamldy RF Extn, RL I 2,932 1,187
29, —do— I 1,250 566
a valeugri ®F Exten, RL I 2,4 984
3. —do— II 1,250 508
32, Lekimvaran Extn. RF 940 B9
3%, Fiapalli H111 RF Extn KL I 584 2B
544 — - 1,034 43
5, —dom III 1,308 520
3. —do— v 970 5
57, . —do— v 830 332
|, —do- VI 1,948 789
3, Karuslure-iF Extn, R IIT 72 2
85,581
ELURY_ITVISION
1. Negavaram Muta R.L, 9,673
2. Kopalld R.F. (Part) 4,966
3a Kovwda R,F, Block (Part) I 3,490
44 Chintapalli R,L. 1,077
Sa Kallumanidi R,L, 1, Contents



- 88 =

2 3 4
Kovwvada Block II RF, 1,049
Paplkonda R.Fa 4,407
Pa~pikonda Extension 1¢6
Pydipaka R.L. 22
Sirivakn R,L. 1,58
Polavaram !Af Block R,L. 2,516
UOdatllpalll R,L. B ARl
Guddapalll R,L. 9,120
Kankela R.L. (Part) 2,319

47,350
Lachapet R.F. 3,785 1,320
mmarduria Bxt. Block 576 233
Tbinamanupet Block {Part) 749 03
Katkureo Block (Part) 3,504 14,987
Damardurle Block (Part) 13,997 5,664
Pereutapalll Block 83,485 13,551
Medapalll Block 654 228
Laolapeta Extn, Block 1z 4
Deradapada R.L, . 15,148 6,130
Gmtuniacuge RoL. 5,678 1,438
Katkur Block R,L, Part 9,799 3,969
Vedantapur R.L. 5,560 2, 255
Ratkur Ext. VIT R.L, 544 220
~do- Vi 68 >
—do= IX ’ 40 16
Vedontapuran Extension 1,788 724
Durgongotlu R,L, 537 27
Rachurpalll R,L. 477 193
Lachapura Bxkensicon I (Part) 1,723 699
Tirunuala Konta (Parb) 11,693 4,7%
Ktkuru Extenslon VIIT 103 42
Guntinadugu Extenelon R.De 8¢5 B2
Brrakonda R.R, 210 85
Lonkepalli R,F, 1,622 857
Togguda R.F. 20 105
laclapur RF. 1,249 506
Aneabacpet (Part) 808 328
24,756

f—T
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