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FEASIBILITY STUDY AND PROJECT PROPOSAL FOR
A KRAFT PULP AND PAPER MILL FOR THAILAND

SUMMARY OF RESULTS AND CONCLUSIONS

ic feasibi
Whittemore

national, to
pulp and paper

as follows:

This report is the result of a technical and econ
lity study (investment survey) made by the Parso
Organization, with the assistance of Kearns Int
determine the feasibility of installing a kraf
mill in Thailand. A summary of this report .

Section

I & II

1. It has been proposed that a mill produce kraft
papers and boards, including s~k and wrapping
papers and liner and corruga~ing boards, and mul
ti,-:-wall and grocery bags be bttilt to supply an
existing market in Thaila This idea originated
with the Thai Board of I vestment and was brought
to the attention of Ke International, who had
successfully established an industrial enterprise
in Thailand. Then, the request of the Govern
ment of Thailand, a tailed technical and econom
ic survey was made by Parsons & Whittemore with
the assistance o~earns International to determine
the feasibilit of such a project.

2. A technical d economic feasibility study
(investment urvey) was financed jointly by the
United S es Agency for International Development
(AID) a d arsons & Whittemore.

..II

3. The ~terest of the Thai Government in promoting
indu~rialization and the incentives extended are
r~iewed and the reasons for classifying a large
kr~ft pulp and paper mill as a Group A industry are
presented. Subsequent financial calculations are
based on the assumption of granting a Group A license
to this project for which application has been made.

III

4. A detailed analysis is made of the paper market in IV
Thailand and the market at the time the mill will
start operations is projected.

Thailand consumes over 80,000 metric tons of paper
per year, importing more than 80%; kraft paper
consumption is 30,000 tons. FAO projections for
Thailand indicate 200,000 tons total consumption by
1975i this study shows a demand of 40-48,000 tons
of kraft papers for 19660
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Existing mills do not manufacture the strong kraft
paper products required by the expanding cement,
tapioca, beverage, fertilizer and soap industries.

5. The survey of the fibrous raw material situation
showed that, although Thailand has a future
potentiality for producing long-fibered coniferous
wood (the most desirable papermaking material) it s
an ample resource of sugar cane bagasse to supp at
the start of the overall project a pulp mill to eet
40% of the paper mills pulp requirements, and~e
cost of this material is developed in this eport.

Thailand also has a resource of bamboo, ~~ 1mportant
papermaking fiber now used in Thailand, a"" the survey
shows that a pulp mill to be built la~A{ can be based
on this material if proper Government protection and
silvicultural management are given ~~the bamboo forests.

Another small source of a highlY4~esirable long
fibered material was found in ke~af cuttings.

Other less promising fibrous"~terials in Thailand for
the present were found to be tropical hardwoods, rice,
straw, and overmature rUb~ trees.

6. The report points out ~b-at Thailand is not favored
with domestic sources ~ many chemicals required for
pulp and papermaking t an economic price and salt
cake, alum, and ros will need to be imported.
However, limesto is available. The costs of these
materials deliver d to the mill are developed.

7. Wood, lignit~)"':F and imported fuel oil are the
possibilitie~~'found for generating stearn and power.
A careful ,~alysis indicated that imported fuel oil
was the mo~t economic from all considerations and the
costs o4!steam and power are developed.

v

VI

VII

8. Detailed estimates are given in the report for the
manpower requirements for the proposed mill- and it
is shown that rewarding employment will be created
for a labor force of nearly 500 people. This labor
force includes a 20-man foreign management staff
which will be required for the initial stage of
operation of the mill. However, a counterpart Thai
staff will be trained to replace the foreign
personnel.

VIII
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9.

10.

11.

12.

A review is given of possible plant locations,
taking into account all the technical and
economic factors affecting site selection d
recommendations are made, for sites in the ae
Klong River within 100 kID of Bangkok. ~
detailed description, 'including flow di~rams,
is given of the operation 0f the pro ed mill
through the various st~ges of manufa ure.
This description takes into accou hat the
mill will be built as two separa~e projects,
first a partially integrated pu~ and paper
mill and second another pulp ~ll. A plant
layout is also presented~

Costs of the completewquip~nt needed for the
two projects by mill de a~ment are given,
starting with processi of the bagasse at
the sugar mills and end long with the Shipment
of the finished paP4f and converted products.

The services to be rendered to the Thai Paper
Industries, Ltd by the Parsons & Whittemore

and Kearns 0 anizations are given in detail.

A time sch~le for Project I covering a total
period of ~~months is given for delivery of
equipme~) engineering services and construc-
tion of ~e mill. ,

IX & X

XI

XII & XIII

XIV & XV

XVI

13. The
two

~

stimated capital requirements for the
rojects for equipment, construction

other requirements are given in detail
are summarized as follows:

XVlr::& 'XVIII
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Project I

a. Equipment including
spare parts

13,870,000

b. Engineering and
technical services 2,270,000

c. Other expenditures,
including site, build
ings, freight, erection,
overhead and interest
during construction,
development fee, contin
gencies including provi
sion for escalation,
etc. 3,2~,OOO

7,476,000

112,304,000

d. Working Capital
Total 1 ,439,000 129,780,000

42,000,000

Grand Total US$ 19,439,000
Equivalent Total in
either US$ or Baht US$ 27,619,000

Baht 171,780,000

Baht 579,999,000

a. Equipmen including
spare pa s

Project II

3,401,090

b. Techni al services 553,910' 3,630,000

c. O~er expenditures,
iYlceluding site, build
ings, erection, overhead
and interest during con
struction, development
fee, contingencies includ
ing provision for escala-
tion, etc. 1,052,600 27,030,000

d. Working Capital
Total 5,007,600 30,660,000

10,500,000

Grand Total US$ 5,007,600
Equivalent Total in
:either .US$ or'-'Baht US$ 6,967,600

Baht 41,160,000

Baht 146,319,600

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS BcWHITTEMORE/LYDDON ORGANIZATION, AND MUST

NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING."

PROJECT NY-773
Page iv

Project I

a. Equipment including
spare parts

13,870,000

b. Engineering and
technical services 2,270,000

c. Other expenditures,
including site, build
ings, freight, erection,
overhead and interest
during construction,
development fee, contin
gencies including provi
sion for escalation,
etc. 3,2~,OOO

7,476,000

112,304,000

d. Working Capital
Total 1 ,439,000 129,780,000

42,000,000

Grand Total US$ 19,439,000
Equivalent Total in
either US$ or Baht US$ 27,619,000

Baht 171,780,000

Baht 579,999,000

a. Equipmen including
spare pa s

Project II

3,401,090

b. Techni al services 553,910' 3,630,000

c. O~er expenditures,
iYlceluding site, build
ings, erection, overhead
and interest during con
struction, development
fee, contingencies includ
ing provision for escala-
tion, etc. 1,052,600 27,030,000

d. Working Capital
Total 5,007,600 30,660,000

10,500,000

Grand Total US$ 5,007,600
Equivalent Total in
:either .US$ or'-'Baht US$ 6,967,600

Baht 41,160,000

Baht 146,319,600

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS BcWHITTEMORE/LYDDON ORGANIZATION, AND MUST

NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING."



PBQJECTN¥-77;3
Page v

14. A financing plan for the $27,619,000 required for X'IX
Project I is developed as follows:

Foreign
US $

a. Thai Investors

Local
US $

5,000,000

b.

c.

d.

,e.

f.

Parsons & Whittemore and
Other U S. Investors 4,000,

Capitalized Services
from Kearns Group 900,000

Loan from Foreign Lending
Agency l~OOO,OOO

Convertible Debentures
or Preferred Stocks 2,280,000

capitalized Interest
during Construction 1,439,000

Totals US$ 19,439,000 US$ 8,180,000

Grand Total 118$ 27,619,000

The foreign cu r cy expenditures above will cover equip
ment and tech al services, and training of Thai per-
sonnel abro The local currency will cover living
expenses fo oreign personnel, inland freight and
insuranc site purchase, buildings, labor and materials
for equip nt installation, overhead during construc
tion, ., and working capital. A similar financing
plan is given for Project II.

15.

16.

C?~lete calculations are given for depreciation and
in'erest and schedules are outlined for th~ d~.wdown

of capital resources to meet capital requirements as
well as for the amortization of the loan.

Detailed estimates are given for hasic manufacw

turing costs for all final and intermediate
products of the mill for both projects.

xx

XXI

17. Detailed estimates are given of sales, costs XXII & IV
and profits over the period of the loans, and
taking into account the projected expansion in
production of the mill through the first eight
years of operation when the maximum pr~ductive

capacity will be reached.

It is pointed out that during this period the annual
importation of pulp for the mill will have been reduced
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from 29,000 to 9,000 tons annually and at the same time
the ·kraft paper demand which by this time, .has increased
from approximately 45,000 to 54,000 tons will be rnanu-'
factured entirely in Thailand. !n addition there' ,
will be a very substantial sale of grocery bags, now
irnported~ which is expected to increase wit_ a rise in
Thai economy.

As is shown in Section XX!I of the report,
prices for the mill's products used in th
Sales, Costs and Profits projection have b ~ e$taQ-
lished to allow ,a reasonable dividend the shareh61d-
ers after the enterprise has met all it- its financial
obligations. While these prices ar~bmewhat higher "
than the prices of paper imported 'nto Thailand in
March anQ April, 1963, when the m et study was made,
it is well known that, due to w~ld market conditions,
paper prices have for some til}le been abnormally de- '
pressed, and it must be expe~d that they will return
to normal in forthcoming ye~s.

!n view of the great ben its to Thailand which the
establishment of domes c manufacture of kraft paper
will bring, the somew higher prices (average of 7%)
are not unreasonable. In addition to the substantial
savings in foreign~changewhich will result from
domestic production, the, 'enterprise will create
employment for JS'td. training of skilled workers: will
benefit thetra'Mportation business'and :the local
economy: ,pro e an outle't for fuel oil from Thai
refineries:; or lease for other inve'stment capital cur
rently ti up in inventories, and make more rational
use of cal fibrous raw materials, especially ba-
gasse, ch is presently being burned.

It ca be seen from the projected profits (page 425)
th~in the later years of production, earnings in
~cess of those needed to provide accept~ble dividends
1j(ill be available. To the extent that these earnings
are not required for reserves, the mill will be in
a position to significantly reduce its sales prices
for paper.

Certain domestically produced papers and many other
products are protected by restrictions on imports
through the Ministry of Economic Affairs' "Import
Control List". It is expected that, if necessary,
the present import restrictions on paper products
will be extended to include the products of the
proposed kraft pulp and paper mill.

18. Conclusions are drawn as to the feasibility of the XXI!!
proposed kraft pulp and paper mill for Thailand.
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I. INTRODUCTION

A. General

It is being contemplated that a pulp and paper mill
be established in Thailand for .the manufacture of
unbleached kraft wrapping and sack papers and kraft
liner and corrugating boards to ~upply th arket
in this country. All of these paper produ ts are
presently imported. It is also being idered that
the proposed mill will include a con ting plant for
production of multi-wall bags for in trial use, and
parcel-type bags for stores and sh s. It is being
planned, furthermore, that the pa s and boards be
made with the highest possible centages of pulps
made at the proposed mill from . digenous fibrous
materials. Pursuant to a re~st of the Gov~nment
of Thailand, a detailed tecJlnical and economic survey
was made by Parsons and Wh[~emore with the assistance
of Kearns International, .~ determine the feasibility
of such a project. It the purpose of this
"Feasibility Study Re t and Project Proposal" to
present the results the comprehensive field study
and the extensive d ussions and considerations of
all of the technical and economic factors involved in
establishing an egrated mill of this type in
Thailand.

It is pointe out that this stu~y and report were
undertake cooperation with the United States Agency
for rnterna ional Development (AID) under an Inves~ment

Survey ticipation Grant.

B. ou~neof Survey and Report

overall prdject is actuallY composed of two separat
~~ojects,based on the concept of a two-step implementa
tion of the mill to arrive eventually at a completely
independent domestic operation to the greatest extent
possible, including use of the local fibrous raw
materials. To this end, the first step would be a
partially integrated pulp and paper mill using presentl
available fibers and imported pulp. The sec.ond step :.
would be the completion of the mill's integration with
full pulping facilities. These two separate under
takings will be referred to hereafter as Project I
and Project II,respectively.
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The field study ,included comprehensive ma+ket studies
of Thai and world markets, to determine the best
grades of unbleached kraft-type pulp and paper and
converted products to be produced and marketed in
Thailand•

. There was included a study of all raw mater s for
manufacture of pulp and paper known to be vailable in
Thailand, and particularly those near are of
population concentration. The availab' ty of fibrous
raw materials was studied in particular etail o Taking
into consideration the raw materials ailable or
potentially available, a.study'wasm eof the most
economic processes and of the gra of paper and
board ,to be produced, so that t mill could be designed
properly for producing those cts offering the best
market possibilities.

An important part of the fi~d, study was the location
and evaluation of possib ill sites. For the
preparation of the Proj ct Proposal, a preliminary design
was made to determine equipment necessary for the
complete operation of a mill to be built as two projects.
Thus, . Project I is~~ be installed as a partially
integrated pulp ,ancitl!>aper mill" based on the utilization
of imported pulp and pulp made at the mill from domestic
sugar canebaga • Project II will introduce further
pulping facil'ties to utilize fib+ous materials as may
be supplied om developing resources in Thailand.
Evaluation tudies of various fibrous materials will
beperform by means of a complete pilot plant to
be incl d in the Project I installation. Thus, as
soona1ncreased quantities of the most suitable local
raw rials become economically available, which
sho~dbe the case within five (5) years of start-up
of ~oject I, the capacity of the initial pulp mill
~ll be doubled through the addition of a second
p~lpingline, in order to supply the paper mill with
eighty per cent or more of its pulp requirements.
Later development of Thailandos pine resources will
enable the mill to supply one hundred per cent of its
pulp requirements fromdomesti~ fibrous raw materials.

~naddition to the basic pulp and papermaking equipment,
which will be provided in the preliminary design given
in the Project Proposal, there will also be included
all of the auxiliary equipment, such as the complete
steam generating plant, water treatment plant, waste
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effluent treatment plant, a complete maiatenance 'and
repair shop, and a complete chemical recovery system.

The annual production,capaqity of the mill will be
~;,t,Q. 5.4·,,00,Qmetric tona of paper and board, bat.sed on
'.,working year of 320 days~ 'However, during the 'first
year of operation, the production will prob amount
to only 30,000 metric tons, ttl allow for 0 ratlng
a~~stment.,andfor'paperqealers to exh t their
inventories of ~ompeting ~ported stock

Since it has .been deemed necessary to uild the pulp
mill intwo'aeparate steps, ltw!!l nec.ssary to
i~port over'half.of th~pulpr.qu~ntsduz:~ng,the
fl.rststep,orfl.rstfl.ve (5) yeJrs ci>foperatl.on.
H,owever, the mill will be laid ~, ao that, the
implementation of the second ~ep' pUlping line can be
carried out with a minimum amount of interference to

,the existing sper.tien.'

C.' Scope of the Report

After thorough study 0 the information on 'conditions in
'Thailand., ,and takinJ ~into consideration ,all factors
relating,tQa succeUful operation of apulp:and paper
mill, the Feasibility Study Report, including Project
Proposal was pr~red to include the following:

." .,,"

1. ,A summar f the background of the 'Project.

"

,2.A'd~ta dsurveyof the kraft paper market in
Tha' nd.

3.A scussion of the world pulp and paper aupply
ai uation, details of the production and consumption
~fpaper in Thailand, and projections for the future,
especialiy with respect to the proposed Thai mill..

4. ., An analysis of the availability and cost of various
fibrous raw materials, available in Thailand anci
their suitability for pulping 0

5. An analysis of the various non-fibrous raw materials
necessary for the proposed pUlp and paper operation,
including their availabilit.y and cost in ,Thailand"
or their estimatedco8t if importedo
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6. Discussion of the suitability of several potential
mill sites.

7•. An analysis of the stearn and power requirements for
both the partially and fully integrated pulp and
paper mills, with a discussion of the relative
econo~ics of purchased power vers.us powe~roduced at
the m1ll. . .

8. A description of the proposed process
of operation, including flow diagra
plant layout.

a methods
and a proposed

9.

10.

A complete list of all equipment be supplied for
the 'Project, both for processi, and for the

.auxiliary facilities. and ser~c s. '

. I
Estimates of the total cap~al req~irements for the
mill.

11. Estimates of the basi~nufacturingcosts for
unbleached pulps and p~er products •

12. . Income and profit statement and financial plano

In summary, this ~e~t is intended to present a complete
analysis of the feasibility of constructing a pulp andl
or paper mill inG/)'hailand, and to provide a basis' for
evaluation of llch .a proj ect by ~overnrnent officials,
financial ins utions and private investors.

Consultant and Director
Hehner & Cox, Ltd.
The Laboratories
107 Fenchurch Street
London E.C. 3, England

olved in Survey

perform the field work required to fulfill
objectives, a.Team of four individuals was

to conquct the Survey:

In order
thea
selectea

~y

. Julius Grant

D. Personnel

Mr. Guy J •. Monarque Consultant
Monarque and Morelli,
Consulting.Engineexs
6333 Decarie Boulevard
Montreal 29, Canada
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Mr. Ralph 'E. Phillips

Dr. ,James'E. Winkelman
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Finance Expert
Parsons & Whittemore, Inc.
200 Park Avenue

,New York 17, N.Yo

'Market Research
I'

Parsons &Whitt~re, Inc.
200 Park Aven
New York 17, Yo

The itinerary and program followed by
out below:

Team is set

Wednesday, March 6

Thursday, March 7

Friday, March

Sunday, ,March 10

Dr.W· elman arrived Bangkok.
Bri~ing and planning

~scussionswithKearns
International (Thailand)

"~~angkok

Industrial Service Division
and Industrial Development
Division of USOM
(United states Operations
Mission of the AID);

Ministry of Industry;
Bangkok-Swiss Trading Co.,

Ltd.

Bangkok
ECAFE ,Committee on Industry

and Natural Resources;
Forestry Department, Ministry

of Agriculture;
United states Trade Center;
Royal Thai Army Engineers

Map Division

Bangkok
Berli, Jucker & COD;
Kian Gwan Motors;
Thai Paper Trading COD' Ltd.

Mr. Monarque arrived Bangkok;
Conference with Kearns

International (Thailand).

Dr. Grant arrived Bangkok 0
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Tuesd,ay, .March 12

Wednesday, March 13

. Thursday, MQch 14

Friday, .March 15
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Bangkok
Briefing and Planning

discussions, Kearns
International (Thailand);

Industrial Development
Division of U So AID:

Public Works an gineering
Divisionc U.S o AID:

So Ro Tapioca 0., Ltdo

Bangkok
·ECAFE (~omic Commission

for A~a and the Far East
of e United Nations) ,
<;;pmmittee on Industry and
~tural Resources;

s~m Cement Coo, Ltd.;
~inistry of Industry;
Boon Rawd Brewery Ltd o

Bangkok
UoS o AID Mission;
Board of Investment of

. Thailand;
Berli, Jucker & Coo;
Hiang Seng Box Factory Ltd o ,

United States Embassy;
Export Promotion Board of

Thailand o

Bangpa-In
Government pulp and paper

mill;

Bangkok
Research Division of Forest

Products,
Royal Forestry Department,
Ministry of Agriculture;

Mro . Phillips arrived Bangkok 0

Bangkok
Thailand Tobacco Monopoly;
Ministry of Industry;
Royal State ftailway

Organization;
JalaprathanCement Coo;
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Lignite AuthorityCheaical
.. Fertilizer Coo, Ltd,,;

Rqyal Irrigation Department,
. Ministry of Agriculture;
Government Lottery Bureau

s in
a along Bang

area

Site investigat
Chachoengsao
Pakong Rivero

t
o .

s ~gat~ons ,.
gkok to

Siteinv
west of
Karnc n
Tour Government Pulp and

.laperMill at
¥K~rnchanaburi 0

Sunday, March 17

Saturday, March 16

::

..:

Monday, March 18 ,Investigation of bamboo
Itlc
forests northwest of
Karnchanaburi

, 'i

: r. ~ .~

-TUesday, March 19 . 'Packaging Manufacturing.Co o '
Forestry Department;
Thai Paper-Box Factory Ltd o ;
Rice Department, Ministry

of Agriculture;
site investigation,. Thesay

area near Bangkok 0

'. ,"

. Wednesday, rch 20 Bangkok
Thai Pure Prciducts Co~;

Thai S.ugar Organization,
Municipal Fertilizer Plant;

. Thai Glass Factoryo

Ubon
Visits to'Kenaf growing

area.s,
Kenaf baling plant,
and.:exper imental pine
rosin distilleryo

Friday, March 22 ~risaket

Visits to Provincial Governor
.ndto pine forests in
Srisaket .relio
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, .

Saturday, .March 23

Sunday, March 24

Monday, .March 25

Bangkok
East Asiatic Coo Ltd.;
Bangkok Package Factory Ltd.

Pattaya Beach and return

Bangkok
Thai Kong Indu try and

. CommerceL • ;
ExpressTra portation

Organiz on;
Customs artmenti

Dr .. G t departed Bangkok.

Tuesday, ,March 26

Wednesday, March 27

~Sday, ,March 28

Friday, March 29

"

Ban~k
~~a~ ~r~y Engineers Map

D1.v1.S1.0ni

'~e Bangkok-Swiss Trading. Co. ,
Ltd.

Yankee 'Electrical AuthoritYi
FAO Forestry Divisioni
The Shell Co. of Thailand,

Ltd.

Bangkok
Kit Karn Charoen Limited

Partnershipi
Italthai-Industrial Co. Ltd.i
Thai Revenue Departmenti
Colgate-Palmolive (Thailand)

Ltd. i

The General Trading Co. of
Siam Ltd.;

Bara, Windsor & Co. Lbd.

Bangkok
Christiani & Nielsen Thai,

Ltd. i

Esso Standard Eastern Inc.;
Guan Yau HuatLimited

Partnershipi
Teck Heng Coo Ltd.

Bangkok
Raylam Battery Company, Ltd.i
Public Works and Engineering

Division of the 'UoS o AID;
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. Saturday, ··March ·30

Sunday; March 31

Monday, April 1

Tuesday, April 2
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Copstruction Division and
~ydraulic'Sectionof the
Royal Irrigation Departmen

Hamlet & Co; Ltd.

Bangkok
Discussions an

Survey pro
Internati

site inves gation, area
. west .._~ Bangkok to
'Karn~anaburi.

BanjJko'
U.~. Technical Assistance
A Organization;
East Asiatic Co. Ltd.;
~ai Roong Ruang Sugar Mills,

Ltd. i

Tai Wah Trading Co. Ltd.

FAOForestryDivision;
Several Divisions of the

U.S o AID

Mr. Monarque and Dr. Winkelma
departed Bangkok.

.Wednesc:1ay, ril 3 Bangkok
Industrial Development

Division, UoS o AID Miooion
Thai Lottery Bureau.

Friday, .April 5

Wednesday, April 10

Bangkok
Thai Farmers Bank;
Siam Cement Co.;
Esso Standard Eastern, Inc.;
Bank of Thailand.

Mr. Phillips departed Bangkok

Dr. Winkelman returned
Bangkok, reviewed Survey
progress with 'Kearns
International (Thailand).
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Bangkok
UaNo Technical Assistance'

Organizationi
. Ministry of Industry

Dr a Winkelman darted
Bangkok.

All members of the Survey Team wish to Apress their
great appreciation for the facilities p~ced at their
disposal by the various Ministries other Government
organizations mentioned in this Stud a

In particular, the transport an~personnel placed at the
Team1s disposal by the Ministri~ of Industry and
Agriculture during field inv~igations in the
Karnchanaburi, Ubon ~nd sri~aket ~reas greatly facilitated
the speed and convenlence wil:h WhlCh the Team was able
to carry out its worka ks are also due to the helpful
advice and encouragemen received from the United States
Embassy and from the ous officials of the UoS a AID
in Thailanda

. The Team would also~ike to express its gratitude for
the cooperation, interest and assistance given by the
following indiv als in their respective capacities a
The names are isted in the approximate chronological
order in whi they were meta It may be noted that
discussion took place with and relevant information was
obtained f mat least eighty-six persons in alIa

Mr. He ryKearns
Presi t

Mr. ~isit Snidvongs
~cial Representative

Mr. Supan Jotikabukkana
Manager

Mr. Bedford L. Seabrooke
Chief of the Industrial
Service Division

·Mr. Donat

Kearns International
(':[1hailand)

Kearns International
(Thailand)

Kearns International
(Thailand)

UaS o AID in Thailand

Industrial Development
Division of UoS o AID in
Bangkok a
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Mr. O. c. Sylwan
Member

Mr. Gross
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U. No Technical Assistance
Organization assigned to the
Thai Ministry of Industry.

Bangkok-Swiss Trading Co. Ltd.

Mr. Chan Committee on I
Natural Reso

stry and
eS b ECAFE

Mr. Dusit
Deputy Director General

Forestry D
Ministry 0

rtment
Agriculture

ates Embassy at
tates Trade Center,

Mr. John O'Neil
Commercial Attache

Mr~ Edgar Rodel
Manager of Import
Department

Mr. Joseph D. Davis
Deputy Director

Mr .. Don Price

Mr. Suriyon Rai~
Chairman of t Board

Mr. Soong
ExportMan er

Mr o v.~. Hemmingsen
Gener~wManager

Dr. at'poong
~ef Chemist

Admiral Chalie Sindusopon
Deputy Minister of Industry

Mr. Wang Teravut
Production Manager

Mr. Wit Pirompakdi
Managing Director

Unite
Unit
BaI)(kok

~li, Jucker & Co.

Industrial Development
Division, USOM

Public Works and Engineering
Division, USOM

S. R. Tapioca CO. b Ltd o

SoRa Tapioca COo ,Ltd.

Siam Cement Co.

Siam Cement Coo

Government of Thailand

Government Paper Mills at
Karnchanaburi and Bangpa-In

Boon Rawd Brewery Ltd.
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ates Embassy

Mr. J. C. Ewer
Director

Mr. ,Tawee Bunjaketu
Chairman of the Board

Mr. Bey
Sales Department

Mr.Suthas Tajavibulya
Managing Director

,Mr. ,A. ,Puhan
Charge d'Affaires

Mr. Ro Flucker
Economic Counsellor

Mr. C. Thayer White
First Secretary

Mr. W. ,Co Rhodes
Second Secretary

'Mr. "OsotKosin
Secretary-General

Mr. ThanomPr rasmi
Chief

Mr. ' SukhmPhongsathorn
SalesDe~rtment

Mr. Yu h Poonpol
Ass~antManager

Boon Chareonchai

Mr. Fueng
,Chief

Mr 0 Thavorntotab
Secretary
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Uo So AID Mission in Thailand

Board of Investment of
Thailand

Berli, ,Jucker

Hiang Seng ox Factory Ltd.

United
Bang

un&d States Embassy
~ngkok

'united States Embassy

United States Embassy

Thai Export Promotion Board

Forest Products Research
Division
Ministry of Agriculture

Berli, Jucker & Co.

Tobacco Plantation Department
Thailand Tobacco Monopoly

Ministry of Industry

Goods and Land Division
Royal State Railway
OrganizC\.tion

J'alaprC\.than Cement Company
of the Royal IrrigC\.tion
Department
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Mr •. PanditJanakarnkit
Secretary

Mr. Sutep Tingsabhat

Mr. Boonler Charoen-Bibhop
.Chief

Mr. Wichai
Manager
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"Lignite Authority Chemical
Fertilizer Co•. Ltd II

Royal Irrigation Department
Ministry of Agriculture

Paper Section
Lottery Bure

Packaging (1nufacturing Coo
Ltd.

Committee for the
Economic Developmen

. Mr 0 M. :.L. Dej Snidvongs
Chairman

Chairman

Executl.
Na,ti 1
Bo d
P Y Counselor to
)lis Majesty, the King
'l1lailand, .
The Thai Firestone and
Rubber Company

of

Mr •. Samran.Kalayanaroo

Mr. M.L. Udom Snidvongs
Deputy .Manager ttl
Director

,Mr. Phya,Anuw t

Dr. Sala ananda
Directo~jeneral

Mr. +
Depty Director of

. Agr culture

• SuvitPantamanand
Manager

MissM.L. Borasnyeramoj
•Manager

Mr. PadechNitayavardhana
;Deputy Managing.Director

Dr. Sang Sudthipong
Director

Thai Farmers Bank, Ltd.

Siam Cement CO Q Ltd.

Siam Fibre-Cement Coo Ltd o

Forestry Department
Ministry of Agriculture

Rice Department
Ministry of Agriculture

Ministry of Agriculture

Thai Paper Box Factory Ltd .

Thai Pure Products Co. Ltd•

Thai Sugar Organization

Municipal Fertilizer Plant
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Mr o Eo Ro Burton
Replacement Manager

Mr o Uthai Jaiprasart
Regional· Forestry Chief

Mro Suriya Udomtwi
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Thai Glass Factory
Australian Consolidated
Industries

Forestry Department
Ubon

Provincial-Fo
Srisaket

Mr o Chalor
. Governor

Srisaket vince

Mr o Arne Jensen
Manager

Mr o J o Prins

Mr o J. Eo Green

Mr. Sang Brayoonho~

Mr o Cheong Hoi
Manager

Chern' 1 Department
Th~E st Asiatic Coo Ltd o

emicals Department
e East Asiatic Trading Coo

'"Ltd.

Chemical Department
The East Asiatic Trading Coo
Ltd o

Bangkok Package Factory
Limited Partnership

Thai Kong Industry and
Commerce Ltd o

Mr o Chale
Chief 0

Divisio

Mr o Vo es

ouvanna-Kitti
arketing

Express Transportation
Organization

The Bangkok-Swiss Trading
COo Ltd o

Somvonk pochyananda
Assistant to General
Manager

.Mr o Kasame Chatikavanij
General Manager

Mr o Uo Aung Din

Yanhee Electrical Authority

Yanhee Electrical Authority

Food and Agriculture
Organization of the United
Nations
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The Shell Co. of Thailand
Ltd.

Shell International
Petroleum Co~ Ltd o

Mr o Jeremy T. P. Farrington The Shell Co. ailand
Ltd.

Mr. Prayad .Sankhavanija The Shell of Thailand
Ltd.

Mr. M. Go Forshaw
,Chemicals Manager

The She
Ltd.

Co. of Thailand

MroSawat Pritsukasem

Mr. Giorgio Berlingieri
Managing Di~ector

Mr. Wanlop Arunyakasem

Mro Vuthikrai
'..Rungrangnaparaj ata

Mr. otto G. H er

Charoen Limited
~rtnership

~Italthai Industrial Company
Ltd •.

colgate-palmolive (Thailand)
Ltd.

The General Trading' Co. of
siam Ltd.

Farbwerke Hoechst AG.
sales Department Chemicals
Bara, Windsor & Co. LtdG

Mr. Co dahl.Jorgensen Christiani & Nielsen (Thai)
Ltd.

Mr o Stanley Young
Gen al Sales Manager

Guan Yau Yoo
General Manager

Mr. David Lim
Assistant Managing Director

Mr. Jason L. Vourvoulias
Vice ,President and General
Manager

Esso Standard Eastern Inc.

Guan YauHuat Limited
partnership

Teck Heng Co. Ltd.

Raylam Battery Company/Ltd.
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Mr. Chung Chan
Chief Engineer of
Construction Division
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Public Works and Engineering
Division, t.JSOM

Royal Irrigation Department
Ministry of Agriculture

Mr. Boon Chob
Chief of Hydraulics Section

Royal Irriga
Ministry of

on Department
riculture

Mr. Benno Gimkiewicz Hamlet o Ltd o

Mr. Ananta Sudasna Na Trading Coo Ltdo
Ayudhya

Mr. Sanguan Chairoong Ruang Roong Ruang Sugar Mills
Assistant Manager

Mr. ,Antonio Yen ~Tai Wah Trading Coo Ltd o
.Manager

Mr. Prayad Buranasiri Bank of Thailand
Director of

Mr. J. Turbang FoOq and Agriculture
Organization of the U. No

Mr. Bancha La an
Vice Preside

Miss Nash
Deputy Director

E. Notes<en the Present study

Thai Farmers Bank

Uo No Technical Assistance
Organization, Bangkok

1. 11 values are expressed in Thai Bahts on the basis of
the following rate of exchange:

21 Baht = Uo So $1 0 00

59 Baht = £ l(~terling)

2. All weights and measures are expressed in metric units
unless otherwise specified. Quantities which are part
of specifications given in English units, however,
have not been converted into metric units (i.eot,paper
and reel sizes given in inches) 0
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3. The tables and figu:res normally occur in the
po:rtions of the text to which they refer. Certain
documents and other illustrative matter of this
nature could not be conveniently incorporated
into the text in this way and are attached as
Appendices.

4. Map No. 1 is a gene:ral map of Thailand which all
towns and localities mentioned in th8ww Study are
underlined. Significant features of~he areas
involved and referred to in this dy are also
marked on this map. Maps relev t to Site Selection
and Transport are inserted in section covering
these subjects.

5. Names of places, towns, J etc., often have
two or mo:r:e vex'sions whel) ransliterated into
English. The differenc~are minor, however, and
should not confuse the"eader.
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A.

of
Development

conducted

during July and
of Kearn.

Following this, discussi
August 1962, between r
International, Pa.~den California, &
Whittemore, Inca, New York, concerning possibility
of erecting a kraf lp and paper mill in Thailand4 As
a result the two Organizations agreed to collab~rate

in furnishing t necessary ass to the Tl'l~i Board
of Investment i carrying forward· ect.

This interest was further
recommendation made by the Cha~¥,g..

of Thailand to. the
Board, urging that a feasibi

'such ii Project.

The Project for a kraft pulp and paper mill in Thailand
had its inception in 19620 .At thatplearns
International was apprised by its in
Bangkok that the Government of Thailand o mo pecifically
the Thai Economic Development Board, which i primarily
responsible for the management, of industr expansi:ion
within the Thai economy, had a definit,e ',nt,erest
~stablishment of a kraft paper mill

. capacity of approximately 45 6 000
to serve the market in Thailand.

In August and eptember, representat
Whittemore nc, and Kearns Initelrlla'tion,al
separate with officials of the
the Tha inistry of Industry, the

,. the· S Cement Co., and
with Uo'So AID Mission and

~gkok. All of the participants
s~u.'1on. expressed interest in
aft paper project in Thailand o and

<;:ooperation o

size
possible lite

to

was pointed out, and agreed to
B that the step in

sound proj should be .a
stucly and iilsJrecific project
you!. indicate the exact type and
cQn.tructed, and would pin-point
lecatio!)s as as raw
-eh. specific to be manu.factured

"T':lIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPERTY OF THE PARSONS 8< WHITTEMORE/L.YDDON ORGANIZATION, AND MUST

NOT BE REPRODUC.EDg~"COPIEDWITHOUT THEIR EXPRESS. PERMISSION GIVEN IN WRITLNG." .



~.

Page 19

the
Imrelil\tment a

feasibility UoSo AID
Mission Bangkok, which in turn fOI:warded this request
to the Department of State in Washington, DaCo

The Thai Economic Development
of t,he

As a result of extens cussions between Parsons &
Whittemore, Inc., International and. in
Washington, and between above and Un ed States
Embassy Bangkok, the HoSo AID Mission Thailand,
and the Thai Government, Parsons & Whit more agreed to
conduct the required feasibility study d prepare a
complete project proposal

It was recognized from the outset the K~arns

Internat,ional and Parsons & W'hitt are Organizations
that, due 'to the ing and paper

converted products in
Thailand, it wo'uld be highly a mill to be
established this countrY't.o meet some, not .all, of
thecountryOs growing re 'rements in kraft papers and
boards. Although the ex t size and type of mill which
might best be built wo upon findings of
the feas ity study, appeared that a mill with an
annual production of 45,000 tons of paper might be
warranted sp~fic products as promising
for s a mill were unbleached and wrapping
papers and kra: paper corrugat.ing boards.

It was
be
box plant
packagi
the sac

. ieved at this
with the pulp
the
a multi-ply sack
into st:rong sacks

might also
a corrugating
for

in

project
would involve

the production of
t.he convex·ting

and multi-'wall
wood pulp

All
plant,

raw
the steam

disposal
would be included

be reasonably

Init 1 impressions indicat:ed
be be executed in two

e installation of a mill
aft and paper board,

facil for producing corrugated
bags. Imported unbleached k.r.aft
would serve as 'bas
auxiliary facilit ,such as

plant I waste
facilities, maintenance shoPI etc.,

. t~is first stage so that the mill
••lflil"isufficient
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The second stage would involve the construction of pulp
producing facilities, using local fibrous raw materials,
which would provide the major part of the pulp required.
Raw materials to be considered were wood, bamboo,
bagasse, straw, and other Thai agricultural products
grown in large quantity.

Newsprint was to be considered as a possibl
or even as part of the second stage, dependi
amount of bagasse found to be .vailable .

hird stage,
g upon the

-stage approach
ly modified, and,·

at five (5) years
nsidered as two
include a partially
Project II would

. Subsequently, it was re~lized that the
as outlined above should'be substant'
in view of the time interval of at
between the two stages, should be
separate projects. Project I wou
integrated pulp and paper mill,~nd

entail a second pulping line

On the basis of the above p~liminary objectives, and ih
view of the broad scope a extent of the projected
Study, Parsons & Whittemo , Inc., applied to the
United States Agency f International Development (AID)
for an Investment Sur Particip.tion Grant under
Title IV, Foreign Assistance Act 1961, on December 13,
1962.

Such a grant pr~ides that, II If the Grantee, after :.:: ..::'.
making the surv~, determines not to undertake directly
or indirectl he investment opportunity,II(*} the United
States Govern ent will contribute up to 5~~ of the
actual co f the Survey and Report. Otherwise,
Parsons ittemore, Inc., shall be.r the entire cost
by itse

On Fe uary 14, 1963, the Parsons & Whittemore, Inc.
ap~cation to AID £dr an Investment Survey Participation
~.nt covering the s~rveyof an investment opportunity
~ Thailand for a kraft paper mill was approved. As
agreed upon between all parties concerned, the Survey
would include:

(*) General Condition No.4, IIBasis for Grant ll of
'Attachment A, Investment Survey Participation
Grant No. 64-3-0008 dated 2/14/63.
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1. A comprehensive market study which will determine
the economics and profitability of the Project for
the purpose of accurately estimating the necessary
investment requirements. The market study will
also indicate the present consumption of pulp and
paper as well as converted_ products within Thailand.
It will also evaluate th.:~ffect of the projected
mill on the overall economy-of- Thailand.

2. A study of raw materials.! including t
cost and suitability of-raw materia
-T.hailand.

availability,
prevalent in

the

~lUding a
sites on the basis
s of ra.w materials,

supply of steam and

location,
aVid.lab
the sou
and t'"

AS1::udy of plant site
selection of the best
of their proximity to
availability of water
electl:;ic power.

~he selection of the si~ will also depend on
distance from thecen s of consumption and
available means of tr sportation.

3.

4. A study of buildi and equipment costs and
production costs including preliminary layouts of
plant faciliti~

B. Background of RJr;arns International and Parsons &
Whittemore Inc~.JOr anizations

1.

Kea~International is a service organization which
spe~lizes in discovering, evaluatin~ and

loping-profitable business opportunities. It
i ntifies markets and investment situations, brings

~ogether resources of management, capital and 
technical know-how, and is prepared to serve as the
business vehicle for both private an4 public
interests engaged in developing natural resources,
manufacturing facilities and trade.

Kearns International confines its activities largely
to Asia. It has created an overseas network of joint
relationships and offices in Tokyo, Japan;
Rawalpindi, Pakistan; Manila, The Philippine.,
'Bangkok,Thailand; and Hongkong. Its United States
home office ia in Pasadena, California, with branches
in Washington, D.. C", and New York City.
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This.Organization, operating as both intermediary
arid negotiator in complex international business
transactions, has contributed to the economic
development of the countries in which it operates
by utilizing sound business practices in performing
the following tasks:

(a) gathering and analyzing economic in
covering a wide range of industries
business opportunit±.esj

ligence
d

(b) representing prominent and res
,concerns throughout the Orie

ted business

(c) gaining access to mana gem t skills, technical
know-how, financial resou es and marketing
capabilities as they a~ needed in the
development of seleci(d undertakings.

Henry Kearns; the found~ and President of Kearns
International, has a prehensive record of
accomplishment. His perience in establishing and
developing several ccessful businesses, his
p.rticipationin t formulation of United States
Government trade policy as Assistant Secretary of
Commerce for I rnational Affairs (1957-1960), and
his broad scope of activities and travel throughout
the world h enabled him to create and direct the
type of ser ce organization represented by Kearns
Internat'l.

2. ThePa ns and

(a) eneral

The basic objective of the Parsons & Whittemore-
Lyddon Organization and its associated machin~ry

companies is to further the growth of the pulp
and paper industry by assisting investors and
development organizations in all parts of the
world to build mills designed to utiiizelocal
raw materials.

With the available local raw materials as a
starting paint, the Parsons & Whittemore-Lyddon
Org~nization is prepared to carry out any
pulp and paper mill project from the initial
stages of the £echnical and economic survey
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through to completion, including design, supply
of all equipment, engineering and construction,
training of local personnel, operatio~ and
marketing of the products.

These cGmprehensive services of the Parsons &:
Whittemore-Lyddon Organization have been often
termed a "Private Technical Assista Program tl

•

An outline of the overall activit}f~ of the
organization,which enable it to 4C!ccessfully
provide such assistance, is gi~ below.

Pulp and Paper Eroject DiVi~S

Under the direction of pu 'ngand papermaking
experts of internationa~ p ominence, .an
experienced staff of p~ect engineers,
technical experts an~economists has been
assembled in each of~the principal Parsons &
Whittemore-Lyddon P~jectin9 Offices, which are
located in New Y ,London, Paris, and
Redenf~lden, Ge m

The addresses ~rojecting Offices are
as follows:

llt
Parsons &: Whittemore, Inc.
200 Pa Avenue
New Yor 17, New York - U.S.A.

Lyon &: Co., Ltd.
2 6 Wellesley Road

roydon, Surrey - England

Parsons & Whittemore (France) S.A.
5, Rue Jean Mermoz
Paris ae - France

Parsons & Whittemore~Aschaffenburg G.m.b.H.
Redenfelden, Oberbayern.,~.West::Ger~any

The ptaff of each Projecting Office is prepared
to advise and take action on all phases of the
construction of pulp and paper mills of all
types and sizes.
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C•. Major Projects in Which the Parsons and Whittemore
Lyddon Organization has Participated or is Presently
Participating

During the ~ast few years, sixteen major mill projects
complkted by the Projecting Offices have started
production in Cuba,Czechoslovakia, France, Hungary,
India,Mexico, Poland, Portugal, Rumania, Tu ia, the
USSR, and Vietnam. In various stages of c p etion at
this time are te~ new pulp and paper mill jects in a
number of countries. In addition, contr~ts have been
concluded for eight other complete proj~s, on which
construction will be started within t next year.

The value of equipment orders for thirty-three
projects totals u.S. $263,000,000. The projects
represent a total investment of~re than $573,000,000
including local expenses, fin~ing, working capital, etc.

A ·list of the major projects~n which the Parsons &
Whittemore-Lyddon Organiza . n has participated or is
presently participating's iven below. It should be
noted that twelve diffe t raw materials are employed:
wheat straw, rice str.a'W, sugar cane bagasse, waste paper,
rags, beech wood, pine wood, sprucewood,esparto grass,
poplar wood, reeds ~ bamboo.

1.

(a)

Have Been Completed by the Organization
t Five Years (16 Projects)

in Cuba

~e Organization furnished the major items of
V~quipment and technical services for this
$14,000,000 project for production of 60 tons
of bleached pulp and 100 tons of paper, using
sugar cane bagasse as the primary raw material.

·This mill has already been in successful
operation for four years, and the top technical
personnel, who supervised the complete erection
of this mill and operated it during the initial
stages, are now in the New York Projecting
Office.

(b) A bleached pulp mill in France

The Organization had the complete ·responsibility
for all phases of designing, building and
operating a bleached wood pulp mill in southern
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France utilizing b~ech wood as the primary raw
material. This mill~ . using the prehydrolysis
kraft process, was guaranteed to have a capacity
for production of 100 metric tons daily of
bleached paper grade pulp.

Within two years after the mill was completed,
the average production rate was 200 ric tons
daily of the highest quality bleac e hardwood
pulp being produced in France. T mill is
still under the operational man ement of the
Organization.

(c) A newsprint mill in Mexico

The Organization had the plete responsibility
for furnishing all of t~ equipment and erecting
a 100 ton newsprint mill'in Mexico, utilizing
Mexican pine as the ~ic raw material. This
mill has aTso been ~ operation for about four
years, furnishing almost half the newsprint
requirements of co.

(d) A straw in Mexico

The Organization furnished all of the equipment
and techni~ services, including supervision
of erection, for a 60 ton unbleached straw
pulp mi for production of corrugating quality
pulp. is mill is located in Monterrey,
Mexi and has been in operation for more
than wo years.

(e) A raw pulp mill and corrugating mill in
tf)rtugal

The Organization had complete responsibility
for furnishing all equipment and technical
services for a 25 ton integrated straw pulp
mill and corrugating board mill in Portugal.
This mill has been in operation for several
years, producing the highest quality
corrugating board which is sold in a number
of countries in Europe.

(f) A bleached straw pulp mill in Rumania

The Organization has furnished the complete
equipment and technical services, including
supervision of erection and supervision of
start-up, for a 40 ton bleached straw pulp mill
in Rumania. This mill has already been
operating for more than two years.
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(g) A eapei~ill in Poland

A lar~e, thr~e-machine pape~ mill for production
0: a total of 200 tons Of pa,per of various
grades was completed bythe'Organization during
1960. In this mill, comFlet~ stock reparation
equ~pment, pa.per ma~hine~ an~ finis , groom
equ1pment were furn1shed, 'an~ sup v1sory
services for erection were s~Pli , as well as
complete engineering. This ~i has been
operating very successfullY.;

(h) An integrated unbleached kra
mill

pUlp and paper

A large integrated unbl~hed kraft pulp and
paper mill was starte~up in July 1962. This
mill is for production of app~oximately 185
tons of kraft paper~aily anq ~s integrated
all the way from A~ wood ya,~p. to the
multi-wall bag a~ory.

(i) An integrated
mill

bagass@ pUlp and paper

A completely integrated bleached bagasse pulp
mill of 35 metric tons daily capacity

was s a ed up in India in Apr~l 1962. The
Orga ation furnished the complete equipment
an technical services, including supervision
o rection and supervision of start-up for this

'11.

(j, Two newsprint mills

The Organization has furnished the complete
stock preparation equipment, .newsprint machines,
finishing equipment, etc. o for two large
newsprint mills, each of whi.ch produc~i more
than 300 metric tons of newsprint daily.

(1) A bleached straw pulp mill

A 70 ton bleached straw pufp ~ll for pulping
rye straw and wheat straw was completed and
went into operation durirt~ 1962. The
Organization furnished ail of the equipment
and technical services in connection with the
building of this mill.
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and bagasse pulp and

An integrated 60 ton bmeached pulp and paper
mill in India, using a combination of bamboo
and bagasl!ut' .as:..the basic. raw materi Is, has
been completed and went into opera n in early
1963. The Organization ~urnishe 11 of the
equipment and services or this mill,
as well as construction super ion, erection
supervision.and start-up su rV1sion.

(n)A bleached reed

The Organization has r~ently completed a
project, including tech~ical services and all
of the required equ~ent, for a bleached reed
pulp mill which pr~uces approximately SO tons
per day of bleac ed reed market pulp that is
being sold to e ing paper mills.

(0) A small grou cd pulp mill. ,and paper mill for
writing and PE~n9 papers in Vietnam

A complet _pel:' mill and g'roundwood pulp mill
has be constructed in Vietnam for production
of 30 s of writing and printing papers daily.
The oundwood pulp is produced from local pine
woo and the chemical pulp for blending with
t groundwood imported.

A bleached esparto pulp mill for the production
of SO.tons of highest quality esparto pulp has
been constructed in North Africa.

Mills Under ,Construction DO Projects)

The Parsons iI: WhittemoH~-Lyddon'Organization in
the process of executing a number of other complete
contracts for various types of pulp and pqper mills
among which are the following:
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(a) An integrated straw pulp and paper mill

A project is underway for the construction of a
large integrated bleached straw pulp and paper
mill, involving production of 200 tons of straw
pulp daily and 300 tons of bleached 'aper daily,
utilizing bleached long-fibered wo ulp as a
blend with the straw pulp.

(b) A bleached reed pulp mill

The Organization i.ii in the ess of executing
a contract for a bleached re d pulp mill for
production of approximat 80 tons daily of
bleached reed market pu}p, which will be sold
to existing paper mill~

(c) A newsprint mill

A contract for c lete stock preparation,
newsprint mach' e , finishing equipment, etc.,
for a large n print mill is in the process
of being executed. This mill will produce
more than 0 metric tons of newsprint daily.

(d) A large sulfite dissolving pulp mill

The ~ization has a contract for furnishing
all the equipment and technical services
fo a complete project for production of 320
t daily of high quality, high-alpha

'ssolving pulp, using spruce and fir pulp as
he primary raw materials. Engineering and

construction have already started on this
project.

(e) An unbleached bagasse pulp mill in Egypt

The Organization has a contract for a complete
turnkey job for furnishing a 60 ton unbleached
bagasse pulp mill now under construction in
Upper Egy.pt. From the beginiling, parts of
this mill will be furnished with equipment
capacity for 120 tons production daily, and
the entire mill will be expanded to production
of 120 tons daily as a second stage. This mill
is expected to begin operations by mid-1963,
and the bagasse pulp.produced will be sold to
existing paper mills in Egypt.
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(f) An integrated bleached bagasse pulp and paper
mill in Argentina

The Organization has a contract for a complete
project in Argentina for fu:pnishing all of the
equipment and technical services for a 100 ton
integrated bleached bagasse pulp a aper mill,
which is to be connected with the argest sugar
mill in Argentina. Construction this project
has started, and it is expecte hat the mill
will be completed by the end 0 1963.

(g) A semi-chemical pulp mill

The Organization isfur~is ing the equipment
and technical services~r a semi-chemical
pulp mill using oak ~od as the basic raw
material. This mill will produce 200 tons of
pulp daily and is s~eduled to be completed
in 1963.

(h) A bleached ha ood market ul mill in Bel ium

The Organi ation has a complete package contract
for const tion of a 140 ton bleached hardwood
market pulp mill in Belgium. This project is
being dIed by the Paris Projecting Office
and' expected to be completed in 1964.

(i) 'ntegrated bleached straw pulp and paper mill
i reece

he Organization has a contract for a 35 to 40
ton integrated bleached straw pulp and paper
mill in Greece for production of writing and
priniing papers. Construction of this mill is
well advanced and operations are scheduled to
begin in 1964.

(j) A paper mill utilizing kraft pulp

The Organization is furnishing the equipment
and technical services for a paper mill
producing condenser tissue.
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3. Projects for Which the Parsons and Whittemore-Lyddon
Organization Has Contracts, But on Which Construction
Has Not Yet Begun (8 Projects)

(c)

(d)

Two integrated bleached bagasse pulp and paper
mills in India

The Organization has contracts f wo integrated
60 to 70 ton bleached bagasse pul and paper mill
in India, using sugar cane bag~e as the primary
raw material. These mills are~o be built with
sufficient flexibi1ity so t bamboo and some
long-fibered wood can be u e as supplementary
raw materials. Construct on these projects
is expected to begin du~ng 1963.

A bleached hardwood ~ket pulp mill in
.Argentina

The Organization s a contract for a complete
turnkey job £o~constructionof a 140 ton·
bleached hard~d market pulp mill in Argentina.
It is expected that construction on this project
will begin' 1963.

~ int~~ted unbleached pulp and paper mill
l.nArg~l.na

The ganization has .been awarded an order for
t complete supply of equipment and technical
se ices for a 110 ton integrated unbleached

Ip and paper mill in the Province of Misiones
nArgentina, for production of high strength

paper and board, utilizing Parana pine and
certain hardwoods as the basic raw materials.

(e) Expansion of unbleached bagasse pulp mill in the
United Arab Republic

A contract has recently been concluded for
expansion of the unbleached Qagasse pulp mill
now under construction in the United Arab
Republic to fill ultimate capacity of 120 tons
production daily. Preliminary engineering is
underway and const:r;~ct:i6n will begin during
1963 on the expansion of this project.

-
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(f) A folding box board mill in the united Arab
Republic

A contract has recently been concluded fora
complete folding box board mill in the United
Arab Republic for production of 50 t ns of high
quality folding box board daily, ut zing rice
straw, waste paper and some impor~ long-fibered
pulp. ~

(g)

(h)

An integrated bagasse pulp and aper mill in
Ethiopia •• ~. ~ .. .

A contract has recently b~ concluded for
development of a comple~ly integrated bleached
bagasse pulp and paper ~~ll in Ethiopia to be
built in two phases. first phase will
involve constructio~of a 25 ton per day paper
mill based on uti iZlng imported pulp, but
including comple converting facilities with .a
corrugated box lant, a multi-wall bag plant,
etc. The sec phase will involve the
construction of a bleached bagasse and/or
bamboo pul ill and gradual increase in the
entire ope ion to production of 50 tons of
pulp and paper daily.

An in and paper mill in the
Mala Re ublic

A ~ntract has recently been concluded with the
lagasygovernment to build a pulp and paper

ill utilizing local fibrous plants as the raw
material for the pulp mill. Implementation of
the project is expected by 1964, with start"";up
of the mill by the end of 1965.

l1ulp, ahg '.Faper;inlj2hinerV" ,and Manufacture

The Black-Clawson Company, associated with the
Parsons & Whittemore-Lyddon Organization through
common ownership, ,is a world leader in the manufacture
of pulp, paper and converting machines, and has large
pulp and paper equipment manufacturing facilities in
the united states', Canada, England and Brazil.
Black-Clawson equipment is also manufactured under
license in Finland a~ lapan. Additional machinery
factories are under construction in France and.India
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for .production of complete lines of Black-Clawson
pulp and papermaking equipment.

Beyond such direct association with its affiliated
pulp and paper machinery companies, Parsons &
Whittemore-Lyddon has firmly established contacts
with prominent construction engineering sand
leading manufacturers of equipment for he power,
chem~calsi and materials handling auxi ries for a
complete plant. In choosing the equkment processes,
the Organization1s engineers review ~e merits of
products and systemssul?plied by manufacturers
in the field and select withcomp te freedom the
most desirable combination fortisfying the
requirements of the projects, k eping in mind the
currencies in which the equi~ent must be purchased.

The group·s.project manage~ give consideration to
the most advanced equipm~t, regardless of the
source. At the samet' it is the firm policy of
the Project Divisions t to include processes and
machinery that are erimental. Through cumulative
experience and cont~ uous study, engineers choose
what has been thoroughly tried and is known to be

t
successful.

5 .

. The experience in operating these mills, combined
with the reservoir of trained operating personnel

,which they provide, has proved to be of paramount
importance in supplying start-up personnel to live
and.work at newly built mills in all areas of the
world for as long as required.
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For example, the technical management team from an
affliliated company, Aschaffenburger Zellstoffwerke
A.G., is now in its third year of residence at the
large Egyptian rice straw and reed pulp and paper
mill located at Alexandria.

on in the
lace local

during the

Furthermore, the Organization's particip
operation of these mills enables it to
personnel in them for intensive traini
time that a mill is under construct~.

6. Project Financing

The Parsons & Whittemore-Lyddo rganization has
assisted the projects which ~t as contracted by
collaborating with the clie~in submitting the
technical and economic fe~ibility reports required
by lending institutions.Wwten necessary and when
circumstances have made ~ possible, the firms of
the Organization have rticipated in the financial
arrangements.

The projects have in many cases been financed with
the assistance of leading private and Government
financial insti~ions in various countries. Above
all, the coLlaboration of the export credit
organizatio in ,various industrial countries has
been of ut os importance in arranging satisfactory
financing these projects.

7. Specif~ Services Performed by
Whit~ore-LyddonOrganization
and ~~per Mill Projects

the parsons &
in Developing Pulp

Suc direct and continuous activity at all levels
~ the world-wide pulp and paper industry as outlined
above has enabled the Parsons & Whittemore-Lyddon
Organization to evolve a project development,
engineering, equipment supply and consulting
capability for any new pulp and paper mill situation,
or expansion of existing facilities. Specifically,
the following services are rendered, as required:

(a) Conduct a thorough technical and economic field
study and prepare a comprehensive feasibility
report.
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(b) Supervise pilot plant work which ~ay be
necessary to prove the suitablility of a
specific raw material with the processes which
are available.

(c) Assist in the development of the nec ssary
process which might be required to dle an
unusual raw material.

(d) Assist the local group in arran g such credit
facilities as may be required a as are
obtainable in the country of pply. Under
appropriate circumstances th Organization
actually participates fin~iallY in a project.

(e) Furnish the complete en
services for the proj~t

the customer1s engineers
consulting engineers~

eeringand technical
in cooperation with
and with leading

(f) Take the respon ib lity for the production and
delivery of th ulp and papermaking machinery
and all other equipment for the project. The
equipment i furnished from industrial countries
from which e procurement is advantageous to
the customer.

(g) Super the erection of the equipment and
the struction of the mill involved, and
pr 'de guaranties for production in regard to
qu ty and quantity.

(h) rough the world-wide supply sources of the
Parsons & Whittemore-Lyddon Organization·.,~ assist
the mill in obtaining the necessary imported
raw materials and chemicals which. are not
available locally.

(i) Provide training facilities for local personnel
to be trained in foreign mills during the time
that the mill is under construction, so that a
trained cadre of local personnel will be
available for start-up.

(j) Provide skilled operating personnel for starting
up the mill and for continuing on-the-job
training of local personnel. If necessary,
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provide ~xpert technical management of the mill
under a managemen~ contract by which the required
trained pe~sonnel are provided to insure proper
operation of the mill until local personnel
can take over all operating positions. During
th,is ,time, the training program, is c~~tinued to
insure assumption of respoiusibilfty~ local
personnel.

By providing any or all of these se ces, as desired
by the client, the Organization insu es that a new
mill reaches full' prQ~u~tion in th~shortest possible
time, thus avoiding the excessive~osts of long
delayed start-up, which can en~ger any new '
enterprise.

In this connection, the p~ons and Whittemore
Lyddon Organization is n~ted for its "package" or
It\,1rnkey"' apP.f0ach to pull> and paper mill projects.
Under such an 'arrange ,the Organization assumes
all'of the responsib'lJ..ty for the success of a
project, and perfo all of the services iisted
above. The'success of, this approach, in both
II developed II and A\!w-developingcountri~s, is perhaps
best demonstratdErby the degree to which the "package"
concept is now being used in the establishment of
many other s of basic industries.

.. '
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,III. PReMO'1'ION OF INDUSTRIAL INVESTMENT IN TWLAND

A. General
,OJ".

This' S.urvey .Report and Proj ect : Proposal ha.s been based
on two assumptions:

1. ·The Project for a kraft pulp and pa~ mill in
Thailand,will be classified as a G oupA Industrial
Activityo*.

2. The Project for a kraft pulp a paper mill in
Thailand will be grant~d the ximum concessions
available to Group,A Industr s in accordance with
the provisJ.pns of 't'pe IIpr~tion of Industrial
Investment Act B.E. 25 f 1962.*

Industrial activities fall~g under Group A are those
which can be considered 'tal and necessary to the
economy of the country. In general, those industries
which have already b classified under Group A are
those which can be cribed as basic heavy industries.
Therefore, it is appropriate at this point to first
explain why this Ofoject can be considered a'Group A
Industrial Activir"y, and then to review: the intent
and provision f Thailand's Industrial Development
Laws in order justify the granting of maximum
concession~ this Project •

. B. Industri(1) Aspects of a Kraft Pulp and Paper,' Mill

pulp and paper project of the size under
con eration for Thailand definitely falls into the
cate ory of basic heavy industry. It is basic because
a~st every industry. and business is or becomes .

~~pendent on kraft paper and board to move its products
C(to .theultimate consumer • This universal dependence

upon kraft products is largely due to two outstanding
qualities: its, great strength and its versatility in
·use.'

*See Appendix I for the complete text of "Promotion of Industrial
Act ~.E. 2505 (1962) and Announcement, of the Board of Investment

•No. 1 and No 0' 2".
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Kraft paper or sulfate as it is sometimes called~ is
the strongest paper produced commercially. At its very
coarest, it serves in fiber insulation board. In a
fairly refined state, it is used widely in making liner
and corrugating boards for the strongest fiber shipping
cartons. Somewhat more refined, it provides strength
for multi-wall bags for packaging and shipp cement,
tapioca, fertilizer, sugar and other bulk mmodities.
In between the board and mul ti·-wall bag q lities, it
is made for multiple uses as grocery, pping and
garment bags, and wrappi~g paper an~artons. other
common applications of kraft paper in electrical
insulating paper, gummed paper, a ,after being
twisted, in twine and clothes rop . Finally, kraft
paper can be impregnated with r~in to make laminated
plastic products for table to~s, etc. In a semi-bleached
form, kraft paper provides m~la envelopes, higher .
grade wrappings, solid fibe~boxes and shipping drums,
and, most recently, food ~ard. Full bleaching and
refining produces book, ~inting and other fine papers.

The kraft paper is a' avy" industry because it
operates on a large scale in terms of total capital
investment, projec evelopment time, and complexity
of manufacture g an ecause it represents a high level
of capital ihve tment per worker 'as compared to other
basic industri

The initial age or Project I of the overall kraft
pUlp and er undertaking contemplated for Thailand
will requi e approximately Twenty-eight Millon Dollars
($28,00 00) to complete.

The ~elopment time for the complete g integrated
mi~ measured from the proposed beginning of
engYneering of the Project I pulp and paper mill in
~64 through start-up of the partially integrated pulp
and paper mill in 1967 and start-up of the Project II
pulp mill in 1972, will cover a span of seven years.
Continued development of local raw materials, especially
of the pine forests, will extend several years beyond
1972.

Due to the complexity of the manufacturing process
involvedg as described in subsequent section of this
~eport, the establishment of a kraft industry requires
~reat technological know-how and experience.
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. Two aspectsof the kraft process stand out in the above
descriptions. First is the number of variables which
must be closely regulated at every step of the process
in order to produce the particular kinds of kraft
paper or board required by the end user, without
damaging the basic strength of the fibers 0 he secpnd
is the principle of chemical recovery in t kraft)
pulping process, which requires a large unt of
additional heavy equipment and adds cons derably to
the time of installation and cost req ements of a
kraft project in comparison with pr cesses operating

.. without chemical recoveryo Owing the large amounts
of chemicals needed, however, (a ut a quarter ton of
chemicals for every ton of pape anufactured), such a
recovery system is economical~indispensablefor the
relatively costly kraft prod~cts. This operation,
incidentally, succeeds in r~vering for re-use about
80% of the chemicals used ~ cooking the pulp. This
is another reason why t kraft process is by far the
most widely used pulpin process todayo

In addition to being large scale, long-range and
complex manufacturing enterprise, a kraft industry is
also considered "~vy" industry in both literal terms 1

4000 to 5000 tons of machinery and equipment for
producing 45,0 tons of products per year p and in the
more signific ratio of amount of capital investment
required pe orkero

In the U ed States, for example, with total assets
of over 1 Billion Dollars invested in the pulp and
paper ustry, and a total of about 590,000
pro tion workers employed, this ratio comes to
app ximately $25,000 of capital investment per workero

d~ared to twenty other basic industries in the same
~country, this ratio of $25,000 per worker ranks pulp,

paper and board ahead of seventeen of them, including
primary metals, ($23,000 per worker), motor vehicles
($21,100 per worker), instruments ($17,800 per worker),
non-electrical machinery t'll7, 700 per worker), food and
beverages ($17,200 per worker), rubber ($15,500 per
worker), electrical machinery ($12,900 per worker),
and others o It is exceeded only by the petroleum
industry, tobacco and chemical industries.
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The United states paper and allied industry is the
tenth largest manufacturing industry in this nation
from the standpoint of value added by manufacture.
In this very important United states industry, over
half of the total wood pulp capacity of 32,245,000
tons, or 18,000,000 tons, is in kraft p lp
production. In actual value, kraft ba sack and
wrapping paper, and corrugating and . er boards
(the major products contemplated for ailand) made
up about 35% of total United State aper and board
production in 1962.

It would be difficult to name
business in the United state
some type of kraft product~n

.. properly. There is simply"'l'o
substitute for ito ~

a industry or
hat does not require

order to function
comparably priced

C. A Kraft Pul for Thailand

The same situation as united states exists or
will exist in Thaila now, the marketing of key
Thai industrial products such as cement, tapioca flour,
glass products, fe~tilizer and some grains depend upon
imported kraft pac~ging materials. It is also
required for such important consumer products as soap,
shoes, light b'Jbs, tires, batteries, beverages,
appliances a packaged foods. .

The manuf~turing, packaging and shipping requirements
of these M'dustries have increased kraft imports from
roughl 4,000 tons in 1959 to over 28,000 tons in
1962, 0 er one-third of Thailand's total paper
cons tion. The present rate of industrial growth,
pl~expansion plans of various existing industries and
re~irements of new industries, will continue to require

aft products in increasing amounts as the per capita
onsumption of paper in Thailand (now about 3 kg/year),

especially in areas outside Bangkok, follows the
worldwide trend upwards to draw closer to that of
Japan at 40 kg/yr or Italy at 24 kg/yr, not to mention
the united States at 190 kg/yr.

As a supplier, a kraft industry is naturally interested
in increasing the number and variety of its customers.
The Thai packaging and shipping materials industry
alon~, (which, judging by other countries, will
eventually represent nearly half of the entire country1s
consumption), will be greatly stimulated by the
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presence of its own source of supply. Color coating
operations, printing and lithography, bag and box
packaging of pharmaceuticals, food and textiles, and
other sub-industries in the field of communications
materials, home products and construction, will be
established more readily with the urging anjl~possible

technological and financial support of a k~t
industry.

But a kraft industry in Thailand will much more than
function as a large domestic supplie other
industries, and an obvious saver of eign exchange.
Its biggest impact may be the res It of many indirect
benefits to the Thai economy in role as a consumer.
It will directly employ and tr~n hundreds of Thai
workers, benefitting their f~milies and creating skills
useful to all industries. ~ perhaps of greatest
importancewill be the stim~us given to the
development and conserva 'on of domestic sources of raw
materials. No extensiv urvey of Thailand's forest
and agricultural mate Is suitable for pulping has
ever been made. No trolled experiments have been
run to select the most suitable species or determine
plantation costs. hough some woodland areas have
been declared rese ve forests, poaching and burning are
rampant, refor tation is directed almost exclusively
toward lumberi woods, and even that is on too small
a scale to ~lace cuttings.

Fortunate ,plansare now being finalized for a three
year surv of Thailand Us raw materials for the pulp
and pa industry, sponsored by the United Nations
Spec' 1 Fund and the Thai Government. Based on
prel inary findings, some of the long-term
r~endationswill include the following: the
es~ablishment of separate branches for research, pulp
~nd paper technology, and fire and trespass protection
ln the Royal Forestry Department7 establishment of more
reserved forests in areas of most value to the expansion
of the pulp and paper industrY7 employment of private
foresters by both private and Government pulp and paper
companies; and encouragement of the production of forest
crops on private lands.

The presence of a growing domestic kraft industry
interested in developing and utilizing local fibrous raw
materials could supply the impetus required to bring
Government and private interests together to implement
such recommendations. The future of both lumber and
paper sectors of the economy are at stake.
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A kraft industry will also require large quantities of
chemicals, especially lime, caustic soda, soda ash,
salt cake, sulfur, salt, aluminum sulfate, and rosin
and size.

It is axiomatic that the prime prerequi$itap~for the
establishment of manufacturing facilities ~ sizeable
ma.rkets for their products. For some ch 'cals, the
paper industry has proved to be the most portant
market of all. In North America, for ample, this
industry uses 10% of all chemicals 0 uced,
including 90% of all salt cake, 75~ the alum, 60% of
the clay, .20% of the rosin, and 1 % the chlorine.

In Thailand, only lime, salt ~ some rosin are
. presently available. But tile caustic soda and soda ash
industries have been assign4 it high priority under
Thailand's latest Promotio,"of Industrial Inve;i,tment
Act B.il •. 2505, and the l~g. amounts of each required
yearly fer a kraft opera(ion will go a long way tQwar4
encourasing their manu il.cture locally.

As beth a. supplier and a consumer, therefore, akr~ft

indust:tywill als<o#urther the development .. of such
facilities as bargV',. truckan«l raU serviceli. Heavier
feeder lines f m the Yanhee dam project may Ultimately
previde power the areas around the mill. Fuel oil
from Thaila~s new refinery will be purchased in large
amounts f0r~oth the pulp and paper mill, and for the
several s r mills which will substitute oil for the
bagasse t ey new burn in erder to sell1 the ba.gasse to
thekr~mill. .

"

In
a

{
II ry of the above points concerning a kraft pulp

,aper industry for Thailand the following are
hasized:

A kraft pulp anei paper mill of the size and scope
conteIllli'late<.il for Thailanci is a b.llic, heavy
industry.

(a) It ill a large scale undertaking in terms of
cost, development time and cemplexity of
operation;

(b) It ha. a hi~h ratie of capital investment per
w0rker;

(c) It is a hi!hly versatile and essential supplier
to every ec~nomic sector.
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· J .• ' A kr-.ft pulpaft4 pap>er prej ect t!eQraiut.swith the
overiiill devel.~nt plans of the Thili economy.

(a) As .. miiinufacturincy sup~lier, it .••v•• fereiwn
ex~h"1\,!e, t\\rnishes existincg' aM mMf indUlltri:ea
with,ulI••&t.i,al material&!, an. en agee the
~re~th @f Dew sUb-inQustries usi t. pro.Uats~

(b) As amantlfa~tu~in§ cvnsumer, it l.ys an4
traiu.· That 'WCirkers, IPrometese ....lepment

. of l.cal raw materials, and enooural!•• the
estalt~ishment·Q~.ub-suppl industries.

(c) As D$.thsu,plier and co mer, itacaeleratee
the grQwth .f power, el and transport
fcacilitiflUiI ,an~ in a b aoer economic <growth
sense ,J,llilkes a sicgnkicant contributiGi)Il to the
Thai eacnemy by h~ing domestic industry to
meet the ri.·i~ en\&lld of chanCjincg cemaumption
patter~s•

.Fer the above re••qn kraft pul~ and paper mill i&!
normally incor~~at•• into the various cQuntry fCograms
(Tb:z:ee <tr.Five Ye Ian.) en an e'lual basi. with other
b~ic heilvy inciuat: essuo11- :iUI metal smelting, chemical
manufacturing',n. p.we..r generation.

It.

It \fas fo
ef ~asic

Industr
in Cii)c o'hier

he purp(l)se of enceuraging the'establishment
e es~ential in~u.tries that the ~irst

Inve15t.-nt Act, J.B. 2497, was promulgated
19.54 _

Th Act was not •• effective as inten€ieQ, h(l)wever 1 f·or
·.in he four year. and two menths of its existence 1 only
8:ev7n. comp.iil.nie.• were gra.nte~ ri~hts ani! benefi ts~ under
~ev~s1.C!lln of the law I. r ••:ul t:LTl' ~n a tetal ·1nveatme-nt
ef the e~uivdl.16nt .f ll!llilJhtlyever Ei~htee.nU!l11.n_11_"_

· In :eecember 19Sa,therefer. , this Act was re,ealed by
theftevolutignary '.rty, and the lIoard <;>f Investment was
establisheil. The nee. for this cbange was stabad in the

· preamble ~f the lie'V'.luti8nary r.rty' s Thirty-third
.' .. ' Anflo\ilncement asfellfDws ~

.'~ " -

.. '
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"Since the provisions of the Industrial Promotion
Act of B.E. 2497 are not deemed adequate and may
contribute an obstacle to the establishment of
industri~l enterprises because of delays in
completing the required formalities and, furthermore
because the facilities offered are not fficiently

'attractive to induce both domestic and oreign
investment in industrial enterprise Thailand,
the Revolutionary Party, therefore eems that the
said Act should be revised once t Legislative
Assembly is constituted. In th meantime, and
pending the constitution of th Assembly, some
measures must be taken with ~#yiew to promoting
internal industrial developm~t as promptly as
possible, so that the cou~y may receive benefits
therefrom" •*

As a result,. the.i:naustrial~nvestmentActB.E. 2503 was
enacted~ in;.October1960,,,,

The effect of the inte~m Thirty-third Announcement and
the new Act B.E. 2503~s much more perceptible than
previous measures. There were 197 investment application

,'totalling the equi~ent of $110,003,200 in a period of
four years.

In order to ac erate the pace of capital investment
still fur the y granting more privileges and benefits
to investors nd simplifying legal procedures, the Thai
Governmen nacted Industrial Investment Act B.E. 2505
in Febru ry 1962,which is still in force.

E. Benef~s to Investors Through Industrial Investment Act

Th~newest Act embodies the following benefits to
~v~stors~** ,

1. Factories,Machinery, Component Parts and Accessories

The approved industry is exempted. from import duty on
imports of machinery component parts and accessories,

* Thailand's New Law to Promote Industrial Development, by'Osot
Kosin, Board of Investment, Bangkok, 2nd Edition, November 1962,
Page 2.

** See Appendix I
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materials, tools and instruments and prefabricated
frames and equipment for factory construction.

2. Business Taxes on Factories, Machinery and
Accessories

The approved industry 'is exempted from siness
taxes on machineryo component parts accessories,
equipment to be used in the indust~a activitY,and
other equipment and prefabricated tJameworks which
have been imported for construc . n of the factory.

3. ucts

The Board of Investment is~powered to consider
whether such exports sha~l be wholly or partially
exempted from business t~eso and shall determine
the period for which s~h exemptions are granted.

4. tion

The approved indu ry shall be exempted on profits
derived from industrial activity for five years,
starting from~e first year when business renders
profits, or sales have commenced.

5. Currenc

·An appro ed industry Cqn remove or remit abroad in
foreiO currency all types of currency: repatriated
inv,~tment, capital and profit derived therefrom,
in~est from. loans abroad, currency committed to

for the use of patent rights, for licensing
a reements, or for other services of a third party.

Exemption from Import Duty on Raw Materials and
other Necessary Materials Imported from Foreign
Countries

Group A Industries shall be granted full exemption
from import duty and business taxes on raw materials
and necessary imported materials for the duration of
five years,;

7. Other Benefits to Investors

(a) The approved industry shall receive guarantees
that the'State will not initiate any similar
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industrial activity and that the State will not
transfer any private industry.

(b) In cases where the approved industry is a
company or partnership registered in Thailand,
it shall be permitted to own land r carrying
on the industrial activity to the tent deemed
appropriate by the Board of Inv menta

(c) The approved industry shall permitted to
bring alien skilled worker or experts into
the country, together wit eir spouses and
dependent children irre ective of immigration
law quotas.

(d) Export of products 1 be permittedo

8. Benefits to Investors ~ be Granted at the Discretio
of the Board of Inve ment

~;':';;':;";"'--------------........-f

(a)

(b)

Prohibition
competitive

Increase
products.

restriction of the import of
oductso

import duties on competitive import

(c) Exemp on from or reduction of export duties on
pr cts o

F. Formal A ication

Formal plication has been made to the Board of
Inve ent of Thailand, requesting that all phases of
the oposed kraft pulp and paper project be officially
cl~sified as Class A Industrial Activity, and that this
jirdject be granted the maximum concessions available to
~uch industries in accordance with the provisions of Act
B.E. 2505 and the powers of the Board of Investment under
this Act. The decision is still pending, awaiting the
submission of this Final Report and Project Proposal.
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IV. ,MARKET SURVEY

~is section on the potential market in Thailand on which
the proposed mill will be based considers:

(a) the world background of pulp and pa r as it
has been found to affect theproduc on and
consumption in developing areas countries o

(b) the kraft paper market in Tha'
relation to the proposed mil

d and its
and

(q) the situation with respec
for the paper industry i

to pulp supplies
hailand o

A. World Background

1. General Comments

In considering the d o~t of a cellulose pulp
mill project in an~ ountry, it is advisable first
to examine world ds in consumption of pulp and
paper. In this connection, statistics on United
states consump n and production have special
significance be ause of the phenomenal growth of
this indust in that countryo

It is als dvisable to consider the raw materials
situation, and this subject is reviewed in the
follow' pages o This review points out the great
desirao lity of utilizing all types of raw materials,
inc~ing hardwoods, agricultural fibers, bamboo
a local grasses, as well as softwoods if world
p uction of cellulose pulp is to keep pace with

e consumption of pulp and paper products o

Consumption Trends in the United states

Consumption of paper in the United states has
multiplied by nearly threefold since 1939, increasing
from less than ~6,00Q,000 short tons to more than
42,000,000 short tons in 1960 0 Per capita
consumption increased in the same period from III
to over 200 kgo At present, new uses are continually
being found for paper, and there seems to be no end
to its potential o It has been well stated that
"Paper is a substitute for almost everything, but
there is no economic substitute for paper 0 II
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One of the principal reasons permitting the great
increase' inproducti,on and. consumption of paper is
the fact that new or modified methods of using
new regional fibrous materials have been developed o
The increase 'in pulp production and consumption has

"followed the same trend as that of pape As a
result, paper production has been able expand
to such high levels o ' This fact emph 'zes the great
advantage of developing domestic raw aterials to
the maximum extent possible, thus reasing
dependence upon the limited reso rces of the
traditional pulp-producing regi

3..World...WrdePaper Consumption nds

'"Table I, showing paper co sumption in a selection of
areas of the world, and le II, showing per capita
consumption in varioull ~ount'fies of the,:w6~ld,: are
given on.the next £0 year•• During the years

, since 'World War II g number of factors have served
to restrict the su ly and consumption of paper in

"many countries 0 most important of these factors
have been the shortage of traditional pulpwoods and
fuel on the 0 and, and inadequate foreign exchange
~esulting in i ort restrictions on the other 0 As
a result, spl!le important paper-consuming countries
have only ~ently attained their own pre-war per
capitac umption figures o Had it not been for
these'sh tages and restrictions g consumption of
paper lover the world since the war would have
increa ed to a much greater extento Actually, there
has ena steady increase in consumption in almost
a countries of theworld g year by year, especially

ing the last six years o As the economies of
~arious'countriesof the world expand g the

, ~possibilities for world consumption of paper will
continue to increase almost indefinitelyo

It is evident that if the North American rate (which
continues to rise) is to be even remotely approached
elsewhere intheworld g the requirements for fibrous
raw material will be correspondingly great o To
meet 'such a demand, all possible raw materials, wood
and otherwise, will be needed o
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'fABLE I (Cont.)

TOTAL PAPER EXCLUSI~F NEWSPRIBr.r - GEOGRAPHIC AREA,S AND WORLD .TQ'l'AL
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~4r~-----{ ;
m UI
111 UI
:lJ C
111 :lJ
1l <
:lJ 111

00( -----

C 1l
C :lJ
n 0

11l1l -----------------------------------~
C 0
o UI
:lJ ~
n o UI
1l -{

m ~ I

C 111

~ ~-{ n
~ r
o C
C UI
-{ <:
-{ 111
~ 1l
~ :lJ
:lJ 0
111 1l
>< 111
1l :lJ
:lJ -{
111 0(
UI 0
UI "tJ
1l -{
111 ~
:lJ 111
3: 1l

iii ~
!!! UI
o 0
z Z
Gl UI
<: ill
111 :Ez ~

Z ~
:E 111
:lJ 3:
:1 g
Z 111
Gl ...... r
: 0(

C
C
o
Z

o
:lJ
Gl
;l>
z

.N

~
o
!-
;l>
z
C

3:
C
UI
-{



PROJECT NY-773
Page 50

TABLE I (Conto)
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TABLE II

PER CAPITA PAPER CONSUMPTION IN VARIOUS COUNTRIES

united States
Canada
Sweden
united, Kingdom
Netherlands
Switzerland
Denmark
New Zealand
Norway
W. Germany
Australia
Finland
Belgium
France
Japan :
Italy
Hong Kong
Israel
Singapore
Poland
Cuba
UoSoSoRo
Mexico
Yugoslavia
spain

Per capita.
Consumption
in Kg. 1962

20505
13308
12709
10507
10502
10502

9908
9003
8809
8404
8201
7800
6809
6401
6401
3904
3303
30.).
4~

,,2
21 0 7
16 0 1
1503
1500
1403

Greece
Taiwan
Lebanon
Brazil
Mala~
Phi ippines

A~eria

rocco
Turkey
Tunisia
Senegal
'rhai1and
China «Mainland)
SooVietnam
Malagasy
Burma
Cambodia
India
No o Korea
Saudi Arabia
Indonesia
Ethiopia
Afghanistan

pita
ption

. 1962

1300
1009
10 0 9
1000
1000

706
6 0 8
500
405
400
307
301
208
207
2 0 6
201
104
1 0 2
102
100
008
005
003
001
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4. The World Fibrous Raw Material Situation

In the past, more than ninety per cent of the worldDs
cellulose pulp production has been centered in five
countries of North Arner and Northern Europe. As
a result of this situation, the rest of t world
found it necessary to depend upon these w countries
for adequate supplies of coniferous (' . long-fibered
pulps.

It is be,ing realized more and mor~that this dependenc
on a few countries for market w~ulp has tended to
hold back the development of c lulose pulp production
in other countries of the wor It is also being
realized that the conifer f~est resources of the
Norther,n Hemisphere are b~no means inexhaustible,
and that they cannot be de~ended upon to supply the
raw materials for the w~le world in the more distant
future.

Furthermore, it mus be recognized that more of the
easily accessible niferous pulp wood will be
required for mills now in existence or under
construction. new mills are built in the Northern
Hemisphere in tee, it will become necessary for
them to go more inaccessible areas, establish
complete co nities and perhaps be confronted with
high cap~ expenditure and operating costs due to
the more ~mote situation. NaturallY,this will result
in gre r difficulties for the countries which do
not ave their own resources of papermaking pulp.

A rId-wide average of only 4.5 kg per
c 1ta would necessitate twenty million cords of
~od or twenty million tons of some other fibrous
~aw materials, such as local grass or straw. '
Certainly the coniferous wood now available could not
provide the raw material for increases of this order.

Confronted with this problem, world authorities in
the pulp and paper field have concluded that the
solution is to be found not in the continued use
of the traditional coniferous woods but in the
localized development of use of hitherto
undeveloped sources. As a result, world-wide research
into the development of new raw material sources has
received a great , and a challenge to the
dominance of the coni woods is well under way.
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World needs for wood pulp may be expected to grow
merely on the simple basis of the continued growth
of population and rise in living standards o Thus,
if some countries now consuming small amounts of
cellulose pulp begin to raise their per capita
demand appreciably, then woodpulp is Ii y to be in
short supplyo

In Government circles, this problem is being examined
extensively both nationally and in nationallyo It
is being prompted by the Food an Agricultural
Organization of the United Nati ,the United states
Agency for International Deve ment, the united
Nations Technical Assistance inistration, the
Export-Import Bank of Wash~ton, the World Bank,
and the industrial develo~ment banks of the various
countries, as well as by~her organizations all
over the world o

It will be appreciat
subject of this st
background of the
outlined above o

that the Project which is
must be considered against

rId cellulose pulp situation

the
this
as

The foregoing es for 1963, (Tables I and II),
give the a oximate total and per capita consumption
of paper an board for a number of relevant countries
and regi The data show that the North American
Continent is far ahead of all the other regions in
the l~er respect, with the major European countries
suc as Sweden and the United Kingdom around rather
les han half of the maximum figures o In relation
t~these, Thailand is far behind, but the significanc
o~these figures is discussed fully belowo

~here is every reason to believe that the countries
with low consumptions will gradually tend to move
tow;ards the maximum recorded (L eo the figures for
the United states), and that at the same time the
consumption of the United States will itself increase
progressivelyo There seems every indication,
therefore, that there will be a progressive increase
in paper and board consumption throughout the world
for many years to come o This applies particularly
to those countries which are already developing
industrially and yet have at present a low paper
and pulp consumption compa:red with the United States.
Thailand is a notable example of a country in this
category.
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The tables of Appendices Nos. II, III, and IV show
the trends forec.~t by the Food and Agricultural
Organization of the United Nations Organization
for the next five and fifteen years. These data,
which v.-. ,published in 19GO, are based tly on
the national increase in population of t countries
concerned and partly on the forecast e in the
standard of living whic~ experience ha shown, runs
parallel with paper and board const@tion.

5. World- Fibrous Material Supply f Pulp
and Paper _- Manufacture ~

In the world as a whole th~ is an abundant supply
of fiber suitable for the m.nufacture of some kind
of paper. The statistic f supply would attain
astronomical levels if ~ey were known, for today
p>ractically every kin of vegetable growth can be
a source of 1:tiber fo apermaking.

The problems whic rise are mainly due to unequal
geographical distribution of fibrous materials.
This problem, 't$bugh less acute today than it was
a decade ago, is difficult principally because of
disparitie 'n the economies of the different
countries 0 the world.

The prine pal source of papermaking fiber is, of
cours ood. Until recently the conife~ous

spe 'ea alone were considered suitable for most
pul The sulfate process has relatively
r ntly been adap>ted to hardWoods and, furthermore,
o er new and quite revolutionary methods and

~quipment have been discovered an~ developed for
pulping l:iardw66ds. - -Although hardwood pulps
cannot be considered the equals of coniferous pulps
for all purposes, they are, nevertheless, proving
aatisfactory substitutes for many purposes. They
are destined for a much more ex~lted status in the
future of pulp and papermaking.
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Technology has also opened the way to the use of
other, non-woody vegetable materials su~h as bagasse,
bamboo, straws, grasses, and even reeds. -Some of
these materials have been recognized·aspulpable
for well over a century, and some (particularly
cereal straws) have at one time or anot~:r been used
extensively for paper manufacture. Str'" is now
an important source of fiber in many ntries, as
in the Netherlands. Bagasse, esparto, the hemps,
bamboo, .and a long list of other m rials have
established their suitability fo certain purposes
in many countries.

Fears of world shortages of rmaking fiber as
expressed several years ago~were based on the
availability of coniferous~wood. Such fear is no
longer justified on awo~-wide basis because the
great and growing use ~intermediate length. fiber
from hardwoods, bagas~and bamboo is relieving the
pressure on long fib~~d pulp. Also, recent
appraisals of exis~ng supplies of conifers in both

'Europe and North ~rica show larger existing stands
than were found in former surveys, and the increased
integration ofGiPlp and papermaking and, mqnufacture
of other wood ~oducts enable the wastes from other
wood-using j2:dustr,ies to go to the pulp mill. Added
to this is 'Qle improvement in forestry husbandry
which pr 'ses more cords of pUlpwood per land unit,
in short growth cycles and probably at lower cost~

, To the extent that they are available the 'statistics
ind te that the resources of materials for medium

short ·fibered pulp are very much greater than for
g.fibered pulp. Moreover, the geographical

istribution of the short.fibet:'ed material is wider.

The conifers, the principal source of long fibered
stock, are 'located largely in the North Temperate
Zone. The occurrence of conifers in South America,
Africa, Asia and the. pacific Area is limited not only
by nature but also by former' uses for" them. For
inetance,much of the original stand of Parana pine
in Brazil has been cut over for lumber, and the
availability of accessible stands for pulping is
at the present'time relatively minor. However, in
NewZealana, Australia, Chile ~nd South Africa,
Insignis pine plantations are successfulty supporting
substantial pulp 'and paper operations; so substantial
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in fact, that New Zealand and Chile are well.on
the road to self-sufficiency. Some 50,000
hectares of planted conifers in Indonesia indicate
the possibilities of providing long fiber pulp woods
even in the tropics o

ent and
rdwoods and

owing awareness
many papers

ry papers,
with fortification

satisfactory

Associated with the technological impr
development of pulping processes for
for bagasse, and other fibers, is a
on the part of paper makers that f
such as printing, writing and sani
medium length fibers used alone
with long-fiber pulp will produ
results •

.,6. Fiber Supplies in' the Worl~egions."These developments are extending the supply of
fibrous materials in th~ older papermaking regions
of the world and are ening up possibilities of
domestic manufactu~J:;e... n the many new regions o . There
are, in fact, few eas in the world today which

,~

do not possess some fiber which can be used
economically t~Lmanufacture domestically a large
part of home r~uirements. The position, by
continents, is summarized belowo

(a) Nor~ erica

~Qi.thAmeriCahas a forest area of 720 million
riel:tares according to the FAa, of which about
alf is considered accessible. On these

lands, which comprise 32% of the total land
area, a wide variety of conifers and the full
complement of temperate zone hardwoods can
be found. At the North, in Canada, parts of
eastern united States and Alask~ are the
spruces, firs and hemlocks which are suitable
for all kinds of long-fiber pulpo On the
western coast are hemlocks, firs and pines
which support one of the World's largest
concentrations of pulp and papermaking. In
the S:outheast?the Southern pines, pulpable by
the sulfate and groundwood processes, support
the world's largest production concentration
of wrapping paper and strong boards and, more
recently, of other grades of paper and board
as wello In southern Canada and throughout
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eastern united states there are large stands
of hardw90ds. These range from the poplars,
which grow.up on the pine lands of the .North
after logging and subsequent burning, to
predominantly beech, birch and maple forests

'sf the North and the gum swamps and scrub oak
uplands of the South. In all of se regions
pulp and paper are now being rna

Canada can double its·presen"!:t"1roduction of
newsprint paper and of market~ood pulp,
according to the findings the Gordon
Commission. Although ~ar tbis possible
expansion would be for e use, the larger
part would be availab or export. Canada,
in fact, may well be e theworld's largest
supplier of long fiJC,er.

The supply situat~n in the United States is
now viewed wit~~re optimism than it was a

·few years ago .~ recent examination conducted
by the Unite tates Forest Service revealed
that the United States has sufficient forest
land to su port any foreseeable home demand,
that it enough current available forest
~upply to support its present fGrest industries,
and t its future wood requirements can be
met itbe forestry services are expanded
ac dingly.

addition to virgin woodpulp, North America
possesses a vast supply of" waste paper, enough
to supply up to a quarter .of its paper
production requirements. ·It also has other
materials such as agricultural residues
(cereal and flax straws and bagasse) and
industrial wastes such as hemp, jute and
textile cuttings.

The United states has hitherto not been self
sufficient in wood~ulp and newsprint paper.
Actually, it has been theworld's l~rgest
importer of these products and will undoubtedly
continue to be an import_r but on a gradually
declining scale. On the·other hand, the
United States exports a considerable tonnage
of woodpulp and paper of various kinds. Its
future role as an exporter is probably limited

..
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to sulfate woodpulps ana to strong.wrapping
paper and contain~r a~d'similar boards for
packaging purposes o . It 'is unlikely that exports
.of other grades will become more important than
they are at the present time o

(b) Europe

The total forest area of Europe, ctially
all of which is accessible, .amo'lfl\ts to 108
million hectares o Of the 105 m~lionhectares of
accessible forest land, 63 mi ion hectares are
listed as conifers and 42 mi ion hectares as

.hardwoods 0

The European forests ar~imilar in character
to those of easternN~th ~ericao At the
north and in the highlands· of the continent
are the softwoods: ~ruce, fir and Scotch
pineo Fringing t conifers in the north and
extending wide~la ross central Europe are the
hardwoods 0 Bo types have been under
increasingly i~ ensive .forest management for
many generations, which in the case of softwoods
has been dittcted more and more toward the
production of pulp wood o

Recen~.:surveys in Sweden and Finland have
reve~d substantially larger pulpwood
su ies than were thought to exist o Announced
pI indicate that a considerable part of

w production will be converted into paper
r domestic use and for export o However, the

plans also call for large increases in
exportable pulp, especially the strong chemical
grades o The pulp countries of Europe producing
surplus pulp have been Sweden, Finland, Norway,
Austria and Czechoslovakiao Before the last
war, ,Germany, Poland, Estonia, Austria, Latvia
and Lithuania were able to meet their own
wood requirements and provide enough to
support some export trade in woodpulp, paper
and other wood products o Of these countries,

. Austria alone exports at the present time o The
statistics quoted earlier in this report
indicated that Europe as a whole is approaching
a .balancein its woodpulpand paper production
and consumption o To the extent that these new
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plans are put into effect" it appears pOlSsible
that Europe can maintain its role as a world
supplier of woodpulp, newsprint and other
grades of paper for some time yet.

Most of the rest of the countries 0 Europe
depend to varying degrees upon imp s of wood
~nd products of wood. Their for t supplies are
not sufficient to meet domestic E;!ds.. Each
country has, since the war, r amined its
wood situation with a view to educing the
necessity for imp'orts. ThEL~therlands, in
particular, has increased ~useof cereal
straw for paper and boar and is now. exporting
substantial tonnages· t 0 her European countries"
France has -gone exten ely into pulping

.hardwoods andresin~ pines. In Rumania,
Hungary and Russia~reeds are being pulped in
increasing quantiti~s.

The use of was e paper to supplement other
papermaking rs is, of course, extensive in
Europe. In some countries other fibers are
used, esp ially esparto for the production
of fine b papers in England and·France •

. This grass is imported from Northern Africa.

The se of hardwoods is increasing in Europe
as is in North America. In the countries
p~.,. sessing existing pulp industries, expansion
~/hardwood pulping can be expected. In
ther countries the use of hardwoods may be

difficult, except in small; cold soda and semi
chemical mills which are economical in much
smaller sizes than with the 'conventional
chemical processes.

Although.North American exports are increasing
and yearly are claiming a greater share of
the world market,Europe and in particular
Scandinavia still remains the chief supplier
of export woodpulp and paper. If, in the
future, European consumption should begin to
exceed its supply of woodpulp, Europe will
find bridging the gap in supplies by use of
other fibers difficult and it may become an
importer of pulp. This could take the form
of the development, by European capital, of
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pulp facilities in other parts of the world,
in the tropics, for instanceo An element of·
uncertainty is introduced into these'forecasts
by the implications of the European Common
Market developments, and in particular the as
yet unsolved problem of whether Gr at Britain
will join this customs unionQ If is is not
done, then it is highly probabl hat the
Scandinavian countries will con rtincreasing
quantities of their woodpulp oduction into
paper which can be exported t Britain under
more advantageous customs than apply to
the six countries at prese comprising the
Common Market o This co mean less pulp
available for export ~om Scandinavia, and
the whole pattern of ~e pulp and paper
industry (export import) in Europe could
thereby be modifi~ considerablyQ

The Soviet

In the Sovi nion, 34% of the land area is
in forest Q Much of this huge area is
inaccess e at present o Of the 420 million
hectares nsidered accessible, 297 million
hectares of conifers and 50 million hectares
of ha oods are under exploitation at present Q

Fo the time being the Soviets have little
~ason to consider hardwoods for pulp except
~r special papers Q They have vast areas of
conifers, mostly spruce and fir (with some
pine in the south) which can be used for
conventional chemical pulpsQ The potential
is very large, but although the production
and consumption of woodpulp and paper in the
Soviet union has grown very rapidly in recent
years, little production purely for export
has resulted Q Whether the Soviets will enter
seriously into world competition in pulp and
paper is not yet knownQ

In a country so vast as Russia, with a large
but scattered population, there is some
possibility of the development of a paper use
pattern similar to that of the united States,
with the exception of advertising Q packaging
for transportation of consumer goods could use
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large quantities of paper and paper board in
the future. This is a possibility which cq.n
be expected as the standard of living rises.

Generally it has always been held that the
problem of transporting woodpulp a d paper
products from far inland forest a s to
tidewater for export would hand' p the S'oviet
Union in developing a world tra This may
be the case in the North, bu ecent
information indicates that there is a
substantial development 0 per and pulp
manufacture in the South wh re there are
tidewi;lter ports. Some ort trade may
originate from this

(d) Africa and Asia

Africa and predominantly hardwood
regions. Afri as a total forest area of
800 million h tares of which 282 million
hectares ar cessible and one 107 million
hectares are under exploitation. All but 2
million hJr~~tares of' the exploitable forest
is hardwo~. Free Asia has a total forest
area of 420 million hectares, 264 million
hecta~ of accessible forest, and 94 million
hec res of forest under exploitation. Asia
al as only 2 million hectares of coniferous
~ests. In the Asiatic countries in the
~iet Bloc there is an area of 36 million
hectares of exploitable forest, of which 28
million hectares are of softwoods •

. These forests are principally typical multi
species forests of widely ranging wood densities
and other characteristics. They are also
forests with occasional large trees in dense
stands of small trees of little real value.
Whether these natural forests will prove to
be economic for any sort of operation is
questionable. It is likely that in the future,
and as demand occa~ionso they will be cleared
and the land subsequently planted with single,
fast-growing species or simple mixtures
designated for specific purposes. Under such
conditions much of the forest land in both
Africa and Asia may well prove capable of
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producing fiber on very short rotations and
at high yields per hectare.

The existing indigenous forests are not likely
to support pulp and paper production for export.
They may be used to a limited extent for
domestic production. However, pl ation
forests in these regions may bec me important
to provide export pulp and pape n the more
distant future.

In Africa as well as in So east Asia, bagasse
for medium length fiber, e straw for short
fiber, and bamboo for 1 fiber can easily
become the sources of co plete paper supply for
many countries. It i~even possible in some
~ases that other lo~ fibers such as ramie,
kenaf or sisal could be made available, and
that no strong pu1'tts from other parts of tile
world would be ded for domestic supplies.
The prospect f uch combinations for export
appears doub 1 within the foreseeable future,
for they wou be competing against combinations
of like nature from South America, and with the
plentifu~upply of short and medium hardwood
fiber in the northern countries.

(e) and South America

:'

~er 40% of the total land area of 2 billion
U million hectares in Latin America is
classified as forest land; 310 million hectares
are accessible and only 78 million hectares are
under exploitation. Some 10 million hectares in
the exploitable forests are coniferous, and
the rest, 68 million hectares, are tropical
hardwoods. The softwoods occur in the highlands
of Central America, in southern South America
and in the Parana pine plains of Brazil. The
softwoods of Mexico are being pulped to an
appreciable extent at the present time. The
Parana pine of Brazil is suitable for strong
pulps, but the merchantable supply within
reasonable proximity to logical mill sites
is not sufficient to support but a few
operations of economic size •
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.In Chile,.planta.tion Insignis' pine .:usbeing
pulped in sufficient tonnage to supply dome. tic
markets and to provide considerasle exce.. for .
export. It is expected that tbe large stands .
of this plantation pine will form the balil
of a major export industry for Chile in the
future.

Xn:Jrazil J Argentina and Chile,. ioushardwood
.,ecies have been planted ani enewbeint·uaed
fGr pulp. In Brazil; eucalyp grows well and
is a dependable sauroe for rt-fi.er pulps •

. In Argentina t will~ws an oplars have .een·
plaRted extemsively an<lj ey are now a.in! used
fQr ahort~fi~er pUlpsQ~In neither Brazil nor
A1::'cgentina are there ~lantatiensof pin. ani
other conifllrs readY1'ttt for pulpinf, althf>U~h
in18.th cOlllntries )Lans have eeen. pr(ji)JuilHleci fer
relatively lar9~~ale ,lantin! of pine•

. In Central Am ca anei parts Qf·South America
there ar•.~ iesoflencg-fililerplants ef. the
hemp family, whiCK are heincjJ useclin one case
to~ke p~rQ ~ereare otherp~ants also
which umier su-itasle circumstanc•• ·..... supply
now a~mited.uaatity of lent-fiber pulp an.
mUQh l'itf:!er suppUes after cultivation..

.much of Latin America the ciifficult technical
lem. of pulpin~ local har_woods of many

p.cie., andthe-.ually difficult econemic
~••l.m ef clearin! land and plantin! SiR!le

fa.t-growin, specie., can •• (and is .eing)
avei4•••y pUlpiDg ~&!as.eQ Certainly in

-Cua., the low~ands ,ef Central America, in
'.ru, ana in liorthern Ar~entinawh.re it is
availa..le, ba,asse effe..I's the l!iIuick..st and by
!ar the lealt ex,ensive means of obtainin,
••iliumierttth ·f'i:tter suitalde for printint' J

wtitin! and w.I'appia, papers with little if
lnyfortification with 1on~ fiser; fGr
.troft4J papers it is fortified with locally
!~own .10119 fiher, such as .i.a~J and len!

'fibere« wood pulps, such " •. 'arana pine in
'Jrazil and Inliqnis pine·in Chile, a. well
as with imported pulps from the:Northern
Hemisphere.
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7. General Conclusions

It is evident from the above brief survey of the
world background of the pulp and paper industry,

. that the following main conclusions apply:

(a) There is a considerable potential r the
development of pulp and paper p uction
throughout theworld o In the c e of the
developing countries this is ost without
limi to

(b) There is abundant fibrous
above purpose for many
in perpetuityo

w material for the
s to come, probably

(c)

(d)

This fibrous raw ma~rial is not necessarily of
the traditional l~g fibered coniferous type o
New methods of pro~essing have enabled a wide
variety of alte tive fibers to be used,
despite the f ct that these are medium or
short in fib lengtho

In conse~nce, there will be an increasing
trend fo~eveloping countries to become self
supporting in respect to their pulp and paper
requi ents o
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Eo The Paper Industry and Market in Thailand

1 0 ·General·Comments

The Market Study was primarily concerned
four general grades of paper products us
packaging industry in Thailand and whi
manufactured by the proposed millo

with the
in·the

are to be

All four are types of "brown" or kr
so-called because no bleaching is
pulp from which they can be made o

described briefly as follows:

paper,
quired of the

These grades are

(a) ·KraftPa erUsedfor P and Fa er Sacks

This grade includes t~ heavier grades of basis
weight 70 to 100 g/~ used in the manUfacture
of multi-wall sa for cement, fertilizer,
tapioca and oth r similar products,and the
lighter grades basis weight 60 to 80 glsm
used in the manufacture of paper bags used
commerCial\!f

(b) Kraft Liner Board

This r~uct is a heavy paper or light board
of b s weight 120 to 135 g/sm, made from
kr t pulp, and is used in the manufacture of
c ugated boxes for shipping cartons o The
~x consists of a layer of corrugated material
-tfandwiched between an inside and outside layer
of kraft liner board o This type of fabrication
gives a paper box board which is a very strong
and resistant material ideally suited to carton
manufactureo

'(c) Corrugating Medium or Board

This material is a low-grade thick paper or
thin board of basis weight 70 gismo It is
the center portion of the three layers
describedabove o Its purpose is to keep the
liners separated to form the .structural member o

Therefore, its stiffness is of greatest
importance o

\
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Corrugating medium, comprising twenty-five to
thirty-five per cent by weight of ordinary,'
carton fiberboard, is not necessarily made
from kraft pulp because stiffness can ' be' '
obtained with lower quality pulpso Thus, short
fibered raw materials may be used, h as
mixtures of bagasse pulp and waste p per, or
semi-chemical pulpo

(d) Miscellaneous Kraft Wra rs

These grades are made in we ts of 40 to
220g/smand include vari brown wrappings
which are used in commerc and industryo Some
of them ,are made of kr~ paper and others, the
so-called II imitationJcraft," use lower strength
raw materials o The !~ter are cheaper products,
often containing wa~e paper Q but they are
nevertheless impo ant, to the economy of a
paper industry b ause they can comprise a large
proportion of e wrappings used o The fact
that they are eaker than kraft does not mean
that they are not' suitable for the purpose for
which the~re used o In many cases, their
quality can be increased, such as by the
inclus' of wet strength resins, which prevent
a ba m de from even relatively weak materials
fro eaking in use when wet o

The pr ding four categories describe the basic
type of paper to be produced by the kraft project
bein contemplated for Thailando The following

et Analysis will, therefore, concern i tsel·f
pr marily with the present, past, and future

nsumption of these four types, so that the total
capacity and future production schedule of the
proposed kraft project can be reliably establishedo

In approaching a problem of this kind, the
conventional method is to plot the consumptions of
'the various types of paper and board in use for
some years prior to the date of the study, and then
to extrapolate the resulting curve into future
yearsoIn this way, it is usually possible to obtain
an approximate indication of the likely consumption
of the different types of paper products under
consideration by the time the proposed mill is likely
to start-up and at intervals subsequentlyo Due
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allowancemust p of coursep b~ made for abnormal
circumstances, such as the establishment of a new
industry using large amounts of one,or two paper
types p but influences of thiskinq usually result
in the forecast figures being lower than the actual
figures so that the former provide a mar of

.safetyo

in in advancep
size and type

iven time to
d quantitative

In this way, it is possible to ascer
with' a fair degree of reliabilityp
of mill which should be built at
best accommodate the qualitative
requirements of the countryo

.2 0 "Sources

Several
for the

of Market Informatio~

basic sources of i~ormation
following market 'ttudy 0

have been used

by the
annual

'ics, as published
toms in monthly and

reign Trade p 1962;

Thai import stati
Department of
Statements of

(a)

(b) FAO data, ~published from the International
Conference on Pulp and Paper Development in
Asia an the Far East, Tokyo, Japan, October
l7-3L, 60;

(c)

(d

Inter iews with Thai manufacturers p importers p
de~rs and consumers of paper and board
~Oducts,March-APril1963;

Official publications and regulations of The
Thai ~evenue Department p the Ministry of
Industry, The Department of CUstoms, and
others 0

30 Paper Production, Imports and Consumption in,Thailand

(a) Domestic Production

Present domestic production in Thailand is
approximately thirteen thousand tons (13,000)
per year p broken down as followsg
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Estimated Production
1963

(1) .The Karnchanaburi Pulp
and Paper Mill

3,000 tons

(2) Bangpa-InMill

(3) Three small mills

7, tons

00 tons

Estimated Total
Domestic Production

A description of the above mil

(1) The Karnchanaburi P

12,000-13,800 tons

is as follows:

er Mill

This mill is si~ated on the 'Mae Klong River,
just below the junction of the two Kwai
Rivers (see M Noo 1, and Sectism:qn,Fi,brous
Raw Materia ), and is approximately one
hundred tw y kilometers (120 km) by road
west of Bangkok 0

This was started-up in 1936 under the
ausp'ces of the Thai Government and it was
ori ally intended that the mill would run

irely on bamboo, drawn from the localityo
this purpose, some four thousand eight

undred square kilometers (4,800 sq km) of
amboo forest surrounding the mill site were

set aside as a reservedarea o For reasons
explained in more detail in section v, the
mill has not been able to make use of this
reserved forest to the maximum extent possible
This is due partly to the fact that the
bamboo occurs in admixture with other plants,
particularly trees, but. mostly due to tbe
depredations of the local villagers and
farmers, who have cut and burned large
areas of stands of usable bamboo 0

Around 1955, paper was being produced at '
Karnchanaburi from a mixture of seventy-five
per cent bamboo pulp and twenty-five per cent
local hardwood pulp of the Bombax species,
which was found to be quite suitable o This
local hardwood was also subject to
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depredations of local farmers, and the
required quantities were difficult to obtaino
Two or three years ago, the mill reverted
to one hundred per cent bamboo pulp and,
according to the latest information,
(July 1963), is still operatin this
basis o

Current output of paper iSAPproximately
ten tons per day. Plans aU being considered
to double this capacity, ubject to the
availability of suffici t supplies of bamboo

The types of papers me by this mill are
chiefly the cheape~grades of bleached
writings and prig;ingso A small amount of
wrapping paper is also produced,largely for
the mill D sown 'seo An analysis of this
wrapp1ng pap which was apparently made
when importe hardwood pulp was being used,
is given Appendix V (Sample C)o The
very low rength properties (in spite of
the presence of thirty per cent chemical
wood ~p) should be noted. Apart from the
small quantity of wrapping paper produced,
th roducts of this mill are bleached
graes of papers. The present activities

this mill, therefore, do not conflict
ith those of the project kraft mill,which

is the subject of this Report.

2) Bangpa-In Mill

This mill, also Government owned, is located
east of Bangkok, on the Chao Phraya River,
(see Map No. 1), which subsequently flows
southward through Bangkok to the sea. The
mill was started-up in February 1961, and
uses a furnish containing approximately
seventy per cent bleached rice,straw with
twenty per cent of imported chemical wood
pulp to make white papers. The remaining
ten per cent of the furnish is usually made
up of the "broke" from the mill production.
The paper machine makes a trimmed reel of
paper 3.3 m wide at a maximum speed of
200 m per mino
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The capacity of the pulp mill is. forty tons
per day, using an eight~hour cooking cycle,
but it is estimated that this could be
raised to sixty tons per day, or, if a

.second paper machine were installed, the
total capacity of the mill cou eraised
to one hundred tons per day. Th obstacles
to increased production are digestion
operation and adequate sup ies of.,raw
materials, rather than the per machine
speed. Further details garding the site
and method of pulping u at this mill are
given in Section VaX of this Report.
The important point t note here is that
this mill, like th~arnchanaburimill,
produces white p~ers almos~ exclusivel~ and
therefore does no~ compete ~n any wayw~th

the proposed kr~t mill.

It is common nowledge that the Bangpa-In
Mill is wing under difficulties,
especially ithregard to supply of raw
materials. (Daily production is currently
at thettate of twenty-five to .thirty tons
per dayo) And there are rumors of its
pa 'ng out of Government hands and of

os ible developments which would result in
her paper production. Such developments

would affect the project kraft mill only if
it were decided to make brown (ioe. unbleache )
types of paper instead of white papers. This
possibility seems unlikely at present in
view of the already existing facilities for
making bleached pulp, and the higher selling
prices of writings and printings as compared

. to wrappings.

(3) Other Mills

Southeast Asia Paper Factory,
Thonburi .Province

This is a small faptory utilizing various
types of waste paper to produce one to one
and one-half tons per day of low-grade gray
cardboard.
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Asia Cardboard Factory

Also in Thonburi,this equally small
cardboard mill is very similar in 'capacity
and production to the preceding one.

Luck-Si Paper Factory

This Bangkok mill is said t
three tons per day of low
from waste paper.

produce about
de cardboard

Samsen Paper Factory
Bangkok

A
Recently damaged~y fire, this small mill
was not yetback~ operation in the spring
of 1963. It w~ listed by FAO in 1960 as
a paper mill oducing one ton per day of
duplicating per from waste paper.

The combined tal maximum potential production
of these four mills is therefore approximately·
two thousa~ tons (2,000) per annum. This is
not considerable and it is mostly cardboard.
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(b)

According to the latest statis cs published
in the "Annual SV,>tement of foreign' Trade in
Thailand," released the Customs Department
in August 1963, the total imp s for
1962 amounted to 66,078 metric tons see
Appendix VI for starns data o) a he above
amount, the following categorie could be
considered as falling within t. kraft
and packaging papers class tion:

Imports
for 1962

Descr

6,881
Id~09

309
31

14,218
35

112

rd, cornmon
ard, corrugated

board, noeos u

er, wrapping, oiled
Papex>', adhesive

Paper,
Paper,
Car
Car
C

Code

6410302
6410399
6410401
6410402
6410499
6410701
6410702

53

100

1

174

469

1,629
2,660

403

or paperboard,
p et>c o

and paperboard
bulk, etc o

Cardboard boxes
Other containers, of
paper and board, noeos o

Articles of pulp, of
paper, of paperboard
or of cellulose
wadding, noeos o

seproof paper and
paperboard

Composite paper: or: board,
et.c o

Paper
cr

6411904

6420914

6420101
6420102
6420190

28,500
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As is' 'common throughout the world b the general
ized Customs descriptions, with only one ex
ception, do not specify whether the above
grades of paper are actually kraft, or mostly
kraft, 'or what o'ther kinds besides kr ft u The
one exception, Code 6410302, "paper, aft,li
is quite definit.e 0 The second des iption,
uPaper, ~ommon for packing and wra ~ng," does
not make clear the proportion of aft papers
and imitation kraft papers in th category.
Similarly,: it is not clear wh er Il Cardboard ,
commonel and I' Cardboard, no e. s (not elsewhere
specified) include kraft 1 r board or finished
cartons 0 The remaining Cjitegories are listed
in general: terms because~stoms are' guided
by the descriptions gi~n on shipping documents,
which are c,ommonly gEtneral in nature. As in
dicated by the grou i~g of papers and board
in Customs categor' coarse papers and boards
are interchange Ie.

A proper ana'lysis can be made however by taking
those ca:teg0A"ies into which the products of
the project~mill could be classified, and
adding their totals for the purposes of this
Report:

Descr~ion

Pap , kraft
erg cammon, for packing and
rapping, n.e.s.

ardboal'd, common
Cardboard. corrug'ated
Cardboard, n.e.s.
Paper and paperboard, in bulk,

rolls or sheets n.e.s.
Paper bags
Cardboard boxes
Paper or cardboard containers, n.e.s.

TOTAL

6,881

1,309
309

31
14,218

1,629
2,660

403
467

27,907==
28,000
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The above figure of twenty-eight thousand tons
(28,000) is believed to represent the amount of
imported paper consumed in Thailand in 1962 of
the types and grades which could be met by the
proposed milL

C. Consumption

Paper consumption in Thailand in 1962 is 'ndicated as bein
80,000 tons by adding estimated domesti roduction to
import totals. This represents an in ase of more than
8,000 tons over the previous year, a brings the average
yearly increase since 1955 to appr 'mately 6,000 tons per
year. Allowing for the average yea ly increase, estimated
consumption fo:r 1963 is a minimu~of 86, 000 tons. The
following table gives paper co~umption totals for the
years 1955-1963.

Year

1955
1956
1957
1958
1959
1960
1961
1962
19

['ota1 Tons

38,440
34,800
47,790
47,250
55,280
58,590
71 0 765
80,000

·86,000 (estimated)

urce:: FAD, and "Pulp and Paper 1962 World
Review"

Based 0 consumption data through 1959, projections into
the ~ture were made by FAD in 1960, which forecasted that
p~er consumption in Thailand would reach 90 a OOO tons

. pEMr yearby1965.and 201,000 tons by 1975. These
projections were ·formulated on the basis of the Log
Normal Demand Function as described in the FAD report
entitled, "World Demand for Paper to 1975" (FAD, Rome
1960). The base year for the projection was taken as
the average apparent consumption for the years 1957 and
1958 (47,520 tons) which appeared to be the most normal
consuming year and represented points close to the trend
line for growth rate of consumption. At that time, the
population in Thailand was estimated to be about 21.88
million, the population growth rate was calculated at
two per cent per year, and an expected per capita income
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growth rate of three per cent per year was used, based
on the World Bank Report on Thailand for real income
growth per capita per year, 1952-1957.

Compared graphically with actual consumption totals, the
FAD predictions of 1960 appear to have been
conservative:
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Takirtg int ccount the,eonstmlption data for 1960-1962,
the new ~ine indicates a consumption in 1965 of about
110,000~nll!l. One factor explaining the higher figure
is th~previo~s estimates of ~e population were low.
In 19~a revised estimate gave the total population as
29,~,000 people. Another factor is that per capita
ijfome, increasing from B.1869 to B.. 2184 between 1960
~d 1962, has risen faster than expected. A third
reason iathat many smaller industries hav~'been:

established in Thailand since 1959 under an expande~'

economic development program. These firms, producing
cO$metics, detergents and soaps, flashlight bEltterie"s,
cigarettes, pharmaceuticals and dried foods, have greatly
increased the need for paper, especially packaging
materials .. A fourth reason for the rapidly increasing
rate of paper consumption in Thailand is the fact that
cona~i~n totals in all of Southeast Asia are very
rapidiy growing. Coefficients based on the conservative
p6p~lation and per capita income growth estimates
prev.iously mentioned foresaw consumption almost doubled
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by 1962 over the 1957 levels, and quadrupled by 1975 for
the entire southeast Asia area o Expressed in another
way, whereas world consumption is increasing at a
dram~tic r~te, from 66 0 8 million tons in 1958 to 93 0 1
million tons in 1963, Asiais share of this' crease is
also rising, from 9 0 5% of world demand in 1 to an
estimated 17075% in 1975 and the sub-regi of Southeast
Asia is expected to maintain its present 04% share of
the total Asia and Far East consumptioThailand, a
fortun~te exception in Southeast Asia e to its politica
stability, hard currency, enlighten '~vestment policies
steady growth rate of 4 0 5% per year, surplus of basic
foodstuffs, and lack of a pressi opulation problem,
is expected to also increase itZ share of the growing
regional market, from 29 0 4% in ·~58 to a considerably
higher figure by 1975 if Tha~andls relative prosperity
continues o

D. Total Consum tion of Pa for Packa in in Thailand

On the basis of impor~f 28,000 tons in 1962 of the
grades of papers proposed for the new mill as discussed
previously, and th~omestic production of IIbrown papers ll

and low-grade II carCllJoard II of 2,000 tons per year,· there:
appears to have been a consumption of at least 30,000
tons of kraft kraft-type paper products in Thailand
in 1962. Thi represents 37 05% of the total paper
consumption o

At this p entage and based ona conservatively
project~total consumption of paper of over 100,000
tons b ~r965, and over 200,000 tons by 1975, kraft or
brow per consumption will total over 37,500 tons
by ~65 and over 75,000 tons by 19750 These estimates
are~ll the more conservative if it is recalled that
~e proportion o~ paper board and brown wrappings tends
tb increase to over 50% of total paper production as
industrialization and higher per capita income increase o

In the United States, for example, approximately
18 million tons of the total woodpulp capacity of
32,245,000 tons is in kraft pulp production and over
16 million tons out of 34 million tons of production
is in paper board (see Table III). It can therefore be
expected that the consumption of kraft-type products
in Thailand will be at least 45,000 tons per year by
1966, ~nd climb to over 90,000 tons by 19750
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TABLE III

UNITED STATES PAPER AND PAPER BOARD PRODUCTION

1962

GRADE OF PAPER

Newsprint
On machine-coated paper
Groundwood, uncoated
Book paper, uncoated
Fine paper
Special industrial paper

including absorbent paper
Sanitary paper
Tissue paper except sanitar

and thin
Coarse wrapping and packag~ng

papers

Total

PAPER BOARD

container boar *
Folding.boxbo , except

special f board
Spec~al foo board
Set-up b+oard
Special paper board
Wet ma~ne board

Total

CONSTRUCTION PAPER AND BOARD

Construction paper
Construction board

Total

GRAND TOTAL

1, ~

42
831

1,845
1,811

824
1,984

228

3,714

14,963

9,124

2,692
1,508

569
2,151

121

16,165

1,330
1,542

2,872

34,000

*Includes liners, corrugating and chipboard
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This conservative estimate of 45,000 tons by 1966 has
largely determined the size of the projected mill.

Eo Kraft Paper and Board Consumers in Thailand and
Production Schedule of the Proposed Paper Mill

As previously explained, the rather vague c ssifications
of imported paper make it difficult to de mine the
amount of each major type of kraft-type r duct to be
produced by the projected mill. In or to determine
the specific needs of the market in e years 1966-1967,
and design'the mill equipment accor gly, the major
consumers of kraft-type products re interviewed. In
addition, large importers and dea s were also contacted
as a supplementary source of i~rmation, especially
regarding prices, duties, gra~es and other marketing
information. The results of~ese interviews are
presented below:

(TaIPioca Flour and Milk)

This company is p ently using 40,000 kraft sacks
per month; 30,000,imported largely from Scandinavia,
for export, and ~, 000 for domestic shipment. The
sacks for expor! are 40 in. x 22 in. x 4 in., 6-ply
and weigh 0 kg each. The first ply is 85 glsm,
the other e plies are of 70 g/sm.

The domes ically marketed bags are purchased locally,
and ar 37~ in. x 19~ in. x 4 in.! all plies are of
70 g sm.

o the above basis, it is estimated that the amount
o kraft paper presently used by this company is
~O,OOO bags x 0.6 kg = 300 tons per year.

S. R. Tapioca also uses 50 fiber board cartons per
day, containing 24 milk bottles each, for a total
of approximately 15 tons per year.

Tota~ exports of tapioca flour were 110,000 tons in
1962, shipped largely to the United states. Of this
total, at least 25,000 tons were exported by this
company alone. It is expected that this level will
be maintained in the future, with possibly an
additional 30,000 tons going to Japan.
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2. Tai-Wah Trading Company (Tapioca Flour)

This company uses 100,000 to 150,000 imported kraft
sacks per month measuring 39 in. x 19 in. x 4 in.,
six ply, 80 g/sm per ply, weighing approx'ately
0.5 kilo each, for a total of 600-900 ton er year o

Tai-Wah expects its needs to increase 2~ by 1966.
This firm exports roughly 60,000 tonso~ tapioca
flour to the United States (out of a tal of
100,000 tons to that country) toge er with S. R.
Tapioca. Therefore, these two fi account for
85% of the 100,000 tons exporte per year in paper
bags. Total present kraft sack eds for the tapioca
industry then amount to:

Tons

Tapioca
,

S. R. Co. td. 300

Tai-Wah Trading o. 600-900

Other 106-140

~AL 1,006-1,340 yearly

~ 3. Siam Cement Ltd. (Cement and Cement Products)

This large ompany presently produces 700,000 tons
of ceme er year, and uses 3,600 to 4,000 tons per
year of aft sack paper. It operates two sack
makin~achines to satisfy all of its own requirements,
imp ting the kraft paper directly from the United
Sta s, Scandinavia and Japan.

basic weight of the sack paper is 70-75 g/smand
<lthis is delivered in 450-500 kg rolls, 101 cm wide,

with 7.5 cm diam cardboard cores.

This company is building a new plant in South Thailand,
which will produce 1,000 tons of cement per day by
1966, increasing its kraft paper needs to 7,000-8,000
tons per year.
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4. The Jalaprathan Cement Co. (Cement)

This is' a Government operated company at Nakhonsawan,
producing 600 tons of cement per day. Most of this
production has been delivered in bulk to the yanhee
dam project at Tak, but this dam is near'
completion. Beginning in the summer of 1 63, the
600 tons will be sold on the market. e company
plans to make its own sacks, beginn~ with 500 tons
in 1963, and will. eventually requir~,500 tons per
year of kraft paper, basic weight g/cu m, on rolls
103 cm wide and 120 cm in diamet (maximum), with a
7.5 mm core.

Together with the Siam ceme~co., therefore, the
cement industry will requ~~ 8,500-9,500 tons per
year of kraft sacks by 1966.

50 Chemical Fertilizer C (Fertilizer)

This new company, u r the control of the Government
Lignite Authority Wl 1 initially produce 45,000-60,000
tons of artificial fertilizer by 1966, and eventually
will produce 12 00 tons per year, comprising 90,000
tons ammonium sulfate and 30,000 tons of urea o

The fertil'zer will be packed as follows:

50, .30 j.ijd 20 kg in paper sacks;
50 kg i~three-ply sacks;
30a 20 kg in two-ply sacks.
The u ea sacks will also have a.polyethylene linero

Based on 30 kg sacks weighing an average of.3 kg apiece,
~e sack requirements for 1966 will total 450 tons,
rising to 1,200 tons thereafter.

6. Organic Fertilizer Plant (Fertilizer)

This modern garbage-converting plant is operated by
tbe Municipality of Bangkok. At present, though
gunny, paper and plastic bags are used, much of the
product is shipped in bulk, and it is planned to
increase such shipments. Difficulties have been
experienced with paper bags due to moisture in the
contents, so that plastic bags are favored for
packaging.
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Only 36,000 bags are used presently, or about· 12 tons
of paper per year, but use of a wet-strengthened
paper could rectify the present shipping difficulties
and result in an eventual sack paper requirement of
1,000 tons per year. This cannot be relied upon at 0

present however.

At any rate, the fertilizer industry
approximately 500 tons of sackkra
and up to 1,200 to 2,200 tons some

11 require
paper by 1966.,
me later.

7.
0

Thai Glass Manufacturers (Glass
Bottles and Tumblers) ~

oducts, chiefly

This comvany ships only it~umblers in paper board
cartons, using approxima~lylOO,OOO cartons per
year. It would prefer sn~ping bottles in cartons
also but customers pre~ wooden crates so that they
can be stored outdoo~

The cartons used f tumblers have inner and outer
walls having burs g strengths of 38 and 26 psi
respectively. They are purchased frOm different
box manufactur~s, in ten different sizes; each
carton holds one gross of each size tumbler.

This glass ~mpany foresees an annual increase in
carton e of 5X,to 10%.

The t~age consumed is considered under the Box
Man acturers.

8. ~naGlass Works (Glass'Tumblers)

is company is associated with the Navy Department,
and has recently begun the manufacture of glass
tumblers, so that its needs cannot yet be accurately
estimated. Its bottles are transported in wooden
crates. This tonnage is also considered later.

9. RaylamBattery Co. Ltd. (Batteries)

The total consumption of paper used in rnakingthe
batteries of this company is 15 tons per month or
approximately ,180 tons per year•. This is all
imported directly except for about 25 tons of cartons
which will also be included under totals for f30x
Manufacturers. since most of the other papersllsed

Ii
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in battery manufacturing are of a special kind,
they should not be included in a production
program at this time.

10. other Manufacturing Consumers

s soap
ai

equirements
ox and bag

The remaining manufacturers visited, such
-and shoe companies, breweries, and the
Tobacco Monopoly, purchase their paper
through either importers, dealers,
manufacturers:

(a) Boon Rawd Brewer Ltd. (Be r and Soft Drinks)

This modern brewery and~~ottling plant uses
1,300,000 kraft carto¥ per year in three
basic sizes for 500 ~and 650 cc bottles.

The averageweigh"''I>,Of the above cartons is
0.4 kg, giving a'~tal annual tonnage of
520 tons, incl 'ng the inner partitions.
Soft drinks a shipped in wooden crates.

\

Noincreas~~~n future consumption was predicted
at this bre~ery due to the fact that a
competi~~ brewery has been established and
is expe'~ied to take up the increased demand
for next few years.

(b) Th Tobacco Mono 01 (Tobacco Products)

e shipping carton consumption of this
company is shown in the following table:
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TABLE nz::

THAILAND TOBACCO MONOPOLY

Carton 'Consumption - 1962

Brand

Kled Thong
Moon
Samit
Chief of Rice
Gold City
Royal standard
King Size Gold City
Crown Tip

,000
390,000
42,000
74,000

100,000
6,500
4,800
2,400

1,029,700

An annual increase requirements is estimated at
5-10% for the next five years •

. Thi s company
kraft papers
Some of thes

als imports a certain amount of
hrough the Government Lottery Bureau.
reas follows:

Tons
., ':eerYear

~fUtum . sed kraft 34 in. x 45 in. 48 g/sm 100

Bi enised kraft 2,700 in., 280 em wide 30

o ribbed kraft 34 x 45 in., 49lbs/ream 200

Kraft brown paper 34 x 47 in., 60 lbs/reaml

TOTAL 331
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(c)

This manufacturer produces shoes, bicycle tires
and uses 2,000 kraft cartons per month (18 ina X

18 ina X 12 ina)a They also use 80,000 smaller
board boxes (3~ ina X 5 ina X 2 ina> or tube
packaging and 100,000 small bags of ght
imitation kraft for shoe packagin

(d) Soap Companies

The consumption of cartons he several
vigorously competing soap nd detergent companies
in Thailand is a closely ded secreta The
cartons used weigh 0 0 6 ~ each, and are all
purchased from Thai box manufacturers a It
would be safe to say ~at over 2,000,000 such
cartons are used per"year, for a total of at
least 1,200 tons p I' year a An increase of
5-10% per year is dicated o

lL Converters

(a) Sack Manuf urers

"

Thai Pur Products Limited is the only
indepen t kraft multi-wall sack manufacturer
in Th~~~anda It utilizes one machine of
Japan~se origin and four stitching machines~
wi a capacity of 20,000 bags per eight-bour
da or a total of 3,600 tons per year a In

2, however, only 800 tons were converted
into sacks, most of it going to the tapioca
and cement industries for domestic use, due'
to the fact that its sack size of 40 ino X

19~ino X 4 ina is not acceptable to many
exportcustomers o

Their kraft paper is imported from the United
statesa~basicweights of 72, 75 and 80 g/sm
~nd xo~l dimensions of 40 ina and 48 ino

" ..~idth, 30 ino diameter (maximum) and 3 ina
cot~e centers a Future increases are not
fores~en due to the decision of the cement
industry to make its own sa.cks a
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12. Box Manufacturers

(a) Riang Seri.g Box Works

This company has its own corrugating machine,
with a capacity of 200 fpm, or 25 t per day,
or 40,000 boxes per ten-hour day. P sent
production is 15,000 boxes per da or 2,700
3,000 tons per year. Most of t e raft liner
board is imported directly fro he united
states. The corrugating med' is from Japan.

Thi~ box manufacturer exp ts to be running at
full ten-hour per day cap ty of 7,500 tons
per year by 1966. Roun~the-clock operation
would naturally incre~se capacity to 17,500
tons per year with t~~sarne equipment, although
box factories do no~,normally operate this way.

board
other
V,

al analysis of liner
edium used by this and

s are shown in Appendix
B2, . D and E.

Results of ache
and corrugatin
box manufactu
columns Bl and

(b) Packaging M nufacturing Co.

The cor gating machine of this box manufacturer
has apacity of 80 fpm. Four box-making
machi es presently produce 600-800 tons of
b s per year. About half of their liner

oard is imported directly from the United
ates and Japan and half through an importer

representing Finland. The corrugating medium
of 122 glsm is also from Finland, the liner
board is 160 g/sm.

(c) Thai Paper Box Factory

This company uses 1,200 tons per year of liner
board and corrugating medium from Japan,
Finland and the United states, about one-quarter
is purchased through an importer and the rest
obtained directly. Reels are 48 and 50 inches
wide. The machine speed is 120 fpm ona ten
hour day basis.
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Bangkok Package Factory Ltd o Partnership

.. (e)

This company uses 1 0 200 tons per year of carton
materiali 800 tons are imported directly and
400 tons are received through an agent o Two
machines are operated from 8 AM to 1 PM,
producing 30,000 boxes per dayo Th iner
board and corrugating medium are United
States, Japanese and Swedish origi So. 0
Thai Kon Industr and commer e Ltd o

This company makes 10,000 rtons per day,
running at 50 fpm from 8 to 9 PM o and can
'increase i ts production/t~? 15%0 It plans to
install a new machine running at 200 fpmwhich
will increase capaci four to five times o

Present paper consu~tion is 80 tons of kraft
liner board, 60 t s of corrugating medium and
50 tons of parti nmaterial per month 0 or a
total of approx ately 2,400 tons per year o
Most or all i rchased through agents from
the United States, Finland and Japano This
company iSII~fwtesting a type of corrugating
medium from-Australia 0 which is much cheaper
than th corresponding Finnish product (see
Appendi Column E for analysis o The
furni and low strength merit attention) 0

It believed that the above five box-
makJ.ng companies represent the major c0l?-verters

kraft board and corrugating medium into
boxes o All have their own corrugating machines;
atlwill be running under total capacity
shortly, and all appear to. purchase raw
materials from whatever source offers the best
price o The total and projected productions
of these four box makers should give a reliable
indication of 'present and future needs for their
types of paper and board o
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13. . Wrapping Paper Consumption

The market for wrapping and smaller grocery~type

bags made from kraft wrapping and imitation kraft
is not as clear as for the previously discussed
products o It was learned during the Sur that
most grocery and other types of shoppin ags are
made in small shops or in the homes b and o The
required paper is purchased from man~ paper dealers,

-ct! ~A

who import their needs either direct.:JiY or through
the Government Lottery Bureau o

The following interviews conce the Lottery Bureau
and other importers and deal who were willing
and able to shed some light the kraft paper
market in general, and wr~fpings and bags in
particular o

(a) Government Lotter Bureau

As mentioned viously, this Government
agency purchas all of the Karnchanaburi
millis production of 3,000 tons per year for
resale o on, it imports 300 to 400 tons
of kraft paper per year, as well as large amounts
of types o About 70% of the Lottery

paper is sold to the larger wholesale
pape ealers, and 30% to other Governmental
D~~~r ments such as the Ministries of Defense
anti Inter ior 0

Lottery Bureau stated that 3,000-4,000
tons of kraft paper between.the basic weights
of 32 and 121 g/sm are imported into Thailand
each year o This quantity is expected to
increase to 6,000 tons by 1966 0

The Bureau is not aware of the quantities of
kraft papers above the basic weight of 121 g/sm
which are. imported directly by the larger
wholesalers o

In this connection, it might be well to note
that imports of certain types of paper are not
entirely unrestricted o According to
announcements by the Ministry of EconomicA·ffairs
in March 1962, import· licenses are required for
the following paper products related to this
Study:
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Kraft paper weighing 32-121 gismo

Wrappings, except those used for cement
bags o

All kinds of paper bags, except se
for packing cement or tapioca fl r
exclusivelyo

The import licenses for the papers,
(as well as many other types less concern
tb this Study), will "only b ranted when
the importers agree to bu~~~ne-third .of the
quantity imported from lod~lt paper mills o"

Moreover, the Governm]pt Lottery Bureau has
a monopoly on importin~ one large category
of papers: glazed unglazed wood-free
or non-"wood-free 'ting or printing paper
weighing under 12 gismo

It is obvious om examining the full list
of governmental restrictions on paper imports
given in Apf~ndixVII that the objective
is two-fold: to keep out paper products which
might c ete with the production of the two
Governm t pulp and paper mills, and to
insur the sale of this production by means
of Ii ing the issuance of licenses for the
im t of papers in large demand to the
~~rchase of certain quantities of the Government
~oduced paper o

(b The Thai Paper Trading Co 0' Ltd 0

This dealer imports largely newsprint,
approximately 15,000 tons in 1962, and a small
amount of wrappingso (Total imports of
newsprint in 1962 are given as 15,458 in the
Customs statistics o )

(c) Berli,Jucker & COo

This large importing firm now imports only
1,500 tons of kraft liner board per year, all
from Finland, and sells it to the box
manufacturers described previouslyo
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(d) Hamlet & Coo Ltd o

This firm imports l,5~0 tons of 70-80 g/sm
kraft sack paper and 500 tons of kraft liner
board per year from the United States o All
is sold to large users rather than t
wholesalers o

(e) Kit Karn Charoen Ltd o

This medium sized wholesaler retailer stated
that he sells a yearly volu f 1,000 tons of
40-50 g/sm of kraft paper, a 3,000 tons of
32 ...100 g/sm paper/year ..H liys.,.bgth from :larger
wholesalers and directl~,.from abroad, and sells
largely to printing firm~ and small shops
using wrappings o He ~'timates there are
approximately 30 ot~er dealers like himself
in Thailand.

(f) Guan yau lluat

This large paper wholesaler deals in all types
of paper o imports an average of 100 tons
of 121 g/s aper per month directly from the
United States and sells it for wrappings and
shoppi ags o He estimates t.here are four
or fi other large paper dealers with a
comp able sales volume of kraft papers o
(~f,ording to the Lottery Bureau the five
largest paper dealers in Thailand are~

1 0 Guan Yau Huat
2 0 Hua Chieng
3 0 Hua· Kee
4 0 Sang Far
50 Asia)

·In estimating the size of the present and
future markets for kraft-type miscellaneous
wrappings and small bags, most or all of which
is sold through wholesalers and d~alers,

certain assumptions must be made o
. .

Since the Governmental Lottery Bureau is well
informed regarding licensing, its estimate of
3,000 to 4,000 tons of imported kraft paper
of basis weight 31 to 121 g/sm can be acceptedo
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If the five largest Chinese paper-wholesalers
import a total of approximately 6,000 tons of
kraft per year, it might be assumed that
about half is within the licensed basis

,weights and is therefore accounted for by the
Lottery Bureauos estimateo Stocks 0 heavier
basis weights were found at all dea s visited,
so that this figure of half is pr bly very
conservative o

It is the practice of smaller alers to group
together in importing direc from abroad in
order to enjoy quantity c unts o The total
amounts of basis weight 0 121 g thus
imported, however, are t known, and must be
deduced from the total f the import statistics
by- subtracting the k~n quantitieso

- . . -'~I\*,
Th~re£ore, if 30,~00 tons is taken as the total
of kraft-type pa~~s and boards imported in
1962, minus aPfioximately 8,000 tons of liner
board and cor.,~'ating medium, minus
approximately 7,OOO-tons of sack paper, the
total of k t-type wrappings is approximately
15,000 ton 0

Compar to the following FAO table and very
cons :vativepredictions made in 1960, this
figu of 15,000 tons is fairly accurate o
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TABLE V

WRAPPING PAPER CONSUMPTION IN THAILAND

Papers*'
int,

and

Wrappings and Other
(excluding new

printings, writi s
a er b ds)Year

1955 7 , .

1956

1957 8,750

1958 9,870

1959 11,860

1962** 14,500

1965 17,500

1975 39,000

* "Other
in 1962.

ers" amounted to only 1,500 tons

** I~rpolated
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A total tabulation of the market for the products to be
produced by the projected mill is as follows:

TABLE VI

Kraft Sack
Paper MT

Kraft Liner
Board and

Corrugating
Medium MT

Wrappings
and Small

Bag Paper MT

Consumer

Tapioca
,Industry

Cement
Industry

Fertilizer
Industry

Thai Pure
Products

Others

Hiang Seng
Box Works

.Packaging
Manufacturin

Thai pape~B x
Factory~

Bangkok Package
Factory

1963

1,006
1,340

4,200
4,600

12

800

500

1966

1,126
1,520

8,500
9,500

500

00

1963

2,700
3,000

600
800

1,200

1,200

7,500

800
1,000

1,500

1,500

1963 1966

Thai Kong Industry
and Commerce

Wrapping and Bag ~

Paper -Importers,
Dealers and Wholesalers

2,400
3,100
5,000

14,00019;000

GRAND

TOTALS
6,518- 11,426
7,252 12,820

8,100- 14,400
8 600 16 500

14,000 19,000
{based onPAb

estimate)
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14 0 Summary of Paper and Board Consumption Interviews

The consumption of paper by present users as
determined by the Survey is summarized in Table VI
and comments are given in the following paragraphs o

(a) Sack Kraft

It has been assumed that the Thai cement
companies will continue to pref~making their
own sacks o Therefore, only 3 00 tons, chiefly
for the tapioca industry, wi be converted
into sacks at the paper mi

It should be noted that uses for kraft
sacks could increase v~ry sharply in the next
few years in Thailand~ The fertiliz.er industry
is just one example Sugar, corn, rice, soya
beans, castor bean spices and salt are others o

(b) Kraft Liner Bo

As pointed out earlier, paper board consumption
inThailand~ increasing at a faster rate than
the other types of papers and is expected to
continu s more new industries are established o

The maXl m 1966 estimate of 16,500 tons for
both rugating medium and liner board in the
above able is actually very conservative in
th it reflects only part of the increased
~'pacity presently being added to the five box
~ufacturers (new total capacity, 23,600 tons)
and.is based on only a one-shift working dayo
Also, no allowance is made for changes in
consumption habits as weather-proofed cartons
gradually replace wooden crates for many
products o

The Nqtional Paper Board Association in its
"Paper Board in World Markets 1958-1963, Ii

estimated in 1962 that total paper board
consumption in Thailand would be 19,500 tons
in 1963 0 Based on totals for the previous
years, paper board consumption in Thailand
should reach over 30,000 tons by 1966 and
40,000 tons or more by 1968 0 corisiderably over
half of this total will be kraft container
board o
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(c) Corrugating Medium

The amount to provide for the inner layer
required for 13,000 tons of liner board will
be about 6,000 tons and this can be manufactured
from 100% fibrous materials availab n
Thailando

(d) Miscellaneous Wrappings

Because import totals are va in classification,
and the complexity of import -wholesaler-
dealer relationships and ial import
restrictions preclude an"" e ct knowledge of total
demand for "brown" wrap:£!l!I1gs in any given year,
a conservative quanti~ of wrappings will .
initially be produced the 13,350 projected
tons, 1,000 tons wi be converted at the mill
into shopping and ocery bagsa It is planned
to increase this a ount by 500 tons per year
for five years o The objective for the initial
years is to attain market ~cceptance of better
quality small bags without disturbing the home
bag industrit'and the paper dealers which
supply themo

It s+ be emphasized that the Market Analysis
in T \~I shows demand ,,'stimated in 1966 0

The rojected mill is actually not scheduled to
go to production until 1967 and will produce

66-2/3% capacity, or about 30,000 tons
ring the first year of operationo It can

hus be said that the 44 c 350 tons of full
production will be really directed to the 1968
market levels rather than to the lower estimates
for 1966 shown in the above table o

Determination of a future production schedule
is essentially a compromise between the two
extremes of too large and too small a capacityo

. Due to the high capital investment ratio per
production worker as compared to other
industries, (about $25,000 in the United States,
the fourth highest of all industrial categories),
it is economically advantageous to produce for
as large a market as possible, and to install
initially much of the equipment required for
later expansionoOn the other hand, the closer
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to capacity a paper mill can operate, the more
profitable is the operation, so that the market
must be large enough to guarantee the sale of
all the paper produced o It is felt that the
production schedule below is an accurate
reflection of the market for the new 'lIDs
products three-four years hence with ue
allowances made for flexible mark orientation
and penetration, and for future xpansion of
production and conversion facil es o

The projected mill has been
the following quantities d
of operation~

igned to produce
'ng the second year

Annual Production
MT!Year

Sack Paper

Kraft Liner Boa

eorrugatingMedium

·Miscellaneous Wrappings

TOTAL

6,000

44 0 350

The p
basic
co

er

, es paid by direct importers for the four
pes of paper discussed in this Study are

ed of:::

elF Bangkok Price

(b) Import. Duty

(c) Business and Municipal Taxes

(d) elearance o Handling and Transport Charges

These items are discussed helowo
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(a) CIF Bangkok prices in Baht (UoS a $1 0 00::::21 Baht)

Bahts per Ton
Maximum Minimum Aver~e

Equivalent
Qo S" Dollars

Kraft sacks
(ready made) 4,851 231000

Kraft sack
paper 3 7 158 0 00

Kraft liner
board

Corrugating
medium

3,150 2,94

2.949 352

3,045

2,651

145 0 00

126 0 00

·Miscellaneous
wrappings 4,7 4,374 4,540

(b)

Miscellaneous
bags (from ,
import statistics
1962) 'it
Import· Duties

4,788.

Section of the Customs Tariff Decree BaE o

vering classifications and duties on
rid paper imports, are reproduced as

dix VIII 0

classifications relevant to the present
Study are as follows::

4i p Ol Paper and Paper Board in rolls or sheets

(1) weighing 3elO g/sm or more
,

(2) weighing less than 300 g/sm

48 0 04 Composite Paper or paper Board

48 0 05 Paper and Ptaper Board, Corrugated, in
rolls or sheets o

All of the above categories attract a duty of
10% ad valoremo

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS Be WHITTEMORE/LYDDON ORGANIZATION. AND MUST

NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING,"



PROJECT NY-773
Page 97

48 0 16 Boxes, Bags and other packing containers,
of Paper or Paper Board

(1) A kind not manufactured
in Thailand and imported
for re-export Bo 5 per kilo

(2) Cardboard LIO per kilo

(3) Other B06 0 60 per kilo

48 0 21 Other articles of Pap
Paper Board or cellulose w

(1) Joss Paper

(2) Other

Pulp, . Paper 0

ding

60% ad valorem

10% ad valorem

(c) .Business Tax and

All companies individuals engaged in
industry, corom ce or services are subject to
the business tax, unless exempted under the
Industrial tfrvestment Promotion Acto This
tax is levied on importers at the time of
import,~d on producers at time of sale o

WithintW'e "sale of goods Ii category, there are
nine~-categorieswith rates ranging from
105%.eo 25%0 The sub-categories pertinent
to is chapter are "Type 1 fiI~. "Goods and by-

oductsnot specified under types 4 thrpugh 9
under any category" on which tax is to be

paid by the importer or manufacturer at 5%
of gross receipts; and "Type 9": "Goods not
being finished goods or goods listed in
Ministerial Regulations which are sold to a
factory within the meaning of the law on
factories for use as materials for production
and sale," which are to be paid by the importer
or manufacturer at the rate of 1 05% of gross
receipts o

It is to be noted that a manufacturer therefore
normally pays on imported raw materials, at
105% in this case, and then pays again on
selling the finished product, this time at 5%0
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For example, in the case of the paper industry,
'? paper mill might import its pulp as a raw
material at 1.5% business tax and then sell
liner board or sack paper to a converter.
According to the present law, the mill must
then pay 5% tax. Actually, however he
sack paper or board is not a finishe product
at this stage. This double taxat IIfeature"
of the business tax law has pro d to be a
problem of interpretation for h business
and government, and it is re ted that
revisions are under conside ion.

Gross receipts are define s liThe CIF price,
plus import duties, pl~landing charges, plus
standard profit at th rate prescribed in the
Standard ProfitSche e. 1I

This schedule lis
the CIF priceplu
charges for pa

a standard profit
import duties plus

and pulp products.

of 3% of
landing

(d)

The municipal tax is a surcharge of 10% of
the busine~tax, making the above total. tax
rates equal to 1.65% and 5.5% respectively.

Handling and Transport Charges

Of B.60 per ton has been used
t ghout this Study as the cost of landing

oods to the dock.

l

(e Discussion of Imported Paper, Board and
faperProducts Prices

~he following tabulation summarizes the cost
of imported paper, board, multi-wall sacks
and grocery bags in Thailand.
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TABLE VII

Average Prices of Imported Papers, Boards
Sacks and Grocery Bags in Th.iland - 1963

Baht er Ton
Kraft Misc.

Kraft Kraft Corru- Wrii - Muli:i- Bags
Sack Liner gating pi wall (Grocery
Paper Boar.d Board

~~~r
Sacks Bags)

Price CIF Bangkok 3307 3045 2651 4-540 4851 4788
Duty - 10% ad

6~valorem 331 305 454
Duty - B.0.55 per kg. 550
Duty - B.6.6 per kg. 6600
Standard Profit

Allowance for Tax
Calculation ,.... 3%
of CIF Value plus
Duties (109) (101) (Q7) , (150) (162) (342)

Landing and
Handling Charges
B.60 per ton 6 60 60 60 60 60

Business & Municipal
Taxes -@1.5% of
.bove items 57 53 46

-@5~ 5% of
above it~rtts 286 309 648

Delivery in B~trkOk ~ ~ ~ ~ ~ ~

Total Importer
Delivered~ost

(Less Std. rofit),3797 3505 3064 5382 5812 12, l~e

Importers Business
and Municipal Tax
on·Resale - @1.65% 64 59 52 .'

- @5.5% 304 329 686
Importers Upcharge

- 10% Estimated --l.§.§.. 356 312 569 614 "._l..283

Cost to Consumer: 4-247 3920 3428 6255 6755 14-,107.............. - =-:::l =-- ~
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The average current prices in Thailand sh0wn in
Table VII are low in comparison with current
market prices in the United States and ~urope.

For example, by taking recent United States,
Scandinavian and German domestic quotations on
these products, adding US $40 for fight and
insurance and 18% of the ClF value Thai
duties, taxes, etc., the prices, ivered in
Bangkok, would be expected to be:

Kraft Sack Paper
Liner Board
Corrugating Board
Wrapping Paper
Multi-wall·Bags
Grocery Bags

U"S" Prices
Baht/MT

5082
4452
4263
5229
8623

·6938

Scandinavia
Price

Baht

6839

German
Prices
Baht/MT

7137

7806

For the past r or five years, however, world
pulp and paper market prices have been depressed
because pr~quctive capacity in certain countries
has considlEably exceeded domestic demand. ..
As is customary in a situation of this kind,
the pr cers have held their domestic prices
as h' h as possible, but in the keen competition
for markets for their excess capacity,
e rt prices have become abnormally depressed.

is trend is now being reverse& and prices are
ising on the domestic market as evidenced by

the price increases in the United States and
elsewhere in 1963. As the domestic market
becomes more profitabl~, and as the spread
between productive capacity and the domestic
sales market narrows, it is evident and indeed
inevitable that export prices will rise to
equal, if not exceed, the domestic prices.

On t~is. basis, it is felt that by 1967, the
sales prices established for the projected
millis products in Section XXII of this
Report will be reasonably competitive with
import prices at that time, and will also
provide a rate of return high enough to attract
prospective investors both in Thailand and
abroad.
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F. Present and Fgture Pulp Supply' pnd' prices in Thailand

In addition ·to,the pulps manufactured by the Thai mills
described in Section B of this Chapter, all of which
are used by the existing paper mi~ls, the following
pulps and other paper m.king materials were i rted
into Thailand in 1962:

Value
CIF,Bangkok, u.S. $:Equiv.

Material Source Amount Per Ton Per Ton
Tons Bahts

1. Pulps

Groundwood Taiwan 209 562,~ 2692 $128
Sulfite' Japan

"Fin~iilnd l2~8 3,9 ,593 3041 $145
Other than

Sulfite Japan
Taiwan 451 80,331 2839 $135

TOTAL 1

2. Waste Paper "

Old News-
papers* u.s .64 840 1300 $ 62

Paper waste
and.old
papers
n.e.s. ~orig 50 2700 540 $ 26

TOTAL 50.64

*Import licenses are required. This is due to the fact that
if old newspapers could be imported without restriction,
large quantities would be used for wrappings and small bags.
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Import dutues for "Papermakblg Material II are as follows:

pulp derived by mechanical or chemical means from any
fibrous vegetable material: l~~.

waste;.paper and paper board; scrap artioles
or of paper board, fit only for use in paperm

paper
ing:

Old Newspapers
Other

B. 1 per kg
27.5% ad valo

Recent CIFBangkok quotations for va
i~ported pulps are as follows:

s grades of

Pylp Grade

Unbleached kraft (Scand.)
Semichemical·,. unbleached

(Scand. )
Unbleached strong sulfi

,coniferous unbleache
(Scand. )

Unbleached sulfate, ~asse
(Taiwan) approx.

Pr.e
Ba~ton

950

2320

3030

2373

U.s .. $ Eguiv.
U~S.$/ton

$141

$110

$144

$113

Domestic prices various grades of waste paper
collected by s~l junk dealers and sold, according to
quality, for e~her papermaking or conversion into small
bags, are a ollows:

White per
Proof7eaper
Mij\tJre of -White. and
~roof paper

Used paper, writings
and printings

Baht/ton

1400
400

300

100

Eguiv. UoS .. $/tori

67
19

14

5

As mentioned previously, the small "cardboard" mills. use
largely mixtures of white, proof and used paper, paying
B.IOO to 250 per ton. ($5-12). About 600 tons of their
annual requirements are purchased from the five carton
manufacturers at B.250-300 per ton.
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Inasmuch as the rice straw paper produced by the Bangpa-Ih
Mill contairis 6~/o of chemical pulp (See Appendix IX),
it may be assumed that most of the imported pulps are
used there. As this mill's production increases from the
present 8,000 tons to its capacity of 12,000 tons, pulp
imports will increase accordingly. To mini+ such
imports, plans are under discussion to sen part of
Karnchanaburi's bamboo pulp to Bangpa-In, rovided the

.capacity of Karnchanaburi can be. doubleb

.As will be expLained in detail in the ollowing Section
(Fibrous Raw Materials), the project kraft mill will
import between 17,000 and 29,000 , air-dry basis,
of its pulp requirements in the fo of 10~/o long
fibered unbleached kraft pulp f~ abroad during each
year of the first phase (5 yejfs) of operaEion. This
will be reduced to 9,000 tons·~o years after start-up
of the Project II pulp mill In addition, 1,200 tons
of mixed waste papers will e used in Project I, and
an additional 1,200 tons 1 Project II. This latter
quantity will be a hig grade of waste than that used
in Proj ect I.

G. Summary of Market sitYey

Though shortage f pulpwood and fuel, as well as foreign
exchange in cert in countries, have restricted consumption
increases to ~eextent, the· world-wide trend has been
a steady rise in consumption, which is expected to
continue. timated world paper and board consumption
totals f~ 1963 are 4~/o higher than those in 1958. Per
c:apita cKffsumption has increased from 21 to 27 kg during
this iod.

In same 1958-1963 period,
iH consumption by 10~/o. Per
~ges from 1.1 kg (India) to

the Far East has increased
capta consumption now
89 kg (Australia).

Thailand, a country enjoying unusually stable economic
and political conditions, has increased its consumption
frQ~ 38 j 440 metric tons in 1955 to an estimated 86,000
tons in 1963. Conservative FAO estimates predict that
Thailand's future rate of increase will exceed that of
the Far East in general, especially between 1965-1975,
and project a consumption of over 200,000 tons by 1975.
Per' capita consumption is now approximately 3.0 kg •
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Over 80% of Thailand's present consumption of paper aft.
board must be imported. Even if present domestic
production is doubled, the ratio of imports to dome.ti.c
production will become increasingly unfavorable.

The largest group of papers imported has be be
"brown" 9r "coarse" kraft-type papers and ~oard., u.ed
primarily as packaging material. Imports~ such .ro~.
totaled 28,500 tons in 1962, approximat 37.5% of total
consumption. This proportion of the to is expected
to increase as industrial development s accelerated and
new consumption patterns follow the ends of population

'" grQwth and rising per capita inco~

Based on import statistics, FAO~ojections and
interviews with all segments ~ the Thai paper market,
it is estimated that consumpt1~n of kraft-type products
in Thailand in 1966 will eq~ 40,000-42,500 tons, areken
down as follows:

Amount-Tons

Kraft sack paper
Kraft liner board
corrugating meqium

Misc. wrappings

TOTAL

11,500 - 13,000

14,500 - 16,500
14,000 - 19,000

40,000 - 48,500

Approxim~ely 9,000 tons of the l,.i kraft sack paper·
requirem~ts will be converte~ by the consumer•.

All 0 he liner board and almost illl of the corru!atinlJ
med~ grades will be converted by the five existing
c:::jfton man~factur~rs, who are in ~h~ process of more
1:.1(jiin doubl1.ng the1.r present CapilC1.t1.••.

Most of the wrilppings will be solQ by il large nuaaer of
large and small wholesale and retail paper d.aler., vh.
resell it to shops, printers and home small-ba, Maker•.

A large demand for cheap "brown" grocery and shoppin,
bags is expected to develop. Hicgh import duties have
restricted imports, and the inefficient nature ef _,.
made by hand in homes has kept price. high an4 re.t~icte.

what is normally a very large market.
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A limited nw.eer et snaIl bat. vd.,llbe convert~ i"itially
in order net to .i.tur~ the long-established market
pattern of dealer to bag-maker to consumer., If' this '
ma·rket develops as expected, without distu1tbing,tble
present paper dealer structure, additional bag c<JR.ertin,
equipment can be installed in the mill at'laost.'

Approximately Z;OOO tons of pulps were im ted into
Th'ailand in 1962, and mi~ed wi th the local "produce4,
pulps and was~e paper .t the existing p r mills. This
amount will incre.se as the capacity f the existil\9
mills is increased.

The projected kraft pulp and pape~11 will import
aJ?proxi~ately 60% of i ts p~lp' reJ(;1~re~ent~ during the
flrst flve years of op~r.tlon, beg~nnlng ln late 1966,
but only about 16% after st.r~pof Project II. This
pulp will be 100% unbleache~kr.ft sulfate, currently
quoted at B. 2950 ($141) C F Bangkok; without du;~y or
taxes.

The current pape'r pric~CIF Bangkok, as determined during
the Field Survey, are presently below world marketpricea,
An an~lysis of curr domestic prices in the United
States which reflec a rising price trend, however,
indicates that b 1967 the world market prices forkratt
paper and paper oducts will have risen substantially.
This will und~tedly raise the prices of pa~er elF
Bangkok to ap~oximate the sales prices proj~cted for
the papers the proposed kraft paper mill.

As outli~ in par. 13 (a), Page 87 of this/Report,
certai locally (Thai) produced paper products are
alrea protected by restrictions on imports through
tlle~nistry of Economic Affair IS "Import contl;'o~ List. II ,

In tIis regard, it should be noted that these certain
~er products are only one of seventy eight ,items
currently-on the "Imp,0rt Control List" along with such
other locally (Thai) produced products as· rUbber tire.
and tubes, mCij.tches, gunny bags, knitted and cotton
!fabrics, galvanized iron sheets, glass ~roducts, canvas
shoes, shrimp products and others, all bf which require
import licenses in order to promote and protect locally
(Thai) produced products. It is expected that, if
fteee8aary', the Mirlistry of ~conomi~ ~t'f.ir. ",ill_t.~

thepre:eerit import restrict{ons on paper l?)tQtiuft'. to
include the pAper prQduct9 which. will be m_~u~ac~dr"

by th~ proposed kraft paper mill.
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A. General Comments .'In considerin9 the fi»rous raw material aspect of the
Survey, censideration needs to be given to the fundamental
characteristics of the raw laaterials used for the
manufacture of pulp and paper and to the propertie hich
determine their su~ility for a part~cular purp e.

The substance of the fibers which gives paper d board
its peculiar properties is ~nown chemically a cellulose'.
Cellulose occurs in all plant materials. C equently,
in theory, paper can he ma.e from any plan aterial.
However, in cORllllarcial practice the spec~Jc kinds of
materials which can be used are relative~ r$stricted.
This 1s because the cellulos~ may be ~sent in many
plants ina small.quantity, in a reWively degraded or
unsuitable fibrous forHl, or in such a state as to invo1've
a con.iierable expenditure of chem~als and steam in ora.r
to extract the cellulose in a co 'tion suitable fGr pulp
manufacture'. Other technical n economic factor'S' .
affecting the suitability of articular plant material
as a fibrous raw material for ULp and paper are aa,
follows:

I. ,Availability of adequate quantities of fibrous raw
materials at anec mic cost.

2. Accessibility a ease of collection or harvesting_

3.

4.

5.

7.

Suitabi~ityhe~articular fiber to give the
re.uired p~r ~rop.rties in an economic yield.

Suitabiljiy for processing by proven methods at an
economic~ost. '

Ease o~removin9 sirt, leaves, pith and other
ext~neous non-fibrous parts of non-woody fi»rous
materials.

Regularity of ~ality and supply of fibrous raw
tnaterial.

Markets for the prQducts at a profita.le price.

It ha. been found that the coniferous wood., the so-called
".oftwood. Il , fulfill the above reflUirements to a greater

(
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extent than any other one plant material. The iupplies
are plentiful in many regions, especially industrialized
areas; the coniferous woods can be replaced when exhaustad;
the fiber itself is highly adapted to impart optimum
paper qualities; and a variety of processes have been
evolved, enabling this wood to be converted into pulps
suitable for present-day requirements of pulp, paper
and paper board under sQ1aintific control.

However, many countries have insufficient conifer9;1lJl woods
to. make possible a wood or pulp industry and in s~h cases
it is necessary to consider what other fibrous~terials

from plant substances could be used. There are a f_irly
l'rge number of possibilities, including agr Itural
fibers, such as sugar cane bagasse ~nd cerea straw.,
bamboo, hardwoods (temperate and tropical and reedls and
grasses, which are being used in large ~d increasing
amounts in the world pulp and paper indU~try.

A
When the above criteria are applied to the fibrous raw
materials present in Thailand, anu~er of material. of
greater or lesser potential are ent. These materials
are .discussed below in the orde of their potential to
satisfy the above requirement r a fibrous raw material.

B. SugarCane Bagasse

1. General

In considering th,various fibrous raw materials.
available in Tha~nd, sugar cane bagasse meets the
above requirem ts and is recommended as the primary
raw materialf the proposed 18,000 metric ton per
year pUlpm~ for Project I~

Sugar can~agasse.is the fibr.ous material which is
left as a residue ~ft~r the sugar juice is pre.sed
from th~cane in the sugar mill. Although the'
phySiNl.....· properti.es .of bagasse vary somewhat due to
the -M.riety of cane, the length of the growing
season and the methods by which it is cut, shredded
and crushed in each particular·mill, it normally
comes froID the sugar mill with iil moisture cont~nt of
about fifty per cent, a residual sucrose content of
about two to two and one-half per cent and a c~ntent

of other water solubles of another two to two andl ....
one-half per cent. The remaining or non-water
soluble content of the bagasse, which is ofa
fibrous nature, amounts to forty-five t,. ferty.... ix
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per cent of the: moist weigl1t of the bagasse leaving
the sugar mill.

The water insoluble portion of the bagasse above is
a-etually composed of true fiber,' pith, cUrt and fines.
The true fiber is the only part of the bagasse of
real value for pulp and pape~aking. On a moisture
free basis, the average physical composition o«fthe
bagasse is approximately as follows:

Good quality fiber

Pith, dirt, finely
divided bagasse fibers,
weeds, etc.

Water solubles 1 O"~

The fiber which remains after s~ration of the pith,
dirt and fines is of short to~diurn length. The
average fiber length may bec;;:~edecreaEie.d somewhat
by hJ..'gh effici.ency millin~'!l t,he sugar mill,. which
results in damage to the ..:..~.r length due to'
excessive breaking of the individual fibers. Even
under these conditions, however, the depithed bagasse
yiel'da a fiber of exc~ent papermaking " .,','"
characteristics.

The pith cells are on-fibrous and should be removed
before,pulping~ most grades of paper.

The '~Q.a of tE).lizinq bagasse for 'the manufacture of
pap.~ ,ulp~n Thailand is not, new idea. A study
was made f~ the Thai Bugar Organization by the
Okawa I 'tute in Japan regarding newsprint. The
report sates that newsprint can be made from Thai
bagas., and theproQuct compares favorabl, with
sta9Pard newsprint m.de from grounawood. this
corf(lusion was basegon depith.'ba,asse from an
integrated sugar and pulp mill, with a fifty-two per
cent yield of pUlp. The pric.far such aepithed
b,ag'~f$e wascalculilted at U .. S, ~19.14 (B. 402) per
metric ton, bone dry. The mat_rial suggested to
replace the bagasse ~s fuel in this case was
li9"~te, which is fo~nd in lari' quantities in
Northern Thai~and.
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It was felt by the sugar manufacturers, however, that
the profit to be earned in the newsprint project
under consideration would be too small to justify
the capital expenditures required. Lack of
sufficient water was also a problem.

2. General Application of Sugar Cane BagaS!se for Pulp
and Paper ~

During recent years, as a result of the tre~ous
increase in the consumption of pulp and pa r and the
resultant drain on the world's pUlpwood r urces,
there has been a great amount of effort pended
toward the development of new sources Eibrous
raw materials. As the pulp and pape emand has
risen in many areas of the world, wh e there are
limited or no s\tpplies of pillipwoo~additional
impetus has been given to investigation of
agriaultural fibers, especially~gasse.

Since about 1950, the effort~ut forth in thws
direction have gone far towa~ bringing the level of
technology related to pul g bagasse and the other
fibers up to the level 0 echnology of wood:.pulping.
At this time, there are about thirty mills in the
world producing bagas~pulps. As some of these
are market pulp mills, selling to many paper mills,
there are at least orty to fifty mills now using
bagasse pulp in so proportion in their paper or
paperboard prod s. In addition, there are at

. least eight oDt n other bagasse pulp and paper
mills under truction or in advanced development
stages in ~~ous sugar producing areas.

At the p~ent time, practically all types of pulp
can be p~duced from bagasse. These range from 'a
mecha~l-type pulp all the way to high-quality
bleachldpulp, of high brightness. Both bleached and
unb~ached bagasse pulps are finding expanded uses.
Eagasse pulp, which, as. mentioned apove, has a short
to medium length fiber, 'has, in the past, been
thought of primarily as a blending pulp. However,
in. recent yea):'s it has been found that this pulp can
be utilized in very high proportions in many grades
of paper. In fact, some grades. of high quality
printing and writing papers can be produced with
bagasse pUlp contributing up to one hundred per dent
of the fiber furnish. Although the bagasse fibers

",,"
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are not as long as the fiber. of conifero~s·wood

pulps, under proper refining and blending methods,
they can contribute to paper certain qualities
which cannot be obtained from the longer~fibered

puJ.,ps.

Bagasse, being a by-product of the sugar industry,
is normally burned to raise steam for the suga ill.
Thus, the value of the bagasse is related to it
heating·value. Where the cost of an alterna~fuel
such as oil, natural gas or coal is not excessive,
the bagasse can be made available for pul g at a
reasonable price.

Bagasse has the distinct advantage o~~r other
agricultural fibers in that it invol~ no problem
of collection. The cost of collec~ng, crushing
andwashin~ are borne by t~e sugjr extraction ~roce~s

and the bagasse , :when del~vere~o the pulp m~ll, ~s

in excellent condition for fur~er processing. It
has been found that properly~aledandstored bagasse
will keep in good condition ~r extended periods o~

time without det.rioratio~ storage is necessary
because of the int.rmitte~-natureof the sugar
grinding operation.

3. Properties of

(a) Physical

In physical dimensions, the ultimate bagasse
fiber hn~v.rage length of about 1.5 rom
to 1.7 rom and a range 0.8 _ t.~2.5IMl. ,It has
an av~ge width or diameter of about fifteeri
to enty microns (0.015 rom to 0.020 rom). The
ave ge length .of coniferous wood fiber is about
~ rom 'and its. average width is about f.orty
mIcrons. On the other hand, the decidous or

~.t:~d fihers have·about the same length as
bagasse fibers, but the same' diameter iUI

confierous wood fibers. Thus, the ratio of
length-to-diameter of bagasse fibers i ••~ut
one-third greater than that of coniferous wood
.~ibers .and two to three times as the ratio of
deciduous wood fibers. The bagasse fi_ers have
generally pointed ends and they. are not readily
fibrillated in beating or jordaning. Because
of their' high' 'lenith-to-diameter ratio, and

. .
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bec.use they are not fibrillated, the bagasse
fibers tend to produce a better formed,
smoother and more compact sheet than that
generally made from the larger and thicker
fibrillated wood fibers. Therefore, it might
be expected-and it has been shown in commercial
practice-th~t the addition of bagasse ~iber to
wood pulp produces papers with smoother s ace
formation, which is especially important f
printing papers.

(~): Chemical Properties

Chemically, bagasse fibers a~ter

the same principal constituents,
cellulose and hemicelluloses, a 0 the wood
pulp fibers, but ~he proporti~ of these
cons t ituinta in the two type~ of materials are
quite different. While wo~pulp generally
contains eighty to ninety~er cent of alpha
cellulose and five to f' teen per cent
hemicellulose, the ba·a e pulps have only
sixty-five to sevent er cent alpha cellulose
and the hemicellulos content, consisting
almost entirely of pentosans, varies from about
twenty to thirty~ee per cent. Because of
the high hemicellulose content of the bagasse
pulps ,they t~d to hydrate and swell more
easily and quYJkly than is the case with wood
pulps. Th~fore, they require less power than
is necessar1t with wood pulps to obtain the same
degree 0 eating or refining. Fibers which can
swell . apldly on wetting also tend to shrink
ra~i on drying. This property of the bagasse
fib .. s in addition to their high length-to-
di ter ·ratio results in a large number of
f~r-to-fiber bonds in a relatively small area
o~the paper web and this accounts for the high

~'trength developed by the relatively short
fi,pers.

(c) Yie.lds of Bagasse Fiber

Mod~rn methods of digestion and subsequent
processing lead to the production of relatively
hi~h yields of fifty-five per Q.nb~,u"~·"iftbt,·

~lt&C1'1.d.. PU1p,.;f1ety-three per cent for
bleachable pulp, and forty-eight percent for
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bleached pulp, based on completely depithed
bagasse. In this connection it should be
pointed out that for everyone hundred tons of
raw bagasse obtained from. the sugar mill,
approximately thirty-five tons to forty tons.
will be removed in the depithing ~~ration in
the form of pith, dirt and ·water solubles. Of
the renainingsixty tons to sixty-five ton f
clean bagasse fiber, it is possible to t a
bleached yield amounting to about fort 19ht
per cent or about thirty tons, and a~nbleached

yield of up to fifty-five per cent o~bout
thirty-three tons to thirty-six to

4. Types of Bagasse Pulp

(b) Mechanical-Type ~p

A mechanical- e pulp suitable for.use in
newsprint and ther groundwood-type papers can
be produce~rom depithed bagasse without the .
use of ch mlcals except for bleaching. By a
process ently developed by the Hawaiian Sugar
Plante,~' Association in cooperation with the
Crown~llerbachCorporation, a United States
fir the pUlping action is a straight mechanical
one sing disc attrition mills.

(C)<l~h-Yield Pulp for Corrugating Medium

High yield pulps for use in corrugating medium
are most commonly made by the straight caustic
soda or neutral sodium sulfii;e,processes.
Either of these chemical processes produces a
high quality corrugating grade pulp from bagasse,
and~Q.echoice depends on the relative cost of
the chemicals and installation of a chemical
recovery pl,ant.
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·Cd) Chemical Pulp for Unbleached and Bleached
Paper and Board

For production of fully cooked chemical pulps
from bagasse, either unbleached or bleachable
grades, the kraft, soda and neutral sodium
sulfite methods are all applicable and give
excellent pulps .

As will be shown
the soda process
for Thailand.

.later, it is recommen~<!' that
b~ used for the mil~roposed

5. Use of Bagasse Pulps in Various Paper
Grades

(a) Unbleached

Board

Unbleached bagasse pulps h excellent use
possibilities in many gra~s of unbleached

.paper and board. Some the typical grades
and proportions in wh'c they have been used
are as ·follows:

(1) Multi-wall bags - 3~/o easily, and up to
600,lc,. 1ft

.. (2) Test li~ boards - 50% and up to 8~,Ic,.

(3) Corru ing medium - 100%.

(4) .. QrcQary· II BII grade wrapping palZlers - up

~ 75%.

(5 )~ightweight fruit wrap, etc. - varying
percentages up to 100%.

Glassine and greaseproof - up to 10~,Ic,.

(b) Bleached

Bleached bagasse fiber pulps can be used in
varying proportions in almost all grades of
paper which require conventional bleached
chemical pqlps. It is especially suited for.
use in the following grades and percentages:
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(1) High grade writing and printing papers 
up to 100% - and easily 75 to 85%.

(2) Liner furnish for white lined boards 
up to 5~~ and perhaps higher.

(3) Toilet tissues, facial tissue and towelling 
up to 100%, easily 75%.

(4) Solid bleached board - at least 5
to 10~~.

nd up

(5) Glassine and greaseproof - up 0 10~~.

(c) Semibleached

A semibleached bagasse fiber~lp has been
successfully used in a subspitute newsprint
sheet in up to ninety per ~~t to one hundred
per cent or up to fifty p~ cent along with
fifty per cent mechanic pulp from wood.

(d) Ba asse Mechanical

Bagasse mechanical pulp can be used in the
following grades~d proportions:

(1 ) Newspri
semiblea

- up to 75% blended with 25%
ed long fibered wood pulp.

(2) Book p per - up to 5~~ blended with
bl hed long fibered wood pulp.

6.' World Prod ion of Ba asse Pul

~s:an in~cation of the suitability of bagasse for
the m~facture of pulp and paper, it is pointed out
that t~ere are about thirty mills in the world using
bag~se for ~he manufacture of pulp and forty to
fifty mills using bagasse pulp for the manufacture

~ "~

of paper.

A partial list of the bagasse pulp and paper mills
over the world now in operation or under constructton
is as follows:
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(a) CUBA,

(1 )

(2 )

(3 )

(b) ~

One integrated bagasse pulp and paper mill
designed for production of one hundred tons
of newsprint from chemical pulp is now in
operation, although it is understood that
only about thirty tons to forty tons daily
are being produced.

"'"One integrated bleached pulp and ~er mill
for production of one hundred t~ daily of
unbleached and bleached papers\Jhd paper
boards. Latest reports indic e that this
mill, now in operation, whic ses the
rapid continuous digestion stem and
complete depithing, is pre ntly being
operated successfully. ~

One mill now under co~ruction for
production of forty~ns of unbleached
bagasse pulp and er.

(1) The W. R. Grace integrated bagasse pulp and
paper mill h a daily production of more
than one hundred tons of pulp daily and
almost hundred fifty tons of paper and
board r duces both bleached and unbleached
grad f paper and board, including
tissue and bag papers, with a high average
pe ntage of bagasse fiber.

(2) 0small mill in northern Peru for production
of about 25 tons of unbleached pulp and bag
paper daily. This bag paper is being
converted to multi-wall bags and used :for
cement. The mill is owned by the cement
plant.

(c) PUERTO RICO

A one hundred fifty ton per day unbleached
bagasse pulp and paper mill for production of
corrugating medium.
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(d) BRAZIL

(1) A forty ton per day bleached bagasse pulp
and paper mill making good quality writing
and printing papers.

(2) A pulp mill of forty tons per day capacity
operated by West Virginia Pulp and p~r
Company for production of high yield
unbleached bagasse pulp for corru~ing
medium in an integrat,ed operatio .

(3) A seventy ton per day unbleac
pull? and paper mill forsupp
pulp to the Brilzilian mark

d bagasse
:tig bagasse

(e) COLUMBIA

(1) An eighty ton bleaChe~agaSse pulp and
paper mill for prin~g and writing papers.

A twenty-five ton
yield unbleache

I

corrugating me

(2 )

(f) INDIA

er day mill making high
agasse pulp at Cali for

m.

(1)

(2 )

v
fl· (3)

(4 )

A bleac bagasse pulp and paper mill
operate yRohtas Industries for
prod 'on of about twenty-five tons daily.
This·~ part of a much larger pulp and
pa mill and continuous digestion is used
~ the bagasse pUlping.

The Shree Gopal mill, using bagasse to
supplement the bamboo supply for production
of pulp and paper.

A thirty-five ton bleached bagasse pulp and
paper mill for printing and writing papers
in southern India in the' State of Mysore.

A sixty ton bleached pulp and paper mill in
the State of Madras, to use a fibrous
furnish of approximately fifty per cent
bamboo and fifty per cent bagasse.
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(5) A.two hundred ton bagasse newsprint mill
to be built by Rohtas Industries in
cooperation with the Crown Zellerbach
Corporation.

(6) Bagasse used al~ng with a variety of other
fibrous raw materials in the mill of the
Bengal Paper Company for production
bleached grades of pulp and paper.

(g) l?HILIEPINE ISLANDS

A-twenty-five ton integrated bleac
pulp and paper mill for bleached

(h) ARGENT-INA

d bagasse
ers.

(1) A small mill operatin for many years for
production of about t ty tons of low
quality bagasse pUlp~nd paper.

(2) A ONe hundred to
bagasse pulp an
construction.

_ntegrated bleached
aper mill under

(i) MEOCICO

(1 ) An eigh
out.let i

ton per day mill with a major
tissue papers.

(2) A beached bagasse market pulp mill for
pr ction of about thirty-five tons
~ily, which is beirig expanded to
Wghty-five tons per. day.

(3) A mill using bagasse to produce
twenty-five tons of unbleached pulp per
day.

:fj ) SOUTHAFRICA

A forty ton per day integrated unbleached bagasse
" pulp and paper mill for production of corrugating

board has been in operation for several years.

(k) FORMOSA

An eighty ton per day bleached bagasse market
pulp mill has been in operation furnishing pulp
for most of the paper mills in Formosa.

'J.

- -
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(1) UNITED STATES

A sixty ton daily bleached bagasse pulp and
paper mill of the Valentine Pulp & Paper
Company, Lockport, Louisiana, making writing
and printing papers with ninety per cent to
one hundred per cent bagasse fiber content
which are competitive on. the United State
m.arket.

(m) EGYPT

A sixty ton per day unbleached pul
construction 0

'.. (n) VENEZUELA

ill under

..

A sixty ton per day unbleadhed bagasse pulp mill
recently started up in an [~egrated operation
with an existing un.bleach~ paper mill for
production of wrapping ack, and multi~wall

bag papers, and liner a d corrugating boards.

(o) . Other Bagasse Mill~

In addition to tiif'pulp and paper 1]1ills listed
above, there' are a number of wall board mills
utilizing ba se as the basic raw material,

. ln~luding the elotex Corporation in Loui~ianaJ

'which is "~ largest wall b,:,ard mill in the
wdrldpr duc.l.ng more than e.~ght hundred tons

.of' baga wall board daily.

7.Availabili and Mill: Re uirements of Ba asse in 'Ihailand

(a) Ge9;al

~ar production in Thailand has grown from
seventy-four thousand tons per year in 1936 to
over one hundred fifty thousand tons in 1963.
Approximate~y thirty-six per cent of this
total is produced in the central area of
Thailand, in the provinces immediately southeast,
west·· and northwest of Bangkok, and another
forty per cent in a limited area southeast of
the capital .

. .
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The sugar. is produced in fiftaen sugar mills
and, as will be shown l.ter, seventy-six per
cent of the total cane is crushed within two
hundred kilometers shipping distance from the
preferred sites of the projected pulp mill.
(See Map No.2 and sugar mill list on following
pages. )

Because most of the fifteen sugar cane,.Jjills
are quite small with grinding capaciti~$of

,less' than ninety' thousand tons of ra~cane per
year, the quantity of bagasse econom~ally

available to any pulp mill is theEttore
considerably less than might be s'l§:pposed from
total production figures.

(b) Sugar Mills.
The largest
follows:

In'Thailand

grinding mills~re located as

(1) Karnchanaburi

There are now tree mills between
Karnchanaburi and Nakhon Pathon, a distance
of forty ki~meters along the Mae Klong ,
river. The largest, Thai Rung Ruang,
crushed ,total of fifteen huhdred tons
of cane er day for an average season of
nine~ays., or a total of one hundred
thi ty-five thousand tons per year. The
0t two process a total of two thousand
~ns per day, or one hundred eighty
~ousand tons per year. These three sugar
mills are an average distance of twenty
kilometers from the general preferred mill
site area.

'(2) Suphanburi Province

This area, some one hundred seven
kilometers northwest of Bangkok and
approximately one hundred twenty kilometers
from the proposed mill site, contains the
NEDCOL Sugar Mill at Samchook with a
'grinding capacity of two thousand tons per
day. This is the largest sugar mill in
Thailand.
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LOCAIION OF SUGAR CANE MILLS AND ANNUAL CANE-CRUSHING
CAPACITY IN THAlLARP.

(Thousands of Tons)

Sugar
·Mi1l No.

(Map No.2)

1

2

3

4

Sugar Mill

Lampang Thai

Uttaradit Thai

Thai Rung Ruang

Petchaburi (Thai~ng)

~nual.cane

Cr~ng Capacity

90

70

140

60

5

6

7

8

10

11 .

.12 .

Supanburi (NE

Thai Kasik~

Sa-ha R grang

Srir a

Vein

lilam Kasikum

Industry Ban KUy

·Cho1buri

L) 175

43

60

86

60

35

43

145

13

14

15

Boon Gua Industry

Pranburi

Tawan Aug

Source: FAO

57

12

12

1,088

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS 8< WHITTEMORE/LYDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING."



..
. .
.'''."

.....

PROJ'ECT NY-773
Page 122

".' .

(3) Phetburi Province

One small mill, the Thai Seng in Phetburi,
grinds eight hundred tons per day.
Ph_tburi is one hundred sixty-nine
kilometers southwest of Bangkok, and
approximately one hundred twenty kilometers
from the proposed mil·l site.

(4) Chonburi Province

Traditionally the Ii sugar-bowl Ii Thailand,
Chonburi has a grinding capa y of seven
thousand one hundred fifty s per day of
sugar cane but only three the mills have
a capacity of over one tho sand tons per
day. This province, be,finning some ninety
kilometers southeast 2fBangkok, is more
distant from the pretei~red mill sites than
the other three pro~nces discussed above.

{5} Other Provinces

The remaining rger cane grinding mills in
Thailand, such as the Thai Sugar
Organizati~s mills in Lampang and Utaritit,
and the Thai-Seng mill in Rayon, are too
far fro the mill site under consideration
and too cattered from each other to be
seri ly regarded as sources of bagasse
for t e proposed pulp mill.

(c) BagaS~ Requirements for the Proposed Milh

As~ing that five thousand tons of this total
wil{be high yield pulp for corrugating medium
~ based on a y;i.eldof eighty per cent of the
~ompletely wet depithed bagasse, the requirements
for this grade will be six thousand two hundred
fifty tons of wet depithed bagasse. ·'The
requirement for the remaining thirteen thousand
tons of pulp for use in wrapping paper, sack
paper and liner board, based on a yield of
fifty-five per cent, will amount to twenty-three
thousand six. hundred tons of wet depithed
bagasse. Therefore, the total requirement for
wet depithed bagasse will amount to approximately
thirty thousand tons (moisture free basis).

. .
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Assuming twenty per cent lost during the wet
depithing in the form of pith, dirt and water
so1ubles, the total requirements of partially
eepi6hed bagasse delivered to the pulp mill
will amount to thirty~even thousand five
hun4red tons (moisture free basis).

Ass~ing a los. of five per cent in stor ,the
total requirement for parti.ally depithed gasse
leaving the sugar mill will amount to rty-nine
thousand six hundred tons (moisture Bee basi.:;:!).

Thus, assuming a los, of twenty pe cent in the
p;i.th portion during the l'H>tlIt de ~ing stage,
the total requirements for-who raw bagasse
will amount to forty-nin~ thou nd five hundred
tons (moisture free basis).

The four su~ar mills clos to the proposed
pulp mill site, namely t~se in Karnchanaburi
and Suphanburi Provine '. grind a total of
five \housandfive hu red twenty tons of cane

. per ~y for ninety s, for a total of four
hundred ninety-fiv housand tons of cane ~round.

Assumin~ a bagasse content (moisture free basis)
of the caneamb ing to about twenty per cent
(based on eleven per cent fiber content), the
bagasse outp of these sugar mills
conservativ amounts to approximately sixty
thousand s, which is more than adequate to
support t pulp mill operation and to allow
for so expansion.

The ~stion of purchasing bagasse from Thai
s~r mills was discussed with the General
Ma1Cager of. Thai Rung Ruang, the largest of the
~re.sug.r mills on the Maf:l Klang River, and
!10~UUlt to the prliferred pulp mill sit"s. He
was very much interested in selling bagasse,
and said that the capacity of his mill could be
increased ~O thrf:le thousand tons of unprocessed
can~ per day, or twice its present operation.
However" no excess biil.gasse is presently
available, since all of it is burned as fuel in
th. sugar~ll's boilers. In fact, it is
'already being supplemented by imported fuel oil.
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The crushing season this area is roughly
from December 10 to March 10. Like most Thai
sugar mills, this COffi];!!limy does not own cane
growing lands, but buys cane from the local
farmers.

g
ecially
vided

veying
ubstitute

addition,
erted to

It is assumed that theowne.rs of the other
sugar mills in question would also be wi
to sell their bagasse te a pUlp mill, e
in view of the fact that they will be
all of the. depithing, handling and c
equipment, installed, as well as th
fuel oil and storage facilities.
existing boilers will be fully co
fuel oil use.

As the projected pulp mill
in the future, additional
brought into the sphere 0

e~nds its capacity
gar mills may be
upply.

8. Importance of Depithing
'M~thods .Proposed

(a) General Comments

e and New Improved

"THIS SURVEY PROPOSAl.. IS THE EXc.L.USIVE PROPERTY OF THE PARSONS & WHITIEMORE/I..YDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING,"



, .
"

..... '

PROJECT NY~'73

125

The line taken by one group of workers is that
they can use the whole bagasse without pith
separation, thus obtaining a high yield of
usable product, but disregarding to a large
extent the quality of the product a.nd the
tremendous difficult,ies which result in paper
mill operations when the pith is left in the
pulp. This groupconsi$ts predominantly,
although not entirely, of men whose chi
experience has been in the field of pu g
wood. In many cases, after years of rk with
bagasse in which they many
difficulties, these workers have f lly come to
the conclusion that separation of th from the
fiber is necessary aft,er all, have changed
their ideas. However, many mj.l have been
built on this basis over the ~urse of years 0

In almost all cases, they ve failed be~ause
I

of,a tendency to arrive at finite conclusions
before carrying out sUffi~ent preliminary
work.

The second school 0 ,ought recognizes the
difficulties involve in handling pith and makes
an attempt eithe to x'emove it in the cooking
process or to ca out this operation in such
a way as to change the character of the pith and
render it us e as a filler i.n the final
product. Tee processes are usually complicated
and involv. t least two pulping which,
of cours considerably increases the cost, thus
renderi the process of doubtful economic
value Furthermore, in spite of the claims of
both these groups worke:r::'s that the pith
go through the process and is usable in the
fin 1 product, in actual fact a large proportion
~ the pit~ is lost the pulping process l .

w...lllln';;,~'I;..r)pulp" in refining process, and
in all subsequent processes car:cied out in the
paper mill. When the pith is left in the
bagasse, a consider«ble port~ion of it is always
dissolved out in the pUlping operation because
of its large surface and ability to absorb
the cooking chemicals even more readily than the
fibers. When cooking liquor washed out
of the pulp, if washing good u an
additional part of the is el with
the wash liquo:r::> .
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When the pulp is subsequently run through pumps,
over knotters, through centrifugal separators,
Over screeas, over thickeners and into stoc~

chests with agitiitors, every step of the way
involves the mechanical action one fiber
against another. Later, when the pulp is
broken up in the paper mill, it is again
subjected to violent agitation, pumped in ush
.form through refiners and into more che s
with more agitation. Inevitably, more h is
knocked loose from the fibers and in the
water suspension and much of it, too, s thus
eliminated from the system and 10 ompletely.

Even so, the remaining pith al causes trouble
throughout the paper mill ope~.aat ons and constant
care must be exercised to pr~nt these ill .
effects. Thus, materials ~h as diatomaceous
earth and other fillers ofh~gh absorption
capacity must be added to~revent the pith from
clogging up the wires, 'cking to the presses,
clogging up the felts a tl otherwise hindering
the operation of th per machineo

The Pilrsons & W'hi emore Organization, therefore,
believes that wo rs belonging to these two
schools of thought a:r'e only deceiving themselves ~

In spite of t . r efforts, t.hey obt:j\in only a
low yield of per and exper:ience many of the
difficulti inherent pulping bagasse with
tne pith resent .

. The t~d gr0up workers, with whom the
Parso~& Whittemore Orgainzation entirely
agr ,advocates that all pith separation be
csrr ed out by mechanicill means preliminary to
t~ pulping operation.. They further .avocate

~that after this ion, both pith and fiber
~be given any further treatment separately and

used for the purposes specifically suitea to
each.

Perhaps the most extensive work ever carried out
on depithing bagasse has been by the Hawaiian

.Sugar planters! As>sociation. The results of
this work were published the August !!)S7
issue of the TAPPI The data presented
in this report completely confirms Parsons
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& Whittemore's conclusion that it is essential
to carry out a good depithing operation for the
manufacture of higher grade papers from bagasse.
All of the research workers in the Hawaiian
group give unqualified endorsement to the idea
of the third group of workers mentioned above.

r mill,
o the

This group has found a because of the natu
condition of the pith and the accompany
extraneous substances as it exists in t
bagasse at the time of leaving the s
that pith is detrimental in every wa
production of high quality pulp.

g
and

If the pith is allowed to remai n the bagasse
during the pulping ox:' digestio rocess, it is
only natural - because of ompletely
different physical structurJl to that of the
fiber - that it would be att~cked by the
chemicals in a different ~nner. The pithy
material is indeed att:a d much more easily
by the chemicals t,han i the fiber, therefore
its digestion consum much more chemical, yet
yields little chemica pulp.

Furthermore, sin~the pith contains a high
proportion of the residual sugars and other
water soluble terials remaining with the
bagasse, thes materials also react with the
chemicals,~us further increasing the chemical
consumpt' n. A considerable percentage of the
pith is solved out during the digestion
p~oces~Aand thus a low yield results in
compa~on with the total bagasse charged to
the~gester. In addition, when the bagasse is
sUb~cted to strong alkali or othex:' chemicals
i~he digestion process while the pith is still
present, some of this pith, along with the

~absorbed extraneous materials associated with
it, tends to swell and become gelatinous in
character, so that it causes great difficulties
throughout the process of converting the pulp
into paper or other allied products. This
gelatinous material tends to clog up the wires
on the paper machine, excessively decreases the
drainage rate of the pulp on the paper machine,
sticks to the press rolls, clogs up the felts
and decreases the drying rate of the paper. It
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also makes the paper brittle, greatly decreases
its strength properties and gives rise to dirty
and shiny spots. In general, it renders the
pulp unsuitable for conversion into high grade
products.

Furthermore, because of the absorbed dirt and
colloidal soil, the pith contains a high
proportion of the ash content of the ba as e.
Therefore, if the pith has not been se ated
before digestion, when an attempt is e to
bleach the bagasse pulp, an exqessiv mount
of bleaching chemical is re~uired d even then
it is aldtost impossible to obtai.n high
brightness without di:rt spots.

It is obvious then, tb.at for ~oduction of high
quality pulp from bagasse, eparati.on ~f the
pith from the fiber is nec ary before aigestion.
Over the past fiftyyear~rnany investigators'
have advoCated separati of· the pithfro~ the
fibrous elements of ba sse, but until recently
only few have att:em d to put such a process
into commercial oper .ion, because there was
no economic use for t.he pith. As a result, many
mills have faile~n their attempts to produce
a saleable paper from bagasse because they
sought a hig ie1d by leaving the piiih cells
with the fib throughout the pulping, pleaching
and paper . ng operation. Not onlyc:lidthis
resul t in efficient. and costly operations
Quring ry step of the process, but the final
produ t was of poor ~uality and not acceptable
on th arket.

Ho ver, as a result of i~tensive efforts made
ver the past few years u excellent methods have
n't:>w been developed for the separation af pith
from bagasse fiber. A description of the best
of these various new methods givenwelow.

,(b) New Methods of Depithing

(1) General

Because of the recognized inade~uacies of
the previous methods of depithing, there
have been intensive efforts over the past

*" "•

.',f"',--'.....-----~--------------------------------'
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few years to improve the depithing process.
These efforts have been concentrated on the
moist methods of depithing at the sugar
mill and the moist or wet methods of
depithing at the pulp mill. In this respec~

the important work of three parti.cular .
institutions, each of which has made great
contributions in this field, should~
mentioned.

These institutions are the Che . al
Engineering Department of Loui na state
University, Baton Rouge, Lou ana, the
Northern Utilization Resear Branch of the
United States Department Agriculture
in Peoria, Illinois; an~ t e Hawaiian Sugar
Planters D Association i~Honolulu, Hawaii.
If the combined work~ these three groups
would be reviewed, it would undoubtedly be
concluded that they'-ave tried every
conceivable metho f depithing bagasse.

They have all e the results of their
work available 0 the public and none of
them involve any secret processes. The
Parsons & *ttemore Organization has
followed the work of all three groups with
great·-· . rest and has participated to a
certain xtent in each of these developments"

A re detailed description of the
d lopments of these institutions and other

velopments in the bagasse depithing field
given in the appendix to this report in

an article entitled "Rapid Continuous
Methods for Depithing .and Pulping Bagasse il

•

After a thorough study of these various new
depithing methods, including both technical
and economic evaluation of the results
obtained, the Parsons & Whittemore
Organization has adopted the two methods
which appeared to be best of those available.
One Gf these is the moist method developed
by Louisiana State University for use at

. the sugar mill and the other is the wet
~ethod for use at the pulp mill .
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(2) Continuous Moist Depithing at the
Sugar Mill

In the work at Louisiana State University,
which was directed by Dr. Arthur G. Keller
and Dr. Paul M. Horton, emphasis was placed
on finding an economical method of separating
the pith from the bagasse fiber at sugar
mill while the bagasse was still in moist
condition. These efforts have be very
successful, and as a result the," is now
available one of the best and dQI of the
most economical methods ever veloped for
separation of the pith from e fiber at the
sugar mill. When operati on moist, or
humid bagasse coming from e sugar mill,
it is possible by this ~thod to separate
about two-thirds of tie pith from the fiber
without any further a~ition of water.
This separated pith~an then be brought
back to the sugar_ )i,.ill boilers, whereby its
fuel value can e~ecovered.

The partially c eaned fiber can then be
baled, which results in sizable savings
in transpo~tion costs, storage areas,
etc. The economics of this type of moist
depithi at the sugar mill are extremely
favqrab and complete details on the
adVa~geS of carrying out this operation
are g~ven in the Appendix in an article by
D rthur G. Keller entitled, liThe Parsons

Ji..Whittemore DHorkel' Process for
'Mchanical Depithing of Sugar Care Bagasse II •

For this moist depithing process, Parsons
& Whittemore proposes using the Horkel
depithingmachine developeQ by Dr. Keller
and modified by Parsons & Whittemore
engineers. The first commercial size
units were put into operation at the new
bleached bagasse pulp and paper mill of
Papelera Pulpa-Cuba and have been used
during three entire grinding seasons. The
machines performed admirably and s~fficient

pith was removed from the raw bagasse so
that an excellent grade of bleachable pulp
was made in their Pandia continuous :digester.
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An additional Horkel machine was installed
f~r the 1960 grinding season to provide
for additional bagasse requirements due to
i~creased capacity of the pulp mill .

. ..Further details of this installation are
provided in the Appendix in an article
,entitled, "Cuban Mill Operates Improved

. System for Cleaning and Depithing BaWseil.
Other installations have been equall~

. successful.

(3) Wet Depithing at Pulp Mill

In the normal method of ope on at a
bagasse pulp and paper mil bagasse is
first baled at the sugar 1 in moist or
humid form and is store~n specially
constru~ted stacks fOJi> a period of several
months before it is u~d at the pulp mill.
The bales must then~ broken up again
after they arrive the pulp mill. In
order. to bring ab t a complete separation
of the pith fr the bagasse in this form
it is necessar 0 wet it up again
thoroughly, break or rub the pith loose
from the fi~ and then separate the pith
from the fiber.

What is lieved to be one of the best of
the inuous methods of depithing by
the w method involves the use of the
B pulper on a conbinuous basis, followed

passing the dilute wet bagasse suspension
ough a specially designed depithing

machine. In the Parsons & Whittemore system
for wet depithing a modification of the
Horkel machine is also used for the wet
depithing. In the Hydrapulper, the bagasse
is thoroughly wetted, softened and broken
up and then the pitll, dirt, water and
water soluble materials are thrown out in
the depithing machine. This method results
in a very uniform fiber fraction which is
scoured clean and free of pith and dirt.
The resulting fibrous raw material is
superior for later digestion operations.
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..ec) , . Two-Stage Depithing with Wet Handling at
Pulp Mill

;lRtir the high quality unbleached and bleached
puipsto be produced in the proposed bagasse mill
in Thailand, especially for strong papers,. a
two-stage depithing operation is recommended.
Based on work with the above depithing mods,
it has been concluded by the Parsons & ~ttemore

Organization that the ultimate in pit eparation
appears to involve a partial ,separawn at the
sugar mill in the moist or humid co~tion,

followed by a secondary wetdep£t . g operation
at the pulp mill to remove the r inder of the
pith, to' .clean the fiber and p are it in the
be.st possible form for sUbse~e t digestion.

Th£s two-stage depithing ~eration ~s describE!d
in detail in other Sections of this Report and
is shown. in the ~pp~nded~low diagrams. The
reasons for adopting two-stage depithing
process areas follo

(1) The moist or humid depithing method carried
out at the ugar mill has one disadvantage
in that it more difficult to get a sharp
separation of the pith from the fibe~ by
thism~od than by the completely wet '
methods. Furthermore, the fiber obtained
by ~moist method is not quite as clean
a~ free of dirt as the fiber obtained by
tHblcompletely wet ~thods.

,(2) ~though the wet depithing at the pulp mill
gives a superior quality fiber, this method
has one serious drawback. The pith .:
resulting from this type depithing:
operation is very dilute and if it is be
used further, it must be dewatered anG!.
dried. This is true, even though the most
valuable use is as fuel. On the other hand,
by moist depithing at the sugar mill the
pith is already fifty per cent dry and can
be immediately returned to the sugar mill
boilers in this condition so that the fuel
value can easily be obtained. Because of
these conflicting facts,it has been
concluded that the ultimate in pith
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separation will involve a partial separatio~

at the sugar mill in a moist or humid
condition, followed by a secondary depithing
operation at the pulp mill to remove the
remainder of the pith and to clean the
fiber and prepare it in the best possible
form for subsequent digestion.

(3) For the moist depithing operation the
sugar mill the Parsons & Whittemor
Organization has selected the m od
developed by Louisiana State Uni rsity
using the Horkel depithing rna ne. The
economics of this type of 0 e tion are ,
extremely favorable. The tially depithed
fiber resulting from thi~ operation at the
sugar mill can then be b~d and stored
until required by the ~lp mill.
Approximately two-th~ds of the pith can be
separated at the suga~ mill, thus leaving
only one-third of pith to be separated
at the pulp mill he.refore, the pith
handling probl esulting from the wet
depithing process at the pulp mill is not
nearly as se ous as if the entire
depithing op ation were to be carried out
by the wet process at the pulp mill.

(4) For th flnal depithing operation at the
pulp I, the Parsons & Whittemore
Org ization uses the continuous
Hyd ulper followed by the depithing
~hine. In this method, either the loose
b~asse or the bales are broken up and

~etted in the Hydrapulper on a continuous
basis in the same manner which has beenV- practiced'by the Celotex.Corporation for
many years. This facilitates the bagasse
handling problem at the pulp mill and
results in reduction in handling costs.
From the continuous Hydrapulper the bagasse
suspension is pumped to a head box serving
a drainer and a Horkel machine of special
design operated wet where the residual pith,
dirt and extraneous matter are thrown out.
This method also removes the water soluble
material in the bagasse as well as the dirt
and pith.
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Naturally, having the two-stage depithing
operation results in greater capital
expenditure than when a single-stage
depithing operation is carried out. For
some grades of paper having moderate
quality requirements it is not essential
to have the secondary depithing ope~ation

at the pUlp mill and for this reason
alternate system is sometimes prop
involving merely the single-stage ithing
oper.ation at the sugar mill and~lY a dry
bagasse handling method at the ~p mill.
However~ highest quality pulp for bleaching
or highest unbleached streng uses such as
to be proquced by the Thai d mill require
the most complete depithin possible .

. "(a). Comparison of Pulping .Resu s When Using Whole
Bagaase, Partially Depithe agasse (Single~Stage

Depithing at Sugar Mill d"-ly) and Completely
DepithedBagasse (Secon Stage Wet Depithing
at Pul Mill

During the past few ars there has been a
considerable amount of work carried out by a
number of organi ions, including Parsons &
Whittemore, to determine tneeffect which the
pith has upo he pulp produced from bagasse.
In this work gasse has been cooked by various
methods, emphasis on the kraft soda
processes. Comparisons have been made of the
results tained when using whole bagasse,
parti~ly depithed bagasse in the moist
cohdi~n at the sugar mill, and completely
de . hed bagasse with final wet depithing at
the pulp mill.

:X:ed on the various results obtained in these
studies, a typical set of results is given
is given as follows:
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COMPARISON·OF TYPICAL 'ULPING RESULTS WHEN USING
WHOLE BAGASSE, PARTIALLY DEPITHED BAGASSE

(ONE-STAGE DEPITaINGA~ SUGAR MILL WITH 'HORKEL')
AND COMPLETELY DEPITHEDBAGASSE (HORKEL DEP!THING

PLUS FINAL STAGE WET,DEPITHING AT PULP MILL)
USING A PANDIA CONTINUOUS DIGESTER

All Cooks. Using Whole Using partially g
using 12%' Bagasse Depithed Completely·.
Kraft' with only Bagasse Fiber Qepithed
Chemical Mild Dusting using Horkel Bagasse
(as Na20) at the machine for Fiber (2-
and 10 Sugar Mill removal of stage
minute 2/3 of the : D~pithing
Coeking pith at ~ with final
at lSOoC Sugar 'II Wet Depith-
in Pandi. ing at Pulp
Digester ~ Mill)_ ...... --'IIt.- ......:. __

1.' Liquor ratio

2. Screened yield,
%

3. Permanganate No.

4. Brightness
(~E) %

5. Initial fr.enees
(SchoPJPer :Riegler)

ml

45

16

28

50

50

14

32

750

3~1 or 4~1

55

12

37

800

6. Burst factor
at 500 ml $R 42

7. Tear factQ>r<2'
at 500 ml Sft 50

8. Breaking length,
meters ilt·500
ml S:R 6,000

9. Density glcc
at 500 ~l S~ 0.80

O. Folding
endur.nce 400

·46

53

7,000

0.80

500

50

56

a,ooo

0.75

700
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In analyzing the data in the preceding t~ble

it is apparent that both partial and complete
depithinggive very considerable advantages
over the use of whole bagasse. Xt can be noted
that the same order of improvement is optained
between raw and partially depithed bagasse~ In
other words, the wet depithing gives very
substantial improvement in all pulp qua es.
This fact is of great importance when th highest.
possible level of freeness, strength, d
cleanliness are required.

For this reason, it
two --stag.e depithing
connection with th'
the production of

The high freeness of the complet depithed
bagasse pulp would be particula important
for ~unning on high speed pap machines. Also,

. the higher bursting strength a tearing
strength as we.ll as tensileA,trength and folding
endurance would be very i~ortant for high
strength papers.

"ecommended that the
cedure be installed in

proposedb~gasse ~ill for
gh quality bleached grades.

(e) Pith .Handling

As previous pointed out, two-th~rds of the
pith is sep ated from the bagasse by the moist
depithin rocess at the sugar mill. This
portion 0 the pith is returned to the sugar
mill hCJaers where its full fuel value is
obta'ned. This is the simplest method of using
a m r proportion of the pith 0

T portion of the pith separated by the wet
~rocessat the pulp mill presents a different

situation.. This pith, after separation, is in
a dilute suspension and, if it is to be used
for other purposes, it is necessary to dewater
it in some manner 0 This' can be done by first·
filtering in on a vacuum filter, followed by
pressing 'it out to approximately. forty per cent
dry in ar:>ress. This partially dewatered pith
can then be dried, pressed into briquettes, and
burnea in a boiler at the sugar mill or used
otherwise for fuel. This is proposed for the
Thailand mill.
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The pith briquettes can also be used as household
fuel.

If the pith is completely dried, it can also be
used as a component of cattle feed after mixing
with black strap molasses, as an example. This
use has resulted in successful undertakin s in
a few places. Pith by-product utilizati y
this proposed mill would depend entirel upon
economics.

There are also a number of possible ~er uses
for the pith after it is dried. sideration
might also be given to the use 0 e wet pith.
(at about forty per cent dry) a soil
conditioner on the sugar cane f Ids. This
utilization has been applied~ a certain extent
and the pith does serve as~ useful soil
conditioner, depending upon the nature of the
soil. ,

9. Collectin Handlin of Bagasse

The- collection of the bagasse will not be a problem,
because the proposedlp and paper mill will be
located close to suga mills which will have a
sufficient amount of bagasse available to support
the pulp mill.

The· cost of co cting, crushing and washing the
sugar cane i borne by the sugar extraction process
and the resunt bagasse leaving the sugar mill is
in an exc ent condition for further processing.
However, ce the sugar mill operation extends over

. a perio~f only about tn:r;ee: months, and since the
. pulp mill must operate over the entire year, i~
becom~ necessary to store fairly large quantities
of Aagasse to insure a uniform year-round supply to
th~pulp mill. Therefore, any plan for use of
bagasse for pulp manufacture must include provision
for .storage, during the sugar grinding season, of
sufficient bagasse to last until the next season.

Fortunately, 0V8r the past thirty years, excellent
equipment and techniques have been developed in the
Louisiana, United states sugar industry for bagasse
storage in connection with its use in production of
insulating board and bleached pulp and paper.
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Similar techniques can be used for storage of bagasse

in large quantities for use in this proposed pulp

and paper mill in Thailand.

In considering the method for storing bagasse it must

, be remembered that it .is a matel:'ial with a very low

bulk density of less than 10 pounds per cubic foot

as produced. This low bulk density makes it necessary

that the bagasse be haled in dense bales in or to

f~cilitate storage and handli.ng and to reduce t e

voiume of s'torage space needed.

In Louisiana, the baling is carried out w a

machine which is heavily reinforced, an larged

version of the conventional hay baler. he bales a:r;:'e

made to weigh about 115 kg on a wet, mis (50% dry,

as coming from the sugar mill) and m~sure 43 m x

54 m x 81 cm long. One of these ~gle baling presses

has a capacity of baling about 2~0 tons of wet

bagasse per 24 hour day (100 to~ on a bone dry basis).

The bales produced are moved y truck, railroad or

by carts to a storage area cated at a safe distance

from the sugar factory fo rotection against fire.

At the storage site, the les are lifted from the

cars with a portable conveyor and are stacked

according to a defini pattern in piles which are

about 20 m wide by 30 m ~ong by 7.5 m high. The

bales are arrange 0 that air can circulate freely

through the stack 0 remove the heat of fermentation

and speed up trying process.

The complete tacks are, covered wi.th corrugated iron

Sh.eeting t~keep out rain. Thes.e sheets are re-used

from year year, being asphalt coated. '
, , ,

Once th agasse is stored i.n'bales, it 10c;i&.a

moist~ raE>idly and, after several months storage,

will dly out to less than 25% moisture content. The

re~ual sugar content of the 'bagasse make.s it an

excellent medium for growth of numerous types of'

micro-organisms, which, under proper storage

conditions, cause the material to heat sufficiently

"!:CD> drive off a large part of the moisture content ..

, The end product of fermentation under such conditions

is a mixture of acetic, butyric 'and related acids.

Ordinarily, the bagasse i~ relatively sterile after

thi~ reaction and may be kept in outdoor storage
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areas for one or more years. In fact, when properly
baled and stacked, the bagasse can be kept for
several years without serious loss. Field losses,
usually the lower tiers of bales in the stack, will
ordinarily average about 5% of the original fiber
stored.

The stored bagasse bales can be moved from the stacks
to railroad cars or trucks with the same conv ng
equipment used for stacking and brought into tne pulp
mill as needed.

10. Estimated Cost of Bagasse at Pulp Mill

(a) General

Since bagasse is normally burne in the sugar
mill boilers, it is customar~to place a value
on the bagasse to be relea~d by the sugar mill
of its equivalent fuel val"'u~ plus a small sales
premium to the sugar mil~ Thus, the cost of .
the bagasse leaving th ugar mill will depend
to a large extent on t cost of this ::
replacement fuel. Thailand,this replacement
fuel would be fuel oland its delivered cost
at the mill site is estimated to be B. 500
per ton.

Other items ecting the cost of bagasse at
the pulp mil are those for the various
operation~ecessarybefore the bagasse reaches
the pulp mlll, including the costs of moist
depithi~ at the sugar mill, baling as may ~e
requi d, transportation of loose and baled
baga , handling and storage of the baled
ba se.

~directly involved in the cost of the bagasse
~re the costs associated with capital
expenditures for conversion of existing boilers
at the sugar mill to burn the replacement fuel
or installation of a supplementary boiler.
These capital expenditures are usually included
in the total capital structure of the pulp mill
and the indirect costs are included in the
overhead for the pulp mill.
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(b) Calculation of the Cost of Bagasse at the
Pulp Mill

From the standpoint of steam generation, one
ton of fuel oil will replace approximately six
tons of fresh bagasse at 50% moisture content,
or three tons of bagasse calculated on a
moisture-free basis. The calculations a
follows. The comparative heating valu
fuel oil and bagasse are:

(1 ) One kilogram of fuel oil at 10,
burned at 8~/o efficiency yi
heating value of 8,000 kcal.

00 kcal/kg
a net

(2 )

(3 )

One kilogram dry weightLof bagasse at
4,600 kc~l/kg burned a~~8% efficiency
yields a'net heating~lue of 2,670 kcal.

8,000 = 3 kg dry we~ht of bagasse.
2,670

(4 ) One tons of dr
0.333 ton fue

agasse (burned wet) =
il.

since the moist~ content of fresh bagasse
varies from 48 to 52% the weight is usually
converted to he moisture-free basis for the
purposes of curate accounting of the tonnage
taken fro he sugar mill, and the value of
the bagas is determined on this basis.

It is p oposed that the pulp mill will furnish
the ~~r mill with fuel oil in an amount

. e~valent to the heating value of the weight
oe<Ehe bagasse actually taken from the sugar
~ll. Since the pith removed in the moist
~epithing operation at the sugar mill will be
returned for burning in the bagas$e boilers,
this does not enter into the accounting.

In addition to the fuel replacement, the cost
of the partially-depithed bagasse delivered to
the pulp mill willYinclude the cost of moist
depithing at the sugar mill; the cost of balincg,
handling, stacking, covering, Up~~~ding and
conveying of the baled bagasse; transportation
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to the pulp mill of loose and baled bagasse;

and the premium to be paid to the sugar company.

The delivered cost to the pulp mill is

summarized on'.the following page.

11. :Bagasse Pulping Systems, including Pandia Rapid

Continuous Pulping System and its Advantages

(a) GeneralComments

The history of bagasse pulping shows t a

number of systems and chemical proc~es have

had application. A description of ~e chemical

processes used for the mill prop~~d for

Thailand, are presented subsequen~ to the

discussion immediately below agasse pulping

systems. As to these systemj, t ere has been a

fairly wide range varying b~een the older

batch pulping in rotary d~esters to the modern

rapid continuous pUlpin~. The various major

types of bagasse pUlping~ystems are discussed

4 ' in the following para~Phs.

(b) . Batch Pul esters

The older type conventional pulping in rotary

globe or tumbli pressure digesters has been

employed quite extensively in many parts of the

world for a~cultural fibers. The chemical

process m ~'ethe soda, kraft or mon9sulfiteo

The pr' iple disadvantage of the conventional

batch ssure digestion system is the high

dige~er capacity required because of the bulky

natu~ of the bagasse and the long, overall

c~ing time. ,'. Theb~ky bagasse, which is not

suBjected to compaction in these systems, is

~es~nt in the digesters at a low density. Long

charging and dischar.ging times are needed for

bagasse, and the heating time is long because

a large volume of chemical is needed to obtain

uniform pulping.

Because of the large volume of liquor required

for uniform cooking, the low solidscorttent of

the spent liquor pre~nts a serious difficulty

in the chemical recovery process. Although the

spent liquor can be discarded in,some cases,
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TABLE VIII

.;.

~STIMATED DELIVERED COST O~
,'PARTI1\LLY-DEPITHED BAGASSE AT. PULP MILL

Thai Baht per ton (Moisture-Free Basis)

1. Fuel 011 rep1acment,
0.333 tons @ B. 500 per ton

2. . Moist depithing

.·3. Baling, handling, stacking,
covering, unloading & conveying

4. Transport to pulp mill

5. Premium to sugar mill

Sub-Totaltf .
6. Storage loss at 5%

7~ . Delivered cost of
partia11y-depithed
ba'gasse at pulp m81

166

B. 20.00

B. 90

B. 80

B. 20

B. 376

B. 19

B. 395*

asse' :'

NOTE: * Cost ~reases to 435 in second stage (after five
years) due to expiration of duty and tax concessions,
res~ing in increase in cost of fuel oil fromB~ 500
t~ B. 617 per ton.
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in kraft pUlping recovery is economically
necessary and the low. solids content of the
spent liquor represents a serious drawback.

(c) The Ce1decor or Soda Chlorine Process

The Ce1decor orPomi1io process is a patented
process which is being used in several older
installations for pulping agricultural ~ers.
This process is a modification of the soBa
process in which a mild soda cook at~mosPheric
pr.essure is followed by a drastic ~lorination

stage which continues the cooking ~ocess. The
chlorination process is then fo wed by a
caustic extraction process inch a
comparatively high concentra n of caustic
soda is used. Finally, a hlP chlorite stage
completes the bleaching. ~us,this process
is designed basically fo~producing bleached
pulps.

When operated in anner with a very high
rate of chlorine a cation,: the original
Pomi1io process w never very successful
although it had t feature of utilizing the
chlorine and caustic soda in the proporations
made in an e~~ro1ytic plant using common
salt as the raw chemical. The resulting pulp
was found ~be quite brittle and was not of a
very high ~a1ity. Later developments have
resu1te~n some impr0vements in the basic
p~~cess. Thus, the idea of using the products
of an ectro1ytic p1a~t in the exact ratio in
whi,~ they come from the cells has been modified,
a1~ugh the chemical requirements, especially

~dc~~o~~:~~O::lr:~::~v:~if~~:a~;rm~~~:u~~~te
~roces~es for prdd~cing bleached pulp.;

According to published information, the total
chemical requirement is 40-45% of the weight of
the pulp and this amount is proportioned into
7~/oa1ka1i and 3~/o chlorine. This compares with
14-15% total chemical for conventional-type
pulping with chemical recovery.

'. ' . t f).
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This large difference is due to (a) the
inherently high chemical requirement for the
soda-chlorine process and (b) the techni~a1'

impossibility of recovering the chemical values
in the spent liquor from the soda-chlorine
process.

Because of the high chemical requirement/~

especially since chemical recovery isno<~

possible, an oversize electrolytic pL is
necessary for a completely integrated ill using

. thes6da-ch1orine process. The po~~ demand
. and" in turn, steam demand for powe"r generation
becomes excessively high, even a mill with

'. ,,'?l low production.

The poor economics of this ~gh chemical
qonsumption is further accebtuated by the fact

.,that the spent liquor cann~ be processed for
'9hemica1 recovery. Th except for the
,unusual cases of very mall m~lls of extremely
low chemical costs, generation of the large
amounts of chemicals required nece••it.te
,e:K~enSiVe electr0lt1",tic and power plants.

ThePomi1io-Ce1decor process has the advantage
of, being a co~nuous pulping system and of
operating a essentially atmospheric pressure.
On the oth and, because of the bulk of
bagaese >:~ di~cussed l~ter, large treating
towers aLi required. This results in high
bUild~ costs.

Ano~r disadvantage of the process is that both
thesY!3tem and certain of the equipment are
o~rated under patents which add a premium to

«the cost of manufijcture of the pUlp.

(d) The ~~chano-chemica1 process using either soda
or sulfate chemiClil1s

The mechano-chemica1 process is a development
of the last fifteen years in which agricultural
fibers are pulped at atmospheric pressure at
a temperature of 95-9SoC for one hour in an
agitated hydrapu1per using soda or kraft
liquors. This process was discovered in an
attempt to arrive at an im~aved process for
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pulping agricultural fibers, including bagasse,
and offers certain advantages which none of the
conventional processes gave. It is possible
to get both a high yield and a pulp with
excellent strength characteristics, thus
combining the good points of the conventio~~

alkaline process with the good points of t~
neutral monosulfite process from a pulp
standpoiilt.

There are several limitations of the chano
chemical pulping process. Althoug leachable
pulps can be made from bagasse by t is process,
the chlorine requirement is un omically
high. Another point is that f~r small
installations, the equipment ft~ the mechano
chemical process is economi~l but once
medium-sized mills are re~hed, the capital
requirements for the equipment increases unduly
because of the relative small capacity
p'lllping units.

Pandia Rapid Continuous Pulping System and its
Advantages

(1) Pandia Ra id Continuous stem

The rna advantages of continuous operation
have 1 g been recognized by various
che . al and mechanical industries, :'
inc ing the pulp and paper industry.
F~ the early days, of course, paper has
been manufactured continuously and in

~ecent years the bleaching process and
stock preparation process have also been
converted from batch to continuous
opelration in many cases. However, the
basic digestion process in the pulp mill
has continued to be a batch operation with
a few recent notable exceptions. Among
these exceptions is the application of
the continuous pressure digester to
agricultural fibers, as mentioned above.
As a reault, the continuous pressure
digester is now given first consideration
when a pulp mill based on agricultural
fibers is being planned.
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Problems in the mechanical design of
equipment have been the major reason for
the slow development of a completely
acceptable continuous digester. It has
been necessary in particular, to d~vise

mechanical feeding and discharging dev'ces
to operate under pressure and also to
develop means to obtain a positive
of the cellulosic material and the
reagents through the cooking zon
these mechanic~l obstacles have
overcome in the Pandia continu
proposed for the bagasse pulp

}
In addition to the mechan}ca problems, for
production of high quali~pulps a
physico-chemical probl~had to be overcome.
This involved difficulties in connection
with pulping cellulos~ materials in
extremely short ti~~ in comparison with
conventional batc ~perations. The short
cooking times a ecessary so that the
continuous pulping equipment would not
become too b y and expensive and would
not become sarge that it would be
difficult to maintain control and obtain
uniform ~ping action. Therefore, in
order t~ Keep the size of the pulping
equipm~ to a minimum it becomes necessary
to c~duct the pulping at relatively high
tem~atures and pressures thus speeding
u~he pulping action.

hJ:. has now been shown beyond question that
~he cooking of cellulosic materials can be

carried out at high'-tetnperatures for short
periods of time without degrading the pulp.
In fact, pulping of agricultural fibers,
particularly sugar cane bagasse, at high
temperatures in 10 minutes or less has
been found to give pulps in improved yields
and quality with lowered bleaching chemical
requirements. This is in itself a
revolutionary development in the pulping
field. This development has necessitated
designs to allow for operating temperatures
and pressuresin much higher ranges than
can be economically built into the
conventional types of batch digesters .
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In practice, the Pandia horizontal
tube-type digester has proven to be the
natural development meeting the fundamental
requirements above for continuous digestion
and there are now a large number of
successful installations, including over
ten installations on agricultural fi s.

In addition to the suitability of <are
continuous digester as denoted ve from
the physico-chemical viewpoint, cause of
the physical structure of ba e, the
Pandia continuous digester is particularly
applicable to this raw rna 'ale In the
first place, bagasse is ~er bUlky in
contrast to the compact~ructure of wood.
When conventional bat~ type digesters are
used, the capacity per digester is small.
Even when the raw ma~rial is compacted
before entering t digester, it tends to
spring back agai lnto bulky form as soon
as the compact' pressure is released.
When using the Pandia continuous digester,
thisbulkin~f is overcome and a rather
high weight~ material per cubic foot qf
digester space is obtained.

l}¥me~ of the feeding screw a compact
mass' forced into the digester. This
fee~ng screw is the only known device
fo~eeding bagasse into a pressure zone
~an economical rate. Since this mas.s
~Jh expand again after entering the

~igester only to a relatively small extent,
one of the greatest problems of using
agricultural fibers, including bagasse,
is overcome and a high digester capacity
is obtained.

Another property of bagasse which renders
a continuous digester particularly suitable
involves the highly absorbent nature of
bagasse fibers. Because of this absorbancy,
liquor circulation systems commonly used
in batch type pressure digesters are
usually impracticable. While liquor ratios
of 4 or 5 • 1 are common in wood pulp mills,
in order to get good circulation ..when
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pulping bagasse, ratios of 10 : 1 or 12 : 1
must be used to insure satisfactory
circulation and good heat transfer "
necessary for uniform cooking. Since such
a high liquor ratio is impractical,
digesters of the rotating type must be
used for batch pressure digestion of
bagasse in order to get good mixing low
liquor ratios. Unfortunately, rota ng'
batch digesters are necessarily 11 and
have low capacity so that the cos for an
appreciable production is rat high.

The Pandia continuous diges solves this
problem completely. Becaise of the .
constant motion of the ma~ through the
tubes as it is propell~by the screws,
there results an inti~ate and continuous
mixing of chemicals anli steam with the
raw material. Thu ighly uniform
cooking can beob ined with liquor ratios
of 4 : 1 or low nd no liquor circulation
system is needed when pulping bagasse. As
a result, th igesters are actually more
simplified in onstruction when pulping
bagasse than they are when pulping wood.

The ope nature of the bagasse is still
anothe haracteristic which favours the
use the Pandia system. When. pulping
woo considerable portion of the time in
t~digesters is consumed in allowil}g the
li~or to penetrate the dense wood cells.

e wood must be completely impregnated
with liquor before the temperature can be
raised to any appreciable degree. In the
case of bagasse, because of the open
nature of the fibers, the liquor
penetration is almost instantaneous. In
addition, these fibers are more susceptible
to rapid chemical action.

Because of these two facts, when bagasse
is subject to high pressures and ": ;',?' :,
temperatures .obtainable in the Pandia
digester, pulping action starts
irnrnediately and is extremely rapid. As
a reSUlt, by using high temperatures,
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high strength unbleached pulps or fully
bleachable pulps can.be produced with
cooking times of apprsximate1y 10 minutes
or even less, depending on the steam
pressure applied.

These continuous digesters have a hi
degree of flexibility in .that any the
cooking liquors commonly used for u1ping
bagasse can be used. Thus, sodA kraft,
or neutral monosu1fite cooking Mquor can
all be used, and the aoricentL~ion and
consumption of chemical ·is a~roximate1y

the same as when using threspective
cooking liquors in rotatjngbatch-type
pressure digesters. ~..

,A . h'Another ~mportant advantage to t ~s system
is the quick respons~ to the controls .
applied to it. T controls can be made
fully automatic, p actica11y all of the
conditions can recorded, and supervision
is rendered remarkably simple because the
human e1eme is of less importance than
in the case ith batch-type dig~stion

methods.

Still nother advantage that applies in
part~ ar to 'the Pandia continuous
di~ter is the small building space
re~red, which makes for an extr~me1y

~t and compact installation and results
ii'r considerably reduced building costs for

~a given quantity of production capacity.

~ Summary of Advantages of l?andia Continuous
pulping System

A summary of the advantages of thel?andia
continuous digester system is as follows:

(a) Maximum processing flexibility,
including the ability to employ any
normal cooking liquor without change
in the digester equipment.
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(b) Maximum uniformity of pulp quality due
to thprough and continuous mixing of
chemicals and steam with the fibrous
raw material.

(c) Uniform raw material consumption,
limiting the size of the "in pro s"
material storage facilities.

(d) uniform steam and power req ements
which reduce peak load deman in the
steam and power plant an llow
operation at high load fa tors.

low(e) Low steam requiremen~s ecause of
liquor ratio and co~nuousheat

recovery from blO'l;(l@,tank cyclone.

(f) Uniform liquor d~and, avoiding large
storage facil' es.

(g) Potentiall igher yield for
equivalent p~lp quality.

(h) Small s ce requirements.

Hig
c

(i) apacity per unit due to
acting the bulky raw material
operating at high pressure and

emperature.

Low labor cost because of greater
productivity per man hour of labor.

(k) The possibility of increasing
production, in steps, by relatively
simple and economical additions to the
unit itself without requiring any
additional buWding space, and
without increasing the number of
operators required.

12. Choice of Chemical Process for Pulping Bagasse

(a) General Comments

During the past 100 yeras, various investigators
all over the world have used almost every
conceival;:>le process for experimental production
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of pulp and paper from bagasse fiber. From a
technical standpoint, it has been found that the
soda process, the sulfate ~kra~t) process and
the monosulfite process (neutral sulfite), or
any modification of these well known processes
can be used to produce satisfactory chemic 1
pulps. By using a standard three-stage
bleaching process, a good quality bleac
can also be produced following the use
of the pulping processes ment~oned a
a mill making white papers.

The acid pulping processes seem to e the only
commonly used processes which a not adaptable
to pulping bagasse. The pUlp~produced by the
acid processes makerelativel~eakand brittle
paper and paper board prod~s. It is true
that two-stage processes and processes involving
a pre-hydrolysis procedur~followedby an
alkaline cook, have pr ed satisfactory pulps
from bagasse, but the ~elds are invariably low
and the costs are h' r than when using a
one-stage process. It is also possible that
recently develope two-stage sulfite processes
ending on the a1k ine side would produce
satisfactory pulps from bagasse. However, the
practical val of such two-stage procedures
is rather d ub ful and their economic value
seems defi ely unfavorable at the present
time for~roducing quality paper pulp. An
exceptioLiis the possible production of .
rayon- ade pulp by the prehydrolysis sulfate
proces .

The alkaline process and the neutral sulfite
p~cess and various modifications of these

J)Processes are already in use in various
~geographically distributed mills in the

world, to produce good quality pulps from
bagasse and other agricultural residues. It
has been found that alkaline processes give
somewhat stronger pulps, whereas the
monosulfite process gives a weaker pulp but
of slightly higher yield and of somewhat
lighter color before bleaching.

In this report, no attempt is made to describe
all of the processes and modifications which
have been proposed in the past for pulping
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bagasse. The three processes mentioned above,
the soda, kra,ft and monosulfite process ate
by far the'most important.

(b) The Monosulfite Process or Neutral Sulfite
Process

The sodium monosulfite process, or neut~
sulfite process as it is often called, ~
gained wide use in the United States ~r
production of semichemical pulp from ~rdwoods.

This process ;has also been used e~sively for
production of st,raw pulp in. Ita.ly ~d Germany',
and is at the present time bein sed for the
production of bagasse pulp in~ormosa. The
pulping or delignifying agent~s sodium sulfite
(Na2S03)' Because acids ar)lformed by
hydrolysis of certain hemiceIluloses in the
fibrous material; the coo~ng liquor also
contains a small quant' of a buffering or
neutralizing agent in ortler to maintain the
pulping reactions n the neutral point where
this process gives the best results. The
buffering agent cR~ be sodium carbonate
(Na2C03)' sodium Vcarbonate (NaHC03), or
sodium hydroxide (NaOH).

The neutral su fite cooking liquor can be '
prepared d~ctlY from purchased sodium sulfite
and sodi~ carbonate or bicarbonate. This is
sometime'ldone by small mills in countries such
as th~~nited States where sodium sulfite is
availa~eas a byproduct of phenol manufacture.
How r, the cooking liquor ,is usually prepared
by s Ifiting sodium carbonate (soda ash) with
s~fur dioxide gas., The latter reagent is made

~by burning sulfur. The reactions involved are
~ as follows:

1. S + ~2 = S02

2. Na 2c03 +' S02 = Na2So3 + CO2

3. Na2C03 + 'CO + H2O = 2 NaHC03. 2

The relative amounts of sodium sulfite ,and
sodium bicarbonate formed are controlled by
the ~egree of completion of reaction 2 above,
as determined by titration.
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In general, the unbleached pulp produced by
this process~s not as strong as the pulp
produced by the conventional soda or kraft
processes 'but the yield is somewhat higher and
the pulp lighter in color than that produced
by the alkaline processes. Thus, the proce s
is more suitable for production of semi-bl hed
pulp or light-colored unbleached pulp wh e high
strength qualities are not so important. For
high strength unbleached or bleached p, the
aLkaline processes or modifications 0 he

. alkaline processes are usually mor itable
than the monosulfite process.

In most existing installations1 t e monosulfite
process is opE3rated without a ~emical recovery
system so that its ec~nomic~ccess depends very
much upon the cost of basic raw materials, soda
ash and sulfur, in the cou~ry where it is to
be used. In the united test where the costs
of soda ash and sulfur are extremely low, the
production cost when ng this process renders
.it economically feasible even when useq in
small mills of 25 ifns' per day capacity.

Since soda ash and sulfur are expensive in
Thailand, the t of these basic chemicals
for neutral ul itecooking liquor would be
extremely h' Thisfaat, coupled with the
circumsta e that the newly developed processes
for neut sulfite recovery are complicated
and inv. ve high capital expenditures, would
make' tn chemical costs. completely pro:tiibitive .

Anoth rserious drawback to this process is the
hi~ equipment cost. The cooking chemicals
He extre.melY corrosive to mild steel so that

4Ii6 great d,al of the equipment and piping must
be made of stainless' steel.

Because of the ecoriomiclimitations of the
monosulfit.e pUlping process as described above,
it is recoInmended that this new mill for
Thailcand utilize one of the alkiil1ine processes
with an efficient, proven, ·chemical recovery
system. ".
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(c) The Soda ProceSs

The soda process is used very extensively all
over the world for the pulping of bagasse and
other agrifultural fibers to produce excellent
grades of high-strength unbleached and ble hed
pulps.

The active cooking chemical is caustic Ilda
(sodium hydroxide ), but whenarecove", system
is incorporated in the process, soda ~h is
usually used as the make-up chemic An
exception is the case where caustic soda is
available from an electrolytic p(;nt producing
chlorine for bleaching.

While most bagasse pulp mil~ using the soda
process operate without c1l,.emical recovery .
systems, these mills are f~ 25 to 40 tons
per day capacity and it~s not been economical
to date to install a r covery system for mills
of this size, except cases where the cost
of market caustic soda is extremely high.

In the chemical r~very of t.he soda value in
the black liquor this black liquor is first
eva~orated to~ing it to a combustible state.
The concent ted liquor is then injected into
a furnace the organic matter burned off
from the dium compounds to produce sodium
carbonat which is then reconverted as
describelow, into caustic soda.

The ~e-:-up chemical in a soda recovery system
is soda ash or caustic soda, as mentioned above.
T~soda ash is added to the green liquor and

";:'he .combined liquor causticized with hydrated
~ime to produce sodium hydroxide according to

the following simple reaction:

1. Causticizing - Na2C03 + Ca (OH)2 = 2 NaOH
+ Ca C03

The calcium carbonate can be recovered for
reuse by calcining in al lime kiln and slaking
to produce hydrated lime as be.low, although the
capital expenditure is high and cannot be
justified for small mills:
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2. Calcining - CaC03 = CaO + CO2

3. Slaking - Car + H2 ) = Ca (OH)2

since there are losses in the lime recovery
cycle, make-up limestone (CaC03) is added fore
calcining in the lime kiln.

If sodium hydroxide is used for make-up, it can
be added to the white liquor after th()
causticizing step above, although t e
causticizing of the large parts of e recovered
chemical is still necessary

(d) The Sulfate or Kraft Process

The sulfate or kraft proces~as come into
prominence in the past th~ty years and has
almost replaced the soda~rocess for production
of alkaline pulp from c~Iferous woods and
hardwoods as well. Th s process is generally
the preferred proces ince it makes the
strongest and most versatile pulps of all the
commercial proces as well as being applicable
to all fibrous rna rials"

The operation~detailsof the process are
similar to t ose of the soda process above with
the excepti that the loss of chemicals in the
system is,,;.ade up by t,he addition of salt cake
(sodium ~fate) instead of the soda ash or
causti~oda. The actual sulfate cooking
liquor contains caustic soda and sodium sulfide.
In ical terms, the kraft cooking liquor is
made up of NaOH and Na2S. There is also a small
am~nt of Na2C03 present.

he presence of the sodium sulfide tasults in
a milder action which gives a slightly increased
yield of pulp which is more easily bleachable
and is stronger than that prepared by the soda
process, in the case of wood and bamboo. The
differences are with agricultural fibers. '
However, where less important different raw
materials are to be used, as will eventually be
the case in Thailand, the kraft process is
more universally applicable than any other
process.
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In gene~al, the digestion is carried out under
the same operating conditions as with the sOQa
process, utilizing the same amount of active
chemicals and obtaining approximately the same
quality pulps 0 The active chemical or active
alkali is based on the sodium oxide (Na

2
()

content of the cooking liquor.

When using the kraft process, a chemica recovery
system is absolutely essential in or<¥\ to reduce
the sodium sulfate or salt cake to o~um

sulfide. In the normal sulfate pr ss the
recovery furnace serves as a red Cl g furnace
and the make-up sulfate is redu to sodium
sulfide in the reducing atmos~ere of this
furnace .. The chemical reaction involved in
reducing the s~lt cake is ~follows:

Na2S04 + 2C = Na2S + 2 ~2

The smelt from the kr ·t recovery cycle contains
sodium carbonate and dium sulfide. The sodium
carbonate is caust.icized to sodium hydroxide in
precisely the sa. tanner as described above
for the soda reco ry cycle. The sodium sulfide'
is unaffacted by the causticizing step.

When the rna ~up chemical in a kraft recovery
system is t cake J then the sulfidity, which
is the p cent of sodium sulfide in the cooking
liquor ( culated by expressing all chemicals
prese~at Na20) , tends to level off in the
range df 18 to 25%. This is an optimum range
for~st kraft pulpingo

o&rdisadvantage of full kraft pUlping of wood
~s the penetrating disagreeable odor from the
~vapors entering the This condition is

caused by the presence of certain organic
sulfur comfounds. However, these compoinds are
present to much less extent in pulping bagasse
and it is not considered a problem, especially
when using rapid cont.inuous digestion .with
such short cooking times that the mercaptans
causing the o do!:' do not form It can be added
that steps can be to alleviate or greatly
reduce the odor in wood pUlping.'
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(e)' LowSulfidity Kraft Process

In order to take advantage of the benefits of
the kraft process, some soda pUlp mills .dd
small amounts of elemental sulfur or sulfur
compounds·to the cooking liquor. ImproveA~

pulping over the straight soda process r~lts.
The odorprobl~m is not created and th
recovery, operation is unchanged.

The operations in pulping with a coo ing liquor
of low sulfidity are the same as lined above
for kraft pulping. This same dlfied kraft
process with low sulfidity is ng used at the
present time in some of t.he ~isting bagasse
pulp mills"

(f) Summary of Choice of Chemical Process

'"
The review of four ial pulping processes
indicates that the a and kraft processes
~re the most suita for the pulping of
bagasse. The monosulfite process is eliminated
because of the kaf suitable recovery system
and the high cos of chemicals.

C.

Although th raftpr0cesses and.the soda
process ar similar in nature in the pulps
produced d in equipment required, as far
as baga e pulps are concerned, the
univers ity of the kraft process, the
oper~ng economies' with respect to yield and
ch ical make-up and the need for the highest
s gth pulps lead to the recommendation of
~e kraft process for the pulp mill for
'Yhailand.

Forest(oodS

1. General

The ~otal area of Thailand is approximately 518,000
sq.km. Of this area, approximately 320,000 sq km,
ot 62%, are covered with forests of one kind or
another. Coverage, however, is not uniform since
very little forest occurs in the central plain,
where agriculture predominates. Of the forested
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land, 157,000 sq km,or approximately half, are'
accessible forests. Practically all the forest areas
are State-owned.

It is estimated. that forests of the coniferous trees,'
which are preferred for pulp and paper, constit te
approximately only 1% of the countryDs ·foreste rea.
Although the density of their growth fair high,
there is no forest which can be regarded as rely
coniferous, even in the pine forest area, ~ere the
occurrence of the pine in the surrounding ~rests

is very patchy.

It is customary ,in Thailand to divid he forests
into the" evergreens,' i. e . , r~alning their
foliage 'the year round, (which inc:f.ltde most conifers)
and the de~iduous forests, in w h trees lose their
leaves. The evergreens are sub-dlvided into tropical
evergreens and hills evergreen~

It is pointed out that it' quite customary to
classify trees as softwoo ,which. are mostly
evergreens and have long fibers "and hardwoods, which
are mostly deciduous i temperate zones and have
short fibers. In addi on, the mangroves form a
separate category.

2. Tro leal (Hardwoods )

This type of f est is very prevalent in Thailand,
especially in e southern and south-eastern regions.
Most of the ecies are commercially important as
lumber" an here is a large export trade, especially
of 01 te r us species and rattans. Also, these
trees yie d many by-products, such as resins, rubber,
wood os, and fruits , which also have export value.
Th.eSh.. trees are of Limited interest in the initial
sta~s of this Study. Naturally, wherever trees 'are'
of value as timber, their use in papermaking is not
attractive on price grounds. In the present instance,
the price would be high due to transportation costs
over the long distances involved, and due to the
high post of extraction. Apart from this, the
fiber lengths of tropical evergreens are short and
this curtails their usefulness for making strong'
kraft pulp.
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3. Hill Evergreens (Hardwoods)

These woods occur chiefly in the mountainous regions
of northern Thailand, and their extraction and
transportation would be expensive. They are chiefly
varieties of.oaks and chestnuts and, as such, t~~ir

use in papermaking is restricted to the type o~ulp

which can be made by a semi-chemical process .e.,
a type suitable for use in corrugating mediu .
However, here again the cost of extractio s high
owing to the isolated locations and altitu e at
which the trees occur.

4. Mangrove Forests

The total area of this type of for~t is estimated
to be 1,620 sq km. Most of the~ea is along the
shore of the Gulf of Thailand ~d along the West
Coast of the Peninsula. Woo from the mangroves is
used chiefly for fuel, char ,which is exported,
and for boat construction. Mangrove is also a
well-known source of tan material. Tests carried
out on the use of mangroves in paper manufacture have
shown that the pulp i f the short-fibered type.

5. Deciduous Forests 'HardwoodsL

These are very w espread, especially in the
northern, centr and north-eastern parts of
Thailand, and 't is estimated that they comprise
about 7~/o of e forested area of the country. They
are found ~the plains as well as on the hills,
although se-~dom at altitudes of over 1,000 meters.

They, like the tropical evergreens, are considered
valuab~ commercial timbers (teak, for example),
and~re also sources of minor forest products, such
as ~luable oils and resins, fibers, crude drugs
and foodstuffs. Less valuable species are used for
fuel, posts, and heavy construction timbers.
Though more easily accessible than the evergreens,
they do not supply the long fibers required for the
manufacture of true kraft pulp, and are not very
cheap raw materials for the production of
inexpensive wrappings and corrugating medium.
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6 Bombax Malibaricum

Bombax falls in the category of light-colored
hardwoods and. it yields a bleachable pulp with a
fairly high degree of strength for its type-

There are other similar local species in addit' to
Bombax malabaricum, namely insignis, S ondiu ennata
and Tetramales mudiflora. They are all very ~milar

in pUlping properties and fiber length, t latter
being 1.5 to 1.7 rom, or typical of short- ered
wood pulps. The rate of growth of bomb is
relatively fast compared with most othe local
hardwoods, although some 10 to 15 ye are required
before a tree suitable for cutting ~o pulp wood
is obtained.. In this respect, the~fore, bombax does
not solve the problem of produciJS additional fibrous
raw material for a large scale pulp mill between the
time of originating the projec~and 5 years after the
start-up of the mill.

In 1949, an area of near1 00 hectares along the
Kwai Noi River and some 30 m southwest of the town
of Karncharnaburi was et aside as a bombax
plantation. The objec was to supply wood for the
paper mill at Karnchanaburi,and planting began in
earnest in 1955. was intended that whatever area
would be planted by 1965 should be exploitable on a
nine-year rotat' basis.

In 1955, the nchanaburi mill was using a mixture
of bamboo wJv1h 25% of bombax. The plan to use
bombax on t~ larger scale indicated above did not
material., however, and at the present time, the
Karnchan~u.ri mill is using a mixture of 60% bamboo
and 40~ardwood for only a few of its papers. A
yiel~ of 38 t.o 4~~ is obtained. The failure of the
boml:f(x program was due largely to the depredations
of local villagers and farmers, and in particular to
their charcoal-burning activities and to their
clearing of the. ground for the cultivation of other
agricultural products.

Plantation bombax is not ·a solution to the main
problem, that of obt~ining a strong, long-fibered
pulp in a relatively short time, for use in papers
which normally are made from imported kraft
coniferous woods pulps.
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7. Coniferous Forests (softwoods)

These forests occur allover northern and north
eastern Thailand at elevations of 700 to 1,000 m
and higher, and they are particularly prevalent in
the Dipterocarpusforests, as shown on Map No. ~:

The coniferous forest is estimated at 2,000 sq~.

Some of the best known stands are in the nei borhood
of Srisaket and Ubon. However, they do not cur
in any quantity in the southern peninsular r in
southeastern Thaila~d in the region of Ban ok.

There are two main species., namely Pinu khasya and
Pinus merkusii. These are large-siz trees which
grow to 20 to 40 m in height and 2qp 0 300 em in
girth. P. khasya is found in the ~ngle, mountains
and flat lands about 300 m above~ea level.
P. merkusii grows at lower altitudes, i.e., about
100 m. It is frequently assoc~ted with the local oak.

There are also exotic long 1 ered species, such as
Casuarina and Araucaria =C~~l~'l~', which are indigenous
to Australia and. Indonesia. These species, however,
are negligible inquan 'ty.

Most of the pine forest areas are protected under the
forest laws, and p ission must be obtained for
felling. This ~ m has not worked very well,
however, becausereare considerable encroaChments
by local vill ers who clear the forest for shifting
cultivation a constitute a serious threat to the
few natural ine areas which already exist.

It must recognized that, in the past, the
cultivati n of pine forests has not aroused a great
deal o~nterest in Thailand. Most of the forestry
poli~ies were concentrated on the more valuable
ti~rs of the tropical hardwoods (see above). The
pine forests have been regarded as a source of supply
also of resin for distillation to provide turpentine
and rosin. The whole of this output is consumed in
local industries, and it is dealt with further in
the Section on Non-Fibrous Raw Materials. Plans
have also been made to develop the pine forests for
use in plywood manufacture, but, as' stated above,
the principal interest in these forests has
hitherto been in connection with the production of
rosin and other by-products.
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A preliminary survey of the forest resources of
Thailand was conducted by the FoAoOo in August and
September, 1962, and a brief report, IIMission to
Th~iland to Review a Request,' for Special Fund
Assistance for a Paper and Pulp Material Survey,lI
was made, particularly from the point of view of
supplies for a pulp and paper mill. As long te
needs, this report recommended:

,

a. Establishment of a separate research b
the Royal Forestry Department;

ch in

b.

c.

Establishment of a pulp and paper te nology
research unit, probably under the~oposed
IIApplied Research Corporation o~ Tf{ailand, Ii or
else under the Forest Products ~search Division
of the Royal ForestrYDepart~t;

Establishment of a Division~f Forest Protection
in the Royal Forestry De~ment, tbinclude a
modern fire protection ganization and to work
toward the solution 0 e difficult problem
of forest trespass;

d. Vigorous progress
survey leading to
forests,partic
for the expan ion

i the land classification
the setting up of more reserved
rly in the ,areas of most value
of the pulp and paper industry;

e.

f.

g.

Willin.gnes~to grant leases to investors,
particular'i of forest lands nearest to the
propose lant sites. The Minister of
Agricult e now has this authority for IIreserved"
and II tected" ,lands i

Emp~yment of private foresters by pulp and
'99per companies, including those operated by
~vernment agencies~

Encouragement of the production of forest crops
on private lands, particularly by farmers on
farm woodlands and by other owners of private
land. This action could be stimulated by mill
owners as well as by the Royal Forestry
Department, particularly if the latter had a
Division of Priyate Forestry Cooperation. The
attractiveness of the short-rotation forest
crops, such as bamboo and quick-growing trees,
would favor their use in such a program.
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As a matter of interest; one of the two pine forest
ar~as nearSrisaket was visited during· the Survey.
The forests in question are about.30 km southeast
of the town of Srisaket. The altitude is about 150 m.
It was stated that approximately 40,000 trees exist
in an area of 43 rai (approximately 6 hectares).
The second. forest area of a similar nature, 15
20 kmto the southeast, is also a reserved f t.

The forest was viewed from the main road w h
crosseS the belt of pine 9~ea, which is proximately
7 kmwide by 17 .km long, and by the tea ntering
the forest from the road in places. e pine stands
were noted to vary greatly in densit here were
very few trees in one place and quiJle dense groups
of. trees in another. The treeswere1.all and straight
having grown to approximately 20 Ai.... heighth and
45 cm in dia.meter in 40 years. ~t is believed that
such trees will grow to a siz or 10 cm in diamater,
under the,bark at' breast hei ,in 10 to 14 years~

It is understood that much .Aenser stands exist· at
Phll kra-dung in Loei Prov~e, but this is more
distant from Bangkok.

It is unfortunate that _ere have been no systematic
investigations of t e conifers in Thailand, either
in the form of a v e surveyor with regard to
pulping propertie. ~. khasya is currently being
used to make, new rint in Vietnam, and there seems
to be noteaso~wh¥ it shoEld not prove excellent
for the manufa~ure of kraft pulp. Unfortunately,
the p~ne ~r~ do not presently exist in sUffici~nt

quantlty . one place to enable them to be explolted
for pape nufacture. The only alternative is to
plant p~es o.n a large.. scale with the least possible
delay. If trees suitable for pulp making can be
obtatted after about 10 years, and a rapid start is
made, with proper planning, it should be possible to
build upa regular supply of wood for the mill
after this period. Forestry activity has been
largely confined to those trees which are regarded
as of more value economically. This favored
treatment is demonstrated by the following figures,
which show the planting program of the Forestry
Department:
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Teak 5,000 rai annually

Other hardwoods 8,000 rai annually

... Pinu. spec.tes 500 rai annually

NOTE: 6.5 rai = 1 hectare (approximately)

An estimate of the.poteI:ltial area of pine in e
southern parts of the privinces of Srisak and Ubon
(which are the conveniently si ted to
Bangkok) is given a paper written by_~erhardt

Gaertner, FAa Forestry .~td.sion, as an ~pendix to
the report above. This is reproduce~sAppendix
No .. XIII.

The report makes definite ~eco~dations as to the
. type of soil on which the pine should be grown and
also takes into account the hi~ increase .in the
population of the northeast part of Thailand,
which in the piisthas caus d a permanent encroachment
on the forest by settler It is argued that pine
plantations can be established only by conversion to
other forest types, 0 y planting sufficient natural
pine to regenerate its. f on a sustained yield basis.
The conclusion: is reached that approximately 570
sqkm in this dis t are suitable for pine fores~s.

However, not a at deal is known of the habits of
the local. Pin spec.ies under plantation conditions,
so that it i ot possible to say in advance whether
the above ~a is likely to be sufficient to
sustain a ffifll of the size envisaged (see Part IV: ,
Market y) on a sustained yield basis. Unless
plantation experiments are made, unexpected
diIfi ties can be encountered in large-scale
ope~tions without previous experi.nce .

. For example, the pines now grow in admixture with
hardwoods. The. selective .extraction of the pines
could react unfavorably on any new seedlings of
pine which might subsequently be p~anted, because
of the lack of light. On the other hand,
clear-cut.ting might also have unexpected results, in
that it disturbs the overall equilibrium of the tree
speciesof,the loc~~ity. If, therefore, any steps
are to be taken to deal with the raw material
situation of a kraft pulp mill in the sense of
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providing long-fibered eoniferous pulps, it is
important that a start is made at once and o~ an
adequate scale. Such work will involve plantation
experiments with pine, first on a small-scale and
subsequently on a larger scale to enable the millns
requirements to be met on a permanent basis. I is
obvious that trials of this nature, quite apart om
the production of the full amount of wood re 'red,
would take a considerable period of time. Tn ¥
would certainly also be expensive.

It is the stated policy of the Governme with
respect to forest land, to undertake for st
conservation and reafforestation in ~r to produce
a forest reserve equal to 5~/o of t~ total land area
of. the Kingdom. At the same time, ~ere is a great
demand for land for agricultural~urposes, both
among the traditional types of ~rmers, and also
among the people of the many hil~ tribes who have
no permanent homes and pract' shifting cultivation
from one place to another. I land for cultivation
can be provi.ded for those 0 need it, the forests
need not be disturbed. Under present conditions,
however, 'a strong poli is obvioo sly requi.red in
order to keep intruder out of the forest reserves.

The general conclu n is that it would appear to be
useless at this age to count on the availability
of any long-fib a coniferous wood suitable for
kraft sack pa or liner board for at least 12 to
15 years. It uld be made available by then only
if the;meas s outlined above, i.e., plantation
experiments nd strict control of land, are put into
operatio ithout delay.

8 . Rubber 1'00d

The ~ubber tree is grown widely in all the 14
southern provinces of Thailand, especially on the
eastern side of the Gulf of Thailand. No accurate
statistical data are available, but it is estimated
that the area currently planted with rubber is
approximately 400,000 hectares. Thailand ranks
next to Malaya and Indonesia as a major producer of
natural rubber. The output has risen over the last
10 ye.rs from about 100,000 to over 180,000 tons
annually. There are some 250 rubber trees to the
hectare but the density varies widely. At least
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sq.,OOO hectares are over-age and therefor(3 due for
replanting, and it has been suggested that this wood
might be'~ potential source of pulp wood. Ithas
been estimated that by 1970, the total area of
over ....age trees may reach 200,000 hectares.

Most of the rubber estates are comparatively sm
and are privately owned. As a r.~u£t, there s
been little incentive for replanting, which i

. difficult on a small estate~ The nature a type of
the rubber tree holdings would also make ex raction
and collection difficult, unless specia adways
could be built to those existing. This plies
pa.rticularly in the rainy season, whe oad transport
becomes very difficult. Preliminar~ experiments
have shown that typical, short-fibe~d pulps can be
obtained from rubber trees of th~ype grown in
Thailand. However, the technol~gy of pulping rubber
tTees has not been perfected, an1i a good deal of
further experimental work is 'II required.

T-he question of the use 0 bber wood from
over-mature rubber trees for pulping was considered
by the· Stanford Resear Institute in 1960 and
the following conclusio was reached:

IIConsidering t reponderance of small
holdings in T ailand, it might perhaps be
best to rega rubber wood only as a
possible s lementary source of raw
material any pulp mill which happens
to be l~ted in or near one of the main
rubber g~wing areas."

In view of this, together with the distance of the
rUbber~tates from the main markets for pulp and
papei') and the nature and size of the estates, rubber
tree~ as a source of pulp wood were not investigated
further.

9. Summary of Wood Situation

(a) i''.htailand has fairly extensive supplies of wood,
but most of ·the woods are either too valuable
to be used other than as l~mber or are
short-fibered pulps and not suitable for sack
kraft or kraft liner board. They are no more
satisfactory for use in corrugating medium
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and low-grade wrappings than are agricultural
fibers, which can be supplied to the mill at a
much lower cost.

(b) There are two species of pine wood satisfactory
for strong kraft pulps which are indigenou to
Thailand, but their growth is limited and
existing stands are being jeopardized by
indiscriminate cutting. Pine plantation are
possible, but a minimum of 10 years W~d be
required for usable wood.

(c) For the long-term future it is re ommended that,
in order to provide the stronges ulp for the
kraft mill, immediate steps be~aken to reserve
and clear the forest areas suff1cient to supply
the requirements of the mil~and to institute
a system of ,afforestation ~ provide pulp wood
on a sustained yield bas'

D. Bamboo

Technology and Utilization of Bamboo for Pulp and
Paper

Bamboo is a well~established papermaking fiber. It
'has been used inIn~ for the last 50 years and is
one of the mainst~s of the paper indust,r y, of that
country. The an~l production of bamboo pulp in
India is 250,0~ tons. The methods of pulping it
have undergone\l6provements over the years. The most
suitable pr~ss is th7 kr~ft ~r.sulf~te proc~ss.

A modern ba~o pulp m1ll 1S slm1lar xn pract1cally
all respe~ to a kraft mill based on wood. Bamboo
is al~o' successfully pulped by the new, rapid
continu~s method, such as that operating in the
newes)9 mill in India, which was built and started-up
bYP~sons ~ Whittemore in 1962. This method is
proposed for the second-stage of the mill for
Thailand. (See Section-XI,' Process Description.)

The properties of bamboo pulp are also well known.
The fibers average 3 rom iength, or the same as
coniferous woods, although ,the pulp properties differ.
The fiber diameter is 0 0 020-0 0 025 mm, or about half
that o£ sofrwood fibers. The bamboo pulp has a
desirably high tearing strength, but it gives a
relatively low tensile strength due to poor bonding
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characteristics. When used in combination with the
strongly-bonding bagasse pulp, the blend can be
used to prqtuae the full range of papers from
b+eached writing papers through the highest strength
multi-wall bag papers. Thus, the need of long-fibered
material for a pulp and paper industry in Thaila;;~

could be met with bamboo. The fiber dimensions~
. .

several Thailand bamboo species are given in Ie IX.
Several species are noted to be well above th
previously stated normal lengths of 3 mm.

The silica contents of the skin and inn ones of
several bamboos are also shown in Table . These
figures point up a characteristic of ~oo, namely,
the high silica in the skin zone. ihis skin tends
to be disrupted in chipping and, i~ot removea, '
may cause difficulty in cooking ~ in recovery.

2. Availability in Thailand

Bamboo constitutes one of t e most valuable forest
products in Thailand. It urs in abundance in
the mixed deciduous-type of forest, which comprises
about 15% of the total ea of the country. There
are some 34 common spec s comprising the
Arundinaria, Bambusa, Cephalostachyum, Dencrocalamus,
Oxytenanthera and ~rsotachys families. One of the
principal famili~is that known locally as Pai Pah
(Bambusa Arundin~a, Wild). This grows to a
diameter of 25~0 40 cm and is found throughout
Thailand. Ano\ier important species is Pai Ruak,
which is Th~otaChYS Siamensis Gamblei this grows
to a diamete of 4 to 6 cm and is also found
throUgho~hailand.

Of seco~ary importance
Roxb.~, Pai Laolarm and
Giga~eus, Munro).

are Pai .on~ (Bambusa Tulda,
Pai Hok, (Dendrocalamus

Ba~oo also occurs in several other parts of Thailand
in addition to the forests around Karnchanaburi.
There are areas of it in Chiengmai Province, which
are even larger than those Karnchanaburi, and
also in Lam Pang Province, and in the southwestern
peninsula.

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS 8< WHITTEMORE/LYDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING,"



TABLE IX
)

FIBER CHARACTERISTICS OF SEVERAL THAILAND BAMBOO SPECIES

PROJECf,JJY-773·
page· 169

speoires

Lumen
diao

micron

2 x wall
thickness

micron

Si~2 in
the "Inner
Zone"

Pai Bong (Bambusa tu1da, Roxb.) 4A68 12 12 0.020 0.0020

Pai Kao1arm (Cepha1ostachyum
pergraci1e. Munroo) 2.32 9 10 00019 0.0015

Pai Rai (OXytenanOhera
a~boci1i.ta. Munro.) 2.59 ~ 12 0.020 0.0009

Pai Sang (Dendroca1amus .
membranaccus Munro.) 4.32 9 14 0.019 0.0031

Pai Bok (Dendroca1amus
gigantens Muqro.) 3.22 13 1~ - 0.018 0~P027

,.
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It was not possible to obtain details regarding
bamboo forest surveys in Thailand. The bamboo occurs
quite widely, but is scattered, and grows only in
relatively small quantities in anyone place. Also,
the main stands aie located iri close association
with mixed deciduou's and evergreen forests. The e
occur principally in the western and northern
Provinces of the country.

Bamboo is found in close proximity to t~e

paper ~ill at Karnchanaburi, as describe
p and

later.

Relatively little of this is systemat' a ly planted.
There is a plantation at Prachin whic ultivates
bamboo shoots for food.

Bamboo also grows along the rive~ear the Bangp.-Xn
mill and also near Srisalut, w~e plantations exist
for poles and shoots. These ta~ks are all relatively
small and grow only 16 m in 0 6 years and are
said to flower every 20 ye

3. Bamboo Experience at Thai Paper Mill

As already stated, the ~ai Paper Mill at
Karnchanaburi is at resent using mainly bamboo in
its production. H ver, at 10 tons per day, this
is not very larg~ Some of the papers contain up
to 30% of hardwo~ (Spondius pennata) with 70% of
bamboo. A so~lled "kraft" paper, used for
wrapping and s~d to be made from bamboo is also
produced by eKarnchanaburi mill. An evaluation
of this i~s own in Appendix No.V. The strength
properti~fall far short of those expected of a
true paper as shown also in Appendix

The 'mbOO species principally used by the
Karnchanaburi mill is Thyrsostachys Si!mensis. This
is one. of the predominant species of the locality.
There is another and larger type of bamboo also
found in the neighb<?rhood, Bambus Arundinacea. This
type is very thor.ny, however, and is not used for
paper manufacture owing to harvesting and handling
difficulties.

The Government has reserved approximately 4,800 sq
km of land in the neighborhood of the Karnchanaburi
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mill for the millos supply of pulping materials.
This has been encroached upon very considerably
by farmers, who clear the ground and plant kapok,
castor plants, cotton, etc. The bamboo is cut down
and used for fences, furniture, roofing, fishing
poles l baskets, etc., or simply burned. Machin
have even been devised for splitting bamboo an or
peeling off thin strips which are used for
venetian-type blinds.

It is apparent that bamboo is a of
considerable economic importance in th' ocality
and that its growth development is hi hly desirable.
It is equally obvious that existing future
stands of bamboo will be fered ~r those more
remunerative purposes compared ~ith pulp
manufacture), if they are not p4erly protected.

As a result 6f the out~lined above, the
amount of bamboo in reasona proximity to the
Karnchanaburi mill has (leased. It must now be
obtained from areas more stant from the mill, e.g.,
50 to 80 km. In these areas, bordering the banks
of both Kwai Rivers i Noi and Kwai Yai), the
bamboo at or near t,he edge is cut. The
bamboo poles are tplmmed by the villagers, made into
rafts and floated ~wn the river to the mill. The
price delivered B. 120 per metric ton calculat.ed
on a bone dry b as determined from moisture
tests made a he mill. The mill 1 accept only
poles at leas 7 m long and having a cross-sectional
diameter 0 em at the narrow end. ,The yield of
the pulp btained is 38 to 4~/o.

The b~oo is chipped while wet because this reduces
the weIr on the cutt which have to be
ch ed every 3-4 hours The present production of
the ill is 10 tons of per day, but it is
proposed to double this in the near future. The
bamboo is cooked in cyl drical digesters
with a mixture of caustic soda and sulfur, so as
to produce a mild kraft process.

The Karnchanaburi mill f'orest reserves, on which the
villagers have encroached, are rna to the northwest
and west of the and reach of the
two rivers which j near namely the
Kwai Yai, which flows from , an.d the

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS & WHITTEMORE/LYDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING,"



-

Pa

Kwai Noi, which flows almost
a more southerly direction.
above Karnchanaburi, and the
the Mae Klong River.

with it from
These two join just
river then known as

The potential yield of these reserves, as esti
by Mr. Wang Teravut, Manager of the i
Mill, assuming that. the bamboo would be cult' ated
instead of allowed to grow wild, could be 4 8
tons per rai or 26 to 39 tons per hectare a
sustained yield basisr and it could be del ered to
the mill at about B. 75 per metric ton, ne-dry
basis, as opposed to the present price B. 120.

The mixed bamboo forests between nchanaburi and
Ban Tha Sao (Map No.3) were visi_ . It was noticed
that the large thorny type of b~oo
arundi.nacea) grew nearer the . 11 than t.he type
which is actually being used. ~rundinacea

i.s used largely for poles, cially for fishing
purposes, because the stal s attain a length of up
to 20 m in 6-10 months, ough an
additional 2 years fer walls to to
maturity. Because of . 'S size, s -growing
species is of relativ value, and therefore
too costly for pulping purposes, even assuming it
could easily be h sted on a large scale. (By
way of contrast, the species pulped by the mill grow
only 7 to 12 m one yearCs .)

Unfortunatel hel was available
and it was erefore impossible to explore the bamboo
situation a ong the the i Noi River.
It is u stood, however, that a good deal of
bamboo eXlsts in this area. It lies in mixed forests
and wi~in 5 km of the bank. On the other hand,
theJfiver Noi to a more difficult
riv~ for rafting purposes owing to shallows and
sand banks. This is not neces a drawback,
because the bamboo could stored on the river
banks and rafted down in wet. weat.her when more
water is available. Here again, however is
reported that there have
baiRboo stands by
amount of baroboo
increase.
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Not all the bamboo is floated the mill. If the
site from which it is cut near the mill (and
there are not many such 13 now existing) the
bamboo can be delivered very cheaply by road, e.g.,
f0raround,B. 75 per ton/bone-dry bas

Above the mill on the Kwai r at a dist e
'of some 40 km, a hydro-elect.ric dam be t,
, and 6 km above the 'mill, a retaining dam (whi will
be smallel:') will also be built. The latteO'ill
'probabl,:y have a race in to enable mboo poles
to be floated down past

It;has been established lac amboo grows
weI;, after cutting and " , can ~e cut 3 to 5
¥e.a:I:::,s,.af'ter the first planting. here is no

>spec,ial evidence that flowering ficul t occur
:C!-'s, they do wi,th some bamboos, ~t it should be made

"very clear that such knowledg as exists at the
moment about these bamboos r ers only to the wild
plants and not to t.he cult atedbamboos.

'is unfortunate have not taken to
ensure the p'reservatio~f bamboo in the forests
around the Karnchanabur1 mill. These could be a
most. valuable asse nat only to mill, but also
to any other mill chmight be set up ip the
locality. As 10 as present poaching conditiorii
exist j however, that it will
impossible to
quantities of
manufactur

4. Costof mboo

It has~een mentioned costs B. 120
pe'r4fon dry at the Mill. Other
of B. 75 per ton were reported. However, for the
purpose of this report conservative cost figure
of B. 120 per ton has been used.

The delivered cost of B. 120 is equivalent
approximately U5$6.00 ton is a very low
figure in comparison with southern pine pulpwood

,in the United' , at ~ .00-
'$16.00 per ton.
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5. Bamboo Procurement for Proposed Mill

It 'is envisaged that the second stage pulp mill will
be based essentially on bamboo and that this pulp
mill will start up in 1971. However, it is necessary
to plan now for the bamboo for this mill.

As far as the method of procurement is concer d, the
usual method as practiced by the Karnchanabu mill
will be used. In this method, the transpo is by
rafts which are formed of the bamboo poles. The
rafts would be floated down the river, they would
have to pass over the race at the sma 1 etaining dam
which will be built 6 km above t,he . chanaburi
mill. This would mean that the ra s would have to
bebroke.n up! and the bamboo colle d again after
it had p~ssed the rapids. With ~actice, this
should not present any special difficulty, but it is
more involved than floating t :'whole rafts directly
to the mill, as is done pres lye

The supply of bamboo itse is viewed as coming from
plantations, x'ather than natural growth. As far
as is known, there is detailed informatio'n
available on bamboo pI tations anywhere in the
world which have been establishE:d specifically to
provide raw materil9 for paper pulp. If bamboo
plantations are nsidered for development in this

.part or any oth part of Thailand, would be a
purely experi tal project, especially in the
beginning~ I ould therefore have to be approached
as follows small areas would have to be planted in
order to earn the best planting conditions; then I

larger a s could be planted based on this
experifce.

Alt~ugh flowering does not appear to be
cha~cteristic of the indigenous bamboo in Thailand l

it might well appear in plantation bamboo and must
th~refore be explored before full-saale development
is under way.

Experiments of this kind, if initiated immediately I

c,ouldi well yield fruitful results by the time the
mill has been in existence for 5 years. If the
experiments are successful! t.he mill could use
bamboo pulp in the production of its kraft paper in
a proportion to be determined by the quality of the
resulting pulp.
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Here again, therefore, there is an extremely strong
case for conserving present bamboo forests and for
developing them on a sustained-yield basis to
provide material for paper pulp manufacture.

6. Summary of Utilization of Bamboo in Thailand

(a)

(b)

(c)

Species of indigenous bamboo existing i estern
Thailand are satisfactory pulping specie , and
they do not appear to present the pr em of
flowering frequently.

Bamboo is obtainable at a price at
B. 120 per ton delivered, dry b

Although reliable information~n the bamboo
forests in Thailand is lac~g, the opinion is
that areas exist where ad~ate supplies can
be grown under a ration system.

(d)

E. Kenaf

Methods of handling an
been developed and c
proposed mill.

transporting bamboo have
be applied for the

Kenaf, a variety of th ibiscus plant, is a fast-growing
plant resembling a h lyhock. The plant is known by
over 120 names thro out the world, much as Ambary
hemp, Deccan hemp ombay hemp, Java jute, Bimli jute,
wild stockroos, m ta, bastard jute, sunn okro, and
rosella.

The soft fib~ from the stalks of Kenaf have been used
by the nat~e populations of Asia and Africa for several
hundred yeilfi:'s. At first, consumption of the fiber was
restric~ to the local area where it was grown, and
the comm~rcial value of ~he plant was not recognized
until the middle of the nineteenth century. It was then
recognized as an acceptable substitute for jute in the
manufacture of burlap, sacking, rope, twine, and carpet
backing, though not considered an important substitute
for hard fibers such as sisal and Manila hemp.

This fiber is regarded as an economically promising
fiber in Thailand. The Prime Minister has appointed a
special committee to deal with promotion of kenaf
sales. At the present time, production is approximately
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200,000 tons per annum, and could be greatly increased
to meet larger demand. Approximately 160,000 tons are
exported as skeins of fiber to be made into sacks. A
certain amount is also converted into sacks in Thailand
for the home market. In the northe~st region, the
yield of dry fiber is 3% to 4% of the whole green p~~t

or about 6% to 8% of the dry weight of the plant. ~~f'

In the course of preparing the skeins of kenaf the
market, the dirty ends are cut off, leaving le~hs of
20 to 30 em. At present these waste ends ar"all
exported, chiefly to Japan r for use in rugs~d

upholstery. The price depends on that of he kenaf
skeins and is usually approximately 5~/o 0 he price of
the skeins, or approximately B. 1,000 ~f ton at
present. The price of the waste has .)fone as high as
B. 2,500 per ton. Approximately 5,0~ tons are available
per annum. An analysis of a sampl~of this ma'terial
from a factory near Ubon, is give in Appendix No. X'\7.
The material was found to be a v uable papermaking raw
material which can be processeat very little cost and
without great loss of yield.

After being cut in the fierrt the kenaf stalks are
retted for 10 to 15 days in shallow water-filled pits,
and the fibrous residu 's removed by beating the rest
of the stalk to a pulp. The yield is only 6% to 8% of
the whole stalks on ry basis. It is believed that
if the stalks could stripped of their bark'
mechanically, ins d of by the lengthy retting process,
the ribbons mig~~ e used directly in the papermaking
process withou~etting. In the present retting process,
the inside 0 the stem is beaten to a pulp and therefore
lost in rele ing the long-fibered outside bark. If
the bark w~ removed by a mechanical decorticator, the
stalk coul~ then be put back on the field so that the
field w4-d not lose the orga.nic matter included in the
stalk.

In the hotth and northeast, the main retting season is
October to February. The '_separated and dried kenaf can
be stored through the remainder of the year. The
!'~mers receive the equivalent of B.60 per ton of
stalk processed. They would probably welcome any
proposition which involves selling the stalk for
mechanical decorticating to produce a ribbon from the
bark without having to ret it to remove the bark fiber.
Samples of stalk from the 1962 harvest were taken from
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the Ubon region and the results of preliminary digestion
experiments are shown in Appendix No. XVI.

The results of the chemical analysis indicate that it
might be possible to make use of the whole stalks of the
kenaf. However t it is more likely that onlh the ba
ribbon would be used because of the high pith conte in
the inner stalk. This would eliminate the retti process
and would allow the pulp mill to take the bark r bons
directly to the digester after cutting them to oper
length without any further processing follow ng the
mechanical decorticating.

Kenaf fiber itself is extremely strong; onger t in factt
in tearing strength than coniferous kr~t wood pulp.
However t the whole stalk of kenaf does not give a pulp
as strong as kraft wood pulp and th~resence of pithing
material is detrimental to good op~ations. Certainly
the long-fibered bark from the K al stalks would
undoubtedly contribute strength t t this yield is
relatively small in relations to the rest of the
stalk t and the strengthening ect of these fibers
would be lost if an attempt were made to use the whole
stalk. Furthermore t the distance of the projected
pulp mill from the kenaf g wing regions of the
northeast t and the bul nature of the stalks and
consequent freight pro ms and expenses t tend to offset
the possible advanta of utilizing the whole kenaf
stalks rather than waste cuttings or the bark
ribbons.

Grade A kenaf
per metric t
too expensi

~balest currently selling at B. 2000
exfactory in the northeast t is clearly
raw,.~aterial for this project.

Xt is Plani:d that a great deal of effort will be
devote~o thoroughly investigate kenai in the Project I
millis P\lot plant before large quantities are
accepted for pulping in the Project II pulp mill.

F. Rice Straw

Cereal straw t like bagasse t is a recognized papermaking
raw material. It is widely used in Europe t and
particularly in Hollandt for a great variety of papers
and its use has been studied in great detail. Several
modern methods of pulping have be~n built around the
use of straw and high yields of high-grade quality
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pulps are now readily obtainable. Straw, therefore,
must be regarded as a highly desirable raw material;
this applies in particular to wheat straws.

1. Economic Considerations

The principal varieties of papermaking interest
included under this heading are straws from w at,
barley, rye and oats. Other straws (e.g. fr rice
and linseed) have also been used in locali s in
which they are plentiful, but they are les suitable
forpapermaking raw materials. The c cereal
straws do not differ greatly in chemica composition.
The only outstanding figure is theth' ash content
of rice straw, which consists large}y of silica.
Differences in pulping characterisi~s are small,
and are due largely top~ysical, ~ructure. Wheat
straw is generally accepted as being the best for
pulp manufacture, but otherwise~opinions differ as
to the order of merit of the hers. Barley, being
soft, does not pack so well i to the digester, and,
in any case, because o~ i softness, it is usually
in demand by farmers for the bedding of cattle. It
can, however, be succe ully used fOr paper pulp
making, and the same a lies to oat straw which is
little, if at all, inferior to wheat.

h 'f 0 d' ,Te economlCS 0 traw pulp pro uctlon P7rm1t no
generalization, a each country has to be considered
on its own me s. Holland and Denmark ar~ cases in
point. Each essentially a compact and intensively
agricultura ' ed country. Straw is, therefore,
abundant (YI ld, over 1.5 tons per acre), and being
cheaply ~nsported to the mills over the short
distances, is itself comparatively cheap. The
scie~t~ic farming methods used mean high yields,
and,~herefore, a surplus over the farmers~

req1Xrements for bedding, fertilization, etc. The
enlightened use of chemical we~d killers means,
moreover, a clean straw, free from these sources of
dirt and shive. Most important of all, the farming
community has a direct financial interest in
several of the largest millS, so that there are
al,ways .available to the mills adequate supplies of
straw at reasonabl,emarket prices.
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The highest proportion of the straw pulp made in
Holland is an unbleached semi-pulp suitable for
straw boa~d manufacture, but a large tonnage of a
good grade of bleached pulp is also produced. T~e

position varies somewhat between these extremes in
other countryes. Thus, Denmark is well placed t
follow the example of Holland, and is doing so.
Large mil.ls~.have been erected' in the wheatlan of
South America, and there are medium-sized str mills
in various parts of Central and Southern E pe, and

.in Turkey and Portugal.

There is some difference of opinion as t whether
straw is used to the best advantage he farm, and
indeed, whether it can be dispense~with. A number
of farmers argue that return of stt~ to the land is
an essential feature of good hus~dry and cannot
be substituted for in any way.~thers argue with
equal force that synthetic fe ti~izers and other
forms of modern tillage can duce effects similar
to those of straw, leaving he straw available for
non-agt±~ultural uses. W carried out in the
great cereal-growing areas of the Midwest in the
United states have eve 'ndicated that straw left on
the land is detrimenta to subsequent growth of
leguminous and fora e crops.

The whole proble probably be condensed into the
simple statemen at, if it is made worth while for
the farmer to ,1 his straw to the paper maker, then
he will manag ithout it on the farm. Should such
an arrangem become possible, it can influence
very materia l¥ the paper position of a country an~

build up~at is virtually a new and valuable
indige ous pulping industry. Successful cooperative
scheme of this nature, in which the farmers have
fina~ial interest in the mills they supply, are in
oper~ion in Holland and Denmark.

Attention should be drawn to certain complications
which may affect the main issue, as set out below.

The straw, however it is harvested, should be as free
as possible from weeds and other foreign p~ts. The
latter may arise from crops previously planted on
the same ground. By the use of modern weedicides on
the one hand, and care on the other, it is not
difficult to produce an absolutely clean straw, and
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this is common practice in Europe. Where large
quantities of straw areJ:being purchased at a time,
the moisture content becomes important, especially
in wet weather. A figure not exceeding about 12%
is a good target, but moisture contents of 17%
ShOU1.d not be tolerated. The objection to wet s)~aw

is, however, not solely one of cost; such straw~es

not pass readily through the cutters and dust

The straw that must be held in the mill as ock can
be stored out of doors in stacks. Since ~ 113
usually pressure-baled on the farms int~ales about
25. kg or more in weight and secured b~;~lre, the
building of such stacks is not a diff~lt matter
even where wholly mechanized handli~ is not
available. About 800 to 1000 tons p~r stack is a
convenient size, and the base ba~ should be kept
clear of the ground on planks o~concrete to avoid
damage by damp. There should e adequate spaces
between the stacks to act as e-breaks and to
provide easy access by tru and the straw should
be used in rotation, i.e., 1rst in, first used .

. Since the Bangpa-In mi~ which is Government· owned,
was built to rUn on ric~ straw pulp, it is
appropriate to give orne further consideration to
this particular fi 13 raw material. Rice straw
is ~ot a widely u d raw material for paper pulp
manu~acture, but nder suitable circumstances, it
has ~roved qut suitable for the purpose. Its
utilization ha been 'studied in Hungary,EgyPt and
Korea,'and :0al1 of these countries, rice straw is
abundant d usually cheap.

proper~s afRice Straw Pulps

(a) b peculiarity of itte straw is its high silica
~ontent. This varies from one type of rice
straw to another and from one, type of rice
straw to another and from one country to
another, but is always considerably greater
than.the maximum ~igure for other strilWS.

Since tb,e silica is partly dissolved in the
digestion process, this chemical appears in the
Ji;Ji;..t::k:.,liquor. When the ash content of the
black liquor is high, difficulties in the black
liquor recovery are encountered, more or less
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in direct proportion with the amount of silica
present. Thei.,e:ilica gives problems in
evaporation, combustion and recausticizing. A
certain ash cohtent can be tolerated, but, in
the case of rice straw, the problems become
insurmountable for normal operating proced es
and mills making rice straw pulp make no
attempt to recover the black liquor.
Considerable research has gone into deve ping
methods to overcome the problem of hi silica
in the black liquors, but no practi a method
has been commercially successful u 0 the
present time.

(b) Pulps made from straws tend t~be slower draining
(lower freeness values) than wood pulps and this
is more so true in the case~ rice straw. This
tendency makes the pulp s~ewhat difficult to
wash and also reduces th maximum speed at
which the paper machine n be run, an important
economic factor. Aga' this effect is greater
with rice than with er straws.

This disadvantage~owever, brings other small
advantages in its~~ssociation. For instance,
the slow-drain'ng condition of the pulp as it
is produced m s that less power is required
to bring it_~o the stage of strength
development~t which it is ready for the paper
machine.

(c) For th6)reason indicated above, as well as for
the~:operties of the papers, no paper is
nor~ly made containing 100% straw pulp. Such
a~aper can be made, but in order to utilize
't~ potential paper machine production to the

~est advantage and to produce papers with the
highest possible quality, it is usual to add a
proportion of long-fibered sulfite or kraft
wood pulp. This has the dual effect of .'
improving the drainage on the wire of the
paper machine and tq~refore allowing greater
speeds to be operated, and also of improving
the tearing strength of the paper. The amount
of suchlong-fibered pulp added depends on the
straw pulp used and on the type of paper being
made.
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(d) ;r:tis aKiomatic in paper manufacture that the
fibrous raw material needs to be low priced
,because· paper is generally an inexpensive
product. ThuS, a fibrous raw material cannot
beina competitive position as to its
utilization. In some countries, however, ce
straw is a commodity inextricably bound u ith
the l~fe of the farming community, and some
.extent with that of urban life also.

It i~ widely ~i1ed for a great vari y of
purposes such as roofing for hous hedgE!;!s,

· mats, basketli, footwear, packin. and bag~ing

material, and for protecting an ls· in the
· winter. .

The important fact is that kce straw can have
a market value quiteapar~fromanypotential
use it may have as a pa rmaking material.
Its market value as a permaking fiber could
conceivably become p ibitivelyhigh. Or, if
the market price we held low, insufficient
quantities of rice straw might be offered by
the farmers, sin they might prefer to use it

. :

for other purpose .

· Considerable ~antities of rice straw are
available i Thailand. The production of rice
in the cou ry averaged approximately 7 million
tons du~g the years 1956 to 1960 r and more
than 50~f this production came from the
centr~ flood plain re~ion of the country, and
in ~rticular from the country adjacent to the
ba~ of the Chao Phraya River.

&iculture in', '1'1'+li1and provides a livelihood'l for approximiltely85% of the pOpulation ilnd
produces about 80% of the country's export
earnings (U.So $110 million, in 1959). Most of.,
this is derived from rice. Most of the land
under agriculture is owned by the farmers,
and, generally speaking, they form a reasonably
prosperous community. Within recenty••rs,
high yield per hectare have been obt_inlld owing
to improved methods of agriculture. At the
same time, the population has increased
~onsiderably since the war and the ·domestic
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rice consumption has increased proportionately.
Production of rice has managed to keep pace
with these increases, and exports have been well
maintained.

Rice growing projects are assisted consid bly
by the large scale irrigation projects an his
has had a bearing on the choice of the e of
the projected mill (see Section.I;X). The low
level Chainat Dam, which was partly anced by
the World Bank and completed in 19 ,provides
irrigation for more than 800,000 tares of
crop land along the Chao Phraya iver. An even
more important dam, namely the nhee Dam, is
under constructioni this wil~e the largest
of its kind in southeastAs~a, and will be
integrated with hydro-elec~c production.
Table X shows the areas ~er cultivation, the
production, the exports nd the consumption
between 1934 and 1962.

Detailed attention given to the possibility
of using rice straw for the manufacture of
paper pulp in Th~and by the FAO Secretariat.
in a paper presented to the Converence on Pulp
and Paper De opment in Asia and the Far East,
at Tokyo, in tober, 1960. This was in the
form of a e Study based on the Bangpa-In
mill, whic at that time was a project in the
course development.

A sys~ was worked out whereby the rice ready
to~ harvested (from October to January)
wo~ be cut by hand in the field. After
tpceshing, any surplus straw would be made
a~ailable by the farmers for co~ection by

<l the paper mill. Some of the straw is utilized
for cattle fodder, but there is usually a .
large excess. The plan was for the mill to
collect· the straw from the farmers, preferably.
by flat boat of about 25-tons capacity.' About
ten such boats would be hauled to certain
central baling points by means of a motorboat.
The straw was to be then baled at the sheds,
by means of small portable baling machines.
The baled straw was then to be stored in the
sheds, and collected as required by the mill.
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TABLE.X

RICE IN THAILAND

··.Area Production Exports* onsumption

Avera'ges (1, 'S00 iilcres)

.1~34-38 . 8,327 2,832 1,444

1945-49 10,28-4, 3,557 612 2,945

1950-54- 13,153 4,505 1,321 3,184-

1955-59 12,813 4,628 1,254 3,374

Mnua11y

1959/60
..

12;1i84 ,716 1,203 3,513

1960/61 14,174 5,012 1,563 3,449

1961/62 + 14,287 5,000 1,400 3,600

* Exports .onciil1~claryeiilr basis

P
·1" Ii+ .re . l.ffil.nilry .
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This stage of transportation would usually be
carried out by barges, and it was estimated
that an average of six barges· c.ould be hauled
to the mill by motor launch of lS-horsepower.
At the mill, the baled straw was to be moved
from the river by means of an automatic
conveyor, either directly into the mill 0 into
storage.

It will be seen that this method of lization
of rice straw iepends very largely n water
transport, as indeed does much of e rural
transportation and economy of t 's part of
Thailand. This, however, does t preclude
the use of road truck or bUl~k cart
transport where this is mor; convenient than
river or klong. ""

Water transport by klon is sometimes subject
to, the limitation that he klong is usable
only during a certai eriod of the year due
to insufficient Wilt during the dry season.
This point is dealt with further in the
Sections on Site~lection and Transport.

The paper mi at Bangpa~Inwil.s·startedup in
February, 19 It has a paper machine 3.3 m
wide whic ns a maximum speed of 200 m per
minute. T straw is processed in rotary
boilers aving a capacity of 3S cu m, at a
press~e'of 7.73 kg per sq cm. Each of these
opera.s on an 8-hour cycle, producing a 300,;{,
yieAe of bleaahed pulp. Under these .
ciXUmstances;the mill ha's a ,capacity of 40
~sper pay, which is hoped to be raised to
6~ tons in the near future .. A second machine
would then se installed to increase the output
to 100 tons per day. The average furnish of
the paper mCil.de is said to be 7€F/o rice straw
with200/G chemical wood Cil.nd 10% of the mill's
repulped sub-standard papers. An analysis of
a typical mill writing paper is shown is
Appendi~ No. IX.

Thus far, the' Bangpa-In mill has not run
particularly smoothly. Apart from technical
difficulties, there have been aifficulties in
obtaining rice straw supplies.by the system.
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envisaged. Asa result, ~roduct.ion has
suffered and the capacityp~o~uctionof 40 tons
~per day has not yet been "attained. (See
Market Study.) The future of' the mill appears
tt? be uncertain, and there is some suggestion
,that it may be purchased from the Governm

, by a private company.

The Bangpa-In mill is des.igned to mak beached
pulp, and white papers. Therefore, i functions
are different fr,om those of the pIOf"sed kraft
pUlP. mill which is the subject of 1;1!ie present
StUQy. On the other 'hand, rice raw can be
used in its unbleached state an could
undoubtedly be· suitable for ~ in,
corrugating medium for cat~~s: It 'would be
unsuitable for use in cement sack ',a,er or
in kraft liner board beca~e of its poor
tearing strength.

Unqerpresent condit' s of rice straw supply,
it might be inadvisa e for two mi;l.ls to use
the same basic raw material, especiallY if
circumstances coJUtlled thero:to be within close
proximity of one another. Although a lIolution
undoubtedlye 'sts to this particular problem
of supply, th overall position would not be
i41.proved i competitor for rice straw entered
the !ield. It woula certi.inly tenGl to .harden
the }i>ri For these reasons, it might well
be re~qed as bad policy for the propo8ed
mill !V utilize the fiber.

G. Miscella Ii

otherp~stiliti.. ~, ,in':E1stigatea in the S~rvey were sisal,
cereal "f(traws ,.ramJ,.El, 'Jute, hemp, and manl.la. l;t was
felt that ~one of these was available in the quantity,
quality and price necessary to provide a suitable and
economic pulp.

In concluding this Section, some note~ on the activities
of the Food and Agriculture Organization (FAG) of the
Un.iteGl Natioqs':shcmld 1;>e noted. The Forestry Divis{on
has conducted a'orte-year study dealing.with the stages
of f'orest land management inThailand~ This report had
not appeared at the time of the Survey. " However, if
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?unong its recommendation,s are suggestions thil.t a
,cultivation of pin'e for pulp manufacture should be
'promoted at agreateranCi more vigorous rate than at
'~resent, this would 'heave a distinctly adva'nt&geous bearing
on th~ pre,sent proje'ct.

it is also known that the FAO will soon be making a three-
,yea~ study. of al~ the. papermaking raw materia~s~
Tha~land, lncludlng plne trees,other woods, bagasse,
rice straw and bamboo. This ag~in will be anteresting
document in view of the period 'over which i is programmed.. , " .
The present Survey is based on vrhat is ava ble now or
~n t'he' relatively near future if,the pro sed mill is to
start up reasonably soon. The "results 0 the FAo Survey

,must therefore be regarded as having ~ong-term
significance, . w~ich may well m()dify J:he Government IS

for.est and agricultural policies af~e future.

On the other hand, action by the overnment in developing
any particular species of tree other agriculturil.l
product is not likely to be c ied out on any scale
lnvolvinggreat expense unti h~ report'of~the three-year
study is available, which will probably be about 1967.
This"means that it is unl~ly that the Government will
t,ake "any particular, steps in planting pine forests or
bamboo forest (althou it is tob~ hoped that early
steps. will be taken t revent the depredation of the
existing forest~) ~l the results of the three-year
study areknown~

It was learned that," although the Government does not
'intend to 'tak ediate steps of this kind, it would
permit an i strial enterprise to do'so without waiting
for the res ts of the three-year sty'dy, s6 long as it
is satisftpd that the project is an economic one. It
was implic'\t in this stiitement that a private cOIUJiilamy
taking:~ese steps would have to. meet the cost. The
Government, however, might be prepared to clear-cut the
existing forests so as to enable the private company to
;replace them by whatever raw m~terial it felt to be most
suitab1e for pulping'purposes.,

AS pointed out earlier, it would be most unwise to
commence large-scale p~iinting without preliminary
plantation experiments which will indicate the right
s:r;>eci$s t'o be used and the best 'conditions under which
to grow it.
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Given the types and magnitude of the mill's production,
and the amounts of raw mi\terials required, it would
,.ppear t~at long-range development work of this kind
~ould be beyond the scope and resources of the present
project.

H., Itrtpo.r.ted Woo4 Pulp

Until sources' of domestic fibrous raw materials n be
provided' for the flJll production of paper, it 11 be
necessary to import wooca. pUlp for the propose mill. The
grade required for the kraft liner board a he sack

'paper will be unbleached kraft pUlp, and th present,
price of thisi.c..'i.f. Bangkok, based on a4endon
G,Iuotation . (Scandinavian pUlp) is equiv~lent to B. 2950, or
us $140'.50 per long ton. There is ii d'b~y of 100/.. for
'customs purposes, and a business t ..~f ~,.50/.. on the
c.:j...f. :Biingkok price plus duty. ~n made into paper
ar:'-d. sold; to users, the bUSiness. ~.a:X.'becomes 5% of the
selling price, and a municipal ~,of 100/0 of the

,business' tax is added.

Details.. regarding the imports of wooa pulp and other
fibrous raw materials are 'ven in Section IV (Market
Sllrvey). It Will be note h.t tlie category "Chemical
Wood, Pulps', Other", is comprisedlcirgely of unbleached
kraft· pUlp'. If the pr&ge is ca16ulated from the .
value c.i.f. Bangkok and the wei~ht imE'0rted, an
average value Qf ap oximately 13. 295Q is obtained.
This confirms the igure give.nabove.

Other Londonq~ations (Scanainavian p>ulps) are (per
long ton c. i . . mangkok): .,

.Se~7ahemical
'Yunbleached) pulp

~tronq sulfite (coniferous I

unbleached pulp)

A current Taiwan quotation
for unbleached sulfate
bagass~pulp, C.T.F.
Bilngkok, is:

Wiiste paper is presently
sold in Bangkok at:

B. 2320

13. 3030

~. 22i4

lB. 100·per ton

. .'
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The.Custom$ Tariff Decree E.2503 dated 1960 gives the
fpllqwing duties for papermaking materials:

Item 47.01 ·Pulp derived by mechanical
or chemical means from any
fibrous vegetable raw
material

25.5% ad valorem
(since reduced
to 10%)

Item.47.02 Waste paper or paperboard;
particles dfpaperor if

. paperboard, fit only for
use in papermaking

\

"

• 1.00 pe;r kg(a) Old newspapers

(b) Other materials 27.5% aci
valorem

AE}]?ointed out inl?art IV (Marke ~udY), industries
which are suitably classif~ed a exempted from duties

.arid business'taxes,so far as eir raw materials are

.concerned" for. five. y.ears. I 1S assumed that the
. present project will enjoy such concessions for the full
.five ...yearperiod. Furt.·heJ:::O.f're , since the second st.age
pulp mill i~, for all inte~sts and purposes, a second
project being' implemen d several years after completion
of the Project I stage 't is expected that equipment,

. fuels, andfaw mater' Is imported for its construction
~nd operation will so enjoy a full period of
poncessions.
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VI. NON-FIBROUp RAW MATERIALS

A. General

In this section, there are considered all the principal
raw materials required by a pulp and paper mill other
than those of a fibrous character. Included are4~e
chemicals required directly for the pulping prQ~ess as

ii'" .,"f)"~<1f

wel·l as those for the paper mill. Less essent~l

chemicals 'or those required only in small ~ntities

(such as dye-stuffs) are not discussed, as t~y do not
influence the general conclusions of thi udy. Water
and fuel are considered elsewhere in this eport.

Although ~t is 7nvisaged th~t the mi~l will be initially
only partlally lntegrated wlth respec~ to pulp
production, it is believed possib~that the mill will
eventually produce close to 100%~f its pulp requirements.
Therefore, for the purpose of ~is Section, it will be
assumed that the mill will ev~ually operate with
indigenous fibrous raw mat 'also Thus, based on 45,000
tons of pulp and paper per ar in round figures, the
approximate quantities of the various non-fibrous
materials required by t~pulp and paper mill,
respectively, are given~elowa

B. Chemical Requiremen~for Pulp and Paper Manufacture

The chief non-fib us materials required on an annual
.basis for a mi making 150 tons per day (45,000 tons
per year) of un eached kraft pulp and paper are as
follows:

Chemical ~uirements

1. pUlp~anufacture

(a'! Proj ect I
(1) Salt cake
(2) Lime(without

Amount
Tons per Yea'r

1,800
lime recovery) 4,000

'.

(p) Project I' and II
(1) Salt Cake
(2) Lime(with recovery)

4,200
3,'200
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Amount
Tons per· Year

1,600
750

1,800
850

.C. Chemicals.. for Pulp Manufacture

Salt cake is used in kraft pulp man~facture to make
up for losses of soda and sulfur ca£~ied away from

.the system in the pulp q wash wat~and recovery
·furnace sta ck. The pr0cedure i,to add the salt cake
to the recovery furnace when he organic matter in
the evaporated waste cooking uors is being
inci~erated. The so~ium s'i¥ate is red',lced to ~odium

sulfl.de by the organl.c ma~r. The sodl.um sulfl.de,
together with sodium carbonate also formed in the
combustion, then passe orward into the green liquor
which is treated with 1 e q as discussed next, to
form sodium hydroxi e and sodium sulfide for use in
the digestion. It used in this way because, as a·
rule, it isa che and convenient procedure, since
salt cake in man countries is an inexpensive
€hemical from tural sources or available as a
by-product fro other chemical operations. In fact,
the kraft p ess is also known as the sulfate process
for reaso 0 using sodium sulfate as the make-up

.chemical.

Salt ca~ is not produced in Thailand, and it does
not jf)P7ar.ever to have l::>een imported~ as there are
no s~tl.stl.cs. Local ~uetations were also not
available.

There is, however: the possibility that this chemical
might be produced locally in the future as a
by..,.product from the manufacture of soda ash.

A quotation was obtained from the Salt Cake
Association of Londen ch is concerned with the
export of salt cake suitable for use in the kraft
process. Salt cake }!)ackedin six....ply paper l::>a.gs,
net weight 100 Ibs·.( 1 cwt) is priced at £17.5. O.
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(B. 1018) per long ton, c.LL, Bangkok. This is
based on the current freight rate of La.5.0. per

, lo'ng. ton weight, usual Conference terms. ' By way of
comparision, the price of salt cake in the United
Kingdom is approximately (B. 500) per ton.

.:'>

Salt 'cake is not specified in the Customs Tari~

Decree B.C. 2503, 1960, but it is ,assumed f m~the

duty on similar products that its duty woul e
27.5% ad valorem. On the basis of a dut ree price
of ,B. ID18 plus B. 123 freight, the deli ed price
of B.' 1141 per ton is used in the subs ent
manufacturing cost calculations.

2. Lime (CaO)

This chemical is second in imp~t.nce only to salt
cake in kraft pUlp manufacture. It is used as
hydrated lime (Ca(OH)2 to cau~icize the sodium
carbonate (Na2c02) formed' the recovery furnace.
This ,reaction produces c~\stic soda for re-uSe' in
pulplng. _~

For this purpose, a ~h grade burnt lime is desirable,
,preferably with a f~e lime content exceeding 90%
CaO. Lower grade limes can be used, but the value of
the lime is then ughly proportional to the free
lime content, 'th some deduction for the cost and
inconvenience removing the non-lime constituents
and especial:Y small stones.

Investiga~ns in Thailand indicated that a large
amount of~1ime is available and that the quality is,
on the~ole, fairly good. The lime contains
approximately 75% of CaO and some, unburnt limestone
and ~ of magnesia (MgO). However, most of the lime
s~liers are relatively small and a large supply
mi~ht present some problems. A large user such as a
pulp mill might find it advantageous to produce its
own lime by either owning its own quarry or by
purchasing limestone and burning it at the mill
itself, although this step is not contemplated for
the proposed mill,

The qClC1.4rrence of limestone is fairly widespread
in Thailand. The two existing pulp and paper~mills

in Bangpa-In and Karnchanaburi have limestone deposits
of their own. In Bangpa-In, the kiln is only 35 km
away.
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In Karnchanaburi, the mill has its own quarry and
kiln and is in a position to produce all of its
requirements.

The following lotal prices were obtained for iime
and limestone~

Lime B. 300 to B. 350 per ton

tonB.Limestone 45 or
For the purpose of this Report, it has en assumed
that suitable lime will be obtainable r use in
the repovery system at a delivered 'ce of B. 300
per ton.

3. .' Caustic Soda (NaOH)

Caustic soda is the main pUlp~g reagent in alka2ine
digestion processes. It i ed alone in the soda
process and in conjunctio with sodil,lm sulfide in
the kraft process. In kraft recovery process
the alkali lost in the recovery processes is made
up with salt cake, a escribed above.

of caustic soda to the mill depends on the
costs and availability of caustic soda,
soda ash on a quality basis.

The amount of caustic soda required as make-up in
the soda process h a chemical recovery system are
comparatively ~ll since this operation can usually
recover about . 0 of the caustic soda originally
used, and on enough caustic is required to make up
the losses m the operation. Where relatively
cheap sod~sh is available, however, the make-up
caustic s~a required at this stage can be produced
chemic+, from it by the action of lime, the same
reaction as used in causticizing the green pulping
liquoV':

Th'1 cost
relative
lime and

Table XI shows the imports of caustic soda into
Thailand for the year 1961. The countries of origin
are given together with the quantities in kg, and
the value c.i.f., Bangkok in Bahts. Division of
the c.i.f. value by the number of tons imported
gives an average price of B. 1,380 per ton. This
price may be on the low side, because the price of
caustic soda has risen recently.
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IMPORTS

Commodity Country unit Code. Quantity

Code Description ~

.. ClF 'Va1ue .. Baht

5110300

5.1...I.u"tvv

~odium Hydroxide

Sodium Carbonate

Hongkong
,knang
·«nitPore
Jap'
France
WoGerm'any
Italy.
Poland.
UaKing-oom
U.States
Australia

Hongkong
FedaMa1ay
Penang
Japan
Taiwan
Denmark
France
W.. Germany
Italy
Poland
U.Kingdom
U.States
B.W. Indies
Kenya
Uno S. Africa

03
03
03
03
03
03
03
03
03
03

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

227
480
340

733500
385500
356828
502200

50000
2031218

5064
228

4065605
480

12701
45539

1&59935
o

25000
6460

200000
59000

910025
14109
11160

3442269
304819

7916563

1292
1440

504
1050335

562916
485433
617411

74351
2191521

24352
897

5616452
6246
7692

44713
2502570

199
212

243086
14188

224086

55660
921362

47167
10222

3139148
276082

7492633
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. Also, the method of packaging influences the
price. For pulping purposes, solid caustic in
non-returnable metal drums is used.

A local quotation for solid caustic soda from the
United Kingdom in non-returnable metal drums, was
b 27 (B. 1593) per metric ton plus 22% duty ad
valorem.

4. Soda Ash, Sodium Carbonate (Nq2C03)

As explained above, this chemical is
caustic soda is to be produced by ca
lime in the soda recovery process .

~' d 'fr'l<l~lre 1

ticizing with

i
, I

.:'
R~~

Table XI also gives the imports )'f ~odium carbonate
into Thailand, with country of ~gin, quantities and
values in kgs for 1961. The ~ce, as calculated
from the total, is approxima ly B. 940 per ton. The
principal source of supply from Lake Magadi, in
Kenya. This is a heavy t e soda ash, having a
pouring density of 0.85 against 0.5 for the
commoner light soda ash used in pulping. Apart from
~he,qu~s~ion of stora~ th~se di~ference~ are
lnslgnlflcant from the pulplhg pOlnt of Vlew.
Typical chemical sieve analyses of Magadi soda
ash, as packed, a shown in Table XII This is
a good-grade so ash, and suitable in every way for
the purpose of usticizing lime to produce caustic
soda.

The local tat ion was ~ 16 (B. 944) per metric
ton c.i .. , Bangkok, in non-returnable 200-lb
single- y jute bags. There recently was an increase
in pr~ and, as a result, the price will likely
remain stable for some time. The duty on imported
so~ ash is 27.5% ad valorem, plus an additional
business and municipal tax of 1.65%.

In terms of material costs, there is little to·, choose
between purchasing caustic soda or causticizing soda
ash, although the latter is slightly the cheaper.
The latter alternative, however, involves additional
plant investment, and it is evident (by comparing
the relative prices of caustic soda and lime and
soda ash) that it would be more economic to buy the
caustic soda and avoid the additional capital cost.
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TABLE XII

CHEMICAL ANALYSIS

A typical chemical analysis of Magadi Soda Ash as packed:

Na 2C03
NaCl
NaF
Na2S04
Insoluble
Loss on heating
Fe203

%
97.1
0.29
1.8
0.35
0.26
0.20
0.022

Note.-- The figure of 0.022% is the tota~e203 content. Most
of it is present in the insoluble matter.

SIEVE ANALYSIS

A typical sieve analysis of Mag~i Soda Ash as packed~

Equivalent
British u.S. Bureau uivalent Aperture

Standard of Standards Tyler Size %

Sieve No. Sieve No. Sieve No. (rnrn. )

+12 14 12 1.40 1.0

22 25 24 0.70 39.5

36 40 35 0.421 24.0

72 70 65 0.211 17.9

100 10 100 0.152 5.6

120
~

115 0.125 1.7

240 250 0.065 5.5

-240 230 250 0.065 4.8
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5. Sulfur (S)

Sulfur is used in pulp production to provide
sulfiditywhen salt cake is not available. It is
also burned to form sulfur dioxide for use in
production of sodium sulfite and also sometimes· ·or
use in the bleaching process. There are two po le
sources of sulfur for Thailand.

( a) Bagged, grade 99.8%, price c~i.f., Ba
u.s. $60 (B. 1,260) per metric ton.
obtained from Canada.

ok,
s is

(b) Lump-packed in 100
at ~. 20 (B. 1,180)
European origin.

kg, non-retur
per metric bon.

i'''t~

le jute bags,
This is of

The duty for lump sulfur is not specified, but sulfur
sublimed or precipitated or col~idal, attracts a duty
of 10% ad valorem. (The Cus Regulations state
that where a particular co odity is not listed, it
should be assumed that th ty is the same as the
nearest like substance.)

6. Sodium Sulfite (Na2S03

This chemical is no frequently used in pulping
processes, espec~ly in the manufacture of
semi-chemical Ips for use in corrugating board.
In some cases, is chemical is obtained as a
by-product ~m phenol manufacture, and under such
circumstanc~~ it is relatively cheap. Such sources,
however, not exist in Thailand nor are they likely
to do so r some time to come.

The "ctd source is by import of the sodium sulfite,
but ~otations obt.ined for commercial crystals .
were approximately ~50 (B. 2,950) per metric ton
plus 21'.5% ad valorem duty. This is obviously a
prohibitive price for the present purpose, even
assuming that~a iower grade than that covered by
the above quotation could be used.
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. ,

A third source is to generate sodium sulfite from
sulfur and caustic soda or soda ash. The sulfur is
burned to produce sulfur dioxide. This gas is then
passed into caustic soda or soda ash to form the
sodium sulfite. This method could be adopted for a
mill in Thailand, although the price of 'sulfur, an
imported product, is also high. If native har ds
were used to make semi-chemical pulp, however it
might prove worthwhile to manufacture sodium ulfite
in this way, since the hardwood semi-chemi pulps
are considered to be the best for corrugat g board.

'It is pointed out that this generalizat' applies
to hardwoods of the temperate zone, but here is
reason to'believe that many tropical rdwoods'should
give satisfactory semi-chemical pull's which certainly
should be suitable for the corrugaf~g medium required
in the manufacture of kraft cart~s .

. 'iil>

7. Salt, Sodium Chloride (NaCl)

chemical for production
rine, which are formed

This can only be done
where salt and electrical

Sodium chloride is the bas'
of sodium hydroxide and c
by electrolysis of salt.
effectively in countri
power are cheap.

Sodium chloride is~ailable in Thailand .from solar
evaporation of's water in large salt pans on the
coast, especial to the east of Bangkok, and on the
northeast coa~. Both the Bangpa-In and Karnchanaburi
mills have el~trolytic plants to make caustic soda and
chlorine. Mese two plants a.re small, but '
considerati~ is being given at Karnchanaburi to
enlargin . lectrolytic fa.cilities and increasing
production so that a surplus will be available for
sale o~the market. . . ;

B~t~of these mills make bleached pulps for white
: papers and, therefore, can use both the caustic soda

and the chlorine. In the case of the projected mill,
which will make unbleached pulp only, the caustic
soda could possibly be· used and the chlorine would
therefore be surplus. There Is a certain demand for
chlorine in Thailand, but as Table xm shows, this. .

demand is comparatively small since rio more than
approximately 105 tons were imported in 1961. The
value of this, c.i.f., Bangkok, was almost B.SOO,OOO,
giving an average price per ton of approximately
B. '4,680.
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TABLE XIII

IMPORTS

commodity
Code Description Country

Unit
Code

C.I.F.
Value
CBaht)

5110931 Chlorine,
liquid or gas India

Japan
W. Germany ~3
U.Kingd9~ 03
U.State~ 03

3854
320

79998
20763

317
105252

23555
1910

344254
118282

2802
490803
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This is a very high price by standards ofchlc>rine
uSed in the wood pulping industries. If chlorine
could be sold at this price, it would easily pay for
~he cost of making caustic soda for mill use; this
would be despite the rather poor quality of much of
the local salt, which contains only 89% of sodiu
chloride.

The key to the 'problem is in the nation-wide mand
for chlorine, which, at the present time, i quite
small. Most of the .chlorine imported is us for
water sterilization"which requires very all
quantities. Until there is a very big d and for
chlorin~, therefore, it seems impract~~l for a pulp

..,.'
mill producing only unbleached pulp~ to manufacture
caustic soda by-electrolysis and tot~ell the chlorine
to help to pay f~r the causticso~. It was learned
during the survey that discussi~..ns are in progress
to operate a plant at Bangkok, wnich will produce 10

'tons per day of caustic soda. ven if realized, this
would be far too 'little fOr e purposes o£ the
present project.

D.

1. Aluminum. Sulfate, 'Aluin(A12 (S04) 3)

"Alum is used in sizing of paper and to control
the acidity of th papermaking operation. The
delivered pric&or alum was taken atB.1400 per
ton for the 0rpose~ of this Report.

This chemml is p~oduced locally at a Government
factory n~r Bangkok, and is used by the Bangpa-In
Mill. ~ price' for a 17 tolS% A1 20 3 grade, in
slab~o-lm,is B.l,400 per ton delivered to the mill.

Processes exist for the pr~paration of aluminum
,sulfate from ch,ina clay by the action of sulfuric
acid under pressure. In the regions where a suitable
clay exists and its composition is satisfactory,
this process is', quire feasible. Experiments would
first have to be made on lociil clays to iiscertain-'
their suitability, and s in any Ciise, the sulfuric
acid would largely have to be imported.
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The following quotation was obt.ained in London for
aluminum sulfate 17 to 18% A1 203 , of German qrigin,
in ~econd-hand, non-returnable, single-ply jute bags
holding 50 kg eachg B. 1,500 per metric ton, c.i.f.
Bangkok. This would attract a duty of 27.5% ad
valorem.

2. Rosin, Colophony.

This chemical is used with alum for sizing paper
manufacture. Rosin is extracted from the e trees
in small local plants such as that inspe d at Ubon.
This processing plant utilizies the rosi removed
from the Srisaket pine forests. An a ysis of this
rosin is shown in Appendix NO.XVII.~e analysis shows
that the grade is quite satisfactor~for use in the
present project; in fact, the col~ is somewhat
better than is required for kraft papers. But the
supply is limited and, although~omestic rosin has
been bought by the Bangpa-In ~l, the price, at
B. 6000 per metric ton, is 19h. This price,
incidentally, has recently. en greatly increased
from its previous level of approximately B, 3,000
per ton.

As an alternative, and in view of the inadequate supply,
it may be preferabl~o import rosin from Portugal,
at U.S. $229 (B. ,810 per ton) c~i.f. Bangkok, plus
27.5% duty for t WW and and WG grades, (The KLM
gum rosin is c~aper), or from France. The
following quot~ion was obtained in London for rosin
WG grade, i~OO cwt casks~ B. 6,960 per ton, c.i.f.
Bangkok . .<t
A price of B. 4,937 per ton is used in this Report,
based o~the imported price of B. 4,810 plus B. 127
frei~t per ton.

E. General Comments and Conclusions on Chemicals

., ...:..:., .

(

1. The prices of chemicals as imported into Thailand
are relatively high, and it is, therefore, necessary
to consider what can be done with indigenous chemicals.

2. Of the major chemicals required for pulp manufacture,
salt cake will have to be imported and lime is
available domestically. An alternate pulping
cn~mical, sodium hydroxide could be made from salt
available in Thailand.
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This, however, would not be practical at this time
since there is practically no demand for chlorine.
Also, though salt is relatively cheap, the grades
available would require purification. In the fU±ure,
with an increased demand for chlorine, it might be
profitable to electrolyse the local solar salt i order
to produce both caustic soda for use in the mil
and chlorine to sell in place of the expensiv
imported chlorine. In this regard, much wil
upon steps taken by other parties interest
caustic soda and chlorine production.

4. are
mill
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VII. FUEL, STEAM AND POWER

A. General Comments

The cost of steam and electric power constitutes
appreciable portion of the production costs in
and paper mill.

an
ulp

Power can usually be generated more economica ly by a
fully integrated pulp and paper mill itsel~han it can
be purchased; but in the case of aparti lly integrated
mill, it maybe cheaper to purchase the ·er required
initially.

It has been established that this ~oject will be built
as two projectsg I. A partially in\egrated pulp and
paper mill, and 2 0 a second pUlp~ll five years after
the establishment of the first ~ill. An analysis of
the cost of power has been rna e for the first project
only, since, as mentioned ab e, if it should prove
economical for the partial integrated mill to produce
its own power it would be en more so for a fully
integrated pulp and paper mill operation.

It is ~ot possible to ~ow the exact figures for power
and steam reqUiremi2ts prior to the final engineering
of the project. B d on experience, however, it is
possible to make alistic estimates of the operating
conditions and m these, arrive at power and steam
requirements ~t are reliable.

As shown l~r in the ~alculations, it will be more
economic~to generate the necessary power at the mill
rather t~ to purchase it, due to the high cost of
PUblic~ectricity in Thailand.

B. Fue~ and Power

At the present time, there are three types of fuel
being used in Thailandg wood, lignite and oil.

1 0 Wood

Wood supplies are running short, .nd there is a
Government restriction on felling, thus eliminating
wood as a possible fuel for this project o
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2. Lignite

Lignite is found in substantial deposits at Lampan
Mamoh, in the North, where thermo-electric plants
have been developed, one in particular in
connection with the fertilizer industry. Surveys
have indicated that the lignite deposits amount to
at least 5,000,000 tons and possibly 100,000,000
tons. The output is 200,000 tons per annum, which
could increase to 500,000 tons per annum. The pri~~

is B. 80 per ton f.o .b. site, plus B. 92 for ~
delivery, or a total of B. 172 per ton. The ca~~ific

value is 3,700 cal per kg. Due to the relative~ high
cost of transportation of the lignite, howev its
use does not prove to be as economical as t at of
fuel oil in this instance.

There is at present in op ration in Thailand a Shell
refinery with an outp of 4,000 barrels, and it is
planned to establish ther refinery with an output of
28,000 barrels/day.~s these refiner~es produce
primarily gasoline,~t is reasonable to expect that they
will have a surp of fuel oil which may be available
on a contract ba s at lower prices that those currently
quoted. The ~p and paper mill proposed in this Report
will be a n~ral outlet for such surplus fuel oil.

It is che~r to ship fuel oil by rail, but at the
present t~e, due to the congestion of the railway
system.(lnd sho::ta?e of rail tank wa?ons during the
qry season, th1s 1S not always poss1ble. Consequently,
the price based on·'i:ran:sportation by truck has been
used. The grade of oil available is somewhat lighter
than the Bunker IIC II oil normally used in industrial
furnaces. A typical analysis of the oils available is
given at the end of this section~ The calorific value
of the fuel oil is 10 0 500 cal per kg.

These three fuels having been duly considered o it has
been decided to use oil as the fuel for the proposed
pulp and paper mill.

4. Electric Power

Due to the shortage, and high cost of power in
Thailand, industry has in the past had to
generate its own power based mostly on imported
fuels. The present investigation has shown
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that most industrial plants are still generating
their own power o This problem of power shortage
is now being met, to some extent, by the building
of lignite-burning thermopower plants o It is hoped
that long range development of the hydro-electric
potential I will be s-ufficient to meet the count~~1s
future estimated demands 0 For example, the fi~ .
two giant generatinq units of the Yanhee damoject
are scheduled to go into operation in 1964, us
increasin9 the electrical capacity of the untry by
50%0 Plans call for six additional turbo-generator
units to be added later to give the da total
rated capacity of 560,000 kilowattso However, as a
result of discussions with the elect al
authorities, it must be assumed t~, even with this
high capacity, the price of electricity in Thailand
for the initial ten years of op"tion of the new
hydro~e1ectric plants is going~o be as expensive,
if not more so, than the pre nt rates o

Consequently, the average~ice as calculated from
the existing schedule of~~es proviqed by the
"Yanhee Electricity Authorityll has been used in
comparing the cost of b1ic versus mill generated
power 0 Based on adem nd of approximately 5000 kw,
the cost of pUFcha d power works out to an average
of Bo 00405 per k r o

team~equirements

Reguirements

HP KW

Fully
Integrateq

Mill
HP KW

Partially
Integrated

Mill
De

1 0 Estimated Pow

l!1

C.:~stimated Power

a o Bagasse Preparation 699 520 699 520
b o Bamboo Handling 691 515
Co Digestion 800 597 1311 978
do Washing & Screening 866 706 1577 1176
eo Wet Lap Machine and

Waste Paper 370 275 380 285
fa Chemical preparation 10 7 10 7
go Stock Preparation 5905 4405 5905 4405
ho Paper and Board Machine 2415 1801 2415 1801
i o Roll HandJ-ing, .Finishing

and Converting 100 75 100 75
j 0 Evaporators. 210 156· 420 312
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mepartmentsi

kg Chemical Recovery
1 0 . Recausticizing
m.Steam ~nd Power Plant
no Mill Shops
o. Pilot Plant and

Laboratory
p. Water and Effluent
q. Mill Lighting and

Miscellaneous

Total Connected Load

Partially F':llly
Integrated Integrated

Mill Mill
liP KW F1P Kw

350 261 660 492
145 108 29 216

'325 242 4 ° 336
235 175 190

25 19 25 19
550 41 910 679

° 300

13105~957 16098 12306

The total estimated connected ~ad for the partially
integrated pulp and paper mills 9,957 kw. Assuming
a demand factor of 0075, th ximum demand will be
7,450 kw.

If power is generated at the mill, a. 7,500 kw
turbogenerator will nettf to be installed.

2 0 Estimated SteamRe irements

(4.7)
25.0
11.2
8.0

(18.6)

Tons/hour
13.5

Fully
Integrated

. Mill

(4 0 7)
25.0

5 0 6
400

Tons/hour
6 0 8

Partially
Integrated

Mill

c.

E>igest' System
Pulp ashing(Recovered
from ow Heat System)
P~r and Board Making
'Ch~mical Recovery System

e.JJ\iscellaneous Steam
f.1steam Generated by Recovery

Furnace (8.5)

Net Process Steam Required 32.9
tons/hr

39 0 7
tons/hr

The steam required for the operation of the mill is
. estimated to be .35,000 kg/hr at 8 atm,. saturated,
if power is purchased~ it will be 57,000 kg/hr at
41 atm and 3850 C if power is generated.
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D. Comparison of Costs of Oil Versus Lignite Fuel
(Steam Generation Only)

In the following comparison, the cost of the buildings
for an oil-fired or a lignite-fired boiler has been
assumed to be the same.

The cost of a fuel~oil-fired boiler and auxiliar
equipment installed would be B. 5,088,000.

The cost of a lignite-fired boiler and auxiliary
equipment installed would be B. 9,360,000.

-*t per Year
Baht

I. Oil - First Five Years

(a) Fuel -
A.

57,000 kg/hr, 720~

hr/yr, oil at B~~OO
per ton, 10,500~al/

kg, 80% effic' ncy 15,440,000

445,000
314,000
594,000
410,000
470,000

17,000,000

B. 18,248,000/yr

2.

(b) Labor - Operating
(c) Labor - Maintena'lr
(d) Supplies . .
(e) Interest
(f) Depreciation"
(g) Supervisio Control,

Administra on and contingencies__~5~7~5~,~0~0~0~

Total 0
0)

Lignite (l-
(a) .F~ - 57,000 kg/hr, 7200 hr/yr,

V lignite at B. 172 per ton,
~ 3,700 cal/kg of lignite,

75% efficiency

(b) Labor - Operating
(c) Labor - Maintenance
(d) Supplies
.(e) Interest
(f) Depreciation
(g) Supervision, Control,

Administration and Contingencies

628,000
728,000
990,000
749,000
867,000

975,000

Total B. 21,937,000
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The above figures show that it would be more economical
to generate stearn utilizing imported fuel oil rather than
Thai lignite 0 Aside from price considerat~on, the use
of oil would also be more practical in that it would
give a neater, more efficient and compact plant and
would be less subject to operating difficulties.

Eo Co~parison of Costs if Power is Generated at the '11
or Purchased

10 Generated Power

(a) Capital Cost

o

(b)

Installed cost of an oil-fired~oiler for 57,000
kgo of stearn per hr at 41 atm and an operating
temperature of 385 0 C o inclu~g fuel oil
pumping, boiler feed pumps/~condensate receiver 0

deaerator, water treatme~, chemical treatment,
turbogenerator auxiliar~s, piping, valves and
fittings, instruments tc o Bo 23,646,000

Cost per Year
Baht

B. 15,440,000
640,000
450,000
890,000

1,413,000
1,641,000

810,000

yo
2 0 pu~ased Power

(a) Capital Cost

B.. 21,283,000

Installed cost of oil-fired boiler for 35,000
kg of stearn per hour at 8 atm saturated, ;""
including fuel oil pumping set, boiler feed
pumps, condensate receiver, deaerator, w~ter

treatment, chemical treatment, piping, valves
and fittings, instruments, etc o ~o 4,327,000

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS 8< WHITTEMORE/LYDDON ORGANIZATION. AND MUST
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(b) Operating Costs

(1) Fuel - 35 0 000 kg/hr at 8 atm
satura.ted

(2) Labor - Operating
(3) Supplies
(4.) Power - 7500 kva x B. 405 x

7200 hr
(5) Interest
(qJ Depreciation
(7) Supervision o Control

Administration and Contingenci

Cost per Year

~

B. 8,395 0 000
445,000
31 000

21, 1000
0,000

294,000

335,000

Total ~. 31,913,000

The calculations above definitely demt~tra.te that it
will be more economical for the pro~ed ~aper mill to
generate its own power. ~

The cost of generated power is ~0.25 per kw hr o which
is well below the price ofB.jl.405 given in the
schedule of rates from the~ipal Electrical
Authority.

For the purpose of this Re ort, therefore, it has been
assumed that the power,~equired for mill operation will
be generated by means~ turbogenerators, and will be
distributed at 3000 Its at a frequency of 50 cycles.
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TABLE XIV

. INDUSTRIAL FUEL0IL

Gravity

F1ash~ PM

Pour, Upper

Viscosity:

Redwood 1 @ lOOoF

Sulfur, Bomb . %

Sed. by Extract %

Water by Bist. %

Sed. by Hot
Filtr. %

Explosivity %

Distillation

Ash

12.0

150

200
A

"

Max.-

65

600

0.5

0.25

1.0

0.15

50

0.10
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TABLE XV

SPECIFICATION

FUEL OIL

pecific Gravity at 60/60
o

C

iscosity Redwood I at 1000F sec.

our Point of

ulfur Content % wt

ater Content % vol

ediment % wt

lash Point P.M. cc of

~. 0·.,975

ax. 450

max. 70

max. 3.0

max. 0.75

max. 0.15

min. 150

0·
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PERSONNEL AND LABOR

A. General Comments·

Labor is plentiful in Thailand and wages, by
American or EUropean standards, are relatively low.
The Thai workers. are industrious anQ possess
considerable manual dexterity and intellige ce, but
their productivity (again by industrial st ards
in America and Europe) will be low until~aining

incre.ases their skill. This fact will m~eit
necessary initially to employ more wor rs than a
comparable mill of the same size woul require in
the more industrialized areas of t~orld.

Pulp and paper manufacture is a ~hlY specialized
industry. Since the pulp and ~ermill proposed
for Thailand will have to make high-grade products
in.order to be competitive an~to meet the standards
required of cartons and psacks, it will require
a fairly large initial s f of experienced foreign
personnel to start up t ill and to train the
Thai operators.

A pulp and paper mili#depends.for economic operation
very largely on full production, and shut-downs due
to inexperienced pervision or maintenance can be
extremely cost]~: Skil.led .super.vision and workmen,
therefore, al~gh expensive, are cheapest in the
long run .. ~brder to reduce the foreign st.affas
rapidly as ~sible/ it is proposed to set upa
group of i understudies for key managerial ~d
technical ositions. After the start-up and the
traini eriod of perhaps one or two years, it
will then doubtless be possible to reduce the
fore~ staff, but it is probable that a minimum
n~er of key experienced personnel will be
relfuired for a number of years thereafter.

The question of labor availability and working
conditions was discussed with the management of the
two Government paper mills, Bangpa-In and
Karnchanaburi. The questions of labor and rates of
pay were also discussed with other industrial
organizations in ~he country/ and in particular with
the cement works and the gl.ass factory. It was
found that, in general, Government rates of pay for
paper and pulp mill workers are somewhat lower· than
the rates of pay for corresponding types of work in
other industries. However/ l,iving quarters are
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often provided for workers in the Government
factories, such. as at the Bangpa~In Pulp and Paper
Mill, due to its isolat~d·loc.tion. Much of the
housing is on the apartment hou.se style, costing an
estimated B. 10,000 per room. Free medical· care is
also available, and is c;mpulsory if 120 or more
employees are on the payroll., ,At ·the end of ~ice,
a pension is provided in the form of a lump ,,Jiium equal,
to the monthly wage at retirement mUltiplie~;~y the '
number of years of service. However, pri~te firms
have their own programs of a similar natu~, some of
which are contributory.

There,appear to be no particular co 'tions imposed
on industry, so far as labor is c~pc rned, and
although trade unions exist, thei~~power is not
great due to an overaJ.l surplus,.~f labor. The cost
of labor varies from. qne part of the country to
another, but in general it is ~ighet. in B~ngkokthan
in other regions. In geI).er a 42-hour week is
worked; the two Governme~~p per mills work three
8-hourshifts, but they ~ considering changing to
the four-shift system.

As regards vacation, working days with pay are
given per annum. In addition, there are 12 to 15
legal holidays. ~s applies to all ranks of
employees. In overnment employment, wages
continue duri~ n illne,ss of up to 30 days, but
there appear to be no adequate check on whether
absence for whole of this time is really
necessary the event of a particular case of
sickness. vertime is paid at 1.5 times normal
rate, a~sundays at twice normal rate.

staff~d management are employed on approximately
the~aine basis as process workers" but it is usual
fot<the fermer to receive a bonus of 5 to 10% of the
net profits. Certain ranks of the staff obtain a
free house, costing an average B.IlO,OOO. Services
are usually provided, and in special cases ~ car.

B.Personnel Reguirements

Since this Enterprise is to be implemented as two
separate projects, the personnel requirements have
been divided into the following cate~ories:
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the partially integrated pulp and
paper mill;

Project II - the additional pulp mill.

1. Partially Integrated Pulp and Paper Mill 
Pro'ect I

(a) Operating Personnel

The operating personnel require ts for a
combined pulp and paper mill able of
producing approximately 19,00 tons per
year of its own pulp requi ents from
native fibrous raw mater~al and
approximately 45,000 to~per year of
kraft liner board, co~gating medium,
paper sack material, miscellaneous
wrappings, and assor~d sack and bag
products, have be stimated as follows:
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OPERATING PERSCr-;NEL - PAR'l'IALLY INTEGRATED MILL
PROJECT I SO - Shift Cperators

OH - Operatar Helpers
GH - General Helpers

Shift~ Shi.£!, No .. 2 Shift NO"2 Shift No .. 4 Totals Grand
Department A- se OH GH SO OH ill! §Q Q.tl GH SO ill! ill! §Q... Q!L GH- !2!!,1

Bagasse Handling 2 2 10 2 2 10 2 2 10 ;2 2 10 8 a 40 56
Digestion System 1 2 1 1 2 1 1 2 1 1 2 1 4 8 4 16
Washing, Screening & Wet Machine 1 2 2 1 2 2 1 2 2 1 ;2 2 4 8 • 20
Chemical Recovery 3 3 3 3 3 3 3 3 3 3 3 3 12 12 12 36
Purchased Pulp Handling 1 1 1 1 1 1 1 1 1 1 1 1 4 4 4 12
Stock Preparation 1 2 1 1 ;2 1 1 ;2 1 1 ;2 1 4 8 4- 16
Paper and. Boar« Makinl 4 5 3 4 5 3 4 5 3 4 5 3 H~ 20 12 48
FinishiIll, Converting aM Shipping

*Ma1e 7 9 9 7 9 9 2 ;2 ;2 2 ;2 2 18 22 22 62
Female - df* 3** - 10 3 - - - - - - - 20 6 26

StMa" Power 2 'li 1 2 1 1 2 1 1 2 1 1 a 4 4- 16
~iM,Boil.r9 Electric, Water It Effiuent Treatment 1 1 1 1 - 1 1 - 1 1 - 4 4 - 8
Mechanical Mill Serdce: Hi.l..bJri&:ht 1 1 1 1 - 1 1 - 1 1 - 4 4 - 8

Electriei..Q 1 1 - 1 - 1 1 - 1 1 - 4 4 - 8
Shops: Lathe, Shaper Mil.li.nlMachiM 2 2 - - - - - - - - 2 ·2 - 4

IkmeJau 2 1 - - - - - - - - 2 1 - 3
Millwrilht 3 3 - - - - - - - - - - 3 3 - 6
Pipe Fitter 2 2 - - - - - - - - - - 2 2 - 4
Weltier 2 2 - - - - - - - - - 2 2 - 4
Carpenter 2 2 - - - - - - - -', 2 2 - 4-
Tinallith 1 l - - - - - - - - - 1 1 - 2
Painter 1 2 - - - - - - - - - 1 2 - 3'
Electrician 3 3 - - - - - - - - :3 :3 - 6

Guanaw: Gate HouM - 2 - - 2 - - 2 - 2 - - 8 - 8
Securit:r - 3 - - 3 - - 4 - - - - 14 - 14·

YaN Labor - :3 10 - 1 3 - - - - - - J .JJ. ..1:1-
* Includes 1 skilled Shipping Clerk, 4 sbifta: ~ T,)TAL OPERATING PERS\')I'~EL - PROJECT I: 1Q! 17° l;E2 hQ1
**Seven of these women are used in 2-shift

converting plant p which will gradually incre.......
from 1 to 2 shifts over a period of 5 years"
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(b) Clerical and Laboratory Per$onnel

Total Number
(1) Office (days only) Required

Office Manager-Accountant 1

Purchasing Clerk 1

storekeepers 4

Personnel, Time and
Payroll Clerk 1

Billing Clerks 5

Bookkeeper 1

Secretaries and F\>le
Clerks 3

Messenger 1

Tot*:

(2) Laboratory

Pa r Testers (shift)

17

4

lp Testers (shift) 4

Chemist (days only) 1

Assistant Chemist (days only) 1

Laboratory Assistants
(days only) 2

Pilot Plant Operator
(days only) 1

Helper (days only) 1

First Aid Orderlies (shift) 4

Total: 18
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Total Number
Reguired

(1) Foreign Management
(to be provided under

Management Contract)

General Manager

Accountant

Paper Mill Superintendent

Pulp Mill Superintende

, Converting Plant
Superintendent

Steam & Power Pl~t

Superintenden

Plant Engi

Assista t Engineer

Technical Control
sup~ntendent

¥f Electrician or
lectrical Engineer

Instrument Engineer

Master Mechanic

Foremen -
Bagasse Handling & Pulping
Paper Mill

Total:

1

1

1

1

1

1

1

1

1

1

1

4
4

20

(2) Thai. Understudies to
Foreign Management Personnel

General Manager

Accountant

Pa,(;er Mill Superintendent

pulp Mill Superintendent

1

1

l'

1
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Total Nuntber
Required

Converting Plant
Superintendent

Steam & Power Plant
Superintendent

Plant Engineer

Assistant Engineer

Technical Control
Superintendent

Chief Electrician L?r
Electrical Engine~?'

Instrument En~eer

Master Mech ic

1

1

1

1

1

1

1

Foremen -
Bagassettandling & Pulping 4
Paper Mill 4

otal:

Total Clerical, Laboratory
nd Supervisory Personnel:

Total Labor Force for
Partially Integrated Pulp
and Paper Mill - Project I:

2 Fully Integrated Pulp and Paper Mill 
Project II

(a) Operating Personnel

20

75

482=

When the mill.is fully integrated, the new
operating personnel requirements are
estimated to be as follows:
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SO '- Shirt Cnerators. .'
CH - Gperator H~lpers

GH - General Helpers

Departlllent A.. Shift NO,,--! Shift No .. 2 Shift No,,3 Shift No.4 Te;als Grand
su OH GH . SC OR C;H ~ OH GH §Q ill GH SO 01 GH Total

Bagasse Handling 2 2 10 2 2 10 2 2 10 2 2 10 "8 8 40 ~
-*&111900 Handling 1 2 8 1 2 8 - - - - - - 2 4 16 22
*Bamco Chipping

&~
3 1 2 3 - 1 3 - 2 3 2 6 12 20

Digestion System 1. 1 2 1 1 2 1 1 2 1 4 8 4 16
Wash, Screen, Wet Machine 1

~
2 1 2 2 1 2 2 1 2 2 4 8 8 20 , ,

Cham.. Recovery 3 3 3 3 3 3 3 3 3 3 12 12 12 36
**Purchased Pulp Handling 1 1 1 1 - 1 1 - 1 1 - 4 4 0 8.

Stock Preparation 1 2 2 1 1 2 1 1 2 1 4 tl 4 16
Paper & Board Making 4 5 3 5 3 4 5 3 4 5 3 l' 20 12 48
Finishing, Converting~ Shipping

Male 7 9 9 7 9 2 5 2 2 2 2 18 22 22 62
Female 10*** 3*** 10 3 20 6 26

Steam &Pewer 2 1 1 2 1 1 1 1 2 1 1 8 4 4 16
(Turbine~Boiler, Electric)
Water Ie Effiuent Treatment 1 1 - 1 1 - 1 1 - 1 1 - 4 4 - 8
Mech. Mill Service: Millwright 'I 1 - 1 1 - 1 1 1 - 4 4 - 8

Electrician 1 1 - 1 1 - 1 1 1 1 - 4 4 - 8
Shops: Lathe, Shaperg ¥.1ll, Mach. 2 2 - 2 2 - 4

Benchmen 2 1 - 2 1 - 3
Millwright 3 3 - 3 3 - 6
Pipe Fitter 2 2 - 2 2 - 4
Welder 2 2 - 2 2 - 4
Carpenter 2 2 - 2 - 4
Tinsllith 1 1 - 1 - 2
Painter 1 2 - 3
Electrician 3 3 - 3 - 6

Guards: Gate House 2 2 2 2 8 8
Security 3 3 4 4 14 14 "

Yard Labor 3 10 1 3 4 13 17 '\

*Additions TC:TAL (!PERATING PERS: NN1"~ - PRGJECT II: , 112 ISO ill 445
**Purchased pulp is much less in Project IIp and 4 unskilled men are movea te-, Birilf),)o Handling D('.'~ -

in two-shirt. converting plant
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Additions

DSEartment.

Bamboo Handling

Bamboo Chipping

Reductions

Purchased Pulp
Handling

Total Additions:

Net Additional
Personnel:

Shift
Operators

2

2

4

Operator
Helpers

4

6

10

General
Helpers

16

12

24

Total

22

20

-4

38

38..-

(b) Clerical and

No increase.

Personnel

(c) Supervisory Staff

(1) Foreiffn anaffement

Red~d to approximately one-half of
in'tial Project I level. It is
e lmated that the original roster of

do foreign supervisors provided under
he Management Contract can be

reduced to one-half after the first
two years of operation of Project I.

(2) Thai Understudies to Foreign
Manaffement Personnel

Remain unchanged in number.

(d) Total Personnel

The combined personnel for the fully
integrated pulp and paper mill will then
be as follows:

Production

Clerical

445

17
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18

20

Supervisory Staff (Foreign)

Total Labor Force for Integrated
Operations - Project II:

10

The above lists are, of course, te tive
and subject to revision later as,~e mill
design is finalized, and after s~rt-up,

when the efficiency of the lO~~ labor can
be determined. ~

C. Wage Rates

AS a result of the various inqu~ies made, the
following Thai rates of pay w~e established for
use in the present Study. Theere figures are higher
than those presently paid i
factori.es and, if anythi~.~
the high side when comp~ .~

wages in other industries.
quite realistic by th time
operating.

ai Government
hey are slightly on

to the presently paid
However, they should be
the paper mill starts

1. Staff and Man4l:ment (Thai)

General Ma er or
Managing rector

Work ~nager

B.12,000 per month
or as

arranged

B. 9,000 per month

Engineer

Electrical Engineer

c~ef

<lhief

Works Doctor

Mill Superintendent

Chief Chemist

2. Office

Chief Accountant

Chief Clerk

B. 8,500 per month

B. 7,000 per month

B. 4,000 per month

B. 4,000 per month

B. 3,000 per month

B. 7,000 per month

B. 3,500 per month
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Clerks B. 1,700 per month

Typists B. 900 per month

Secretary B. 3,000 per month

Messengers, etc.

3. Process Workers

B. 700 per month

Shift Operators

Operator Helpers

General Helpers

Women, Operator
Helpers

Women, General
Helpers

/1'"

B.350 per 44-houil:week

B.200 per 44-rMr week

B.120 per hour week

il'

B.160 ~r 44-hour week

B.~O per 44-hour week

The above salaries are based on rates to be paid
in Thailand and also all Thai personnel.
However, in the beginning the staff and
management person will be composed mainly of
foreign personnel, s it will be necessary that
they be experienced men in their fields. As
the Thais gra~lly develop the necessary
knowledge an~skill, they can gradually assume
these dutie~at the foreman level.

ObviouSl~itwill be necessary for the
foreig ersonnel to receive remunerations
attract ve enough to secure capable people. In
add' on to their basic salaries, the foreign
staf will have to be furnished with housing,
s~ol and recreational facilities and most of

~he other facilities they would normally
'xpect to have at home. Such "extras" are

described in the following section regarding
fringe benefits.

It should also be pointed out that any change
in social or labor legislation' cr practice will
change the above labor cost calculations.

"THIS SURVEY PROPOSAL. IS 'THE EXCI,..USIVE PROPERTY OF THE PARSONS 81 WHITTEMORE/L.YDDON ORGANIZATION, AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING."



PROJECT NY-773
Page 223

4. Fringe Benefits

It is assumed that the workers will live in their
own homes in the nearest town or village, but
will be provided with transportation to and from
work by the mill. On the other hand, certain
members of the management and staff,particularly
those who have to live at or near the mill, will
be provided with houses, and the cost of
maintaining such houses is included in t
following fringe benefit figures. The
cost of these houses will, of course,
in the capital cost of the project.
of members of the foreign staff, al
also been made for home leave and
replacements during their absen~~

~4~lr

(a) Fringe Benefits for wage/and Salaried
Personnel (Thai) A..

Vacation

Statutory

Yearly Bonus

Sick Pay - 1 ays

Transpor~ion to Work

Medicat~

welQ.e Fund

o~er

Total Benefits of Gross
Payroll:

3 1/3%

4 %

4 %

5 %

12 %

4 %

3 2/3%

15 %

51

<?(b) Fringe Benefits for Foreign Technical and
Administrative Personnel

Vacation - no replacement considered.

Statutory Holidays - included in monthly
salary.

Sick pay - included in monthly salary.
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Medical

.Housing

Travel

Yearly Bonus - 2 Weeks per Year

Other

Total Benefits of Gross

Payroll:

1. pulp Mill

12%

12%

50%

(a)
.1:,

Total Personnel cost\per

Operating Labor:

Year

Shift
Operata 2Sx27,4 2 =

Operat.
Helpers 36x15,704 =

769,496

565,344

Genera
Helpe 64x 9,422 = 603,OOS

l,937 i iis B.l,937,848

S vice Labor:

~hift
Operata 17x27,462 ~

Operat.
Helpers 27x15,704 ~

General
Helpers 7x 9,422 •

467,194

424,008

65~1~4

957,156 B. 957,156

Control & Administration:

l,128,876:)CO.45 = B. 507,994
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Thai Understudies:

l,929,780xO.45 =

Total Pulp Mill/Year:

(b) Man-days per Ton

B. 868,40;1.

:6.4,271,399

19,000 tons per year = 59.4 tons
320 working days

r day

Tot.a1s
Types of Shift Operat .. a1 Man-
Labor Oper. Helpers Days

Operations 28 36 128

Services 17 27:1" 7 51

Total: 45 &i. 71 179

Operations
128 = 2.15 m
59.4

, man-days per ton:

Service pers~e1, man-days per ton:

51 = . .86 man-days
59.4

(c) Cost p<Ton

Ope ing

rvice

Control

Supervision
(Thai)

1,937,848 = 101.99 per ton
19,000

957,156 = 50.38 per ton
19,000

507,994 = 26.74 per ton
19,000

868,401 = 45.71 per ton
19,000
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2. Paper Mill

(a) Total Personnel Costs per Year

Operating Labor:

Shift
Operato 32x27,482 = 879,424

Operate .
Helpers 48x15,704 = 753,792

General
Helpers 36x 9,422 = 339,192

Women,
Operate

l~'~ 756Helpers 12x12,563 =
21l23 ,164 B.2,123,164

Service Labor:

Shift
Operate 20x27,4 = 549,640

Operate
Helpers 32xff',704 = 502,528

General
Helpers 9x 9,422 = 84,798

1,136,966 B.l,136,966

Con~l & Administration: B. 507,994

Understudies: B. 868,401

Total Paper Mill/Year: B.4,636,525

= 138.6 tons per day

Totals
Types of Shift Operate General Man-
Labor Opere Helpers Helpers Days

Operations
Male 32 48 36 116
Female 12 12

Service 20 32 9 61

Total: 52 92 45 189
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Operations personnel, man~days per ton:

128 = 0.92 man-days
138.6 -

Service
61

136.6

personnel, man-days per ton:

= 0.44 man-days

(c) Cost per Ton

Operating 2,123,164
44,350

= 47.87 P ton

Service 1,136,966
44,350

= 25. per ton

Control

Supervision
(Thai)

3. Converting Plant

507,994
44,350

868,40
44,35~

1.45 per ton

19.58 per ton

(a) Total Personnel Costs per Year
tf

Operating Labor:

Shift
Opera 10x27,482 = 274,820

Op .
~pers -6x15,704 = 94,224

erieral
Helpers 6x 9,422 = 56,532

Women,
Operata
Helpers. 8x12,563 = 100,504

Women,
General
Helpers 6x 7,852 = 47 ,112

573,192 B.573,192

- ..
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Service Labor:

. Shift
Operate

Operate
Helpers

General
Helpers

lx27,482 =

lx15,704 =

Ix 9,422 =

27,482

15,704

9,422
52,608 B. 2,608

Control & Administration:

·'.' . l,128,876xO.l = B.112,888

Thai Understudies:

l,929,780xO.l = B.192,978

Total convertin~Year: B.93l,666

(b) Man-days per Ton

Operat.
HelE,rs

4,000 tons per year
320 working ~s

12.5 tons per day

22
14

.Totals
Man...
Days

6
6

6
8

=

10

Shift
Opere

Types of0
Labor~

opett~ons

Female

.........

ervices 1- 1 3

Total: 11 15 13 39

Operations personnel, man-days per ton:

--.JJL. = 1. 44 man-days (first 3 years) *
12.5

Service personnel, man-days per ton:

3 = 0.24 man-days
12.5

* Note: One-half of the total conv~rting

operations personnel is used here
due to the fact that only one of the
planned two converting shifts will be
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utilized at the 12.5 tons per day
production. The number, 18 workers, will
be increased as daily production is
increased, so that the number of man-days
per ton will. remain the same.

(c) Cost per Ton

Operat,ing 296,596* = 71.65 per t
4,000

Service 52,60B. = 13.15 p
4,000

ton

Control 112,888
4,000

= 28.. 2 per ton

Supervision
(Thai)

192 {978 =i~. 24 per ton
4,000

*~: Only one co~ertirig shift
operating~ 4,OOQton level

TOTAL PERSONNEL AND LABO OSTS
FORPARTIAtLY INTEGRATED PULP
AND PAPER MILL - PROJ'tf!' I:

E. Calculation
Project II

of pe~onnel
c?

and Labor Costs -

1. .::.P.;::u.=.l~==.:

(a) ~al Personnel Costs per Year

.Ope~ating Labor:

Shift
Operat. 32x27,482 = ·879,424

Operat.
Helpers 46x15,704 = 722,384

General
Helpers 92x 9 1 422 = 866,824

2,468,632 B.2,468,632
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Service Labor:

Shift
Operat. l7x27,482 = 467,194

Operat.
Helpers 27x15,704 = 424,008

General
Helpers 7x 9,422 = 65,954

957,156 B. ,156

Control & Administration:

1,128,876xO.45 =

Thai Sup4\rvision:

l,929,780xO.45 =

Total Pulp Mill/~ar:

(b) Man-days t'er ton

507,944

B. 868,401

B.4,802,133

43,480 tons per year
320 working s

= 135.9 tons per day

Totals
Types of Shift Operat. General Man-
Labor

~
Oper. Helt'ers Helt'ers Da~s

Oper ions 32 46 92 170

S ices 17 27 7 51

~tal: 49 73 99 221- - -
Operations personnel, man-days per ton:

170 = 1.25 man-days
135.9

Service
51

135.9

personnel, man-days per ton:

= 0 • 38 man-days
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'(c) Cost per Ton

Operating 2,46§,S32 = 56.77 per ton
43,480

. . , .

(aJ 'Total Personnel Costs

22.01 per ton

11.68 per ton

19.97 ton

=

=

=

957,;1,56
43,480

507, 9~4
43,480

868,401
43 ,480

• l

Service

Shift
Gpe.r'at. 32x27,48,2 =' 8~ 424, '

0p,fll;-~t. '
Helpers 4axl~,7 753,792

General
Helpe:t:'" 32x 9,422 = 301,504

Women
operai:.: .-
Helile'rlJ ,. x12, 563 == 15~, 256

2,085,.76 'B.2,085,476

ft
0perat . 2Q~27 ;482 =' 549.1 640'

Operat.
Helpers 32x15,704 = 502,528

General
Helpers

..
9x 9,422,= 84,798

1,136,966 B.l,136,966

Control tl~ini•.tr.tton:'

l,128,S76xO.45 = !I. '507,944

Thai SupervilJi~ri:

1,929, 780x0.4S' =
Total Paper Mill/Year:

B. 868,iOt

B•• ,598,787

" , '
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(b) Man-days per ton

54,J50 tons per year
320 workin9 days

General
HelRers

169.8 tons per d~y

Totals
Man
Days

Operat.
HelRers

Shift
Qper.

Types of
Labor

Operations
Male
Female

32 48.
12

32 2
12

Services

Total:

operations personnel, man- s per ton~

124 = 0.73 man-days
169.8

Service personnel, man~/~ays per ton:
61., .

169.8 = 0.36 man-~3s

(c) Cost per Ton

Operating 085 476
54,350

38.37 per ton

Service

Con' 01

1,136,966 = 20.92 per ton
54,·'iO

507,944 = 9.35 per ton
54,350

S pervision
Thai)

868,401
54,350

= 15.98 per ton

3. gwnverting Plant

(~) Total Personnel Costs per Year

operating Labor:

shilt
Oper. 10x27,482 :: 274,820

Operat.
Helpers 6x15,704 == 94,224

General
Helper$ 6x 9,422 :: 56,532
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women,
Operat.
Helpers

Women,
General
Hel,pers

8x12,S63:::: 100,504

6x 7,852:::: 47.,112
573,192 B.573,192

Service Labor:

Shift
Operate lx27,482 = 27,462

Operate
Helpers lx15,704 = 15,7

General
Helpers lx 9,422 = h 9 ,422

. ~2,608 B. 52,608

Control & Administ~ion:

l,128;876xO.l ::::

Thai Supervision:. , tt
1,929,780xO.l

Tot~ Converting/Year:

B.112,888

B.192,978

B.93l,666

(b) er Ton

.. ,

7 25 tons :::: 23.8 tons per day
working

Totals
Types of Shift Operat. General Man-
Labor Oper. Helpers Helpers Days

Operations
Male 10 6 6 22
Female 8 6 14

Services 1 1 1 3- - -,
Total: 1:1 15 13 39- ---
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pperations personnel, man-days pe.r ton:'·
.. 36' = 1.51znan-days
23.'

. ServicepersGnnel, man..,.daya per. ten.:
3---- = O~13 man~days

23~1

(c) cast per Ten

.•.. ~ .

• io '."

., .
". "

.~. .-
, ,

'... ,

Qperating'

Service

Control

573192, .. «

52,6tl
7,i25.

112,UI
. 7, '25

=

=

=

Supervisien'
(Thai)

. j

'.' .

. 'TGTA,L PEltSONNEL AND' LADO iTS
F9ft COMPLETELY IN'l'~RATED PULP
AN' PAPER MILL AND CO ERTING

.!W! - P!9JECTS I. II: B.IO,332,5S6

. -;
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IX SITE SELE£T!ON

.Ao General Considerat ions

a
are

ua'te QuantI" Availability of Water

In ap,Flroaching the subject of site selection
desirable to indicate the a
pUlp and paper mill" The pz'incipal
given below. in approximate order of

in
products"

and
given modern
,is perhaps of

waters can be
to give a

D waters
eSloe(~J.El.lly

matte,r or
a deal

This is by far the most important
if, it cannot besatisfied'complete
rejected on this is

,quantity of water are important 0 b
methods of water treatment ,quanti
greater importance " Nowadays 0

purified both chemically m
supply of any desired
are very impure to start wit~

respect to finelY~divided colloidal
content of chemical impuri es,
of treatment o which con es
quantities of chemicals" ,Consequent
cost of such become a
the produc,tion cost paper or the

A specification water suitable for the manufacture
of the papers an oards to given
the end of thl',.~~~'~ction"

,With respec
of'water
types pr

are

Quantity of Water

ft paper 40,

Kraft pulp and paper 0 000

The~e quantitie$mu8t
throughout the I eVen
Also; these figures
used, wh.ichis less
avail,able at
be'drawn
J;l1ust always

night
season o

1
be
cannot
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.Since tbepZ'....~~~n proposed ~£l+,b~

one ..-l\~I''' _i:1iq tCj)n•. pertwe.nty :ftou.~ :~o.u~lI, .,he
abov" ."lutit~_ ·ar...uivalent totbe' :toI1QW1.w
qU.~i1:.i."wh*,.will· have to beay.ail_le·at the'
site:

UDens:e"

In general, it i ••dviaable ~~er,

1"e.. rivers .and l~kes" The preclude',
the incluaionof SM. water" •"a.ter the ground
can.l:Je ;a,verY unc:ert.ainfact.or-whe.uch large
q\l&ntiti.II··.r.,o.nc.r~.d-&1tnoug~eral prominent
Uni;t" ..·:.tatulIl:L.:U,.ep.iate on ell .water" luoh
water involv.es ...inking wellfi. .onsiderable

Manufacture of pulJ!.land paper J::it"S millie
orO"JS6cu.

Manufacture. of paper only 6
or

Mollt the watet taken
sourCiiusfor procE!.eeWCl>r ill leave the

.mill. There will, however, be ., for
_ ..lethrough evtion in the recovery
plant anddurinq drying of the paper GO the paper
m.~hine. Thewa returned' to theriverwi11
ulluUly belessp ethan wnenit w&st.akenout and
th.~lU:'itie 'llC=GUlt-eatnate,the river water to '.
,cen.ain extent.. ~t wl11be that durin"
t~e tU.gellti process,
of tthes tance of fibrouamaterial may be removed
1no:-der; produce the fifty percent yield of
uebleaQb§d celluloeefibercommonly obtained 0 Most

·~f.:th:L:<&r9'anicmatter-tsdelllltrqyedlaterby])uzoJiing
in - ctt_ical .recevtlry.· p:l:CCtl•• 'amd the ch_:.Lcnalll
-A . at· obtaintld the~~ are
Hdi(ey.,-r, in order towa.hpulp ..... rr...'r·

clig4utt.e.,· a consid.ra1:d.•·.uaount of w.•teri.
and, althouqh very offici·ent: methods washing are

. nOW UfIed,' s11\&ll amount of black liquorlQli. may
·be-.ejlletedintathe mil.1 eftluent at this stiqe...

Th....<·.oli.d.c~nllil:i.t o·faVfltY .al1.qouAt e·f spent
~kim9 1i<ruor, Ii ,certain ·.OUint
fibrouf matter of.very·f~ne and some
d:L••o~vedor9aniomatter
state. . These are
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completely remove, but methods are available to purify
the effluent to <I~eext.ntnihetyf~v,·,.t\... dent
pure or higher 0 The water used in papermakinf also
becomes contaminated by residual quantities Gf
chemicals added to impart desired properties to the
paper and which are not fully absorbed 0

A me-ans of partial purification of the efflue
involves passing it through sedimentation tan , where
the maximum amount of suspended matter is st
removed 0 The liquor can also be a.erated 'n lagoon8,
artificially or otherwise 0 and a certai ount of
organic matter can be removed by oxid 'on in this
way 0 A further alternative is to se ate the worst
portions of the effluent and to la n them separately,
allowing only the least polluting p tion to overflow
directly into the river 0 Anothel'~ethod is to lagoon
the objectionable effluent dur~g the dry season and
release it during periods of hi~h river flow o

The most serious pollution kesthe form of what is
kn9wn as the biological en demand {BoOoD o}., The
B.OoD. is a measure of extent the
effluent will remove the oxygen in III river

..when these two waters are mixed together 0 If the
dissolved oxygen is creased to a low level, the

. fauna and flora of the river is affected adversely,
and the natural nt life cannot grow and
re-oxygenate the iver., The river thus gradually
1;)ecomes cumula ly worse in this res.pect 0

It is appar from what has been said that o after
water sup Yo effluent disposal facilities represent
an extre y important factor in selecting the mill
site., suitable facilities do not exist, a

·potenti 1 site must be rejected ..

~ ove considerations apply mainly to pulp mills.,
T~ purification of paper mill effluents is much s
difficuit., However 0 the selection of a site for a
paper mill usually has to be made with the
possibility in mind of a pulp mill as a parallel or
future development.,
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3. Proximity to Raw Materials and Markets

:: It is usually necessary from an economic standpoint
·tolocat.e the mill cent.rally with respect to fibrous
material procurement o This location is sometimes
relative- many .millll transport their fibrous
materials from fairly distant points, but the close
proximity 0f the fibrous material is a great
.advantage 0

The sameconsiderationll apply to other in~.om~ng

m.aterials, such 'as chemiciil.ls o V

The proximity of.the mill to the mark also of
importance, although finished pulp paper are
transported great distances o Neve eless, the
lower the freight cost to the ma~t, the more
profitable the mill-

4. Transportation

Affectin the Choice of Site

Previous considerations shown that transport
is an important fiil.ctor o is a great advantage to
locate the site so that ~ has available rail,
road and possibly river transportation. This
obviously affords c~~derable flexibility.
Possession of a railway siding, for example, places
the mill ina be r bargaining position with
respect to contra ing for truck or water services.

B. Local Consider

It has been wn above that water is a most important
consideratio n selecting a mill siteo There are many
localitie Th~iland with good water supplies, and if
this were e only can,icieration, a wide choice of
sites wdf'1d be available.. .In the case of Thailand,
howevH", other factors intervene to limit this choice
consiV".erably.. These other factors are as follows g

1. Waterway System·of Thailand

Most of the waterway. ef Thailand are part of a
widely-ramified .and camplicated system of combined
agricultural irrigation and transport. This
system is of gr.ea'E ,~pGl:tance to .the ~ economic life
of'the country and to the farming community, and
it 'is subject to strict supervision. It was
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appreciated from discussions with Thai irrigation
authorities that the linking up of the water
supply and effluent disposal system of any proposed
puLp mill with an irrigation scheme could present,
considerable difficulties" The places from which
water can be taken are very restricted, they are
controlled, and their adequacy cannot always be
guaranteed"

Since there'are ot sufficient supplies of local
fibrous raw +rials to provide the pulp and paper
mill with a I of its fiber requirements initially,
it is high desirable that the mill site be near
the ocea ortat :which imported pulp will arrive"
This is evitably Bangkok" Proximity to Bangkok
fors+ly of imported chemicals is also of
considerable importance"

~
~erMarket

The market survey revealed that about eighty p.J:cent
to eight-five percent of the paper consumed in
Thailand is consumed in or around BangkokI' and
that in the case of the end products, which will
be made by the proposed mill, this proportion is
probably even higher" Reasonable proximity to
:Bangkok markets, therefore, is also 'a desirable
site requirement"

, .
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4.' Water Transport

Water transport plays an important part in the
.ec€momic "life of ThailanGl. It is cheap, and,
as presently operated, it is convenient" There;Qre"
'location of the mill on a nav igableriver or '
waterway is desirable"

5. FibrousMateria1s

As theproposeCi mill will eventually make 11 of its
own pulp, reasonable ,proximity to the rous raw
materials required for the manufactu of the pulp'
is essential " ,Since the mill is pl ed to start
up'using sugar cane bagasse and t xpand in.to
bamboo, it is natural to consider ocationof the
pla~twithin the two hundred k~meters radius of
Bangkok ,where tl\&se fibrous mtteria1soccur"On
the other hand, some conside:ta"'tion should also be
given to the pine wood of n~thern Thailand: 500'

, kfl.ometersfrornBangkok s e this rnaterialis most
pr€!f.erred from a fiber t dpoint o This consideration
is somewhat weakened b ecognitionthat these
fores'ts may not be pro ctive before ten years to
,t,i:!=teen years" Therefore,' it is more logical to
pl~ce.the mill in ha location that it is well

'situated ,to a port as well as to soUrces of fibrous
materials" An re within approximately one hundred
fiftykiloneter of Bangkok would be reasonable for
t.h~d~l:ivery<!importedpulps·, if. such a 7ite ~lso
e,nabled themJ.ll to be located satJ.sfactorJ.lywJ.th
regard t.o er supply, effluent disposal and native
f.ibrous·~w materiiills" .

6~:,Qual' of-River Water
.' .'

Tl;1.evrive~arge riversofthec0untzJSY all flow into
",.>~:e GU,lf- o,fSiarn 'inan approx. irnate, n,orth-to-south
,:~rectioni' and tend to ,form deltas at their

'estuaries... In the ,case of the ·ChaQ Phraya River,
~his delta feature near the estuary is very

,'particuLarly miilrked, and together with the connected
,Nam Cha,:'China, River to the West, forms the fertile
, .central. ,agricuitura1 plain on the landward side

of Bangkok ..

In'commonwith most 'estuarial rivers of this type,
the main rivers of ' Thai;Land contain SEla water at
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quite long distances from the point ?It·which they
enter the sea" Salinity (salt content) records
were found availilble only for the Chao P'hrayaft.iv:er
("see Map No.. 4) D ,Such data were not ebtainabl-e
for the other four principal rive;rs, and the
salinityaapectwas assumed to be, satisfactory, and

:' ,the rivera were investigated for sites on this basis"
However, at the time of these investigations, he
samples of water were taken at or near the va 'us
sltes, arid these samples were subsequently.~,p.a~yzed

fors"linity a.J:ld other 'relevant chemical p~perties"
As wi~~ be sh0wnbelow, thewilterat so f these
sites, which were otherwise' suitable, as too saline;
and the sites were rejected"

Salinity in water is obj ectionable
manUfacture for two reasons:;

(a) If the water is highly s~ne, e..,g" above about
one thot;1'sand parts per ~llion as sodium
chloride, abnormal co~osion of the plant
machiri~ryoccurso Th1( useef stainless steel
to. C\void' .this is c ly and not always
successful.

(b) A .' sodium, chlorilft content in the process water
of more than about one hundred twenty parts
permillio.n 's regarded as objectionable in
the.. manuf.ac r"e of the type of sack and
wrapJ!>ing~!l~rs''Whichthe proposed mill will
make" , In the case of high grade writing
paper he limit is even lower, niUIlely, about
fort parts per million as sodium chloride"
The ason for,this limitation is that in the
cae of time, the' chlorides, in p'aper develop
a dity,w.h~cp. results ina qeterioration of

~aper str.ri"h .. ' .T:ti,is' is obviG>usly obj ectionable
in the Ci1.&l. (fif better quality papers such as
areusedf~,writing or printing.. with regard
to wrapping:l, however" this situation is much
less seri0ua,'partly because wrappings have a
high inherent strength, and partly because
they are~.U._' and thrown away over a fairly
short t.i.in'~p·e-,.if)d, i"e" .before the acidity has
tim.f:o'develop and become effective" On the
other harid, 'metal obj ects in contact with the
pa,perm;ay tarnish" For the present, mill sites
were judged with respect to salinity on the
basis of the kraft papers to be produced ..
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C. Selectien qf Site

1. General

Based on the above conlliderations, each of the five,
main rivers of the countrywa3 consiQered as to
practicability of location ef thGl mill" These rivers
are ,. shown in·Map No • l. So far as salinityw
concerned, a point was chosen which waabeliev d to
far enough away from the Ilea to be free fr this
handicap. although this choice wal not.. ays. correct,
(see below) " A:s :eara:s water flo. was eerned,
difficulty was experienced in obtainin the,type of
data required o Water level measureme of the
Chao l?hraya _pdMae ~long Riv~r:s we ad. 1iwil..ilabl~,

but theiJe could ,not be relatell to t actutl.l amounts
of water in the riv.rs at the.i~ i.nvesti9ated
when the ,river i:sat its lowes'l;tb . Thie is th,e, .
information really required, b~.it d~s not exist.
However, it is felt, from exp~ieDce bas•• on. visual
asse,ssItl.,ent, thatilll theel eneitesinvest,tgll\tea

, should be satisfactory so ruthe,uantity qf
water avaiLable is conce do Neverthel,ss, this
point should be checked long-range peri~d:Lc

measurements"

The main' rivers ,of the country are discuss~d':pelow
in order fromEa~to West (see. Maps No o 1,' 4' an9.· 5) :

.....

(a) The Mekio vera

Thlis r r forms the eastern boundary of
Thai d and Laos. Although it flows quite
neare pine forest area· at Ubon, _ite. along
t~ river are eithertoo.reaote fromiangkok
or. too remote from the potenti.li::aw~.t.rials

9"f". m.o·et immetliate inter.lit , nam..ly·ba~.as.eand
baniboo o possible lIites on this. river were
therefore not considered.

(0) Th,-eBang Pakong River.

Tl:l.is river ·flow:sinte. th.e Gulf(l)f Siam.na is'
a comparatively small :river G It.n'b~r. from a
n0rtherly directionhavinl' previEH.1.s1y turned
.south fr0m the Eallllt, where itrisee;"
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,(c) The Chao phraya River

This river flows into th@ Gulf of Siam from a
northerly direction. The city of Bangkok is
near ,the mouth just north of the main estuary
'?f the delta (see Map 4). This is the river
for which recorded salinity data' are available,
ano. a study of these data (see Map No.
suggested that the place nearest the, mo h
where a satisfactory saTinity figure~uld be
co~nted upon throughout the year fthe
proposed mill would beabqve or n Thesay.
This point is only twenty-five ometers by
river upstream from Bangkok.

The.Narn Thea China ,River
, I

(0.).

(e)

A~
This river also runs int2 the Gulf of Siam from
a nor'therly direction amr it leaves the Chao
Phraya River, and Qver' great dea,l o·f its

. southern stretch "it il.lmost parallel. with 'the
Chao phraya River 13 . Map No.5) .,' It is much
smaller than the ter river, however, 'and it
forms 'the western rm of the delta of which
the ChaoPhrayaRiver is the eastern arm.

, tt'
The Mae Klong.River

This river l~ws into the Gulf from a north~

westerl . irection, having risen in the
north n,hi~ls arid turned eastwards near
Karn nabq.r'j, ~. Abeve Karnchanabur i , it is
sp ':t into. the two Kwai rivers, the Kwai Yai
to, eh}:>rthandthe Kwai Noi to the south. It
~uld'}:)e' pointed out that all these rivers
~e conn~cted by numerous canals (klongs)
running in Jllany di;rections but, generally
speaking; from north to' south lOf the country•

. , M,aP!!f, No... .f.and 5 show these waterways.

•
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2. Sites Investigated

en the basis of the considerationsa.bove u in the
ac'tual site selection operation,' seven areas were. " '. . "

investigated. The sites were A toG
inclusive as investigated and a.re It with below
in thisorcierand not nec,essarily in order 0

preference..

(a) site A
I!> , •

This site is situated along the hi ay on the
right bank of the ~angPakong r south of the
townofChachoengsao" Ample' bu ding land is

.availableilnd roadcomrimnica n with Bangkok
is excelltnto

An important advantage o~this site that it
has direct comrnunicati~with the sea.. At the
mouth of the riv'er' a:nanohorageand. po;,t at
which o.cean...KJ0:¥g can ·'he unl..aoadedL"
Imported ·'Woe,a could 'be
transported to t by J::'oild or via theriv-er
which is navigable many mi 'rhe distance
from Bangkok ter approxirnat.ely
sixty-five kileters

are as followsgages of the

(1) It not near
r\th0ugh a
~own in the

The disad

) There a
the ra iny Se~UJ0n",

flooding during

3) There· iding cilit

(4) A' toll iscnarged on
Chachoengsao roaa'
single journey)"

the Bangkok to
truck rc "

fOl:::. analysis at
Site C

subse'C!JUently
not
hils an

"Water 'Wu taken
a

BilIm! riv~was

No sample
this site ..
higher up the

'to· have iln

necessar.ily
.obj ectio.nably
have even'
the same

"
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klongs along the Bangkok to Chachoengsao road
are not fed entirely by the saline water of the
Nam BangPakong rivero ·If, therefore, salinity
tests on the"'kt~s can be shown to be
satisfactory, the potential site value of Site A
would increaseo

(b) Site B

Site B is situated to the north of t town of
Chachoengsao" It is one kilometeQrem the main
road from Bangkok", seventy-:five one-hundredths
kilometers from the railway whO connects
directly with Bangkok~ and 0 Kilometer from
the Bang Pakong River,. Chacgsao is
sixty-five kilometers fr'om,<Bangkokby a new road,.
which runs in a north...·eirste~ly direction and
joins the road north of 4ngkok near the
International Airport~ The construction of this
road is complete",.bu parts of it car.e still in
bad cendition"

There is adac:ruat. ace fora factory of
considerable size together with adequate
storage facil" es~ hut the actual terrain is
composed of fIt paddy fields.. indicating a
definite p sibili~y' of floodingo

The iI'rst "latien of ill railway siding might be
expensi owing to the built-up n.ture of some
of t int'ervening land", It would mlso be
neces ry to build a special road to the site.

e river at this point adequate for the
er supply~although ~~ since the site isab0ve

the town of Clhachoen91l!lao'ffi;. e£fluent dispoaal
~might present difficulties in times of drought.
·However~, this is not likely to be the caseiiS a
rule in view of the high diluting affect of the
river at this point«- Unfortunately" as shown
under Site CJ. which is on the same river'a little
furtherdawnstream~the·wat.e!i.tSite C ia
saline an.ciiUherefore unsuitable for chemillo

Site C is on the nk of the Pakong
River opposite t.he town of Chachoengsao ,. and it
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is approached from the left hand side of the
road leading out of the town towards the. . . / '

Southeast. The river is appro~imatelyoneand

five tenths kilometers distant, on the 'other
side of the road. Railway facilities would not
be available 'at this point because the line is
on the other.s::i,.d~'of the river. A good bridqe
exists across the river at the town.

A sample was taken from the r.iver at n
o I cleek on ·March 1~,Ji. 1963.;..&1::: the 'nt ne.r.-t
to Site Cj,and an analysis is fj'ive in
ApJ>endix XVIIA. ;. , This shows a inity· of
eight thousand six h\mdred fift parts per
million as sodium chloride... ' s figure is"far
·tee high'to'lillow the water te'be used for the
pre,osed prll)j ect~ .thi eaa.cm II lone" ,Sites
Band C,mustboth be rej~~~,n

At .this point the • running due west from
:a.ngkok cros'sea t iv.r at the town of Ban
Yai Gha. T'Wo sites were investigated, namely
Dl iuid D2 .. (Se ap No.5).

Site Dl is to the South of the town near a
Bhuddist t le ilreil. Beyond the.' rGad leading
to the t p eJ';. there is • virtually unlimited
terrain: .flatricepJl.d~ lands Bangkok is
thirt ur kilometers awaYI< id0nga good road.
The r no the site is navigable from.the
co , but no railway is available here..
How erl'.at the other end of ·the space indicated.,
+re isa acho,ol& :elue to the educational. and
relilji0us nature ofthesu:r.'roundin,@,. ar... ±t

~was decided to inve8tigat<e _, different "ite
located to the North of the main road from
Bangkok4' T.he conditions at Site 02 ilre
similar to those SiteDl (inclw!:ihg the
absence of railway facilities),. but:. preferable
inthatthe:tza arene sch00la or t;;emples.... :In
both ca.e&,~ tihe pa...ibilitiy of floodiAq _uta",

.'

. 'It is likely that.. there a:l:&',.180 good sites on
the oppo.sit.esides of the riveri',Gorr~spondin.lJ

with S1te:s 1l)1 ilud 1l)~L , however I' were not
. investigated,. a's the were lined with palms
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and other cultivated fields. There is obviously
adeCiluate'water in the river at.ll times ef the
y••r, since it is always '·navigable, and the
'volume of water would suffice to dilute any
effluent •

.Acc,ording to information received from the l'toyal
Irrigation Department, Ministry of Agri ture,
the salinity of the river is approxim t y one
and five tenths (units not stated bu resumably
gallons) 'per liter or f~fteenhund parts per
million at Be.n.Ang Thong,. approxim ely thirty-

. five kilometers by river south 0 an Yai Cha
(see MapSi:No. 1:. _ndThis r aing was taken
early in 'March 1963. As le;a sample of
water was 'taken from the at SiteD1 at
13 :'4.5 on'Marcn 17".1963. alysis af this
~ample is ;shown inAppe~ XVIIA, which .hows
a salinity of forty-five nundred parts per
m~llion as sodium chlor~.which is far too high
t;f;" allowthe'Wlter e u...a for the propo,•••
paper mil~4 Altho. h there is a discrepancy
between the teat lts on this sample ilndthe
results given by the Roy.al Irrigation Department,
even the lower iqure is much too high for the
water to be us in the present project.
cons~qU:E!htJY~, Sit.es Dl and D2 were also rejected.

This e is ai't;uated along the stretch of the
Nan T. China River" where the road;, the
rai y and the river run close together
app ximately forty-five kilometers from
~9kok by road. A klonw runs parallel ~~th

tlierailW1aYi,lul"the railwayweu1« tiner.tere
V'have to be),r:au.nt acrolul'Che Jelen". 'Dhelar:ull

is mostly agricultural. and the railway
embankment i~ approxima't"el.yt:hree meter. hith.

This site is goo,d in many ways,. but would
probilb1.y he lii\l>]re to flo.odin,,,,, .,'sme c~.nt.

on the gen:eJ:aJ,,~·.~ionafflee:dj;n:,• .r:..1"'_',
below. The.re.~. alieCfUete 'wat_r.t t.his peint".
both for the sUp~ly of the millane for
dilution .Q£ tn.' e££luent", salinity tee·t, ftS
net taken here", he.cause the in:forroation from
the Royal Irrigation Depil.rtment that the sea
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ltaqkaup to a point just south of Ban Yai Cha
lntiicatM that the .alinity WI)\,11d meet the
.t.ntiaJ::'•• ·.tBiteEa ~ev.JZ',.tne .alinityef
the rive$snoul<i be oheck••, ani it
lIIat.i.faotory,. Site E wQuldbe ·.at promiainllj.
8f the sites l:'revieusly. aescribe., .tni. site ill'
~.stp!~~ea to ~e proVidea with a raitway
Si4inIJa

(f:) Site; 11'1-;>

These five sites are situate. al~ the left
bank ofth.e· Mae Klengltiver ••~ f1l1wII. ina
seuthea:.aterly ci:lirectionfrob\~chani\lIu..rito
.anPon~:"· Alen<jthis stret f river.;,jL the
ro.aa, .railwa.. :v amit:iver ru; •..... irly ~lell.·ly
to"IJet.her.~·ami· the ·centGur~£bh. r.1.ver .•~.
s~eh thaf;, hom timetoAime-.;..area~af ~'U'ni
occur betwsen the river ami the .road oruhe

.railwaY8E> that all th~e are in oloa.,
. prC!llxima;i:::y..

The Mae ·K:1J.mgti is' that frena which t1u'"
GoVernment..;awned ThaiPaper,tUll at
JQarnchanJrwri aWs' itsW&tsE' supply and inte·
whioh it,idu.c rlfea :Lt.s efflu.ent.. '.aRiboei.
floatea • .-n this river dirsctly fr~· ~~.

ferssts '.. . fifty kilemete-rllnCi)rth Gft-h:e
li\il1. ell' bhe ri~ ))elew -Q:Jtncban'1IUriare .
alos .:1 Jnlga:rmil14· p.r.c..ain.~r -eane.
At t·$ Jl~:i:nt.'l'I~fth~riyerfleW8.ft..._
rela e'lycisep ba:nks..;" 'J:ehe~ _,let ~nk.wa·.ten
tGmi~··tnt·e:cs 'a1l>e,v:e:wateJ;' leve.l .1::- .the t:it:ne
of-'!he s\Utvey,,,. indicating that flo.oG,ineJ weuld .

t e·ccu:r.. u.n"$Xany ci:r.:cum..tancea... On 'the
.f)th~;t ·h.aflJl",.it .w.1-11.•.•• nece..-q __ 'tee

.~'w.t_~"&'''h'k.u~e;f the :rlv.,:~ia 't.'$
~uv,i(;1' .~'. _1.1.. ..

,.. . .. , ., .~

. .
The en1.y~-ticu-l flaWcl:ata obt;ai~J..for the
Mil. KloAlf·Jt!yel'laI:e C0n~in:a.bport'
..tit:~"'Ii1IJ:O.•~- t*..·\*.i.K:~ti.... .,.,
_"h··I,f:~.~ hy:tbeJf:y4l:;:el..-W,Seotien",.luatveY:

, .,i"l'i.i..n._,~l Thai .Irri;cga.tien Bepar1J.m;ent..,.in:
:Au9U.t~, :U,-...24'1fu-e r.le.van:t·.~· a:.tte' a. te:llews:.
N~r_lty;.ttlJie~rmingaf;.by~ t:.he ~_.·~lUen9
ltiver juan beLC!lW 'Pha Mhang ..tarts ris:inga1ewly
from {til- etry....sei1son level",,· when .a f·low of about

..
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1

50 em is maintained. The first major rise,
varying from 400-600 em begins in June or,
July. After that, a series of rises and falls
continues through the Southwest Monsoon Seaspn.
August and September are the months in whicq
flood peaks are to be expected. The
fiEquencies of occurences of the isolated r~ood

peaks above 1,000 em as observed;in the st
twenty-three years (1939 to 1961) are a
follows~

Months

June
July
August
September
October
November

Nu of
o rences

3
10
17
15
11

2

Therefore, the total eeurences in the last
twenty-three years s fifty-eight times, with
an average of abo two to three times a year.

The river begiq~' to recede following the
withdrawal of ~e southwest monsoon during
October or vember, but it often happens
that the 1 rise occurs in October or as
late as :vember due to the Cyclonic Depression
moving t ards the Bay of Bengal. After the
last ~e in October, the river recedes
gradu~ly during the ensuing cold seas~!,ll!\,;~nd
no~lly reaches its lowest point in April.

~is to be noted that during the hot season,
. ~ebruary to April, the river also receives
~ some additional runoff derived from the

pre-monsoon showers. The additional flow of
some 10 to 30 em has been observed during the
period. This helps stabilize the dry-season
flow to a certain extent.

The average annual total runoff of the Mae
Klong river near Ban Pong is about 13
million cu m or nearly 510 mm over its
drainage area of 25,600 sqkms. Annual rainfall
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over the drainage' area on the order'of':,:thirteen
hundred i:nm is anticipatedo The annual :tunoff
coefiicient of this basin:would be'.bout
thi~ty~nine percent which is relatively high
among±~erivers of the countryo This is due
larg~ly' to the prevailing iso~atedinten8e

ra inf'~11 'over the head-wa:ter area 0

In the periodtrom 1939 to 19611 dur' gWh~ch,

rive':trating, ba$ been' in operation, e' 'extreme,
low,est 'flowwa·~()bservedat twa,nt ine' ems'. It

'occurred.onAp:t'il 30 .. ,19-414" ,May 21957 and "
May 11 l%e~' '~he correspondin .verat1iqewu"
+:,ead at. +12;,64m,ilt Tha N~ang, ging statiQn'
and, at +14.;66m. at Ban' Thaniqing 'Ertation" ~:: '. . . '..
both at :pelow s~a, level.. '

In years ef withd3:lIwal"follaWed
by a latie' pre~monsoon 0 :he coming year I. the,
river may':.be f,ed only ~',runo;ff generatecifrotn
ground~wateI: "mtil 'l'. lib:weVtUi". it ha,anot
been later thanth ,rst ,of ,May.' for'thel.at,
twenty...thr~ yea Nin,eteen f i;fty""fG>urw.a .•
very dry year; c9mpleteW.ithdrawal 6f :the'
'monsoon rai,nthebasin took 'place as early
as the ·enct" of ' ptember,..a.nd, the flow of the
river was eXclusive:!:-yfr(i)m ground":'wa"ber'from

, November. pn". 'when,. Qne hundred forty ems
was' disc a ,inlJ""I:1:·grilaually red.ded·with the.,
typical ct1lssien fac"tcu: e>f 0 ..58,; .If the. late

.i~::ma:::no:h:~:r;e,:; i:~l~o~~:W~~:;b~~~. 'were
10 t flowo,f six:teem ems would have occurred~ ,

will be .een from the. above that under, ,
pres'ent condlitiens there 'is alway. likely to

~be ,adequabe'nter in the~Mae~'Xlag:W Rive~ at .
,Sites F for the purpQ~ell of "the propcl.ad pulp
and paper mill.. H0wever", if their irr,igation
project Im!iluer:ial.i:zes.seme e£ the river 'water
may be diver:t:ed tll:> the,i.r·r.igation system
somewherealengthillstrotcl1. of the river .. The
actual pO.inu,of diverai.cltr::l.i. atprdeO't not
clarified,j....Bl1t it may be 'asev..someef t-rus
poss'ibl.e sites.. It is,.'bherefbre,.. desiJ::able
to' discuss" this possibility with the loyal
Thai Irrigat.ionDepartment as soenas the
Department has reached ap9sitive deci.ion on

..,- .,
" '

. . '.
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the mattero I~ should be pointed out that so
far as can be judged, inclusion of the mill
effluent in the irrigation water will not be
harmful 0

A sample of water was taken at approximately
eighty kilometer. from Bangkok at l5g4 on.
March 17, 19630 The chemical analysi s shown
in Appendix No. ~IIA This r als a
satisfactorily low .alinity of fort nine
parts per million c.lculated as s(~um chloride.
The hardness i. correspondingly low, namely
one hundred sixty-five total, the total
solids are only two hundred h1 teen parts per
milliono The organic solid re also
satisfactory. The .ulf.t~ are rather higher
but not objectionably ss~ "~d the pH value
shows a slightalkalini~ as would be expected
from the other data.. .~ slight sediment, which
settles slowly". was bserved in th8 water. This
would no doubt vaJ:Yco.rclin~ to the time of
the year and coul he removed by simpl.e means,
giving a water e auitable£or the
manU£acture of kraft papers.. That this should
present. no d' culty is apparent from the fact
that the same ater 1s used by. the Karnchanaburi
mill for white papers, although this mill is
slightly her upstream where the water is
possibl "somewhat purer ..

All e sites on this stretch of the river are
simi r in character; they are on sandy soil
a~exceed forty hectares eacha In some cases,

certain amount of clearing is required, but
is would not beexce.ssiveo In others,. the

railwaywou1.d have to be broughtacro•• the
roadaAll are near enough to the river to
enable it to be used as both a water supply
as a means of effluent disposal~

Sites Fl to F5 have the additicmal special
advantil.ge that they il.re well placed te receive
il.ny bamboo or hardwQod fr~m the foref~. to the
Northwest of 1<arnchiiiuabur1. Bamboo could be
floated down the river in nhe .ame way as to
the rriill at1<arnchanaburi" il.lthough as pointed
out in Section V, c it is intended to build a
dam ~bQve the present mill. Facilities should
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be provided for a slip-way for the passage of
floated raw materialso This should present no
special difficulty if suitable provision is
made beforehando The exact proposed location
of the dam is not known, but it is believed to
be about six kilometers above the Karnchanaburi
mil~o Sites on this portion of the ri rare
also well placed to receive any bagas which
might be made available from the t esugar
mills in theareao

Communications with Bangkok for transport
of imported pulp and chemicals d for the
disposa~ of the products of ~.hhe mill are good,
both by road and railwayo ~ortunately~ the
river is not navigable fr the sea up to Ban
Pongo The navigability a ~l times of the year
stops at about Ban Tha ~ just north of Rat
Buri some twenty-five ~ilometers by 7road due
south of Ban Pong (se 'Map No.5)" However ,.
it might bepossibl 0 mllkesome"use of this
facility by bringi g impo.rted pulp to Rat Buri
from the sea by erJ' and then taking it to
the mill by direct railway from this pointo

(g) Site G (See M5tNO o ...!L. ...

This is . ated at Thesay.jIh approximately. .

twentY-Dlve kilometers by read due north of
Bangko~n' the left bank of the Chao Phraya

..,-Rive It can be approached a network of
smal oads which leads northward from the
to of Bangkok in the direction of Non Buri.

t 1S a :~tttle south of Pathum Than. The
ound is agricultural in char~cter~, and there

are paddy fields with indications of flooding~

Some parto:E the ground would have to'be
Cleared but general is f A
salinity determination of the wa~. at this
point was not made~, but the official data· show
approxi~ately one hundred p«rts per million,
(a's -NaCl pres.umably) which is iitim±ssible in
the present instilnceo 'This would therefore
have to be checked very carefully if this site
is to be considered a

The great merit of this site its p~oximity

to Bangkoka If a paper mill without a pulp
mill were to be ~uilt~ this undoubtedly would
be the best locationa
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D. Comments on Floodi~

At all the above sites, except those of Fl to F5,
there are indications of the definite possibility of
flooding. They are all in rice growing areas, at an
altitude very little above sea level. This occurs to .
a more severe extent in some places than in others,
where it might even render site development imp ible.
On the other hand, it must be remembered that b ause
of the need for flooded land in order to cuI ate
rice, the flooding of this part of thecountr ;is'
encour~ged rather than prevented. It may 11 be
possible to avoid flooding of certain of the sites
described above by arrangement with th cal
irrigafion authorities.

Of more concern, however, is thef~odinC3 which arises,
not from adjacent areas, but fro~ the heavy rainfall
which cannot drain away because ~~ the flat land so
characteristic of the countrys~e~ Dikes which
protec~ land from external' dations can create a
"tray"·effect from.which \iat cannot escame naturally.
This drainage problem can solved by intern~l

drainage and pumping of t water in wet weather. The
drainage system must serve not only the area covered,
by:theaQtual bUildin~eat but also the storage
area containing the stacks of fibrous raw materials
such as bagasse an amboo.

The flooding pr em has been encountered and met.
sat.is:factorily i the'mill at Bangpa In, which is
two meters be the flood level the river. A
coffer dam an dike around the whole site was buiit
with a dra~ge canal which flows through a pumping
station' the river.

~: . ,.. -'

E. summar~f Site Selection

The<lelative merits of the above sites
investigated may be summarized as follows:

(1) The most favorable choices for the proposed
pulp and paper mill would be along the Mae
Klong River. There are good road, railway and
river connections. The enti+e area is free from
flooding, is on good building ground and is
reasonably near both raw materials and potential
markets. The railway runs near all the
different sites and, although a siding is not
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necessarily involved, it cquld easily be added
later, if needed~ Also, land is relatively.
cheiap in this area" an(i building costs should
compare fiilyorably with those in the so-called
delta areas. 'represented by Sites A .to E and G,
where twenty to twenty-five meters of piling
are required to reach bed-rock.

"

·'

(2 )

In addition, i3llong the left bank of the
Klong River between Ban Pong and Karnc aburi
there are a number of towns .and settlem nts
,from' which the mill personnel could brought
to and from WOIX by transportation rovided by
the mill. Comrequently, housing this

. peJ:sonnel would not be required"" (see' Section
,VXII;Personnel and Labor) . "'-:(/

A'
It is mentioned incidentally tbat if it is
intended' to build a paper £11 only, then Site
G would be preferred due ~o its proximity to
Bangkok: . Housing ,facil4ties would not be
required, and there wo~ be the great adviilntage
of cheap water trans rt from Bangkok or from
the sea directly to e rolll. The products of
the mill could be slipped'to Bangkok in the same
way. Under thes~l,rcumstances, the absence of
a railway would not' be a serious matter.

, Flooding app rs to b~ the most. serious obj ection
to this site This problem could be solved as
discussed eviouslY.

"

(3) If fOr reilson it is imposs to utilize
any of e e- five sites, pI to F5, a check should
be m~ on the salinity at Site A if a paper
mi only is to be built, and at Site E which
is robabI,y the best substitute for Sites F i if
~atisfadtory salinity figure is obtainilble.

(4 It is strongly recommended iable s.~~.,,~

figures be obtained for any of the above sites
which might eventually be used. Special
attention should be paid to these measurements
during the period of minimum flow and minimum
tides. For the l?resent purpose, the following
maximum crit~ria can be adopted:

TOtal hardness
Total dissolved solids
Tot~l chlorides (as NaCI)

250 (max)
600 (max)
200 (max)

The water at FI complies with these requirements
satisfactorily
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TABLE XVIII

SPECIFICATI0NSF0! WAT'~ F0RPAPEftMhKING
(Maximum permissible)

Sus~ended solids -

'Turhidity

15 parts per

10 SiQ2 uni'

lion

Color -

Tot.l hardness (C.C03) -

calcium hardness (CilCG>3) -'

Alkalini~y(CaC03) 

"Free bhlorine ,-

Iron' (Fe}...;

Manganese (Mn) -

5

100 arts per million

5 parts per million

2 p.rts per million

001 parts per m~llion

0005 p.rts per million

Soluble silicon (Si02) 20 parts per million

Total dissolved soli<iis •

Free c.rbon cilioxiae

Chlorides (NaCl) -

pH value -

200 p>art$ per million

10 p>.rts 'per million

5 parts per mil

5- 7.5
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ANALYSIS OF THREESAMlLESOF WATER

By~ Hehner & COX, Ltd., London

Received on - 26 March, 1963

Marked ~ A, Band C

Place

Ji)ate

Time

Appearance ~.

Tota1 so.lids'

.Organicsolids

H:ardness... total
T-emporary
Permanent

Chlorides (NaCl)

. Sulphatea
('Nit2S04)

({

Site C

16 'March 1963

Slight
.sediment 7

clear
supernatant
liquid

10,880

1,.663

1.,.269

1,2

955

Site D

17 March ~63

13045

"'~:~ent
ttling
owly;

cloudy liquid

4,940

1,.062
180
862

4,500

502

7 ..4

Site Fl

17 March 1963

Small
sediment

ling
slowly 7
cloudy. liquid

213 ppmil1ion

45

1~5

49

156

7",8
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x~· TRANSPORT

A. General

Transport is obviously a vital factor in the economics of
a pulp and paper mill operation" Large tonnages of both
bulky raw materials and heavy rolls of finished products
are involved 0 Like availability of water, transpo is
particularly important in the selection of a mill tee

C'''> •for remoteness means added costs o Also, constr~~lon of
new transport facilities is to be avoided whe~~ver

possible o ()

The distancel3l over which raw materials and nished
products must be transported to and fro he projected
mill may be further classified into ( stances from
ocean ports for imported requirements 2} distances from
sources of domestic raw materials f~. chemicals, fibers
and fuel, (3) distances from markets~for shed good 0

Also to be taken into consideratio~ transport of the
equipment and materials of const ction for the
installation of the complete

The above distances, separating industry from raw
materials and markets in Thailand, are spanned by three
widely used means of tran~~rt, namely lway, road and
rivero These methods of transport are discussed in this
Sectiono

B... Railway Transport

The railway netw ,as shown at the end of this Section,
is operated by he State Railway of Its
standard rate re considerably lower than those of
trucking co nies, and range both above and below water
rates,' depen ing upon the type of goods being shipped 0

However, ~cussions with industrial organizations
indicatAd that, in general, is not
prefer~d, especially over short dis 0

traffic congestion, shortages of certain types of cars,
and generally slower service were the disadvantages most
often citedo

In certain cases, nevertheless, such as large shipments
of very heavy or bulky s, has
definite advantages 0 This applies particularly to a
pulp mill which would bring in large quantities of
fibrous raw materials and chemicals of various kinds from
several sources 0
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In any case, close proximity to a lway is always an
advantage, if for no other purpose than to serve as a
bargaining factor in arranging terms with other transport
facilities. For this reason, and in order to have at
least one alternate method of transport, the sites
investigated were selected with lway facilities in
mind.

ra~ ay
d by

, they
but

nces.
ely B.

or the use of
ns on the mill

The question of a siding was discussed with the
authorities. Sidings are constructed and maint
the railway at the cost of the user. Ordinari
are joined to a line only at existing station
exceptions can be made. to
average cost of a simple
1,000,000 per km. Extra charges are mad
locomotives except in the case of short
propertyo

other data relevant to o
o

1. Maximum width a110wableg 22m

2. Maximum 01
measured from the to of the
wheel diameters varyo)

since

3. Maximum lengthg The length of ling stock
varies from 16 05 own to approximately 2 00 m, and
as many as three c rs can be linked to carry a
maximum load 1 h of approximately 20.5 mo
Maximum loadin ength of the mater
should not e eq 06 mo

4. Maximum 10 allowableg Load capacities range from
8-28 to per car o For purposes of this Study, the
standar "covered goods wagon" of 12.5 ton capacity
has b~ used. It is important that cars not be
ove oadedo The S exce~s

10 ing of up to 5%,
concession is charged at five normal
rate.

5. Freight rates vary from 00075 = 'L 35 Baht/ton/km, as
shown in the table on the following The

stance of
port of Bangkok was averaged out to 100 m, so that
the toP( line of the table indicates the freight
rates used latero
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'.

'6.' Freight ,classificationg As indicated in the
preceding table, there is nearly a 300% dif.£erence
between Class 8 and those for Class 2 for
distancesu~ to 100 kmo The rate differences are
less for lon<,3' distances o

,The following list classifiea most of the go<:>ds which
might be shipped via railway in connection wit is
Project o

<a) Class 2
777't1P"'nrm

Insulating board
Electrical fittings
Fui'niture'
Machinery
Motor'spirits not otherwise c1,sElified
Motor vehicles
Oil and spirits not otherw

(.b) Class. 3

an newspapers
cellinsulate
not oth~rwise classified

Books of all kinds
Brick, insulate or
Buil~ing material
Caustic soda
Cement and ar les thereof except tiles
Construction terial for construction and

inainte ceof tel_,raph lines such as wire
. insulators,screw, etc o including
pole posts

Corru eel iron
Fire. cks
Gas ne
Iro and steel, eIl'lhracing all articles thereef
L icating oil

Paner, including 1
Plywood

. Posts, .wooden of all kinds, except wooden pegs
not exceeding three meters in length and
also excluding l~a

Resin
.Soda
Stationery, including all papers and writing.

materials, except paper waste
Tile, including cement tile
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certain kinds of timber
Wires, 0f all kinds, including telegraphic

wires

C~ass 4

Alum
Asbestos clay
Brick, common
Diesel oil
Fuel oil
Gypsum
Paper waste
steel

Class 5

Bag, gunny
Bamboo of all description
Barks:of·all kinds e (e;x:ce,.,t of "Cutch" )
Empty wooden barrels an casks and boxes
Foliage of all kinas, ed for roofing wrapping

Hemps
Lime
Plants of all ki
Rattan
Sand
Stene
Stone mor~
Suga.r cane
Tiles, nt earthen tiles

natur.l

Class 7

Salt

(g) Class 8

Construction
Railway ef

Water, ordinary

s for
Th.iland or hi~hways

.-;, '
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It was indicated at the time of the Survey that
current rates are likely to be rai~ed soon, probably
by the transfer of certain commodities from a lower
priced to a higher-priced classo

in

for

/ton/IOO
practice
England,
of those

Though paper is presently classified in Class 3,
there is no mention of pulpo According to the Thai
Railway authorities 0 some pulp haS been carri
previously by rail, and has been charged at he same
rate as papero Recognizing the unfinished :!-Ire of
pulp, ho~evero the .uthorities are in the ocess of
lowering its classi!icationo It will the fore be
assumed for the purposes of
be put into Class 50 at a rate
This assumption is supported by cur t
countries such as the united Statey d
where railway rates for pulp are A=75%
paper.

7. Demurrage and loading ratesg
On the basis of an average
total of B o 125 per 12 05

10 Bo ton is used
throughout this Reporto

~ee following table)
ding and unloading

car o the average amount

C. Road Transport

In general o road tran rt seems to be preferred in
Thailand 0 At a sta da d rate of B o 70~80/~on/lOO km, it
is apparently much e expensive than both rail and
water 0 However, ntracts can be which
considerably red this price. especially whenever
return loads a involved 0 For exampleD
Karnachanaburi ill pays Bo 300 for 405 ton truck to
travel 130 to Bangkok, or 67B. per tono The return,
loaded, cost only Bo 100 per tripo or B. 22 per ton,
for an av~ge over 260 km of Bo 88 g or Be 34 per 100

. Th' compares very
water tes ~nd is much fastero It
cost of loading and unloading, however 0

Such low rates are· usually obtained only from small
truckers, Who sometimes ~o not earn enough to cover the
depreciation of their vehicles o The trucking agents,
who do not own trucks not concern
themselves with costs either 0
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7'ABLE XXI

DEMURUGE'&·L§N?ING RATES
(Tha.i state ·Riiilway 8rganization) .

:eahts 2:~" hr/car

Charge

Demurrage:

10

a-Wheel Car

20

Loading in excess of 6 hr

Loacling in excess of 4 hr

Loading*'

Unloil.sing*

100*''*'' 200

1041J 'k 200

65 130

6 120

* Estimated avera~

**For first twe ~YSo The rate seubles frem thirG Gay en o
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This situation may change due to the efforts of.the
EXpress Transport Organization, a large Government~owned

shipping compli\ny operating on a commercial basis, to
st'ancilardrze rates. and cenditions to some extent e In

. April, 1963~ maximum ,rates f,U;:\,_I9ikok to the principal
citi~s .nd towns in thirty-eight 'provinces were .
establisheo and will be enforced by the Government e

Ther~ ar$ actually two rate schedulesg (a) full tr k
load, (of 5000. kg) and (b) less-than truck load. ven
if the' la>il.G is bulky and does not w.~gh five ton , the
full truck load rate, will be charged.' '

For a destination between two towns liste the
schedule~ the town farther from Bangkok 's used to fix
the rate. Rates between towns other th Bangkok are
based on the rate from Bangkok to a t~n the same distance
awaYe .

One and a half hours for loading ~d

unloading. a're include~ in ,the. pr~e.
also prov~des tarpaul~ns and ~n~res

commercial of Thail

the same time for
Express Transport

the cargoes under

(

,Taking the new standard rate of 80 Baht/ton/IOO km as a
base, and allowing foJ;' relfftes q quantity discounts,

. return loads 'and competition from small single-truck
owners, a rate of 67 t/ton/IOO km has be.en used in
this S,tudy for the pose of calculating delivered
costs of certain r aterials.

D. Water TransQort

Water transpo plays an unusually big role in. the
econc>mic li6f Thailaru'L Maps No c 4. and 5 show the
waterwaysw ch are navigable at all times of the year.
Besidest" five main river systems, there i.s a very
extensive~ystemof canals (klongs) 1 s
thrOug~ut :the lower central part the country.

Klon,gs connect Bangkok itself with the adjoining rivers,
so that goods moving down toward the capital do not have
to be ,tr,ailsferredtsceaatal vessels 0 The many fine
lines in:.~."No. 41 and 5, shew this maze of klongs,
which largely the
flat rice growing central plains., They are used very
widely for both passengers and freight, and also serve
the rural populations concentra.ted along their banks
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,',.
, ,as a front yard, a water supply,' ,a fish reservoir and a

sewage disposal systemo

ia
such as
barges 0

River. In fact, the. first road to the mill area had
yet been COmpleted in 196,3 o The Karnchanaburi paper
receives all of its bamboo'.supply vi. the ~iver Kw
Li1:cewise,many industries in and around the ,city 0

Bangkok obta.,in almost aLL of the'ir importeq nee
the klongs connecting with.,the pert areao'So
the Siam Cement Coo, even own 'their own fleet

TheBangp~-In rice' straw m,ill., ap,proximately 100 river
krn'notth .of Bangkok, depends entirely on the Chao Ph:i::aya

not
mill

Generally, however, barges are hired
organizations as the flreviously menticne
Transport Orgc;mization, which in turn i s 'from small
private contracters. Based on rates d by. the Bangpa-
In Mill, water ,freight cos~30~35 B~t/lOO kID, ,
including loading and unloading.N~emurrageis n~~nA~

but there is usually no reducti(m:..~r return. loads 0

Due to sand bars, goods coming'~ to the Bangkok ocean
port must be unloaded from s to l.~ .. ~.~~
lighter to river or ~long barge for inland delivery.
The cost of transferring from ship to lighter to Baqgkok
is 60-70 Baht/ton 0 ' •

If load~ng into a war~use is involved, the cost is
approximately 100 Bahtfteno In calculating the cost of
imported raw mater~ qelivere~,to the area of the
preferred~mill si es F, an average Baht/ton has
been added to ei r railway or truck rates frOm Bangkok
to a point 100 distant 0

F. Conclusions

1 0 If th~rojected mill is lecate4 at one of the
pre rred F sites, and, raiwill be
sh raw:mate'rials:to the mill. J!)uring
ba.tnbotj> will be floated down to the mill from the
'forests :to the North 0 FiniShed products would be
snipped to Bangkok most expeditiouslyhytruck or
r.ailo '

2. From the transport standpeint
E .appearstobe,the most f"vere¢j because it is
c~osest to BanGkok and can utilize all three means,
water, road and rail, all y~ar around 0
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:"XI. PROCESS DESCRIPI;ION,AND'PLANT LAYOUT

. .
A. General'Comments

.It was established previously in this Report that
the mill for Thailand would be built in two sepa'rate
atages as Two Proj ects g \ .

~ioject I. Bagasse pulp mill an4 kraft paper m~l.

Project II. Bamboo pulp mill (to be integrat d with
first stage).

The general description of processes i his sect
covers, therefore 0 the line of flow nd equipment
for a bagasse pulp mill of eighteen ousand - :....
twenty . thousand tons per year P~Qductive capacity
and kraft paper mill for Qp..t:cr f.iffY:"fol1r:·· :."" .. :....:. "
thousand tons annually of paper/~d board in the
stage, followed by a pulp mil~of twenty thousand 
twenty~five thousand tons p year capacity usin~

bamboo and other indigenous ~brous materials in
the second

The systems outlined in the following pages are
comp~etely flexible w1fh respect to fibrouS raw
mate+ials and grades of paper within the broad intent
of production and ;~e based on the latest advancements
in pUlp and paper~echnologyo .

Flow diagrams 0 the proposed processes are appended
to th.is Repo'" and can be used to supplement. and
clarify the operation in conjunction with the proc~ss

descriptic0 • .

B. Bagasse epithing and Baling at the Sugar Mill and
Mill ~rage (PrQject!) Flow Diagrtm No. a·C/77~/1Q40·

Ba~s.e depithing and baling stations will be
at three sugar mills. The bagasse oriqinating at
the sugar mill grinders .will be conveyed to the
depithing anq. baling station at each sugar mill by
drag conveyor, which passes under a tramp metal
magnet. The conveyor will serve the necessary
number of Horkel depither8 (2or3) whose
outlets the pith drops into belt conveyor
discharging into a blower for carrying the pith back
to the boilersfo~burning.'-
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The depithed fiber from the Horkel,machines will be .
.collected on a belt conveyor which will discharge

. onto an inclined drag conveyor serving the baling." .'
station. This latter conveyor will discharge onto"'
a drag' feed conveyor. feeding the balers. Any excess
bagasse will be returned by conveyor to the inclined
conveyor above.

The baling bagass~ from t~e balers will be load~A onto
trucks at the ballng statlon and taken to the p~p and
paper mill for di~ect us~ or storage.· For s~_age,

the bales will be stacked by a staQking type~rane in
an approved manner to permit drying. The €)me crane
will reclaim the bales during the perio when bales
are not being received from the s and the
bales will be transported to the pulp mi 1 by ~uitable

.means ','

C.' . Wet Ba'!asse Ha~dling. and Seco~d~age Oepithing at the
Pulp Ml11 (ProJect I) FlowDla~mNo.B-C!773!104Q.

Du.ring the grinding season, bile baled, moist depithed
bagasse from the sugar mill ~ll be discharged from
the trucks onto a conveyo eeding a continuous
Hydrapulper for disintegr ion of the bales and
slushing of the bagasse. During the off-grinding
season, the bales fro~orage at the pulp mill will
be reclaimed and intro~uced into the pulp mill system
as above ..

The wetted and integrated bagasse in the Hydrapulper
will be extracte continuously through a screen
overflowing t Hydrapulper and dumping into either
of two ches~~ from WhiCh. the bagasse will be pum~ed

·to flow bo~ serving two dewatering drums. Surplus
bagasse 'II be returned to t4e Hydrapulper. The
drained gasse will drop onto a drag conveyor' serving
the s~nd~stage or wet depithihg machines. Surplus
bagass~ not taken by the depithers will return to the
HYd~pulpers. .

, .

.. .
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The accepted, depithed bagasse will be collected on
a belt conveyor which will discharge onto a storage
pile on a concrete slab with drainage facilities.
,The pith removed in the depithers will flow 1:;0 a
horizontal filter discharging to a press which, in
turn, will discharge into carts for transport to
a 'pith boiler. The filtrate from the pith filter
will drop into receivers under vacuum and the hite
water will discharge into pumpk to a white wa tank
serying 'the Hydrapulper.

The bagasse from the storage pile will n~ be .
transferred by tractor shovel to an inc ined conveyor
dischar9ing into a moving bottom stor bin. From
this bin the bagass'e will be taken bz.a inclined
drag conveyor'to the metering syste~n the pulp mill.
Surplus bagasse not, taken by the ~tering devices
will return to the storage bin -

D. P~ndia Continuous DigestionS~tem (Project: I)
Flow Diaqram No. S-C/773!1~

The'bagasse on the incli conveyor abQve will drop
into a drum-type meteri feeder and the metered
bagasse will next drop onto a horizontal conveyor
equipped with a weig meter. The weighed bagasse
will pass under a tra p metal magnet and drop into
a mixer-impregnat where a small amount of cooking
liq~or will be 1 oduced. for preimpregnation.

The bagasse wi then drop into a hopper over the
Pandia screwl1eeder. The fee:der,equipped with a
variable ,~~ drive, will introduce the bagasse into
the diges n pressure zone. Liquor squeezed from
the bag~se by the screw feeder will be collected in
a tank ~d pumped into the digester, together with
the Wn portion of the cooking liquor. The cooking
liquol will be prepar~d from white liquof from the
r~veryplant and black liquor in a cooking liquor
storage tank equipped with an agitator.

The Pandia digester itself will consist of: two
42" diameter tubes" 'each with a time control screw
conveyor and variable$pee~drive. The conveyor
speeds will be controlled from a master control
panel, as will be the feeder speed, the chemical
feed and the steam supply. The first digester tube
will have a special mixing conveyor to bl.end chemicals
thorougnly with the bagasse. The second tube will
discharge through an orifice-ty.pe discharge into,a
blow ta.nk.

. .' ..

, ,

"THIS' SURVEY PROPOElAL. IS THE EXCLUSIVE PROPERTY OF THE PARSONS & WHITTEMORE/L.YDDON ORGANIZATION. AND MUST
NOT ,BE REPRODUCED 'ORqOPIED WiTHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING."



-
PROJECT'NY-773
Page 270

The coo~ed bagasse Will be blown through the
discharger above to a cyclone separator mounted on
the blow tank. A heat e·~changer will be provided
to recover. the' heat from the exhaust steam. and used
to heat water. for the last-stage washer shower. '

The bottom of the blow tank will have a motor driven
vertical propeller agitator. Black liquor f~o~.'the

first washer, filtrate tank will be admitt~d t~he

bottom of the blow tank for dilution and' 'to,t.!le blow
tank discharge to maintain the consistency~the
pulp leaving the blow tank.

asse Pulp

The pulp will be pumped from the ~low tank under
agitation-controlled consistency~rougha magnetic

. trap to a prefiner for defiber~ of fiber bundles
in the case of low yield and ~ulp and preliminary
defibering for the high yie d pulp. Following the
Prefiner, the pulp will fl either directly to the
washing system for the l~yield pulp or through the
defibering system for t~igh yield pulp. For the
latter case, the pulp will first pass over a drainer
conveyor before ente . g a Hydradisc refiner for
complete fiberizinga he fiberized stock will drop
into a stock chest and will then be pumped to the
washing system a imes this grade of pulp is being
produced. BO~~igh and low yield pulps will be
under consiste y and flow control going to the
washing sys

E. Defibering, Washing, and Screening

Either gr~ of pulp will be diluted before entering
the vat of'the first of three vacuum washers in
series he dilution will be filtrate from the first
wash~and the shower water on this washer will be
seco~-stage filtrate. The pulp will discharge
f the first washer through a repulper and will '
be diluted with second-stage filtrate. The pulp will
pass over the second washer and to the third washer
in a similar way. •. Counter-f~o\V filt;ration will be
used throughout and J~PJ.ef:i:naf~ll.lWt#:'~~will be
clear, hot water from the blow tank heat recovery
system.
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The strong filtrate from the first washer will be
used for dilution as above and also in the blow tank
and for cooking liquor make-up with the surplus going
to the recovery system. The filtrate tanks of the
washers will be connected through a foam tank.

The washed pulp from the
a belt conveyor equipped
the pulp into either the
agitated stock chests.

final washer will drop onto
with a plow for dive~~~ng

high-yield or low-yie~

Either grade of pulp will next be pumped der
controlled consistency to the primary essure
centrifugal Selectifier screen, the s k will be
diluted with white water before scr ing. The
accepted pulp from the primary scre will sump and
will be pumped to the first stag~f the three-stage
centrifugal cleaning system. Tge accepted, first-stage
cleaned pulp will pass to a va~m thickener
discharging into the high-or ~w-yield high density
stock chests. The rejects .~om the primary screen
will go to a sump from whic~ the stock will be
pumped to a secondary pr ure screen whose accepts
will be returned to the p imary screen line. The
secondary screen rejects will be dewatered on a
vibrating screen-thi~ner and then defibered in a
disc refiner before dropping into an agitated refined
rej ects chest. Tl;;s stock will be pumped to the .'
high-yield stock Cfiest described below.

The rejects from the primary cleaner will drop to a
sump and be E)mped to the second-stage cleaner whose
accepts w' return to the primary cleaner feed. The
secondary jects will drop to another sump and be
pumped the third-stage cleaner whose accepts return
to the condary cleaner feed. The tertiary rejects
retu~tb the rejects vibrating screen .

•'11

Th~thickened stock above will drop as mentioned,
into either a high-yield or low-yield high density
stock chests from which chests the stocks will be
pumped to the stock preparation department or to the
wet lap machine for pulp storage.

\
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Bamboo Handling and'Chip Preparation (Project
Flow Diagram No 0 B~C!77 3/1043

Bamboo will probably be received mostly by rafts,
and after dismantling the rafts, the poles will be
taken from the river by a haul~up serving a conveyor
taking the bamboo to the mill yardo This conveyor
will discharge onto a conveyor serving the sto ge
yard where the bamboo will be stacked by hand. The
receiving conveyor above will also disc.harg nto
a cross conveyor serving two feed conveyors n
parallel equipped with showers and takin he c~eaned

bamboo to two sP,ecial horizontal-feed b~mboo chippers
equipped with crushers. The bamboo wit\~"I>be reclaimed,
from storage by the storage conveyor operating in
reverse and sending the bamboo to t chipper feed
conveyors via the main receiving ~d cross conveyors
above.

The bamboo chips will be coll~ted on a belt
discharging into the boot o~a chip bucket elevator
in turn discharging onto a~lt conveyor serving a
chip screen. The accep chips from the screen
will drop into a blower will be blown to a cyclone
emptying into a chip siloo The oversize chips will
drop from the screen ~o arechipper which will
return the disintegrated chips by blowing to the chip
screeno The fine~from the screen will go to disposal.
The separated. air ~rom the cyclone above, which
contains dust, 'II go to another cyclone for
s·eparation of t e dust by a water spray and the wetted
d~st will go disposal.

The chip 0 will discharge by a rotary discharger
onto a 9!..,lt conveyor serving an inclined diges·ter
feed· co~eyor equipped with a weightometero

BambO~PUIPing, Washing & S.creening (Project II)
Fl'f Diagram No. B-C/773!1044

The weighed chips above will drop into a chipbin
over a hopper and the chips will then fall into a
mixer-impregnator for pretreatment with cooking
liquft>ro
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The pre-imp:regnated chips then will enter the screw
feeder of the Panaia centinuous digester aand will be
subjected to pulping according to the method described
previously for bagasseQ The pulp,aas before, will
discharge into a blow tank and will be pumped under
controlled consistency and measured flow over a
magnetic trap to a Prefiner and then to a vib ting
knotter screen before passing, after dilution, 0 the
vat of the first brown stock washero The tter
rejects will drop into a tank and will bep ped to the
mixer-impregnator for repulping Q.

The three~stagewasher and
be operated the same as for the bag
the washed pulp will drop into an
chesta

ng system 1
se pulp above and
ated washed stock

The washed stock will next be ~ped under contro
consistency to the primary. s~ect 1
screen and then to two para 1 secondary .screenswith

.the final. accepted pulp pa J.:ng to a surge tanka From
this tank accepted p wi to·a vacuum
thickener which will di arge int~o the screened stock
chest for pumping under controlled consistency to the
stock preparation delllrtrnent or' to the wet Lap machinea

The rejects from he primary and secondary screens
will flow· to a v' ating screen with the accepted pulp
returning to:th centrifUgal screening system for
-re~screening_ he rejects will go to a rejects tank
and will be mped back to the for
repulping",

H. r Preparation (Projects I and II)
ramNoa B-C/773/l042

Impori;d kraft pulp to the extent of
a~oximately

first stage and to a consiaerably lesser amount in the
second stage,;. Bales of dr.ied imported kraft pulp will
be charged into a batch-type Hydrapulper for slushing
into pulp.. The pulp 'will be periodically pUIl1I!Jed" after
passing throu,gh' a matgnet;ic triiPr into an agitated~L-:'!.

slushed pl:llpchesta this
pumped under controllad consistency to the stock
preparation system~

Wet lapba:gasse orb.roboo (Project II) pulp will
slushed lnthis Hydr.apulper .Uti well~
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I. Wet Lap Machine (Projecte 'r and II)
Flow .E>iagramNo. B-C/T13/l041

,Pulp fr0mt.he· screened stock chest.s will be pumped to
a wet lap machine to provide pulp storage when the paper
machine is running different grades of paper. The
will be diluted to low consistency before ente ing the

. flow box of the wet machine. A sheet of pulp 11 be
formed on the cylinder mould~ passed throug a single
press, and will then be stripped from the p ss in laps
and stored on pallets to be transporteci' hand trucks
to storage~ .A pulp scale will be previci at this
point. The wet lap pulp omstoraa
required to the stock preparation ment for
reslushing...

J. Waste PaperF~reparation

~ Flow E> iag;ram No. B'~C(1731104~

Mixed waste paper wili 'be rec~ved in hales which will
be dumped into: a HyElrapulp The· slu'.heapulpwill be
pumped boan agitated che which the stock will
be pumpea through a cen for removal
of coarse material such as grit+ sand and metallic
particles,,, .Thestoc ill then pass ·toa special
rotary screen Cclassi er) for fu'rther removal of
light apd heavy foreign materials~ The cleaned pulp
will then be'thic ed:ena coubh-"t:¥pe th~ckeIlerand

drepped int'O a est and then pasaeE1 t.hl;e.u1J.h a jordan
before being pes into the;~atock chest for
subsequent p .ingto,
under contro edconsistency use in
corrugatf board

K. .. stock p~arat,ion -and Broke and White Water Handling
Flow,·E>ia ram No ~ B-C 7 . (;)42

Th~pulps from the ( ect
pU~hased pulp storage chests will flow to a
system with pressure disc refiners for strength
development.; By! 'employing a sysbem of bypasses
flow meters:f!+the ref±nedst.ocks will, be· sent separately
to either bhe primiu:wma~hi.ne chester bath it and the
s.econdary head box .. blenliing ooeatiLa's required,

,the desired prop0rtions , .pulp=

'The stocks will next be pumped under aontrolle~

, consistency to jordans for final refining and then
will.be1 metered to ~.tw0fan pumps serving the two
headboxes.; . llylof'lpa,ss a.r.rangements at the machine refiners
will ,a for the ref ...",," ... 'i
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The furnishes for the machine will be diluted at the
suctions of the fan pumps with white water from the
m~chinewire pit, alum.added for pH control, and the
stock pumped through the Selectifier screens to the
headboxes •

. Dry broke and trim from the machine will be re uced to
pu~p in a Sydrapulper and the pulp will be pu d to the
wet broke storage chest. The wet broke fro he couch
pit will be pumped to a saveall and dischar d to the
wet broke storage chesta When a wet br occurs,
water will be added automatically e broke will
pumped from the couch to the e saveall
before being discharged to the wet e storage chest .

. The machine white water will be c~lected in clear
'whitewater and c'loudy whitewater chests. The clear
white water will be used at th~howers of the rna ...........".""
and the cloudy white water wi~ u for
in the broke system and the est of the mill~

L • -=P..:a;;;&:;.==;.;:.;:.::=:o!---=C::;:.h::.::e:.:m.:.::~=.·c.:::..:::a..::l:.....:P:..::r::..e:: .tion.

The alum and size
and pumped to the
base of the alUm p

wi be prep.red in agit.ted tanks
m.c ine blending chest or, in the
head of the f.n pumps.

. M. Pap'er .ndBoaL'd
Flow:Diagram N

chine and Finishing
B-C/773lI042

It is propos that the machine •
for the p uction of liner and corrugating boards, and
bag and rapping paperso A secondary. headbox on the
paperttla in'ewill giv.e f.lexibility to the machine so
that .(ipe grades of. l.in~rbGardprociucl':H:1can be varied
cons~aerably to su~t the market ~rementso It
a in a o£

In the pI::oductien of linerboard approximately ei9hty
percent of the stock w.ill be .sent to' the primary'
headboxand twentypeI:.'cent to bhe·secondary·headbox..
The'seconda:ry hea.dbox will not be used when corrugating
'19oar<:1and are runo

.Theheadboxes wil.l deliver. the stock to a cantilevered
.fourdriniersection equipped wi:th necessary
s:t:retI6n .boxes and a suction co.uch.. From the

. . I
..fourdrinier· section the sheet will go to the press

.,' , .. {
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se'ction consisting of two main sucti,on-type pr,esses and
a 'smoothing press 0 • From the press s'~ctionthe.sheet
will go to the dryer section which will be subdivided
into three 'sections .. Fu11 specifications of the paper
machine are given in the next section of this proposal.

Leaving the dryer section, the sheet will pass through
an'eight-rolTcalender stack before being wou into
rolls on the reel. The rolls will then be it and
rewound .on.the slitter rewinder, the core s ts
removed and transferred J.i)y'slat conveyor. The
lin,er:board rol'ls'wi11 be ilanded and wei<gli before

. delivery to storage. ,Bag cut to s
taken to the converting department for aking into
printed multi-wall and grocery bags

.J:.. I
Rolls ·wi.ll- be haIUdl.ed. by means o~1!oistswith ~tolleys

and a monorail system",

N. Black I;iquor.~V:iil:poration

FloW.f)iaHrarnNo. B.,.c/7731

Complete cnem±ca1 recov 1 provided
. each phase of pulp'mill installations~ In general .. the
two iineswill be th ame~ Thus" there will be two
ev:aporation .. recovery oiler and recausticizing lines,
although allowance will be made for common equipment
to the greatest nt po.ssible"". The descriptions
be10w!'iill,.. thu have,a]l)plication for both phases 0

. The black Iil: fromt:.he foam
the. brown st washing departments will be
aw'eak bl liquor storage tank and then pumped
the bl~ackiquor oxidation system to reduce the
objecti ble ~dor conaitions and to reduce Chemical
loss. .Gases f,rom the klewheat receveI:ysYstem .wil1

'!also ~sent to1lhe ClX'iitiation system" .From the
oxnation systemf-.. will to
fi~-bodY1 quintuple ef.fect" vertical" long-tube
evaporator where i;he liquor concentration is increased
to approximately fifty percent~

The evaporator system will bea conventional unit,and
will have' th.e necessary interconnections so
one ef£ect can be by-passed",

From the second effect o£ the system" the concentrated
liquor will be pumped to the thick or strong black
liquor storage tank from whence it will be pumped to
therecovery'bbi1er •
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The ~eat necessary ,for evaporation will be supplied to
the first .effectby low pressure steam: and fromthd.s

'eff'ect the vapor from ,each effect will flow C011nter
current to the liquor f10w'o

o ..R,~v.'!7Y:.J':W~;n~ <:;1e

'. Flow 'Dj,ag,ramNo" B-C/7734'1045 and/1054

The cOncentrated black liquor from the str black
. 1i.quorstor.iige tank will be pumped to the c clone-type
·evaporat.orwhich utiliz&l!Swaste heat in e gases ,from
the recovery furnace to increase the a1 solids
concentratIon of the liquor to tely sixty
percent~The concentrated black Ii Or will then be
heated to the proper temperature·a sprayed into the
receveJ:yfurnace'wher.:e it.will b,,1:mrnedand the hean
recovered;' The volatile porti a of the solida,lI which
consist of complex compounds soda and organic
non-cellulose portions of th~wood,.. will be driven

.and burned... 'nheres.idue.,.; . ah. aonsists chiefly of
.carbonand.' ino.:r;ganic.soda mpounds,.. will settle to
the sp.<:lia.l",hearth on h the 1 be AJ''........ u<;;u.

at a su:fficiently higl'r perature to melt the· asho
This molten ash, called "smelt"" will be continuously
discharged,from thettrnace hearth through a spou~,to

the smelt dissolving tankfr.omwhere it will be pulnped
to the recaustic' ng system.

The heat deve1~ed by the combustion of the black
·li<iJuor. solids "ill be fir,st utilized in, the furnace
it,e1f to c~lete the dryi~g of the 1i~orQ The waste
flue gase lromthe combust~on furnace w~ll bepa
through 'recovery boiler where enough heat will be
recove d to produce steam for general mill use.

The '~es leaving .t.he bOiil.erwill then'b~ 'passed
throU'gh the cyclone evaporator before be~ng d.J.,s.c~rU:lrlged.

tc<lthe atmosphere" .

'To make up for losses~of soda and sulfur 'from the
system.... ;both contained in the pulp and lost in washing
or carried out of the recovery stack", , ••It cake
(Bodium $ul£abe.) ,'will. be ...dd,e.dbo the reaeveryfurnace

'where it: 'Will be' to sa
cake its'elfwilLbe receJ.-vedby railca~andwill be
charged to the salt cake '.system tJ:*'ough a feeder to
two 'cycl<:>ries by means of a fan... ,One cyelonewi11
servea:s a salt cakestoragesi10 equipped at its

• I>
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bottom with a crusher and ~eeder and the other the day
tank. The day tank will discharge through a feeder onto;.·
a screen whose accepts will drop into the salt'cake
dissolving tank for pumping to the recovery boiler.
The salt cake rejects will be passeo. to the salt cake
silo for disintegration in the· crusher at the discharge
of the silo. The latter1s discharge will be handled
by the blower. serving the incoming. salt cake.

P. Recausticizing and Lime Reburning
Flow Diagram No. B-C!773!1054,

The green liquor from the smelt dissolvi tank at
recovery furnace will be first pumped t green
liquor storage tank from which it wil then be pumped
to the slakerwhere lime will be add From the slaker,
the slurry will£low to the classi~er,the grit going
to waste and the liquor to a ser~s of causticizing
tanks where the reaction of quicbime on the green
liquor will convert the sodium ~arbonate to. caustic
soda and precipitate calcium serbonate. The reacted .
liquor will flow to aclarif~r,wheretheprecipitated
calcium carbonate will be arated liquor.
The white liquor will the 0 to the liquor storage
tank for future use in the digestion system.

The calcium carbonate precipitated from the liquor
clarifier will be ~ped to the lime mud washer to
remove residual so~~. The wash water from the lime
mud washer will stored in the weak liquor storage
tank. This weak liquor will be continusouly pumped
to the smelt solving tank in the recovery plant.
The lime mu~w1l1 be discharged to waste.

The make lime as received will be discharged
through grizzly into a hopper serving a crusher.
The cr ed quicklime will then be conveyed and
el~at to storage by a bucket elevator after which
it ~ll be used in the causticizing of the green
liquor.

The recausticizing equipment initially installed, will
be of sufficient size to handle the liquor .
requirements of the completed.mill (Project I and

,Project II). IhProject II a green liquor
·r

clar~£ication system will be added, and a lime kiln
will be provided to reburn the lime mud, which will
then pass over a filter was~erandbe discharged
by screw conveyor into the kiln. Lime losses will be .
made up by the addition of limestone which will be
crushed and added to the kiln feed screw conveyor.
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Q. Steam.and Power Generation and ,Electrical
Distribution and Lighting

The fuel-oil-fired steam generating. unit. will supply
the steam requirements of the mill with the steam that
has first passed through an extracting an. condensing
turbo-generator 0

.Steam will be generated in the recovery bei~ and in
two 27,..500 kg/hr auxiliary,. fuel-oil-firecii, ~ackage-type
steam boilers for Project I of the mill. e,steam
will be generated at high pressure and th passed
through an extracting and condensing t-generator
of 7,500kwcapacity for generation of he power
requirements of the mill. The powe~ill be generated
at 3,000 Va The extracted steam,¥ll be used for
digestion .. evaporation;;. recaustic1l'ing, paper drying,
and general heating purposes.

Boiler feed water treating e~~pment will b.e. provided
to prevent scale and corrO~l1 in the boilers.

standby power for the mi
generator in the event of
generator unita

will be provided by a diesel
a shut-down of the turbo-

All necessary power distribution equipment, substations,
motor control cen~sl mill lighting, etc., will be
provided for th independent operation of the entire
mill.

For Project , additional steam and power generating
equipment~ required will be provided.

R. Water a4(\: Effluent

All tg;-sites considered for the proposed mill are
reHftively close to of size for
qUabtit~s:;of water required by .themill.. '1'hequality
of the water in most cases would be satisfactory for
the production of unbleached kraft papers and board
without further treatment; however,. water' treatment
will be provided for the ooilerfeed water, asmentionecii
previ(!)usly •

.The water requirements for the mill" baseQl on a tQtal
productien 6f forty~five thousand tons per year will
be sixteen thousand liters per minute and the fresh
water required for the process will be provided by a
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pumping station at the river. Booster pumps will be
provided at the mill to give higher pressures where
necessary.

E>rinkingwater will be chlorinated for hygienic
purposes.

A ~ire pump will provide protection with water om
the river and the unit will be supplied with a
auxiliary diesel engine for use during powe
An eie:vated storage tank will pzrovide wate
emergency purposes.

Additional water pumps will be provide or Project iI,
although the pipe lines will be size initially for
the full water requirements.

,There are at present no specifi°<;l: regulations
restricting the return o£ mill ~Mluent to the. river.
However".clarification and pol~tion reduction in a
lagoon have been consicierea.

,s. ,Mill Shops and stores.,. L«
General:Services

atOry and

Complete maintenance ~ps and general service
equipment and a pilot plant and control laboratory
will be provided ~Ording to the, it.ems listed in the
n,,~'P section..

. T.Plant Layout

In order t)lo>~rovidea basis for determining the site
and buildi'K@f requirements, a plant layout was
prepare hieh represents a basic design for a mill
of the t e proposed Iqr Thailimd. The layout,. which
is gi~ as BiagramNe.B-:L/77~/l05$ ,in-,the:.~ppen:Qix

has been arranged te se applicable to any af the
prJ(erred sites discusses. in section IX.·- ,The
layout is shown as providing an uninternpted flow
of raw materials into and finished products out ·of the
mill.

The plant layout is ffiiI\.de 'lim the'basis .af .. preV'i.ding
fur both phases of the plannexLmi.ll.In.il.t:i.riition,.
there is provision for expansian af the.millilt il
later date.

.
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In the layout, the transport of materials in and out
of the mill is indica,ted ·.as being by truck, inasmuch
as this is the general case. However, with little
modification, a siding for rail transportation could
also be used,togetherwith tl:le truck transport.

,
The bamboo is indicated as being received by river for
the second phase of the mill's development. ~e water
for the mill will also be taken from the rive~y
means of the pump house shown in the layout

It ist~ be understood that this layout . only
indicative of one of many possibil.itie w ich could
change to a considerable degree once site is
selected.
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. XII o PROJECT I LIST OF EQUIPQNT PARTIALLY INTEGRATED
PULP AND PAPKR MILL

Ao ..General Comments

The following list of equipment covers all of the
process and services equipment necessary.for the
proposed partially integrated pulp an? paper m'
normally capable of producing 18,000-2.0,000 ton
per year of its pulp requirements andtS.4q 000 ns
per year of haft liner board q corrugating e ium, (

,bag paper, and miscellaneous wrapping p'ap: This
equipment will'be furnished by the Pars &
Whittemore Organization and will be of e latest
proven design for use ina mill oper 'ng according
to the most advanced established pra.ices and
technology 0 ' " '

In order to insure the producti of highest quality
sack. paper, provisions have be~ made for the possible
addition ot extensible paper uipmentto the paper
machine should it be deem~t· cessaryaf,t,er start-up
of themill o Provisions J;t"ealso been made for
additions to the services ~n the event extensible
paper is produced a

,Although the equipment has been selected to meet the
conditions as for n at this time, i~shouldbe

appreciated that t s is a preliminary design and
mOdificationsw~ undoubtedly be ne~ed during the
'final enginee~ng ot the m,illo Raturally, any Cha,nges
will be made ~ the samebaais of providing a mill
designed a engineered to give a coordinated efficient
operationa

bove considerations in mind, the fOllowing
list of equipment, by departments, has been
for themill o
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B. Bagasse Depithing, Baling and Storage at Pulp Mill
and Sugar Mill Replacement Boilers

I. Three (3) belt conveyors to transport whole
bagasse from the sugar mills to the depithing
plants, each complete with drive.

lao Three (3) drag.conveyors to feed depithing
machines.

2.

3.

4.

Three (3) tramp metal magnets to remove t amp iron
from bagasse, thus protecting the Hor~ depithing
machines.

Seven (7) Horkel depithers, larg size, each
complete with feed screw and dri

(/I

~
Three (3) fiber receiving be~t conveyors, each
complete with drive, to tra~ort partially
depi thed bagasse to baling~rea.

5. Three (3) belt conveyor
drive, to transport p'
blowers.

each complete with
from the Horkels to the

6.

7.

8.

9.

10.

II.

Three (3) blowers,~o return pith to sugar mill
boiler, each complete with drive, necessary ducts,
etc.

Three (3) i ined drag conveyors to transfer
depithed bag sse to baler feed conveyors.

Three ()J baler feed conveyors, drag type, each
comple~with chutes for regulating feed to balers.

Seve (7) semi-automatic balers, each complete with
f~ chute and V-belt drives.

~hree(3) conveyors to return surplus bagasse to
inclined conveyor, complete with drives.

Four (4) truck scales, steel platform printing
and recording type (less locally constructed pit)"

12. One (1) stacking crane, with grab.

13. Two (2) stacking conveyors.

14. ~o (2) platform trailers for transporting bales
from storage to pulp mill.
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15. One (I) tractor.

16. Motors and 'starters for all equipment .listed above.

17. Walkways, platforms, etco

Co Wet Sagasse Handling and $econd-Stiilge Depithing
at Pulp Mill, and Bagasse Drying and Briquettilit

L One (I) belt conveyor, complete with dr~

feed partially depithed bagasse in ba
Hydrapulper" .

, to
form to the

ushin!j baled
ete with rotor,

verflow, junk ,box,

. One {I) continuous Hyd~apulper for
bagasse, 4 0 85 m (16 ft) diaro, co
special design wire grab, drivlj,
V-belts, sheaves and motor ba~

Four (4) agitaters, two Gac~or two-storaie and
settling chests, complete ~th drives.

2.•

3.

4.

5.

Two (2) S\J?ecial discha g pumps for storage chests,
cast iron, stainless el fitted, with extended
base for motor, and with coupling.

Twe. (2) head boxeMi'to feed drainer drums 0

one. (1) dRitherfeed conveyo.r, complete with chutes
toregul~ feed to depitherso

Two (2Aorkel depithers, large size, each complete
wit~ive.

o~.n.) belt conveyor to <;onvey depithed bagasse
If0 . st..·erage Pi.Ie, complete .with steel supporting
4lI(Structure and d;riveo ..

7.

8.

9.

Two (2) bagas
with feedbo

drainers, drum type, each complete
nd drive.

One '(1) pith filter to de~water pith slur;ry from
depithing ma.chine, complete with drive and two
filtrate receivers o .

1L orie (1) vacuum pump for above pith filter with
base and co~pli~g.
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12. Two (2) pumps for filtrate recirculation and
transfer to filtrate tanks, with base and coupling•.

13. One (1) pump for white water return to Hydrapulper
and for dilution, completew;ith base and coupling.

14.· One (1) screw prE!\ss for de-watering pith from the
pith filter, complete with vari-speed driv

15. "Two (2) tractor shovels, each with suit e bucket,
to transportdepithed bagasse from stora e pile to
the transfer conveyor feeding moving- tom
bagasse storage bin.

17.

"One· (1) inclined drag .conveyor tll:~transport bagasse
from storage pile to moving..,.bott:'Gl storage bin,
complete with drive.

One :(1) moving-bottom stora~~ bin, special design,
with variable speed drive Steel for bin walls
furnished for field fabr ation.

18. One (1) inclined drag
bagasse to the meterJ.

nveyor to transport the
feeder.

19. One (1) tramp
from bagasse,
and Pandia di

met" magnet to
thus protecting

tion system.

remove tramp iron
the metering feeder

20. One" (l)re belt conveyor and chute to return
excess ba as e not taken by the metering feeder
back to moving-bottom storage bin.

·21. Motors~d starters for all equipment listed above.

22. Pipe, valves and fittings, instruments and
m~ellaneous fixtures.

Bofar£.continuoUSBigestion System

1. One (1) Pandia continuous digester to be complete
with:

(a) One (1) metering feeder,· twin drum type,
complete with fluffing roll, metering rolls,
housing, anddrive o

(b) One (1) continuous weigher, indicating,
recording, and controlling to be installed on
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. ; .
the digester feed d complete with cQntrolle~,

and all accessories o

(c) One (1) mixer-impregnator, equipped wltn
special chute, special design mixing ,conveyor
and chute piped mild steel constructiCim d·'
including the constant speed drive o

(d) One (1) screwfeeder d 40 0 5,cm (16 i ), diam
screw 'sized feeder to be of carbon eel
construction d and plug pipe and heat~r of
stainless steel~ all parts in th ressure
zone to be built in accordance 'th.ASME,
Code for 170 psi working pres eo

(e) One (1) variable speed dr~ve for screw feeder,
complete with water cool~~coupling, gear
reducer, flexibLe coup~ng, chain, sprockets,
chain case and baseo '. "

(f) One (1) digester tli:I)s 'assembly consisting of~"
two (2) stainless s~eel tubes d 1067 rom diam .x
9450 rom.long,' e complete with removable
heads, time control screw, andbuilt..in
accordancew ASME Code ,for 170 psi working
pressure; em (1) inlet chamber' with stop
valveassembl:V:o .

(g) One (1)
200 rom

T piece, 915 rom diam complete with
r-operatedblowback valve o

(h) Two ) variab,le speed drives for time control
s wS g ea~hcomplete'with reducer, coupling,
cli in and ' sprpckets 0

,
I'
i

(i)
V"

One (1) discharger, 455 rom (18 ino) size,
complete with impeller, housing with all parts
in contact with stock in stainless steel,
drive and remote contrql equipment; built in
accordance with ASME Code for 170 psi working
pressure o

2 0 One (1) blow tank to receive discharge fromdigester d
capa,cityapproximately 200 cu ID d )nild steel
construction, designed to meet pressure, hydrostatic
and structural requirements d complete with top
cyclone, safety valveS d and agitator of cast iron
phenolic coated construction with torque "arrangement
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for consistency control, reducer, base plate and
coupling.

3. Two (2) tanks for measuring white and black liquor
to cooking liquor tank, mild steel construction.

3a. One (1) cooking liquor tank, mild steel constru tion,
complete with agitator and controls for proper ending of
white and black liquors.

4. One (1) cooking liquor pump to feed liquo'
mixer-impregnator, cast iron stainless ste
construction, complete with base plate

o the
. fitted

coupling.

'ned from
complete

5. One (1) collecting tank for liquor
the screw feeder, mild steel cons
with fittings.

(2) 1 , ,," .Two squeeze ~quor re-~nJect~on pumps, cast ~ron

stainless steel fitted constru~ion, each complete with
base plate and coupling.

6.

7 . One (1) condenser, direct ntact type, to condense
flash stearn from blow tank c complete with stearn jet.
ejector and necessary controls"

8. One (1) hot water
complete with ste
fittings.

tank, capacity approximat.ely 40 cu m,
prayer, nozzles, overflow, vent, and

9. One (1) hot w
bronze-fitte
and coupli

er pump for hot water tank cast iron,
onstruction, complete with base plate

netic trap, in-line type, to be installed
tank pumps, complete wit.h permanent magnet.

TwoA2) stock pumps for' blow tank, capacity
app~ximately 1,000 liter's/min, cast iron, stain
less steel fitted construction, each complete with
base plate and coupling.

10. One (1)
ahead

11.

12. One (1) Prefiner', 451 mm size, complete with cast iron
body, stainless steel rotor and stator, base rails
and drive.

13. One (1) drainer conveyor w h drive.
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14 .. One (1) Hydradisc refiner, 1066 mm size, complete
with main head, rotating element, refining disc,
coupling, oiling system and pressure switcho

150 One (1) agitator for refined stock chest, cone
type, cast iron phenolic coated construction,
900 mm diam, complete ·with propeller blades,
shaft and drive o

w'f!!J>
One (1) stock pump for refined stock Ghat'!'!,
capacity approximately 1200 liters/mi cast iron
stainless steel ·fi tted construction, plete with
base plate and coupling ..

ine pressure
, in line to

18.

170 One (1) consistency regulator, i
type, stainless steel constructi

washers o "

.One (1) mGignetic flow meter~r pulP. to washer ..

19 0 One (1) set of controls~~r the Pandia continuous
digestion system compr'~ng~

(a) For metering fee er and mixer: start-up push
buttons, indicating light, tachometer, and
left-hand co~cting ammeter.

(b) For the ew feeder: start-up push button,
indicatin light for main motor, high-load
conta~g.. ammeter Q tGichomater,·., potentiometer,
and nual/auto control switch ..

(c) Feach digester tUbe drive: start-up push
b ton, indicatin~ light for main motor,

~ncrease/decreasepushbutton for speed
control, tachonet::$Jlt and high-load
contacting ammeter.,

d) For the discharger~ start/stop push button,
indicating l,ight for main motor, and high-load
contacting ammeter ..

(e) For the liquor pumps: start/stop push buttons,
indicating lights for motors o

(f) For each stop valve: three (3) position
selectcir switch labeled IIClose -Open - Auto o

ll
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(g) For the main control of the digester:
three (3) position selector swi~ch labeled
IIAuto/Manual" II

(h) For each oil pump motor: start/stop push
button and indicating light"

(i) For eachre-injection pump motor: sta~/stop
push button and indicating light" 1\>'

(j) For the cooking liquor: one (1)
controller·for each digester"

ow recorder-

(k) For the steam 'flow to the dig er:. one (1)
pressure recorder-controlle~~one (1) steam
flow recorder; and one ( e~mperature

recorder"
1/

(1) h ' " 'd' t'For t e warn~ng system: necessary ~n ~ca ~ng

lamps, horn acknowled~ent button, reset
button, and lamp t~ button"

em) One (1) control el o

20 0 Necessary instruments and controls other than
those listed abov or proper operation of
equipment and process o

210

22 0

Special fixtur sand insulationo

Tile lin~s and fittings for all chests and tanks
in this ~artmento

23 0 Necess y piping, valves and fittings o

24~ Moto s and controls for all equipment o
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Eo Pulp Washing and screening

1. One (1) brown stock washing system consisting of:

(a) Three (3) washers, each approximately 2900 rom
diam x 4300 rom faCe!, mild steel construction,
complete with mild steel vats, stainless
steel wires and facing wires, stainles teel
shower pipes and valves and mild steel eeQ
box.

(b) Two (2) intermediate shredder-re pers,
mild steel construction, each plete with
shafts, intermediate chain dri and case
between shredder and repulp shafts, dilution
and drain connections.

(c) One (1) f~nal shredder-~pulper, m~ld steel
construct1.on, completew\th cut fl1.ght screw
conveyor repulper.

(d) One (1) press
mechanism.

air loading

(e)

(f)

Three (3) drives for washers including shaft
extension an~peed reduction gear boxes.

Three (3) ives for intermediate and final
repulpers .nclud~ng shaft extension and
speed~uction gear boxes.

2. One (1) s of filtrate tanks for the brown stock
washer omprising three (3) tanks each approximately
150 cu capacity, mild steel construction, complete
with~ttings.

3. On~(l) foam tank, capacity approximately 60 cu m
~ild steel construction, complete with fittings.

4. One (1) foam breaker for foam tank, mechanical
type, mild steel construction, complete with
housing, rotor, liquor launder and drive.

5. ThrEie (3) filtrate pumps for dilution ahead of washers,
capacity approximately 5000 liters/min each, cast
iron stainless steel fitted construction, each
complete with baseplate and coupling (one spare).
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6. One (1) filtrate pump for cooking liquor dilution
and to blow-tank.fu digestion department, capaaity
approximately 1000 liters/min, cast iron stainless
steel fitted construction, complete with base
plate and coupling.

7•. One (1) filtrate pump to evaporator, capacity
approximately 700 liters/min, cast iron st~~less
steel fitted construction, complete with ;se
plate and coupling.

8. One (1) washer hood, structural steel
construction, complete with three, (
fans, gear reduce~s, and couplings.

d fiberglass
ventilation

11. Two (2) consistency regt:tlatoIS, in-line pressure
type, in stock li from washed stock chests.

. i" i,';1
!

9.

10.

One (1) hot water heater for ater to washer
systems, stearn injection type

Two (2) agitators for washed"~igh- and low-yield
stock chests, horizontal th>e, cast iron phenolic
coated construction, 15 diam each, complete
with propeller blades, s and drive.

, I

;·.···.f·.:·······i... :..~..: ..;.:,.;."
': ~ ... '.
.'.',,,-,;" ..

.J.. -

ft. '~'~'.t·, ,,'• t. ,.
, l.:

'.

'4;I'l"
'.~ Jr

1_it
"it

12. Two (2) stock pumps for washed high-and low-yield
stock chests, t!?pacityapproximately 4000 liters/ .
min each, ca t iron and bronze fitted construction,
ea.ch comple with base plate and coupling•

.13•. One (1) ary screen, ·Selectifier 24P,complete
with steel epoxy coated body, stainless
steel r tor 'cage and cylinder, trash box and
val~ base plate and coupling.

14.0n~(1) sump tank for primary screen rejects,
.lJtainless steel construc~ion, capacity approximately
'0 cum... .

is. One (1) stock pump for primary screen rejects,
capacity approximately 1500 liters/min, cast iron
and bronze fitted construction, complete with
baseplate and coupling.

16. .One (1) secondary screen, Selectifier 12 P,
complete with mild steel epoxy coated body, stainless
steel rotor cage and cylinder, trash box and valve,
base plate and coupling.
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17.. One (1) vibrating thickener, all parts in contact
with stock of stainless steel construction,
complete with inlet, screen plates, screen trough,
i;lnq drive.

18 0 One (1) disc refiner for secondary rejects,
complete with cast iron body, stainless steel
plug and shell, bearings base plate and coup~~.
"'!li'

19, Orie (1) agitator for refined rejects stock~est,
horizontal type, cast iron ~henolic coat
construction, 1500 mm diam, complete wi
propeller blades, shaft and drive.

20 0 One (1) stock pump, cast iron and nze fitted,
for second-grade stock to cleaner~, complete with
base plate and coupling. A~

210 Three (3) sump tanks serving t~ee-IItage centrifugal
cleaner system",

One (1) three-stage cent
complete with inter-con
fittings and supportso

23 0 One (1) centrifugal ttock pump, cast iron and bronze
fitted, to primary centrifugal cleaner, complete
with base plate 'coupling.

24 0 One (1) centr~gal stock pump, cast iron and
bronze fitted eo secondary cleaner, complete with
base plate G3 coupling.

25 0 One (1) trifugal stock pump, cast iron and
bronze . tted, to tertiary cleaner, complete 'Wit h
base p te and coupling.

26.0l)lj Xl vacuum decker. approximately 2900 _ diem
x~300 mm faced steel and sta~nless steel
construction, complete with vat, cylinder mould,
inlet box, showers, pulp dillcharger,'breaker
conveyor, main drive, and breaker conveyor drive o

265 One (1) belt conveyor for transporting ilulp from
vacuum decker to high density storage towers,
complete with plow a

270 Two (2), sets of agitators and dilution nozzles
for dilution in high density, high and low-yield
stock chests, each agitator complete with propeller
blades, ~haft and drive.

"THIS SURVEY PRdpOSAL: IS THE EXCI.USIVE PROPERTY OF THE PARSONS III WHITTEMOREfl.YDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING,"



PROJECT N':l-773
Page 293

28 0 Two (2) stock pumps for high- and low-yield stock
chests, capacity approximately 1200 liters/min,
cast iron bronze fitted construction, complete
with baseplate and c9uplingo

29 0 One (1) whitewater pump, capacity approximately
9000 liters/min, cast iron bronze fitted
construction, corqpletewith base plate an upling o

30 0 One (1) consistency regulator" .. in-line
type, in stock lines from secondary a
grade stock chests o

essure
first

31 0 One (1) booster pump, capacity app ximately 600
liters/min, cast iron bronze fi construction l

complete with base plate and ~up ing o

32 0 Tile lining and fittings fo"all chests and tanks
in this department 0

33 0 Necessary piping, valve nd fi ttingso

34 0 Complete set of inst entand controls for proper
operation of equipment and process o

350 Motors and controit for all equipment 0

F. Wet Lapping

One (1) we
roll, fe

chine~ complete with headbox forming
and drive o

One (
silenc

vacuum pump for wet machine, complete with
and drive o

3 0 Two 2) pulp trucks, manually operatedo

~
4 0 ne (1) white water pump, capacity approximately

750 liters/min, cast iron bronze fitted construction,
complete with base plate and coupling o

50 One (1) pulpscaleo

6 0 Special fixtures, tile lining and fittingso

70 Necessary piping, valves and fittings o

8 0 Motors and controls for above equipment o
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G. WastePaper Preparation

1. One (1) lift truck for handling waste paper bales.

2. One (1) Hydrapulper, bath-type, 2150 rom (7 ft) HC,
for slushing waste'paper, complete with fabricated
steel tub, dump valve, washout valve and V-belt
drive.

3. One (1) Hydrapulper dump pump, cast iro~(~
construction, complete with base and pIing.

4 4 One (1) liquid cyclone, cast iron c
with manual reject system.

truction,

One (1) stock
construction,
coupling' •.

5.

6.

8 0

. 9.

10.

One (1) classifier, complete with: Meehanite casing,
stainless screen plates, and ~apers and V-belt
dJ;:'ive.

One (1) couch-type thickenk with fabricated steel
vat, phosphor bronze ba cloth, complete with
drive.

One (1) agitator, hor:Lzontal propeller type,
complete with shaft and drive.

ttl
pump, cast iron and bronze

mpletewith base plate and

. One (1) jo dan, complete with plug, shell filling,
base pIa and coupling.

One (1 gitator for waste paper stock chest,
hor~tal propeller type, complete with shaft
and (h.ive.

11. ~ne (1) stock pump, cast iron and bronze
~onstruction, complete with baseplate and coupling.

l2 0 _TwO(2) consistency regulator, in-line type,
stainless construction.

13. One (1) magnetic flow meter.

14. One (1) a~itator, horizontal-propeller type,
complete with shaft and drive.

15. One (1) white water pump,cast·iron and. bronze
construction, complete with base plate and
coupling.
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16. One (1) stock purtlP, cast iron and bronze
construction to liquid cyclone, complete with
base plate and coupling .

. H. Chemical Preparation for PaEerM!chine

1. Two (2) alum tank., each complete with agitator and
drive.

2. Two (2) alum solution pumps (one stand-b
complete with base plate and coupling.

each

3. One (1) rosin size preparation tank, c plete with
agitator and drive.

4. One (1) rosin size storage tank, plete.

5 •. One (1) rosin size solution pu~, complete with base
plate and coupling. ~

6. Necessary piping, valves ~ fittings.

7. Motors and controls fo pumps and agitators.

I. St0ck Preparation, WhiteWater System anet :arokeRec0very

I. One (1) belt convejtr to feed pulp bales to Hydrapulp
item (2), complete with belt, conveyor, structure and
drive.

2. One (1) bat type Hydrapulper, 5~45 m (11 ft) HLV,
for slush' purchased pulp, complete ~ith cast iron
tub, mild teel extraction plates; rotor, supporting
steelw , dump valve, washout valve, heavy.duty ar!
withJl9upling, base plate and lubricating systemg
magntiC'ic trap.

3. onsr(l) Hydrapulper dURppump, capacity approximately
,000 liters/min, cast iron constructi0n, cemplete

with, base plate and co,upling.

4. One (1) agitator for the Hydrapulper dump chest,
horiz0ntal type, cast iron phenolic coated
construction, a.sOQ 'mtn d:i'am,.. complete' 'with propel1er
blades, shaft and drive •

. 411. ene (1) steck pump, cast iron an'Q hronze construct;i.en
ceInJ>lete with balse plate and ceupling to pump to
Hydradisc refiners.

5. C9ne (1) consistency requlator, in-line pressure type,
stainless steel construction, in stock line from
aydrapulper dump chest.
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Seven (7) 1066 rom single-disc Hydradiscs, each

c0!Upletewith main head, .rotating element,

coupling, refining disc, oiling system, and

pressure switch.

One. (1) agitator for the primary stock chest,

cone type, 900 rom diam, cast iron phenolic coated

construction, complete with propeller blad

shaft, and drive.

"
One (1) stock pump for primary headhbx~ending chest,

capacity approximately 1100 liters/min, cast

iron stainless steel fitted constr on, complete

with baseplate and couplingo

One (1) agitator for the secon~ry headb..ox blend~ngcffist

cone type, 900 rom diam, cast if~n.phenolic coated

construction, complete with kopeller blades,

shaft and drive o

One (1) stock pump for ndary stock chest,

capacity approximately 00 liters/min, cast iron

stainless steel fitt onstruction, complete with

base plate and coupling~

Two (2) jordans fo primary furnish, each complete

with plug, shell filling, base plate and coupling o

Two (2) cons' tency regulators, in-line pressure

type, stain ss steel construction, in stock lines

from prim and secondary stock chests.

One·(l 'ordan for secondary furnish to machine,

complet with plug, shell filling, base and

cou~go

On~(l) fan pump for primary headbox, capacity

Approximately 50,000 liters/min, cast iron

~tainless steel fitted construction, complete with

base plate and couplingo

.Two (2) Selectifier screens for primary headbox,

each complete with mild steel epoxy coated body,

stainless steel rotor cage and cylinder, trash

box with valve; baseplate and driveo
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Ite pump I capacity appr<=>ximately 300
,cast iron stainless st~el f~tted

ion, complete with base plate and

16.;

17 ..

18 ..

19 ..

, 20 ..

,21 ..

22.

23 ..

24 ..

cine (.1) fan pumpforlllJeconciary headbox, capac'ity
,iIlpproximately 15,000 liters/min, cast iron stain
less steel fitted construction, complete with
base plate and coupling' 0

,One (1) Selectifier screen 'for secondary heaQbox,
complete with mild steel epoxy coated body, stain~

les's steel rotor cage and cylinder, trash bo ith
valve, base plate and drive.

l'l.r
Two (2) white water pumps for wet end of i~~erand

board machine, cast iron stainless steeJ.()itted
construction, each complete with base late and
coupling,.

One (1) agitator for couch pit, co;("type, 900 rom
diam, cast iron phenolic coated ~nstruction,
complete with propeller blades

A
shaft and driveo

One (1) save-all, disctype,~f adequate capacity
for designed machine produ ion, complete with
drive;.

One (1) stock pump for imat couch pit, capacity
approximately 800 liters/min, cast iron stainless
steel fitted constr~ion, complete with base
plate and coupling 0

, I)}
,One (1) agitator~or b~oke chest, horizontal type,
1500 rom diam, st iron phenoliccQated construction,
complete'wtth ropeller blades, shaft and drive o

One (1)
liters/m
constr
coupli

Ol}f ''t> white water pump, c~.t irenandbronze "
c~structi0n, complete with motor base and ceupl~ngo

25.. One (1), cpnsistency regulll.ter, in-line pr«uI8Ur1l'!
type, stainless steel constructien, in st:eckline
from the broke', chest"

2.6.. Five (5) magnetiGflow meters 'lex metering pulp to
primary and 'secondary heac:ibox machine blending
chest ..
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270 One (1) sydrapuiper for dry broke, complete with
two '(2)838 riun diam rotors, extraction plate and
chambers in $tainless stee~, and drive.

!

28. One (ll broke pump from sydrapulper, oapacity
approximately 2700 liters/min, cast iron stainless
steel fitted construction, complete with b e
plate and coupling.

29. 'Tile linings and fittings for all chests 'n this
depa:I:'~e~t.

30. Necessary piping, valves and fitti

31.. Complete set of instruments and ~trols for proper
operation of equipment and pro~:ss.

32. Motors and contrels for all ,,~uipment..

J.. paper and Board Machine

1.. One (1) Fourdrinier pa er machine tor the manufacture
of'\lp··t:o, ... 5:~, 000 dry metric tons per year
of l,iner board, cement bag paper ,corrugating
medium; andmisce neous wrapping papers in
general accordance ith the followingspecifications8

(a) General

Thema ne will have a 1.10miAil capacity ef up to
169 ~tric tons per day, based on the
foll~ingapproximatebreakdown.

4t'ade

L~ner board

'Cement bag paper

Miscel1aneE>Us
wrappings

Corrugating
medium

Days of
Operation

92

7:1

11'

MT/year

i.5,S~O

J.2,OOO

, 19,000

(I, .'p"

,Q9f)
It
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The machine will be designed and manufactured
to operate at a maximum speed of 457 m/min
and the hand of the machine will be in
accordance with layout requirements o

(b) PrimaryHeadbox

a
r
s inlet

with the
intained

urn above

The stock will be fed to the machine.
totally enclosed headbox, designed
operating at all machinespeeds o
will be of the pressure/vacuum t
required head in the inlet being
by regulated air pressure or v
the stock leveL

Stock will flow from the ~an pump through
a stremtrol valve to a m~fold header and
'thence through a serie of feed pipes which
discharge into the distr bution chamber at
the bottom of the hea~oxo

be
These

The flow through h feed pipes will
controlled by s al pinch valves o
valves will be hand operated o

From the dis~bution chamber, the stock
will flow up through a venturi section designed
to even 0 any cross currents; in the passage
above the slot, a motor driven perforated .
distri~or roll will give 'a controlled
agit ion to the stock to prevent flocculation o

I he inlet chamber ahead of the slice, there
w~ be a number of distributor rolls, so
~ranged as to obtain the best possible
~ondition of stock flow o

All distributor rolls will be of stainless
steel construction PVC covered with external
bearings and removable journals to facilitate
the removal of the rollso

. All distributor rolls will be driven by
individually adjustable variable speed gear I

motor with flexible connections on any
adjustable rollo
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The lower lip of the stock inlet nozzle or
apron board'will be very rigidly constructed
so that it will remain straight and level.
The top lip of the slice will be of the
curve·type slice design and will be adjustable
both vertically and horizontally. The main
vertical adjustment of the lip openin will
be through a series of gear reduc~rs, onnected
by a cross shaft which is motor Op~ ated. The
edge of the lip will be flexible a will have
approximately 15 'cm centers to pit the
leveling 0f the sheet. These a sting
screws are designed to obtain rnier
adjustment.

The horizontal adjustmeni;, o the top slice
will be through individut~screw adjustments
on the front and back ~de of the slice.

All parts of the headhoxwh~ch corne in contact
.with the stock wi e made of stainless
steel~ Therewi e a transparent inspection
window on ,the ing side and a window in
the dome. These windows will sw'ing open for
wash-ups.

Adequate walkways and access ladqers will be
provided ,ross the headbox and, along the
front ~de for each access to, all· adjustable
parts 1tPd observation points wi tllout
int ering with wire change, roll handling
or eration. The crosswalk oveithe slice

will be of stainless steel safety tread.

main control valve'and an air operated
by~pass valve will be supplied for controlling
the flow from the fan pump.to the inlet
headbox.

A complete pressure-vacuum control system
will be supplied including the necessary
liquid level controls as' well as air pressure
controls, complete with air compressor,'
switches 'and valving for maintaining the
proper pressure or vacuum over the li~uid

in headbox o
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(c) Secondary Headbox

The secondary beadbox will be designed with
six (i) ~inch valves for even distribution

,of stock flow.,

The headbox will be constructed of carbon steel
plate, structural shapes and stainle.(~steel
with all parts in contact with the tock of
stainless steel.

The box will be built formounti on the
suction box rails and will ha built-in
screw jacks for adjustments. ye bolts will
be provided for lifting an emoval during
wire changes or when not ~n use.

""A footwalk of IItilinles~steel safety ,tread
and aluminum handrails will be located near
the slice lip. "

One (1) holey will be located immediately
upstream from pper slice wall and will
be adjustable beth vertically and horizontally
for close cl~~rance with the adjacent slice
wall andvatliottom.

This rol~ill be carried on'anti-friction
bearin and will be driven by a gearhead
motor.

'The Qrved upper lip will b.' .ejuat:ule
vlPtticallybymeana G)f a h4ndwh4u~1 and.
e~losed gear units and will have individual

~arping rods on approximately 15 ern centers
across the machine" .

«<d) Fourdrinier

The Fourdrinier will be of the latest,
cantilevered, IIhaking, quick~wire changing
type, having a wire widthof'5385 rom by
approximately 37,,5 m long" , The wire on the
forming table will be level from the breast
roll to the suctien couch rell"
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The forming table equipment and the inside
rolls are mounted on rigid q fabricated steel,
box section sidebeams which are covered with
stainless steelQ These sidebeams are supported
by fixed and pre-stressed cantilever beams Q

Fourdrinier frames will be of welded teel,
box section type, covered with stain s steel
and arranged to carry' table rails, ~ction

boxes, save-aIls, etc Q Stainless eel is to
be generally used throughout for 11 bolts
and nuts"

Table rails will be construct of a steel
channel shape covered with 4!:i!ainless steel
fitted with dovetailed s~ips on top for
clamping the table roll :6"~ring housingsQ

A
Deckles will be of tqe ruler type and will
extend from breast ro~l towards the first
suction boxo They 11 have a flexible
rubber lip again he wire Q The deckle
channel itself 1 be of stainless steel
and will be mounted on hinged brackets, to
be swung out~ the way during wire change Q

One (1) breast roll will be made from
centrifu ly cast steel tub~ rubber covered,
withM hanite cast iron heads, stainless
steel urnals and bronze head plates o The
rol ill be ground straight and accurately
bal cedo

~ breast roll will be carried in anti
~riction bearings encased.in cast iron

housings o Bearing holders will be mounted
in phenolic resin springs, supported in
cast-iron frames to permit frictionless
shakingo

Breast roll doctor will be a stationary doctor
with phenolic resin blade suitably supported
for discharge to trays and integral movement
with the breast roll during wire change Q
The doctor back to be mild steel, rUbb~r

dipped, and provided with a white water
. deflector to discharge water into the first
save-all trayQ A manual doctor release will
be furnished Q
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A primary forming board, immediately following
the breast roll, will be constructed of
stainless steel with beveled top strips of
phenolic resino The forming board supporting
structure will be stainless steel mounted' in
brackets to permit vertical, horizontal and,
angular adjustment o

Table rolls will all be made of ste I tube
having a vulcanite covering 6 mmt ck o .These
rolls will be made from steel tu)~ fitted with
Meehanite cast iron balancing he~s, stainless
steel journals and rubber cov d head plates o

The rolls will be dynamica balanced and
carried in anti-frictionpearings which will
be encased in housings of'eccentric type
design o This permits ~e operator to adjust
the rolls vertically. within limits, as well as'
to drop the rolls out'>of contact with the wire,
if so desired o T able roll housings will
be mounted on th ovetail rails which are
secured to the of the rails and arranged
so that the spacing and position of the rolls
may be varie4tin machine direction o

Deflectors fabricated of stainless steel will
be locat~ between the table rolls o These
deflec rs will be carried in adjustable
brack mounted on dovetail stationary rails
whi~ are carried from the main Fourdrinier
beaWo

e wire support deflectors will be provided
ith angular adjustment features o

Clamp brackets will allow the deflectors to
slide on the rails so that they can be
adjusted closely to the table rolls o

Shake Unit two point Simplex type, will be
'provided complete with connections to the
breast rollo The shake unit will be driven
by a PIV type variable speed drive o
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Wire carrying rolls will be provided,
constructed of steel tube, covered with
vulcaniteo The finished roll will be fitted
with Meehanite cast iron balancing heads,
stainless steel journals, non-corrosive
head plates and will be ground straight and
dynamically balanced o

All wire rolls, including the guide r 1,
will be mounted in anti-friction b~ings

. encased in cast iron housings o The bearing
supporting brackets will be of t irona
Inside wire rolls will be car 'ed on pivoted
arms equipped with hydraulic inders for
raising and lowering for w' e change a The
first return wire roll wil ave its journal
extended for driving pur~seso

A wire guide, air ope~~ed type,wLII be
located on the retur,of thewireo ene - (1)
hand operated type "uide will be located on
the frontsideof~emachine a

Wire stretchers 'II consist of a hydraulic
controlled wire ~nsion roll following the
last driven~ll and a wire take-up roll
which is used for positioning the tension
rolL I order for the tension control.
gauge to ead true wire tension, an angular
wrap the 'wire at the tension roll will
have t be maintained as a constanto This
is complished by manual adjustment of the
~e take-up rolla

e wire take-up will be carried in a pair of
swinging arms carried ona cross shaft, the
position of this being controlled through a
segment gear and pinion and hand operated from
a reduction gear unit located on the tending
side of themachine a A cable and weight
arrangement will be provided on the brackets
for counterbalancing the rolla

Eight (8) suction boxes of ~abricated stainless
steel will he furnished Q The boxes will have
wide end of grain sycamore (or equivalent)
wax impregnated covers o Five boxes will be
-located ahead of the dandy rolland threEj!
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boxes after the dandy rollo

The boxes will be supplied with quick
clamping hose connections and vacuum hoseo
One (1) roller type dolly will be furnished
for removing the boxes o

An open-end dandy roll of the proper~~fze
will be providedo The roll will b equipped
with No o 40 mesh bronze double-cri ed spiral
wire; one (1) oscillating inter shower and
save-all will be includedo Thi nit is not
driveno

Save-aIls of stainless ste~/will be located
under the forming tabl~~om breast roll to
and under the suction bo~~so The troughs
will be arranged to d~har~e white water to
back side of the machine, then through the
floor and into the s~e of the wire pit
below water level o

These save-all 11 be permanently mounted
from the main Fourdrinier beams and do not
have to be roved during wire change 0

. Steps and footwalks of grating will be located
along th rontand back side of the·'.",;!!·, ".;,
Fourdr' ier, accessible by steps positioned
qt th ends of the walkways and in the center
on nt side onlyo One (1) cross machine
wal ill be supplied at the suction boxes o

W e stringers or wire carriages for the
ouch and breast roll end of the Fourdrinier

for stringing the wire will be complete ~ith
the necessary wire supporting poles, stands
and air operated winch for pulling the
carriages into the machineo Also includeQ
will be the tracks made of corrosion resistant
material provided with drain connection for
installing in the tending floor as well as
across the machine pito The carriage at the
breast roll end will be adjustable for taking
up the slack in the wire while stringingo

Showers con~tructed of stainless steel with
flush-out vqlves and suitaple for use with

, t' ,.
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clarified white water, will be supplied for
the inside wire rolls.

Water jets will be located both front and back
side. They will be mounted so as to be
adjustable either as assemblies or individual
squirts•. One (1) complete tail cutte~.assembly

will be furnished, of the crank and p"~ey

type. The jet water connection wil be designed
so that it does not have to be remo d when
changing wires.

Water piping consisting of a ·er water
header will be rocated alon frontside
beam for supplying thewir 11, showers,
suction box seal water an~ trim squirts.
The inlet for this header~~ill be carried
to the back side of th~;'ourdrinier so that
p~pes do not have to ~edisconnected during
W1.re change.

A drilled face su tion couch roll with one
suction box wil e carried on spherical
roller bearings of ample size which are
enclosed in ~sings and with adequate seals
to retain luB\.1icants and prevent the entrance
of water. The housings will be arranged so
that the ount on the last cantilever beam
of the ourdrinier part.

The~ll is designed for use in conjunction
with~he special quick-wire change type of
F~drinier and has the following features:

~) There are no loose pieces to be removed
during wire change.

(2) The roll is built with a centrifugal
cast bronze shell spirally drilled for
quiet and efficient operation.

(3) The roll heads are of cast steel
finished allover .for balance.

(4) The suction box is of cast iron and is
mounted on internal spherical roller
bearings.
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(5) The box is counterweighted for easy
movement and adjustment of the box is

,provided by means of worm andwormwheel
on the front side of the roll.

(6) The suction connections of this roll are
arranged so that no connections have to
be broken during wirechange o

(7) The seal strips are made of M rta (or
equivalent) supported in ex uded brass
channels by a pneumatic tub and have
a continuous flow of wilt forced under
the strips to keep all feign matter
out and to keep the ping free and
lubricated.

(8) The deckleadjus~nt of 300 mm in each
side is,' done fro~ the front side of the
roll and can be (fone while the roll is
in operation.

(9) Grease fit gs are provided on the
front side of the roll and piped to all
bearing inside of the roll so that all
bearing can be kept lubricated from
one oint.

(10), ~ roll will be supplied with a
~inless steel save....all pan.

" An roll to provide tension for the sheet
l~ving the couch roll will be provided,
mditintedfrom .the press framing. Roll to be

~quipped with pneumatic lift ~evice and
driven.

~
e) Press Section'

The press section consists of two (2) suction
presses operating straight through followed
by a smoothing press.

The press rolls will be covered with 25 mm
.thick rubber. Bottom rolls will be
approximil.telyl030 mm diamhav~ng a specia.l.
spiral drilled face with bronze shellso'They
will be complete with suction box. Toprolls
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will be approximately 865 rom diam, self
skinning type. All press roll journals will
have taper fits to sui't bearings and will be
grooved and drilled for removal of bearings by
hydraulic pressure. The suction presses will
be designed for 60 kg/lineal cm, nip pressure.

Press bearings will be carried in sp ical
roller bearings of adequate size and ill be
epclosed in housings designed for ~~ase
lubrication having adequate seal -and flingers
to exc14de water.

Box-type frames and housings 11 be used and
so designed-that the top r s may be located
directly over the center 0 the bottom roll,
and there will be provid~ the necessary
adjustment to locatet~ roll in the proper
direction.

Hydraulic controls 'II be of differential
controll.ed loadi~ ype and double acting and
will consist of _0 (2) cylinders, one on each
side of the pre~, individually operated and
controlled from ,the control console on the
tending side f the machine o The top roll
bearing housings are attached to pivot arms
and actu dby hydraulic cylinders.

The d' s wil~ be calibrated to read kg/sq.cm
hyd~ulic pressureo A loading chart showing
nip~essure versus gauge pressure will be
s~plied for each press. The required
p~ssure is maintained automatically under all
perating conditions by a pressure control

valve, with an auxiliary overload control
valve o The third valve regulates the speed
of travel when raising and loweringo

To raise the roll, the controller is moved
to "LIFT" and'the roll will remain in the
"UP" positiono Before lowering the roll,
the indicator is set at the required pressure,
and the controller is then moved to "LOWERo "

After the roll is lowered, the controller is
set to "LOAD" and pre-set pressure is applied o

For quick release of pressure, the controller
is turned to "LIFTo "
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Save-aIls of stainless steel will be provided
for the suction press bottom rolls and will
be supported on the front side of the bearing
housings for ease of changing felts o The
save-all outlets will be at the back side of
the machine 0

The save-aIls for the suction rolls w be
designed so that the cleaning solution from
a portable tank and pump can be ci lated
through the suction box and shell Pipe
connections with plugs shall be vided
in the suction roll and a conn tion on the
save-all pano A blank flange 'II be supplied
for use when cleaning the r

Footboards as necessary
will be provided acros
tending side of the pr

~ walks with ladders
the machine and on the

sectiono

Felt rolls will be nstructed from steel pipe
covered with vulca te, fitted with Meehanite
cast iron heads steel journals o All the
felt rolls will e carried in anti-friction
bearings, encased in cast iron housings and
mounted in c~ iron brackets frpm which they
will be easily removed for changing feltsa
One (1) ~l for each of the felted presses
will be ~drmed, and all rolls will be
dynam~llY balanced o

One Iding down roll will be made of steel
p ewith rubber cover, with Meehanite cast
.i n heads and steel journals o The roll will

e carried in anti-friction bearings encased
in cast iron housingso The holding down roll
will be arranged for helper drive o

Vertical stretchers of the screw type will
be supplied for each press felt o These
stretchers will have a cast iron frame which
can be mounted on steel columns 0 Screws will
be driven through worm gears from an air motor
and a clutch is provided on front side screw
so that the roll may be shifted to square up
felt o The air motors will be furnished,
arranged to be operab,,~~ from ...mae.hine room or
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G~.:I.d.swill "provided to canuel ~ na
of each of the, fel ts and will be aut_t.ic
air op.rated· guides as well as hand operated
tutdes, positioned onepposite endsef ~
autematic unit..

I',elt conditiancswill be provided for each
ielto Bach conditioner willJlepre wit.h
-~ee(3) vacuwu shees arranged for i dividual
electric -motor eriveo

.. shower.
ill be supplied
~s will H

Showers of stainlesa ateel, fan
feE' feltsh~ink1r4 ancI -.h1

'two (2) fer each treas o All
fer fresh watero

O.cil1ating pX'••• roll ~toxs compl.te with
aix loa~ing will be s~pli.d for the top
xoll. of the suctJ.en j»i1D••••o

"Gll will be approximately
ttom roll will be

an' dimo Beth rGllswill
ehanite cast iron, one

cover and the Gther a stonite

Smoothinq pxess t
'865 rom diarno Th
.approximately
have bedi~s ef
having a rubber
cover 0 Iff
The rol will bavepressed-in steel journal.
carried anti-friction bearings and enclosed

_in :M~~1.,·te, heusinf_ uranged forg:r:ea••
,-1 ~t.1ono' .

~ t..,.:tell will Ul'IOUftted on pivoted arN
~riedinneed~e,rol~er bearin•. pivets and
ill be QQnhected tehydtaulic cylinders for

lifting and loa4iogthe roll o

~-' '.
f. ::,:.U!5 ,Ieetien :

'tile dryer s.ctionwil1 cens1st of ~2'''::-''i'O
(!it) l524rom~iampaperdryers and e1fht
(8) 15~4.mmdiam felt d:ryers, all desitned
~er opiul'ation at 5 ](,/., om pressw:eo

!'be papetdqters will t.. arru,ed in d,oW)l....
••ck f ••bien ancl<liv14edJ.nte t:1u'•••ectien8..
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Dryers will have Meehanite cast iron bodies,
bored on the inside, turned true and ground
on the outside, balanced and tested for
10 kg/sq cm hydrostatic pressure permitting
a working steam pressure of 5 kg/sq cmo The
front head will have a manhole and will be
equipped with a cast rope carrier ringo
Oificial'test certificates will be fished
for the dryers o

Dryer heads will have three tapE d
jack bolts for use in removing
the shello

oles for
heads from

Dryer framing will be of b section design,
jig finished for interchan ability. resulting
in frames having rounde~orners for cleanlines
and harmonious appear ceu spacing of th~ top
supports in the felt ework will be such as
to provide the most ~ficient ventilationo

FUlly machined s' , aces for a~l bearings,
frames, connect s and brackets assure quick
field· assembly a.nd reduce the possibility of
becoming loose from vibrationo

The dryers will be arranged in double-deck
fashion ith bottom row of dryers having
their fr nt bearings mounted on a raised
conc curb o The top dryer will be such
that it will support the top felt frames and
fee equipment 0 .

ebottomfelt equipment will be supported
in the basement on st:r:'uctural steel framework
which is to be supplied by the buyer as part
of the mill structureo All felt equipment
will be self-contained with mounting feet
for ready assembly with the steel worko

Dryer bearings for the rotating drying
cylinders will be anti-friction bearings
enclosed in Meehanite cast iron housingsu
The front side bearings will be designed to
allow for end thrust requirements caused by
the expansion of the dryers o
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The bearing housings will be adequately
sealed to prevent loss of o~l ~nd entrance
of dirt and will be designed to use with a
continuous oil circulating system.

Dryer gears will be of. the open spur s,traight
tooth type, of Meehanite cas~iron. They
will be accurately machined 'with gener d
teeth and will be braced and keyed on t the
rear dryer journals.

Plate type guards will be provide
meshing points of the gears~

ver the

steam joints and siphons wil be supplied for
each dryer. The steam joint will be supported
f+om the dryer bearing ho~ngs~ Two (2)
flexible steam hoses wi~ be supplied for
each dryer.

Footwalks will be pr
and the tending sid

ided for the drive side
of the dryer part.

..

The walks will be onstructed of grating
complete with a two-bar steel pipe handrail
and supported the drive side by steel pipe
support posts.

Access lad ers will be 6l0mmwide and
constr~d of steel pipe handrails and cast
Meehanite steps. .

Fe~ rolls will be steel pipe, turned true
an~smooth, fitted with Meehanite cast iron

ads, head plates and steel journals~ All
oIls will be mounted in suitable anti-friction

be~rings and encased in cast iron housings.

Automatic felt stretchers will be provided,
one for each of the dryer felts with a squaring
roll mounted on the stretcher framing.

Felt guides both automatic air-operated as
well as hand.guides will be provided for the
top and bottom felts.

Automatic paper carrier equipment will be
provided for 'carrying the sheet through the
dryer section.

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS ll! WHITTEMORE/LYODON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING,"



P:J.ctJECT NY-77:,
Page 313

'.per dryer sheaves will be of cast iron with a
wide fla.nge outside of groove and will be cast
integral with the, dryer head. Also included will
be the necessary idler sheaves, rope stretchers,
mounting brackets, etc. and a sufficient amount
of cotton rope for the initial installation.

Spring rolls ,of steel Ji>ipe'will be mounted in
'yielding type anti-friction bearings. Trolls
will be located at the 'in-going side of e
calender stack.

Cirqulating oiling system for the d r bearings,
gears and calender roll bearings nd the
inaccessible back felt roll bear' s will be
supplied. Provision will be m de to air purge
the lUbricating areas. The s em will contain
the supply tank, filters, o~ heater, oil cooler,
indicators, pum~s and motoFs, pressure-type sight
feed oilers for dryer bea~gs, ge.rs, felt rolls
and pre.llure-typ.oiler~forthe calender roll
bear in<3' II •

'(g) Breaker Stack

@ne(l) br••ker'stack will be supplied to be
located betw.en~e first and second dryer
sections consist1ng of one (1) rubber-covered top
roll and on~A(l) Microrok or equivalent covered
bottom roll~ranged for hydraulic loading.

(h) Size

One 1) horizental size press will be supplied
to locat.ca between the second and third dryer
s~ions. This size press will be complete with
o~-(l) hard-faced fixed roll, 840 mm 1ia.m. ~be

~lls will be mounted on cast iron box-type
borizemtal frames with swinging arms fc:>r the
pivot raIl. Pneumatic cylinder leading equipment
with controls will be included.

One (1) Mount Hope fixed bow .pr~ader roll
complete with mounting brackets and rope sheaves
will be sUJi>plied for mounting ,after the size
press.
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One (1) paper roll with mounting brackets'
and sheaves to be located.above and
ahead of tl1e size press rolls.

(~) Calender Stacks

Following the last dryer section will be one
(1) eight roll, open side calender sta
with roll.s£.acing outwards from frames ..

Supporting frames will be of heav - ox type
cast iron construction>designed shat all
rolls canb&removed sideways. 11 rolls
above the bottbmroll will be ried on
sWinging arms pivoted in the in vertical
.frames.

Rolls fo~ the calenders
chLlled alloy iron with
and polished"

ill be made of
ce of rolls ground

. RO.ll. >.jo.urna.ls wi~turne~ taper fit for
anti-friction be gs, grooved and drilled

. for removing baaringsby hydraulic means.' .

All intermedi~ rolls will be bored for steam.

Steam join&!IJ will be supplied for the bored
intermedia~ rolls.

All r Is will be mounted in anti~friction

bear's, enclosed in cast iron housingS
pr 'dad with adequiites'ealing to retain
lu cants.

11 diameters will be as follows:

Bottom rolls 865 rom x 5180 rom

Queen rolls 560 rom x 5180 rom face

X-ntermediate rolls 406 nun x 5180 rom face

Spreader rolls of steel pipe, crowned, complete
,.with anti-friction bearings in support brackets
:will be provided for leading the sheet into
the calender. This: roll will be vertically
adjustable so as to service any of the in

.going nipso
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Sheet tr,eading will be assisted byase~ies

of defleotorswhich will be supplied to
directth'esheet, from one calender nip, to
the next on the calender stack o

Footwalks and steps will be supplied"
. '

Doctors will be provided for each roll he
bottom roll having an hyd:r:aulically 0 illated
doctor "" All the doctors will be eq ped with
air operat~dlift~ng devices and" have"
steel blades"

(j) A Black-Clawson Auto-Flyte 36 c nstant speed,
pneumatically operated reel the latest
horizontal arm ',design will,be furnished" ,The
reel will wind rolls up tcf'~130 mm diam"

'"The primary arms are r~tatedby a ,geared '
quadrant and pinion as1the spool is winding"
The pinion thatdri the geared quadrant 'is
driven by means of an electric motor and is
controlled by a t switch" .A rotary switch
is provided on the primary arms to stop the
quadrant when tated to a position to transfer
the spool fro he primary arms to the
secondary arms~ 'There is a fluid coupling

. included he pinion drive unit" The fluid
coupling revents damage to the 'mechanism in

: case of nding" ,A brake on thedi'ive motor
preve s over-travel of the arms"

. These rimaryarms are 'also equipped with
pn atic cylinders to provide the application
of ressure to the face of the reel drum
~ing the initial windingoperationo

.. V"'The 'arrangement i. such that the spool is
allowed to lift· when the winding
the primarya,rms and when the spherical housings
get seated in the secondary arms, the action is
complete o

The secondary arms are of horizontal design
incorporating an arrangement of pneumatic
cylinders permitting varied pressure to be
applied between the roll of paper and the reel
drum" A pneumati,cally actuat.a brake is
,furnished to stop the full roll of paper after
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it has left secondary way bearing holders.

Reel drum of Meehanite cast iron will have
the rope carrier ring on the front head. The
front journal will be bored and provision
made for water cooling of the drum.

Ie
to move
the reel

wrapping

Oscillatingree~ drum doctor with a d
acting pneumatic cylinder is pr~i'

the doctor blade agai~st or awaf f~

drum face to prevent the sheet £~

the drum during the change of spa s.

Reel spreader roll will 'be adj table and
heavily crowned and will be~~m~lete with
supporters.

J.tQpe carrier equipm~nt )(7!-11 be provided for
nandling the sheet lnto7~e reel.

Spool starter speed~~ drive is provided for
bringing the spoo ~ to the sheet speed
before it comes 0 contact with the drum.

Three (3) ree spools will be made from steel
pipe with Mee nite cast iron heads and
cast integral journals mounted in anti-friction
bearings.~oth journals will be equipped
with suita~le type couplin~ arrangements to
engage~winder tension control equipment
on th unwinder stands.

Co rol will be provided by a Black-Clawson
co ole unit which wi~~ mount the necessary
~ntrols for the oper~ti6n' of the reel and
""'lts components. This un.f..'j;: is to be located
in the tending sioe aisle adjacent to the
reeL

(~) Unwind Stand

The unwind stand will be of suitable design
to receive the reel spools with the front stand
provided with longitudinal and lateral
adjustment. The unit will be equipped with
an air operated brake.
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A sliding coupling and coupling shaft is
used to engage the tension control equipment
which will be supplied as part of the winder
drive.

(1) Winder

One (1) Rollflyte verti-shear slitter-}(~der

Model 220 generally as described belowi~and
with a maximum rewinding speed of 1 m/min:

Main frames comprise heavy box s
iron top and base frames, adeq
proportioned for rigidity and

ion cast
ely
ration damping.

The top frames support repla able slide ways
of hardened and ground st~ for the rider
roll and rewind shaft b~ring carriage slides.

Enclosed within the t~ frames are the power
cylinders and roller hains for raising and
lowering the rider 11 and rewind shaft.
Adequate access ~\els with covers are provided
for adjusting and servicing the lift mechanisms.

A large tie bttm across the top frame provides
the necessary rugged stability to eliminate
vibrationl)pd maintain this high-speed winder
at top efating condition.

Wind~. . rums are manu. factured from centrifugal
cast~eel. The shells are bored for uniform
w~~ thickness and balance. Wall thickness
ha~been sized for minimum deflection of the

«k'ums.

The drum heads are of cast steel with suitably
sized pressed-in steel journals.

Both front and rear drums are grooved with
chevron-type grooves. The rear drum shall
also contain spiral grooves to aid in roll
separation. The grooving pattern also
assists in obtaining hard starts on the core.

The drums are mounted in spherical roller
bearings, the bearing housings are of cast
iron and provided with seals and nipples for
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grease lubrication. The housings are bolted,
to the base frames.

The drums will be dynamically balanced for
speeds in excess of the top operating Eilpeed,,.

,Idler rolls will be furnished, one (l')"','!o
lead the web into the slitters; and on 1)
to direct the web from the slitters ~wards

the winder drums.~.,.

The rolls will be constructed of eel tube
with cast iron heads and presse 'n steel
journals mounted in anti-frictl n bearings
with provision for grease 1 'cation and
dynamically balanced abOVjr,to -operating speed.

Both rolls will be prov~ed with simple air
actuated brakes which f6rm an integral part
of the bearing housing~ .

Rider roll assembl , single section, constructed
of steel tube of per weall thickness to

'provide rigidity, dynamiceally balanced above
machine speed and mounted in anti-friction
bearings will~ provided. ' '

The beari housings are an integral part of
the slid arriage which is guided .for smooth
operati when raised or lowered in the vertical
machlE;d ways provided on the top frames.

A ~chronizing torque shaft connects the
riae"r roll carriages • Gears, mounted on each
~ of the torque shaft ,mesh with racks
mounted on the top frame to obtain level ~iQing

of the roll at all times.

,Load and lift arrangements are through heavy
roller chains connecting the rider roll
assembly to the power lift cylinders within
the frames. Rider roll pressure,is under
the control of the operator at all times by
use of panel mounted control valves. There
are no loose counterweights to )oe adju$ted
when changing paper grades.
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Two· (2) rewind shafts, core type, will, be
providedo The shafts will be constructed
of steel tube with ,steel journals designed
to run in bronze bush bearings with an "
additional anti-friction thrust bearing on
the rear journal which provides axial locq.tion
in the be~ringbracketandeliminq.tes IPF'play
and insures straight side wound rollsoV ,

The core locking device consists of removable
steel lOcking ring pressed agains be paper
core by a steel locking bar hel in. place
a bolt through one journal o mple wrench
is provided for tightening 0 loosening .. the
bolto

The shaft bearing brackets contain the bronze
bush bearings with spli~aps provided with
a positive lock in th,"closedll position,
and a hold-open latc ~nd quick release device
in the "open" posit no The brackets are of
high strength all~andprovidedwith upper and
lower guides to ~ure lateral alignment and I

smooth vertical operationo'

The raisinga:tl lowering of the brackets is
done with pfi.wer CYlinders... within the frame. s
and direc~ oonnected to the bracketsoA
link Ch~.Circui.tand a torque shaft assures
level o1'eration of the rewind shafto

. Blitt rswill be as follows: The rear slitter
kn~s will be designed for mounting on aknif.e

'lder arranged tq be fitted directly on the "
aft extens.ion o

The front slitter units contain built-in
pneumatic cylinders .for forward and axial
loading of, the knives,,' Each unit is self
contained and mounted on a crossbeam with
machined guide ways to provide for lateral
positioningo

,The design of the slitter arrangement minimizes
sheet ~hreading problems and allows free access
fior servicing or positioning of the slittersro
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One (1) pair of trim guides is furnished with
the slitter equipment.

An adjustable spreader bar will be provided,
equipped with adjusting screws to vary the
amount of bow in the spreader bar.

The adjusting screws can be positioned
laterally across the web to provide varl ble
profile to the spreader bar to suit
caliper conditions of the web.

A roll ejector mechanism, power erated, to
remove finished sets of paper s from the
winder, is furnished. This ~sists of a
bar spanning the machine, car~ed by arms at
each end, which are bolted~ gear sectors,
pivoted on the bearingh~sing of the rear
drum. This bar, when no~'in use, is out of
the way, retracted beh~ the rear drum. In
operation, it will pu under the paper rolls
and swing forward, a ually lifting the paper
rollout of the r~ drum and rolling it out
of the machine over the front drum.

As a safety fe~re, an electrical interlock
is provided to insure all equipment is in
proper pos~on to eject and receive the roll
before the~~ector is operated.

A roll dl meter scale is provided for the
opera~g of the winder to indicate the
rew' ding roll diameter.

~ewind shaft core holder is supplied and will
~-located on the tending side of the machine,

~ounted on the rollout board. A V-shaped
trough supports the fresh core so that the
rewind shaft can be inserted from the tending
side. Air cylinders at each end of the
trough raise the prepared rewind shaft to the
top of the rollout board. From .this point,
the shaft can be rolled on to the rewind
shaft bearing bracket.

The control valve for the air cylinders is
on the front tending side.
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A shaft puller is provided of simple design
consisting of a rigid heavy construction wel~ed

steel framework which carries in its upper
section sprockets and chain running the full
lengtha

A special attaching clamp is fixed.to the chain
and is designed to engage with the ree haft
when it is desired to remove it fromth split
complete rolL The chain and clamp 1 pull
the mandrel from the reel when it' ocated
on the floor a Sturdy air cylinde connected
to the welded steel framework, unted on the
floor, line the shaft pulleru ith the
split rewound rolla

The reel lowering table wi~ be a rigid mild
steel fabricated structu~ mounted on two
sturdy hydraulic rams a "

The table structure' . 1 be skirted all round
to prevent accidenta obstruction when the
table is in the r ed position. Asuitable
electric link wil not permit the roll
ejector to operate unless the table is
positioned to ~ceive the rolla

Hydraulic ~inders also operate a retractable
plate on tK~ machine side of the tablea This
Platew~ bridge the gap between the table
and rollout board a An electric link will
also ~ventthe table from being lowered
whi ethe pla~e is in the out positiona

ydraulically, ·operated hinge plate will
event the rolJ from rolling off the table

~uring the unloading operation.

A single unit hydraulic system will be provided
comprising an electrically driven pump, oil
storage tank, filters and control valves for
actuating the reel lowering mechanisma

A drive mechanism and motor for the Rollflyte
winder 'will be provided a
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(in}:Founda.tion Plates

.One.(l) complete set of cast· iron foundation
Pf·9-.tes planed on topwil.l be furnished Q . These
.pl,ateswill be drilled arid. tapped for leveling
s·crews Q The .leveling screws 'will be furnished.

The ,plates will be fur.nished·continuouunder
th~machine for the headbox section thr gh
the d~yer section and then individua under
the'calender stacks, the re.:l, unw~d stands
and winder Q U

The plates will be of various
thickness as required by.the
of the 'machine.

ths and
arious sections

(n) ., Hydraulic· System

A hydraulic system wil~beprovided for
operating the variou ydraulic components of
the machine, includi the necessary oil tanks,
press\:ire pumps wi their motor in-drives,
pressure reducing alves, gauges and operating
control valves. Duplicate pumps will be
ftirnishedandtl' connected that in the event of
fai,lure of the operating pump, the. second pump
can be aut atically cut in and maintain the
pressure a sound an alarm Q

Flexible ose connections will also be provided
at th~ylinders 'wherever required Q

(:0) . ',Ins0umentatiort and Control

stiumentation for the proper operation and
~ontrol of the paper machine will be furnished.

The operator's panels for the operation of the
various sections of the machine will be

. supplied .. These panels will include loading
controls and necessary pushbtittons and valves
for satisfactory machine operation.

Operation and loading of all press rolls will
be accomplished hydraulically, the main presses
will be differentially loaded. to provide nip.
preElsure less than roll weights. Wire change
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operation will be hydraulic with operator's
controls mounted in headbox panel. Felt
stretcher, calender pushouts and rider roll
of winder will also be hydraulically controlled.
The hydraulic master control panels will be
for basement mounting.

(p)Steamand Condensate System

A complete steam and condensate
provided for the paper and felt
calender rolls.

syst4r'will
dr(5rs and

be

The equipment will comprise th ain steam
header along the machine and e condensate
header, steam piping from the team header
to the dryers, condensate ~ing from the
dryers to the condensate~eader, condensate
vessels, necessary valves, controls and pumps.

Flexible hose connec~ns will be provided at
each dryer in both t~ steam and the condensate
connections toget with hand...operated shut...
off valves and sig t flow glasses.

2. Machine Hood and Exttust System

One (1) totally closed machine hood and air system
in general accor ance with the following~

The machine hood will totally enclose the dryer
sectionanOhe basement beneath.

The roo~f the hood will be constructed from
tongu and grooved easily demountable panels,
fabric ted from two flat sheets of aluminum between
whi", would be inserted a 75 mrnthickness of resin...
b d~d glass wool insulating materials.

An interval system of single sheet aluminum panels
will be provided below the roof structure in order
to insure uniform air extraction throughout the
entire length of the hood.

The sides and ends of the hood between machine floor
level and the underside of the roof will be
constructed with an inner and outer sheet of
aluminum between which would be inserted a suitable
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thickness of insulating board.

The lower panels along the front side of the hood
for a height of approximately 2440mm ,above the
machine floor level will be capable of vertical
movement obtaineq by means of suitable 'winches
attached to a continuous layshaft driven by
reduction gear boxes connected to3 hpmoto
These motors inco~porate eleotro-magneticbr ing
features.

mounted
ewalkway, '
te the

ent.

The whole of the operating gear would
on ,the roof of the hood,. anqasuita
will be provided alongside to facil

:maintenance of the mechanical equ

The panel operating mechanism ~l be actuated ,by
selenium cells between eachs,Iction of the dryer
part, and arranged to open t~doorswhen a
break occurs in the web. . I~addi tion, a number
of pushbutton stations ~~ld be provided for
mounting in convenient ~itions external to the
hood. A time interval approximately ten
seconds will be require to elevate the whole
range of doors completely. Single-glazed observation
windows will be pr~ded in the moving panels
located on the front side of the machine.

The~pper panel on the front side of the hood
will be of t~bolted-on type, equipped where
necessarywi~ sliding doors, to provide access
to thepl~rms attached to the machine frame •.

Similar constructed sliding doors approximately
2130high will be provided in the lower half
of th rear panels, while those forming the top
se~onwould be bolted in position.

~e panels required to formthe·four sides of the
basement enclosures will extend from floor to
ceiling, and be constructed' from a ,single sheet
(i)f aluminum, adequately reinforced.

The whole of the enclosure will be supported on
a ,substantial rolled steel framework designed
for attachment to the machine frames, or to the
'local building't'abric•
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To permit the removal of "broke" from the machine
pit, hinged doors will be provided in the basement
panels.

Suitable insulating material will be provided
between the joints of dissimilar metals, in
order to prevent corrosion due to electrolysis.

Three (3) exhaust fans will be provided of m d
steel construction, the impeller running ball
bearings and roller bearings and being the
high efficiency type with aerofoil sect blades •

. The impeller shaft will be extended ough the
tail bearing to mount the V-helt dri pulley. .An
·auxiliary cooling spinner would be rovided for
inboard bearing.

The fan casing will have an i~pection door, and
also a drain connection at th~bottom of the scroll.

Heat exchangers will be pr ided for the exhaust
fans described above and uld be provided with
single stage air-to-ai~eat exchangers.

The heat exchanger elements will be constructed from
aluminum. These el~nts will be mounted in a
galvanized sheet steel casing with mild steel angle
flanges. The h exchanger units will be complete
with a mild ste base frame suitable for grouting
into the pIa ouse floor.

Water spra ystems will be provided, consisting
of stain~ss steel headers and nozzles for
mountin~ediatelybefore the heat exchanger
assemb~es.

The~ray system will be complete with centrifugal
p~p, galvanized mild steel pipework and isolating
vfI(lves.

For mounting in this housing, internal fittings
consisting of headers, spray nozzles and a bank
of eliminator plates will be supplied. All items
will be fabricated from stainless steel.

, I .
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3. ,paper Machine RoomVentilq.tion

One (1) air ventilating system complete, for the
paper machine room including basement ventilation
system, switchgear roomventil.tionsystem,
operating aisle ventilation system, calender
rectification system and roof heating system.

All systems are, to include necessary supply 4ld
exhaust fans, heq.texchangers,duct work, ~trols,

piping and auxiliaries.

4. Vacuum System

One (1) complete vacuum system inc}~dlngnecessary

vacuum pump, extension shafts,co~ings, valves,
piping and controls. for thewi~'~uction boxes, ,
suction couch, suction presses and felt conditioners.
Motors and drives will be su~iedfor this system.

"5. Paper Machine Drives
f"

All drives and motors ~ the operation of the paper
machine will be provid~~as well as all necessary
controls'to set and regulate the overall machine
speed.

6. cranes

(a) One (1) ~er machine room overhead, traveling,
two hoo~ crane, electrically operated and cab
contr~edand of suffi~ient capacity to
handle the heaviest piece of maChinery.
~ -

(b)· ~~ (1) paper machine rolls overhead, traveling,
~ parallel hooks crane, electrically operated'

~nd floor controlled and of a sufficient
,. capacity to handle the cOmbined weight of the

,~ paper roll and spoolsha,ft. ,

K.' ROll Handling, Bag Conversion ~ndFinishing

-I. €lne (1) slat conveyor for handling of rolls, complete
with steel chain and attachments, s?rew-type
take-up, steel framing, reel braker", brake, reducer
and coupling.

2. Two (2) shuttle conveyors with transfer cars; each
completewithtr~ck, channel sides and cover plates.
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9. One (1) scale

outside wall of multi-wall
unwind stand, rewind stand,

3.

4.

5.

6.

7.

.8.

10.

11.

12.

13.'

14.

15.
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One (1) scale unit, complete with in-floor platform,
stop 'andkick~r•.

One (1) lowerator, complete with steel chains and
qttachments stittable fOl;" both pallets and rolls,

. screw type take up, steel framing, carriers,
prake,reducer and coupling.

One (1) roll bander, hand-operqted.

One (I) up-ender to up-end rolls at theNd of the
inclined ramp fiomthe lowerator,. complWe with .
double~acting hydraulic cylinder, gea pump, oil
reservoir, filter, and piping•

. One (1) back-stand unit, complete th steel frame,
feed rolls, and idlers. . .~

One (1) rotary cutter, comPlef)with'automatic
layboy, sheet stops, control~~nd drives.

.Two (2) tabl~s, scissors-lift type, each complete
'withhydraulic mechanism.. . t/.
One (1) multi-wall bag tuber to produce rilUlti-wall
bags .for cement, apioca j fertilizer, etc. complete
with roll stands, feed rollers, perforqting
mechanismtub~ormer,. and variable speed drive.

One (1) bae;Oewing machine complete with sewing
heads an~drive.

One (l)).printerfor
bags/~mpletewith

and ~ive•

.4 (2) conveyors, each complete with belt, idlers,
supporting structure 'and drive.

ene' .(l)st.atchmixing and coc:>king unit, . complete
with jacketed heating and .mixing tank, agitator
with drive, heating elements, storage tank, and
pump with base plate. and coupling.

16•.. Three (3) grocery bag machines, each complete with
printing attachments, back stand, tube former,
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link change gear for tuber operation, bottom
pasting sector, scoring cylinder fingers, bottom
forming cylinder fingers and slitter knives o

.17. Three (3) lift trucks for roll and pallethandling o

18. Three (3) hoists with trolleys and monorail system
for handling of rolls in finishing departme~

19. Necessary piping, valves and fittingso

20. Motors and controls for all equipment

L. ·Black Liquor

ted above 0

1. One (1) weak black liquor storage nk of mild
steel plate construction, capac~ 500 cu mo

2. Two (2) weak black liquor pu~ for pumping weak
liquor to the evaporation s~tem, capacity
approximately 1200 liters) 'n each, ni-resist with
stainless steel trim cons uction complete with
base plates and COUPli~o

3. One (1) black liquor oxidation tower system to
include:

(a) One (1) fo~breaker, mechanical type, steel
constructi~~, complete with housing, liquor
launder~nd drive o

(b) One «poxidation tower, capacity approximately
30 ~~ m, mild steel construction, complete
wi~nozzles, and fittings o

(c) ~ (1) blower, capacity approximately 50
~u m/min, complete with base plate and drive o

4.~e (1) feed liquor pump, capacity approximately
1,000 liters/min, all cast iron construction,
complete with base plate base and couplingo

5. One (1) quintuple-effect evaporator to concentrate
the black liquor recovered from the pulp washing
at approximately 15% solids to about 50%.solids
concentration, prior to burningo The evaporator
equipment will consist essentially of:

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS I!< WHITTEMORE/LYDDON ORGANIZATION, AND MUST
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(a) Five (5) evaporator bodies of weldedyarbon
~teel construction with the exception of the
first two effects where the tubes and tube
sheets will be of stainless steel construction
and the lower part of vapor body will be lined
with stainless steeL

(b) E>owncomer from first effect and piping.. m
second effect to the flash·tank -are to
stainless steei construction.

(c) Integral liquor preheaters in effe sNo~ 2
through No.

ic condenser
h vapor in

(g) Flash tanks oftfteel construction as required
for efficient operation.

(f) Structural columns f·
platforms and stai
to ,the equipment 0

evaporator bodies,
ys to provide access

6.

7 •.

8.

(h) One (l}ho ell of steel construction with
lugsfOr~ncrete liningo

Glne (1) Ii r pump for pumping from effeot No. 5
to effect No. 3, capacity appr'oximately 450
Iiters/ .' all parts in cOntact with the liquor
in st . less steel construction compll3te wit;h
ba~e ate and coupling•

.Glne~) pump for combined condensate, capacity
·4roxim.tely 3,000 liters/min, all wetted parts
in stainless steel construction, complete with
baseplate'and coupling.

One (1) liquor pump for pumping from effectNoo 4
to effect No •. 3, capacity approximately 450

. liters/min, all parts in contact with'liquor in
stainless steel construction, complete with base
plate and coupling.
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9. One, {I} liquor pump' for pumping from effect ,No.. , 3

to effect No. 1, capacity approxim(itely 600
'liters/min, all parts in contact with liquor in
stainless steel construction, complete with
base plate and couplingo

,10. One {I} liquor pump for pumping from effectN9. ~

to strong ,black liquor tank, capacityapproxtely,
200 .liters/min, all parts in contact with lL id'

, in stainless steel construction, complete~th '
base plate and couplingo '

city
dparts in

tewit.h base

One (I) pump for steam conderisCl-te, ca
approximately 300 liters/min,allw
sta.inless steel construction, comp
plate and coupling 0

11.

12. ,One (1) strong black liq~or stpragetank of mild
steel plate construction, cap~ity approximately
400 cu m.

ping from ,the strong
e recovery furnace,
o lit~rs/min, all parts

in stainless steel
with base plates and

Two (2) liquor pumps for
liquor storage tank to

: capacity approximately
in contact with liquor
construction, compl~

couplings.

13.

14. Necessary pipin valves and fittings.

15. ,Complete set instrUlllents and controls for
proper ope~ionof equipment and process.

,16. .. Motors ,~" controls for all equipment 0

M. ,Chemical ,~overy

l.ene~) recovery furnace to burn the evaporated
ck,liquor at a, solidS of 50%, designed for.

steam generation ,at 41 atm and steam temperature
of 3850 , Co Thisun±t is to be supplied complete
withcycloneevaporClotor : sootblowelS; shot
cleaningequipmenti, air'heateri, flues and ducts

,comprising: boiler outletflu~"',' economizer
outlet flue and hopper, induced draft faninlet
Clone discharge flue,air ducts from forced draft
fan "to air heater, from air heater to air ports,

"air duct to cyclone evaporClotori supporting steeli
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structures, galleries and ladders; pumps for direct
contact evaporator; furnace feed tank; ash hopper;
ash tank and pumps; salt cake feeder; smelt
dissolving.tank with green liquor pumps; black
+iquor he~tersq burners; induced and forced draft
fans; instruments and controls.

2. Two (2) recovery boiler feed pumps, each hav. g an
approxim~te capacity of 250 liters/min, cast teel
construction with stainless trim comPlete~th
coupling and base plate.

3. One (1) crusher for salt cake, capac approximately
2 tons/hr, complete with drive.

4. One (1) hopper for salt cake, com tewith steel
bars.

One (1) pneumatic conveying ~tem for salt cake,
capacity approximately 2 to~/hr, complete with
blower, feeders, ducts, s~orts, valves, fittings,
cyclones, and drives. ~~

One Xl) salt cake silo, capacity approximately
300 cum, concrete construction.

7.

8.

9.

10.

11.

12.

. 13.

14.

15.

. One (1) salt cake service bin, capacity approximately
3.5 cu m, comPl2&ewith necessary fittings.

One (1) feed or salt cake service bin, screw
feeder type, omplete with housing, screw and drive.

One (1) 0R cake screen.

One ( salt cake mixing tank, complete with agitator
and d ve, connections, and heater.

One~l) recovery stack, complete with brick lining,
~P and fittings.

Necessary insulation and special fixtures.

Necessary piping, valves and fittings •

Complete set of instruments and controls for proper
operation of equipment and process.

.Motors and controls for all equipment.
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·N. "Recaustic~zing

1. One (1) s~ationary primary lime grizzly screen,
bar' type, . complete with frame and screen bars.

2•. One(l) hopper with inclined secondary screen for
lime.

3. One (1) crusher, capacity approximately 20
tons/24 hrs, to reduce quicklime to about rnrn
size, complete with flywheels and drive •

apacity
reducer,

d base plate ..

. One (1) drag chain conveyor for lime,
approximately 20 tons/24 hrs, with g
coupling, steel roller chain driv

5. . One (1) bucket elevator for lim~ capacity
approximately'20 tons/24 hrs,jleavy duty construction,
complete with mild steel housft'tg, chain, buckets,
head and tail shafts, sproc~ts, access ladder and
drive.

tons
with

to deliver
tt

(1) feeder conveyor, screw type,
lime to the ·aker-classifier.

One
the

One (1) crushed lime b~ approximately 250
capacity, mild steel construction, complete
supporting legs.

7.

6. One (1) slak~lassifier,completewith cast
white iron liner, mixer, rake, overflow trough,
deflector :LCI)tes, and roll chain drive.

9•. Three (3f1causticizers, complete with mild steel
tanks urbine impellers, driveheads, V-belt
drives, guards:, shafts, couplings, mechanism
sup1'QJ!:ting structures, stuffing boxes, walkways
~handrailso

10. One (1) white liquor sump tank, mild steel plate
construction.

11. Two (2) causticizer sump tank pumps, capacity
approximately 150 liters/min, stainless steel
construction,each complete with base plate and
coupling ..
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12. One (1) white liquor clarifier, oompletewith mild
steel tank, supports, vertical shaft, spider arms,
blades, scraper, feed and overflow boxes; walkway
and handrail, drive head, overflow iilarm, lifting
device and interconnection piping.

13•. Two (2) white liquor sludge pumps, diaphragm ·type,
cast iron body, rubber lined, completew.ith ive.

14. One (1) white liquor slu~sump tahk, mil'
construction.

teel

IS. Two (2) white liquor slurry
approximately7S0 liters/min each,
trim construction, complete with
oouplings •

ca city
sinless steel

e plates and

16.

17.

18.

. . One (1) white liquor storage 1;ifink, capacity
approxim~tely 200 cu m eaoh, ~~d steel
construction, each complete ~ th immersion type
steam heater ••

Two (2) white liquor tr fer pumps, pumping to
cooking liquor tank, cap city approximately'lSO
liters/min, stiiinless steel construction.

tt
0ne (1) lime mud, washer having tank of mild steel
construction an omprising: raking mechanism,
drivehead with 0 rload cu~ out, chain drive and
case, manual ting device, mechanism supporting

. structure with wiilkway and handrail, feed box
and 'suppor verflowboxes and supports,
adjustabl;_over~lowpipes,h,andwheels and lifting
devices,~ndrailing for tank, feed and overflow
connec g piping.

19;. Twof') lime mud sludge pumps, diaphragm type,
cast iron oonstruction, rubber 1 oomplete
w4h .drive•..

20. One (I) lime mud storage tank, capacity
approxima-qely 7S cu m, mild steel construction,
complete with agitator, and drive.

2.1. Two (2) .lime mud pumps (one it stand-by), stainless
steel trimcon$truction, complete with base plate

'and .coupling.
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24. One (1) weak liquor storage tank, capacity
approximately 150 cu m, mila steel construction.

23. Two (2) weak liquor pumps, capacity approximately
·150 liters/min, cast iron stainless steel fitted
construction, complete with base plate and
coupling.

24. One (1) green liquor storage tank, capacity
cu m, mild steel plate construction.

by),
a iron
ate and

Two (2) green liquor pumps (one as a st
capacity approximately 125 liters/min,
construction, each complete with
coupling.

25.

26. One (1) green liquor heater, ste~ injection type.

27. One (1) fresh water booster pu~, capacity
approximately 200 liters/min~cast iron bronze
fitted construction, comple e with base plate and
coupling.

28. Necessary insulation an pecial fixtures.

29.

30.

Necessary piping, va~s and fittings.

Complete set of ip~truments and controls for
proper operation~ equipment and process.

31. Motors and con ols for all equipment.

Steam and Power ~nt
0)

1. Two (2) ackage-type steam generating units
having capacity of 27,500 kg of steam/hr each
when~red with fuel oil~ discharge operating
press~e to be 41 atm and operating temperature
o~e5° C. Furnaces are to be ful water
an~boilers to be of the open-pass type. The
boilers will be equipped with ai~ heaters and
superheaters of the radiant convection type and
units are to be complete with steam temperature
controls, forced draft fans, drives and motors.
Stacks are to be of cons with

o.
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breeching connection to the boilers o

Also included are instruments and controls to
regulate the boiler output by analyzing flue gas
for oxygen content and correcting fuel and air
flows to suit, to maintain and control boiler
water level, to record and integrate steam flow,
etc; the whole to be wired to a control pane .All
safety and blow-off valves, feed and check v ves,
steam gauges, water columns, feedwater re~ators,
soot blowers, interconnecting piping and supports
will beprovided o ()

2.Feedw~ter he~tersg condensate storag pdaerator
he~terg having a capacity of 1,450 iters/min with
~5,0001iters storage tanko Desi pressure of
U:nit is 2 kg/sq cmo stainless ~eel nozzles and
.trim complete with relief valvrl pressure and
. temperature gauges"high and ~ level controllers
etc. will beprovidedo

apacity
st steel

lete with

Two (2) boiler feed pumps
each, centrifugal type,
stainless steel trim co
couplingo

725 liters/min
body with
base plate and

4. " A duplex fuel oil pumping and heating' set mounted
on a steel basei,~omprisingheaters g pumps, gauges,
valves, intercon~cting piping, coupling, etco

. Elach pump i.s ~ 1)ave an approximate capacity of
70 liters/mino .Oil storage tanks will be supplied
and instal by the oil vendor 0

5. One (1) ~w down tank of steel construction,
approx ~tely 1,000 rom diam x 1200 mm higho

.w~t treatment equipment for the purpose of
r~o ihg mineral solids from . to produce
~effluent comparable with distilled water
including filters, demineralizer consisting of
cation exchanger, anion exchanger, instruments
and controls for semi-automatic operation,
interconnecting piping, etco

7. ChelJlicalfeed system consisting of tank, stainless
steel positive displacement pump and agit~toro
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8'.; One (1) turbo-generator single extraction-condensing
type; inlet steam conditions 0 41 atm and 3850 Co
with controlled extraction ~t 5 atm~ generator to
provide 7 0 500 kw, 3 phaseo 50 cycle, 3,000 v,
complete with ventilating air-cooler; ail. caoler o
throttle valve, contro.ls, instruments and all
auxiliaries o

\ .

.'~',

.'

, ,

9 0

100

.11 0

Condenser for turbo-generator consisting of
.single-pass surface condenser 0

One (1) oil purification system comple<)with
accessories o

~raveling crane for the turbo-gen tor erection and
service having a capacity of 20 t So

~
o.ne . (1) . stand-=by water cooledLdiesel. electric
generator,' complete with fue:r""'!md lubricCl-tion 1
pUmPs, .filte+,s and coolersb~ir cleaner, tachometer,
gauges; cooling water and ir piping o exhaust duct
and muffler, etco capaci 500 kw, to provide
start-uppawer and erne ncy case of
turbine failure o

. 1,3'0 "~ne (1) mill air
10 cum/min at 7
filter, separat

c~ressor having a capacity of
kg7sq em, complete with drive,
, caoler and air receiver o

.. 14 0 • Two (2.) inst ent air compressors of the non-
·lubricCl-ting t pe, having 2 cu m/min capacity of
7k<J/sCi complete with drive after cooler,.
pressure reducing stations, . receiver o

15•. Xnstr entsand controls not specifically listed
above utrequired for proper operation of
equ;.ment o .

l6 ... 41 steam, condensa,te g 0 chemical, blow
down~ compressed air and oil pipingQ.valves and
fittingsnecessary.to provide. a completest::eam
generating and power plantas ou.tlined abave o

17.. Motorsa.nd starters for all equipment listed above
. of suitable type, enclosure and .current
characteristics for the serviceo
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:P .. 'PGwerDistribution and Mill Lishting

1 0 Main sub-station switchgear, indoor metal cl.d
. draw-0uttype, complete with 'air circuit breakers,
main inc0min~ and feeder breakers, current
transformers, ammeter p ammeter switch p indicating
lights, over-current relays, station battery ana
changer 0

2 0 Necessary unit sub-stations consist~ng of imary
interrupter switch transformer and low tage
feeder section.. The transformers will of the
~ry or non-inflammable liquid ~ a the low
veltagesection of draw-out type air rcuit
breakers of interruption and load acity as
required o

.3•. Necessary primary and seconda~power feeders Q

4 0 Necessary motor centrol cent~s each complete wi th.
circuit breaker combinati starters, push buttons
and pilot lights with pr v sion for padlocking,
auxiliary contacts and trol formers; and
reduced voltage starting e'1uipment as re<luired ..

50 Low voltage wiring, ~ghting fiktures p panels p

transformers, and necessary fittings ..

o. Water and Effluent

ane .(1) raw~a er pumpincg a
of 16) I 000' lUers/min Q caned intake
valves a pumps as well as necessary
instrume Pumps will be previded with electric
motor rives and base plates and the discharge
pressushall be adequate to provide a supply at
the.ll of 4 atm.. Bistrioution piping aoove ana
b~OW ground shall

'One (1) fire pump, 4,000 liters/min, with a
discharge pressure e£ 11 atm p cemplete with drive,
electric motor,auxiliary Giiesel engine and base
plate.

/

3 0 0ne (1) elevated fire tank of approximately 31@8
liters capacity at ,~ m hei~htconnecteawith a fire
protection leop system cemplete with hydrant

. stations, shut-off valves p etc .. as necessary and
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including instruments ~nd controls as required o

4 0 ·One (1) sprinkler system for the paper machine
room, finishing and shipping areas.

50 One (1) effluent discharge piping system from
plant to river of cast iron and concrete pipe o

6 0 One (1) clarifier for effluent o to be comp ete
with framework 0 scraper, skimmer 0 walkway nd
drive o

7. One (1) sludge pump
base plate and coupling o

Machine Shop

letewith

1. One (1) engine lathe, pr c
drive, motor and acces

; complete with

·2•. One (1) engine lathe standard, complete with drive,
motor and accessori

'.3•. One (1) tool~ak~lathe, complete with drive. motor
and accessor~eso

4. One (1) uni rsal
and access es o

5. One (1) ~versal horizontal milling machine,
comple~with drive, motor and accessories.

6. .one1lft) radial drill, heavy duty, elevating arm
..'t,e, . complete motor

7. 'One (1) universal hydraulic grinder. complete 'with
drive, motors and accessories o

8 0 6ne (1) pedestal grinder (wet-dry) complete with
motor, and accessories o

9•. ane (1) pedestal grinder (wet-dry) complete with
motor, andaccessories o
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lao One (1) roll grinder to handle all paper machine
rolls, complete with drives, motors and accesso~ieso

II. One (1) hacksaw, heavy duty, complete with drive,
motor and accessories o

12 0 One (1) circular saw sharpener, complete with
drive, motor and accessories o

13 0 One (1) circular knife grinder, complete ,.6...--...

drive, motor and accessories o

14 0 ,One (1) tool grinder, complete with d ve, motor
and accessories o

15. ,One (1) combination belt and dis
complete with drive, motor and

nding machine
essories o

One (1) hydraulic press,
with drive, motor, ,and acces~rieso

17 0 One (1) arbor press, hy
bench type complete wi

lic, manually operated,
ccessor

l~ .. ,One (1) metalliZing~raykit, complete o

19 0 . One (1) pneumatic hand chipper with assorted chisels.

20. One (1) heavy a hammer and drill steel seto

·210

22.

,One (1) li98 jack hammer and 1

One (1) ~ile compressor, heavy duty,
powered, VLompletewith accessories.

gasoline

23 0 One (1 electrically operated and £loor controlled
ove~ad traveling crane, two 15 tons hooks"

. 24 0 ~in hoi'sts and trolleyso

,25 0 Hydraulic jackso

.26 0 SmalltoQls and instruments including surface
plates~
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BlaoksmithShop

1. One (1) forge, stationary type, heavy duty,
complete with blower, drive, motor and accessories.

2 •.. One (l) smoke exhauster complete with drive, motor
and accessories •

. 3. One (l) anvil •

4. . One (I) heat treating furnace, oil fir~
with burners, drive, motor controls an~""
accessories.

complete

5•. One (I) shears, bench type.

6. One (I) universal metal worker,A~ompletewith
drive, motor and accessories

7. . Tools

Pipe Fitter Shop

1.

2.

One (I) pipe threading machine
complete with driv~motor and

. One· (I) pipe threading machine
complete with ~ve, motor and

(stationary),
accessories •

(portable) ,
accessories.

3. Tools

1. rake, hand operated, complete with
formers and accessories o

. ,2. ,0ne'Vll) roll forming machine, complete with drive,
~tor and accessories.

3. One (1) beading and crimping machine, complete
with drive, motor and accessories.

4.0ne (1) sheet metal squaring shears, complete
'with drive, motor andaccessorieso

,5~0ne (I) funnel former.

6 •.. 'l'IN'o (2) soldering kits .
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7. Tools

Welding Shop

1. One (1) electric welding machine (stationary)
complete with accessories.

2. One (1) electric welding machine (mobile) ~~lete

with accessories.'~'

3. One (1) acetylene cutting-welding outf'
(stationary) complete with accessories

4•. One (1) acetylene cutting-welding 0 fit (mobile)
complete with accessories.

5•. Two (2) welding positioners, u'~versal, balanced,
complete with accessories.

6. One (1) smoke exhauster co~lete with drive.

7. One (1) flexible
drive and motor •

.Carpentry Shop

nder a complete with

1. One (1) circular saw complete with drive, motor
and acceslSorie

·2. One (1) ban
accessorie •

w complete with drive, motor and

3. One (1) 'ig saw complete with drive, motor and
accesso es.

4.' One ) planer-jointex complete with drive, motor
an~ccessories.

5. <ine (1) vertical borer complete with drive, motor
and accessories.

6•. One (1) wood latheo

7•. One (1) combination disc and belt. sanding machine
complete with drive, motor and accessories.

8. Tools.
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I •. One (1) spray paint1ng outfit, portable, complete
wi thcompressgr drive, motor andacce.ssories •

. 2•. One (1) vacuurncieaner •

.. Electrical Shop

I •. One (1) transformer 011 filtering and
outfit complete.

ting

. 3.

.,

·2•. Portablearnrneters, voltmeters and~~~ansformer.
"<'Vpf .

.. 3. Insulation and ground testers.

·4~ Tools .

.Instrument Shop

1. Instrument testing eq

·2. Tools.

·S.Gen~ral Mill Equipment
t'fj,

I. Two (2) lift ucks for mill shops, stores and
general mill e.

2 0 . Time clock time guard clocks •

. Lockers ~d washroom equipment •

4.

5.

Hoist and trolleys for mill shops, stores and
gen~al mill use. . .

~ll stores equipment including bins, racks,
pallets, ladders, hand trucks, filing system,

..calculators, typewriter and furniture.

6. . Two (2) pick-up trucks ..

7. One (1) complete internal telephone system complete
with push button type switchboard and approximately
-t:.wenty (20) lines to provide effective internal
communication throughout the mill.
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8. Office furniture including typewriters, adding
machines, calculating machines, desks~ chairs,
tables,' filing cabinets and accessories and one
(1) vault for record storage with combination
lock.

T. Pilot Plant and Laboratory Equipment

1. One (1) cutter, to be used to reduce bambo
bagasse or other fibrous raw materials to ze
suitable for pulping.

2. One (1) Hydrapulper, laboratory size, ich will
be capable of doing on a small scale erything
done in the commercial Hydrapulper ,be used
for the investigation of pUlping~rocesses, for
cleaning and other treatments ofl"'~ibrous materials,
for blending in of pulps and ~other use for
which the Hydrapulper finds ~plication.

3. ,One (1) vibratory screen ~dry cleaning of
fibrous materials.

4. One (1) rotary digester, small size of the
tumbling type which ,w:Ul permit all kinds of
pressure digestion. ,,-

s.

6.

. 7.

8.

One (1) disc mil~ laboratory size,but 'capable
of refining ac 'on similar to that of the
commercial sc e disc mills, for use in preparation
of fibrous erials, fiber~~ng of digestion
materials, d other processihg~

One (1) pu pscreen, small diaphragm, slotted
screen ade type for removing from the pulp
mate~als undigested and other unwanted particles.

OIJ'f (1), hydraulic press, to be used to de-w.ter
pu~ps for the yield determination and other
purposes.

Bleaching equipment, to consist of ceramic,
stainless steel orpolyethelene vessels 6£ suitable
size and equipped for agitation.

9. ,One (1) beater, laboratory size for 'processing the
pulp in any batch op~ration before papermaking.
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10. One (1) jordan, of laboratory size, for continuous
processing of the pulp before papermaking.

11. .One (1) paper machin__ , . This is a. small Fourdrinier
machine capable of producing a 'wide range of
grades of paper.

12. One (1) fiber classifier for pulp ev~luatio

13. One (1) complete set of sheet making and ~ing
equipment.

14. One (1) set of pulp and paper testin instruments
including:

Freeness testers, Mullen tes rs, tearing
tester J tensile tester, d~le fold tester,
moistu~e tester, thickne~s gauge, basis
weight scales, hP meter:!;' sample cutters,
sample dryers, scales,~H block comparator,
and necessary ace.ess~es.

15. Liquor and stock tanks ceramic, polyethelene
or stainless steel, in uitable sizes.

16. Orie (1) set of pla~rm scales.

17•. stirrers and ag tors.

18. General labo ory equipment, including:

Flash int tester, calorimeter, water
sti 1, fumes cabinet, microscope,
ca lating machine, eleetric timers,

pwatches, vacuum pump, drying ovens,
lances and scales, tachometer, pressure

~augei vacuum gauge, ammeterj voltmeter,
glassware, chemicals and furniture •

. 19. Pipes, valves and fittings.

20. .Motors a~d controls for all above equipment.
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u. .!First Aid Station

1. Two (2) folding stretchers.

2. . One (I) examining table •

3. One (I) examining chair.

4. . One (l) examining lamp, pedestal, goose-necK•

5. Examining lamps, forehead type •

. 6•. One (I) oxygen apparatus {portable r uscitation
unit).

7•. One (l) sterilizing autoclave.

8. Linen, bedding, etc.

. 9. Laboratory ware and instrum~ts.

10•. Medical ware and instrum s.

11. .Medicine, drugs, banda St etc.

12. Furniture.

v. .Sugar Mill Boilers

1. Three (3) oi~torage tanks.

'"
. 2. Three (3) 1 oil he~ters and associated equipment.

3•. Three { duplex pumping, heating, and straining
systelJl" complete with strainer, starter ,heater

..and p\!.nps.

4. .'~rt (3).. package-type boilers, complete with oil ...
. C(ring e~uipment, windbox, air heater, fans, ducts,
soot blower, brickwork, refractory, andstruotural
steel•

. 5. Pipes, valves and fittings.

6•. Motors and controls.
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A.o ·General Comnients

The following list of equipment covers all of the
process and services equipme~t necessary for an
addition of a 20,OOO-25~OOG tohs.per year pulp
mill to the existing partially integrated pulp
and paper mill proposed for Project I o The . ok
preparation o papermaking q finishing and conv ting
departments of Project I will remain unch ed
according to the present planningo

This eqyipment will be of the latestroven design
for use in a pulp mill operatinga.c ding to the
most advanced established piactic" and technology Q

The equipment included has been~lected basically
for utilization of bambooo H~evero since it is the
intention of the Thai GOver nt to develop sources
of local fibrous raw materi s through fores~ry

and other ams o s same equipment
with minor changes would so be suitable for pulping
any other mat:erial available when the pulp mill is·
in operationo.. .

Since conditioris foreseen at this time will
undoubtedly have nged before the final engineering
is done for thi ulp mill o a number of changes will
probably have t be made o all directed toward providing
a mill which 11 use the latest equipment and
technology j~ order to give an and economic
operationov.;

. With the bove consideration in mind q the following
list ~equipment covers the requirements for Project
lIe 'f
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D. Bamboo Handling and Chip Preparation

1. One (1) two-strand chain bamboo haul-up of steel
frame construction Q with hinged section to allow
for adjustment to water level and also for
storing purposes during the monsoon season. The
haul-up is to be complete with attachments
wearing stripsQ supporting structureQ take
gear reducer Q and chain.

One (1) slasher feed conveyor Q complet
attachments Q supporting structure, gea
and chain drive.

ith
reducer

3 0 One (1) slasher to reduce bamboo
complete 0

3 m lengths,

4'0 Fifteen (15) carts to transp~t bamboo o

5. Three (3) tractors 0

60 One (1) boom-type stac r.

70 One (1) set of nozzles and fixtures for flume.

8. Two (2) haul-ups tittransfer bamboo from flume to
feed conveyors Q complete 0

9. Two (2) chip r feed belt conveyors to transfer
bamboo from ceiving conveyor to the chippers;
each conv r to be complete with belts, pulleys,
idlers, t e-ups, supporting structures, and
drives·0

10 0 Two chippers, each 6 knife, 1830 rom diam disc,
to~dischargeo Each unit is to be complete with
a ~edwork assembly, disc, shaft, bed plates,
~~ves and anvils, speed roll, reducers and
lIrJ.ves 0

11. One (1) cyclone separator to receive chips frem
chipper and discharge to chip screen, mild .teel
construction with replacable wear plates.
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0ne (1) chip screen, complete with screening
elements, vibrating mechanism, supporting structure,
discharge chute for accepted chips, and drive.

0ne (1) rechipper for oversize chips, four knife,
250 rom diam disc, complete with knives and drive.

0ne (1) pneumatic conveying system to conv
screened chips to storage silo, complete 'th
blower, ducts, cyclones, and drive.

Two (2) concrete and tile chip stor~~C?iloS, .
5,000 rom diam x 9,000 rom high, comp~:e with bin
level indicators with alarm, and I appurtenances.

Two (2) rotary plate feeders t9(, discharge chip
storage silo, each complete wit~ arch breaker arm,
carrying rolls, scrapers,. sh./(ts, discharge
chute, and drive.

One (1) chip belt conve~ to convey chips from
silos to the digester ip bin, complete with
rubber belt, idlers, leys, take-up, discharge
chute, supporting structure and drive.

0ne (1) conti~uouS~onveyorweigher and recorder
to be installe on the digester chip conveyor,
complete with ote rate indicator, recorder and
all accessor's.

19. Motors an ontrols for all the above equipment.
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Co Digestion

1. One (1) Pandia continuous digestion system for
bamboo pUlping to be complete with:

(a)

(b)

( c)

(d)

One (1) chip bin, conical, approximately
2,800 romdiam, mild steel plate constr~.~..ction.

4(;
One (1) chip hopper to fit mixer, c on steel
construction, completew~th cleanout door and
vibrator.

One (1) mixer, special design ~ing conveyor
and chute pipes, mild steel onstruction,
including the constant spee rive.

One (1) screw feeder, 265~ (10~ rom) diam
screw, feeder to be of ~on steel construction,
and plug pipe and pre~aterof stainless steel,
all parts in the pre sure zone to be built in
accordance withASM ode for 170 psi working
pressure.

(e) One (1) variable speed drive for above screw
feeder, compl~ with water cooled coupling,
gear reducer, ~lexible coupling, chain.

(f) One (1) i t chamber with stop valve assembly.

(g) One (1) igester tube assembly consisting of:

Two g stainless steel tubes, 1,067 rom diam
x ~,850 rom long, each complete with removable
A~ads, time control screw, and built ,in
~cordance with ASMECode for 170 psi working

\"'" pressure.

~) .~ (2) variable speed drives for time control
screws, each complete with reducer, coupling,
chain and sprockets.

(i) One (1) discharger, 455 rom (18 in) size,
complete with impeller, housing with all parts
in contact with stock in stainless steel, drive
and remote control equipment. Built in
accordance with ASME Code for 170 psi working
pressure o
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2.. One (1) blow "t:ank, capacity approximately 200
'oum, mild steel construction, designed to meet
pressure A hydrostatic and· structural requirements,
complete with top cyclone, safety valves, and
Cl-gitator of cast iron phenolic coated construct.ion,
reducer, base plate'and coupling.

t.anks.

b.il' .
cO:r1¥ruct~on,

oper

One .(1) cooking liquor pump to fe.l~ iguor t.o the
mix~r impregnator, cast iron sta.:l(lless st.eel fitted
construction, complete withba~ plate and coupling.

One (1). collecting tank for ~quor drained from the
screw feeder, mild steel c~struction, complete
with fittings.

3... One (1) cooking liquor t.ank, mild st.eel
complete with agit.ator and controls.t'or
plending of White and black liquors.

Two (2) . white and black liquor measur:i,.g

5 ..

4 ..

7. . Two (2) squeeze liquo e-injectionpumps,cast
iron stainless steel tted construction, each
complete with base plate and coupling ..

8 ..

10"

110

. One (1) heat excha ger, direct contact type, to
condense flash team from blow tank, complete with
stearn jet ejec and necessary controls •

. One (1) hot ter tank, capacit.y approximately 50
cu m, mil teel const.r}l~tion, oomplete with stearn
sprayer, zzles, ov.!"*~l" vent., and fitt.ings.

(;)
One ) hot water pump for hot. water tank, cast
i,ron onze fitted construction, complete wi t.h
ba~ plate and coupling.

~ne (1) magnetic trap, in-line type, to be
~nstalledahead of blow t.ankpurnp, complete with
permanent magneto

.12 .. Two (2) stock purnpsfor blow tank, capacity
app~xim~tely 1,000 liters/min, cast iron stainless
steel fitted construction, each complete with base
plate 'andcouplingo

One (1) consistency regulator, in-line pressure tank,
stainless steel construction, in line frornblow tank .
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14. ,One (1) set of controls for the Pandia continuous
digestion system comprising:

(a) For mixer: "~."li"ulP,pUshbutton, inEU.cating
light, tachometer and .high load contactin9
ammeters.

(b) For the screw feeder: start-stoPPush~tton,
indicating light fer main motor, hi load
contacting ammeter, ,tachometer, pot iometer,
and manual/auto control switch.

(c) For each digester tube drive: art/stop,
push button, indicating light r main motor,
increase/decrease push butt or speed control,
tachometer, and high load~ontacting ammeter.

(d) For the discharger': st4t/stoppush button,
indicating light for ,in motor, and high load
contacting ammeter.

(e) For the liquor p
indicating light

s: start-sto'p ;p'lish buttons,
or motors.

(f) For each stop~lve: three~position selector
switch labeled"'flclose-Open-Auto;fI ...

(g) For the m
positio

control of the digester: three
elector switch ,labeled flAuto/Manual. II,

(h) For
butto

h oil pump metor: start/stoppush
and indicating light. '

(i) reach re-injection pump motor: star~/stop

shbutton and indicating light.

(j)~For the cooking liquor: one (1) flow r.c.r••~
,centro11er f-er each dillJester.

(k) For the steam flow to the digester: on. (1)
pressure recorder-controller" one (1) steam
flow recorder, and one (1) temperature
recorder.

(I) For the warning system:' necessary indicating
lamps, horn acknowledgment button, reset
button, and l~p test button.

(m) One (1) control panel.
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15. Necessary instruments and controls other than tbose
listed above for proper operation of equipment and
process.

,16. ,Special fixtures and insulation.

17. Tile linings and fittings for all chests and tanks
in this department.

18. Nece~~arypiping,valvesand fittings~

19. ,Motors and controls for all equipment.

D. ,Pul~WashingandScreening

1.

2.

, 3.

One (1) magrieti.c, typli! flow·'.me1=er . t; .mea'$1iJ,r.),ng; , ":
flow 0:6' s ..tock; from:::;blow .1tank )t~rown, &:to.a~,
washipg:system~.~

One (1) vibratory screen, e~h complete,with inlet,
showers, screen plates, ~~en trough, suspension
devices, anti-friction e~ings, and drive.

,One (1) rejects pump, c pacity approximqtely 750,
liters/min, cast ir'onbronze fitted construction,
complete with basettate and coupling)rejects tank.

4. One (1) browns k washing system, consisting of~

(a) Three (~washers,eachapproximatE3IY2,450rom
diarnx 4,300 mmf...ce, mild steel construction,
compl~e with mild steel vats, stainless
stW wires and facing wires, ,stainless steel
sh~r pipes and valves and mild steel feed,

~.

,(b)~o (~) intermediate shredder-repulpers, mild
J' steel construction,' each complete with shafts,
~ intermediate ohain drive and case between

'shredder and repulper shafts, dilution and
drain connections.

(c) One (1) final shredder-repulper, mild steel
construction, complete with cut flight ,crew
conveyor repulper.

(d) One (1) press roll, complete with air-loading
mechanism.
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(e) Three (3) drives for washers, including shaft
extension and speed reduction gear boxes.

(f) Three (3) drives for intermediate and final
repulpers, including shaft extension and speed
reduction gear boxes.

5. One (1) set of filtrate tanks for the brow
washers comprising three (3) tanks each,
approximately 1501CU m capacity, mild st
construction, complete with fittings.

tock

One (1) foam tank, capacity approxi
mild steel construction, comp;Lete

tely 60 cu m,
h fittings.

10.

11.

. 12.

13.

14.

One (1) foam breaker for foam tan , mechanical type,
mild steel construction, comp~e with housing,
rotor, liquor launder and·dr~e.

~ (3) filtrate pumps for'&ilution ahead of
washers, capacity appro~~tely 5,000 liters/min 
each, cast iron stainl s~ steel fitted construction,
each complete with b plate and coupling (one
spare).

One (1) filtrate ~p for cooking liquor dilution
and to blow tank ib.~digestion, capacity approximat~ly

1,000 liters/ , cast iron stainless steel fitted
construction mplete with base plate and coupling.

One (1) fUtrate pump to evaporator, capacity
approximatJly 700 liter~/min, cast iron stainless
steel ted construction, complete with base plate
and co ing.

One ~ washer hood, structural steel anq fiberglass
c~truction, complete with ventilation fans, gear

~eJucers, and couplings.

One (1) hot water heatex for hot water to washer
systems, steam injection type.

One (1) agitator for washed stock chest, horizontal
type, cast iron phenolic coated construction, 1,500
mmdiam, cornpletewith propeller blades, shaft -and
drive. -

One (1) stock pump for washed stock chest, capacity
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approximately 2,500 liters/min, Cast iron bronze
fitted construction, complete with base plate and
coupling.

15.

16.

17.

18.

19.

20.

21.

23.

One (1) consistency regulator, in-line pressure
type, in stock line from washed stock chest.

One (1) primary screen, Selectifier 24 P, co plete
with mild steel epoxy coated body, stainle teel
rotor :cage and cylinder, trash box and v 'Me, base
plate and coupling.

Two (2) secondary screens, Selectifier 4P, each
complete with mild steel epoxy coat body,
stainless steel rotor cage and cyli er, trash
box and valve, baseplate and cou+g.

One (1) rejects vibratory scre~, complete with inlet,
showers, screen plates, scre~ trough, suspension
devices and drive.

One (1) accepted stock p , capacity approximately
1,000 liters/min, cast 'ron bronze fitted
construction, complet ith base pl.te and coupling:
stock chest, l?teel construction.

One (1) vacuum dec~r, approximately 2,900 rom diam
x 4,300 rom face steel and stainless steel
construction, ~plete with vat, cylinder mould,
inlet box 1 s wers, pulp discharger, breaker
conveyor, m drive, and breaker conveyor drive.

One (1) a atorand dilution mixing nozzles for
high-de0ity screened stock chest; agitator of .
horiz ntal type, cast iron phenolic coated
cons ct~on, 1,500 rom diam, complete with
pr~eller blades, shaft and drive.

ble (1) surge. tank pump, capacity approximately
~,OOO liters/min, cast iron bronze fitted .
construction, complete with base plate and coupling:
steel tank.

One (1) stock pump for high-density screened stock
ch~st, capacity approximately 2,500 liters/min,
cast. iron bronze fitted construction, complete
with base plate and coupling.

24. ·One (1) consistency regulator, in-line pressure type,
in stock line from screened stock chest.

25. One (1) white water pump, capacity approximately
9,000 liters/min, cast iron bronze fitted
construction, complete with base plate and coupling,.

, .
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26. One (1) booster pump, capacity approximately 600
liters/min, cast iron bronze fitted construction,
complete with base plate and coupling.

27. Tile lining and fittings for all chests and tanks
in this department.

28. Necessary piping, valves, and fittings.

29. - Complete set of instruments and controls
operation of equipment and process.

30. Motors and controls for all equipmen

proper

E. Black Liquor Evaporation

One (1) complete black liquor evapo~tion system, the
same as for Project I.

F. Chemical Recovery

One (1) complete chemical r 0 ery boiler and auxiliaries,
the same as for Project I.

. G. Recausticizing and Limet;eburning

(NOTES~ 1. The green liquor clarification and
lime r rning are to be engineered
to t'e l.n with the recausticizing
sys of Project I.

2. T key equipment for recausticizing
~n Project I will be sized for use in
-~roject II and, in addition, the

equipment below will include green
liquor clarification and lime
reburning for both Projects I and
II. Furthermore, the lime preparation
system of Project I will be employed
with modifications for Projects I and
II. )
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1. One (1) bucket elevator limestone, heavy duty
construction, complete with mild steel housing;
drain, buckets, head and oil shafts, sprockets,
access ladders and drive.

2. One (1) limestone bin approximately 250 tons
capacity, mild steel construction, complete with
supporting legs.

3. One (1) feeder-conveyor, screw type, to d ver
crushed limestone to the limestone hopper.

4. One (1) limestone hopper, mild steel onstruction
to feed kiln feed conveyor.

One (1) lime kiln made of mild st~ plate, complete
with lime mud feeder, chain sys~m with chains and
supporting rollers; riding rin~s of cast steel;
supporting rollers, with shaf~earings; drive,
including main gear~. reducti~'p gear; transmission
gear; coupling a~d bracket auxiliary diesel
engine drive; firing head, ust chamber; retractable
feeding screw conveyor, umping; heating and burning
equipment for fuel oil, 'nduced draft pen; ducting;
primary and induced draft fans; lime dust scrubber,
pump and stack; ref~tory; controls and control
panel.

6. One (1) green II or clarifier, open-type of mild
steel and cas 'ron construction and comprising:
tank, switch ad~ alarm panel, vertical shaft,
scraper as~ly with spiders, feed well, overflow
urn and sport.

mixer tank with agitator, complete
supports, shaft and drive.

7.

8.

One (~green liquor sludge pump,
lined~nstruction, complete with

dri""

~e (1) dregs
with impeller

cast iron, rubber
base plate and

9.

10.

One (1) dregs washer, complete with mild steel tank,
impeller, supports, shaft and drive.

One (1) filter for lime mud, mild steel and cast
iron construction,complete with vat, cylinder
drum, wire cloth, vacuum connections, hood, variable
speed drive and gear reducer.
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11. One (1) filtrate receiver of mild steel
construction, complete with separator 'and. fittings."......

,.
12,. One (1) filtrate pump, cast iron and mild .$.~l

construction, camplete with base plat. and coupling.

13. One (1) vacuum pump, cast iron construction,
camplete with seal cocks, piping, vacuum g~,
guard and V-belt drive.

14. Piping, valves and fittings.

IS. Motors and starters.

16,. Instrumentation as required.

Ho Steam and Power Plant

1. One (1) package-type steam g~erating unit having
a capacity of 15, 000 kg of'team/hr when fired
with fuel oil e dischargeA)perating pressure to be
41 atmand operating te ~rature of 385 0 Co
Furnace is to be full ater cooled and boiler is
to be of the open pass type. The boiler shall be
equipped with a superheater of the radiant
canvection type an~ill be complete with motor.
Stack is to be of steel construction with short
breeching conn ion to the boiler.

Instruments~ contrals to regulate the boiler
output by n~yzing flue gas for oxygen cOntent
ana corre ng fuel and air flows to suit; to
maintai and control boiler water level; to
record d integrate steam flow etc.; the whole
to b ired to a control panel; all safety and
blow ff valves, feed and check valves, steam
ga~s water column, feedwater regulator, soot
~0wer., interconnecting piping and supports
~hall be provided•

. 2•. One (1) boiler feed pump capacity 725 liters/
min, centrifugal type, cast steel body with
stainless steel trim, complete with base plate
and ccmpling.

3. . Additional water treatment equipment for the
purpose of increasing the capacity of the
existing water treatment plant by 300 liters/min.
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4 0 One (I) turbo-generator,back pressure typej
inlet steam conditions 15,000 kg/hr, 41 atm and
385 0 Co exhaust at.5 atmpressure. The generator
is to provide 2,000 kw, 3 phase, 50 cycle, 3~OOO v,
complete with ventilating air cooler, oij. cooler
and equipment throttle valve,controls instruments
including all auxiliaries.

50 Instruments and controls not specificall listed
above but required for proper operation
equipment.

6. All steam, condensate, feedwater, ical, blow
down, compressed. air and oilpipin valves and
fittings necessary to provide fo he additional
capacity required in the eXist~g steam generating
and power plant. 'Illj.

7 0 Motors and starters for all equipment listed above
. of suitable type, enclosur~and current
characteristics for the vice.

I. Power Distribution and

1 0 Additions to main
power load.

b-station switchgear for new

:. 3.d

} 4.

'it
.~

2 0 Additional uni ub-stations consisting of primary
interrupter witch transformer and low vol:t.age

. feeder sect' The transformers wil~ be of the·
dry or no~inflammable liquid type, and the low
voltages~tion of draw-out type air circuit
brea~e~of interruption and load capacity as
·requ~re~

Addi~nal primary and secondary power feeders.

~
~~diti~nal,motor control ~ent7rs,each complete
~~thc~rcu~t breaker comb~nat~on starters, push
buttons and pilot. lights with provision for

. padlocking, auxiliary contacts and control
transformers g and reduced voltage starting
equipment as required.

50 Low voltage wiring, lighting fixtures, panels,
transformers,and necessary fittings.
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J. ,Water ,and Effluent

LAdditiortal pumping station facilities to increase
capacity to approximately 22,000 liters/min,'
including trash racks, piping , valves, p.umps"
and controls. Pumps shall be provideQ with
electric motors, drives and base plates.

2. Additional water distribution piping abov and
below ground.

3. Additional fire protection equipment,i uding
hydrant stations, shutoff valves, 'ng, etc.

4. ,Additional sprinkler system for c~ storage.

S. "One (1) clarifier for effluent be complete with
,framework, scraper, skimmer, ~alkway, and motor.

6. One (1) sludge pump for cla~fier, complete with
base plate, drive and mo~.

7. ,Additional effluent d'

K.Mill Shops

arge }?iping.

L One (1) chipper knife grinder, complete with drive,
motor and acce ries.

2. ,Additional c nhoists and trolleys.

L.

3. ,Additional 0018.

Control Lab~tor

Additional pulp testing station equi}?ment,including
freeI).esV"'tester sheet former, ,Mullen tester, scales,
~amptl cutter, drying oven aneil accessories.
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XIV. ~GINEEftING AND TECHNICAL SEftVICES TO BE ~'EaFe~..~jy ,
THE PARSONS cit WHITTEM0ftE OltGANlZATI0N., IN(:~U9m••VEAALL
SU~EftVISION OF C0NS'1'Jlt.UCTION, EJlt.ECTION 0F lIQU~ ANl)
ST'.AJIt.T-UP SEJlt.VICES·

A. General Coinments

in addition to' the fc;U=,ign currency refluirements :for.
eequipment, there will also be foreign cu,rrenc .
requirements for certain engineerinGj and t.e99_nicai
services, including design engineering, sup~vision

of construction of the mill, supervisi6m erecti~n

of thee~uipment, and for previdin9 a tr nea casre
for starting up and putting the mill' operatioll .

Pars~ns " Whittemore is prep'aree t+rnish allo;f .
these en!Jineering and technical s!.rvl.ces. In
a<ildltien,parsonscit Whittemore iff")reparecd to' cpnclude
an Operatin, Management Contra~with the new pu~parid

p~per compallyunder which it ttill handle the " :
operational management of the ""fnill Jar an agreeui ,Up.,n:
period af time, inCluding supply ef fereign fiel.
persennel re~uired for th technical management.

Th~ en!Tineering and technic~l serviCes to be supplied
'b,y Parsons" Whittem are outlined belew.

B.

The desi!In engi
Whittemore inc

ering to be furnishea ~ 'ilrsans "
es the folloWing:

1. Complet ,equipment lists and cemplete balancea
flow c;agrams.

2. co+ete preliminary and final layout ci1rawings.

3. ~plete mechanical layeutGlrawings an<l necessary'
details of all leads for preparation et the
foundation drawings and ether structural .rawinfs~

,4. Complete piping drawings.

5. Complete electrical drawin~s.

6. Complete structural, civil anti architectural
cirawings.

7. Complete,specitica:tions for all machinery, piping
and electrical equipment.
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8. Bills of material, motor lists ,pumplists,
valves and fittings lists, and lists of erection
material required for the equipment to be
supplied by Parsons & Whittemore, as well as a
complete list of spare parts.

9. Assembly drawings for individual machines and for
parts which are subject to increased wear or
which require maintenance services.

and
, and a

10. Type and quantities of lubricating oil
greases for all machinery and- equipm
complete lubricating ~~~~le.

11. Preparation of "as built" drawing , lists and
data.

C. Additional TechniCal Services, ~luding Assistance
in Supervision of constructio~

1. Assistance in comparison'bf bids and preparation
of contracts for bUil~ construction.

6ll

2.

3.

4.

7.

8.

Assistance in over supervision of construction
of buildings, foundations and preparation and
development of . 1 site.

Assistance in sched~ling construction so as to
coordinate construction with the installation
of the equ' mente

Assist e in checking work carried out by
constr ion contractors to assure that these
cont~tors follow the drawings and specifications.

P aration of periodic progress reports on the
. fOject.

Preparation of organization chart for all stages
of production and administration.

Assista~ce in establishing mill maintenance
procedures, lubrication program and pulp and
paper testing procedures to be used for product
quality control and raw materials quality
control.

Preparation of complete description of mill
departments and operating manuals, outlining
operating procedures of the· various departments
of the mill, including daily and monthly
operating forms for the mill operations.
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9. Assistance in arranging for the training of the
necessary mill opera.ting: personnel during the
time of construction in leading pUlp and p~per

mills abroad, to assure that the required cadre·
of trained;ersennel is available for the mill
start-up.

10. Assistance in obtaining the necessary impqrt~d·

raw materials and chemicals which are not<f~
. available locally.

B. Supervision of Erection and Installation
E ui ment

Parsons & Whittemore is. prepared to
supervision for the erection and i allation of the
equipme~t supplied. In regard t~jthepersonnel for
this work, experi.encea engineers'~d speci.l:ilized
erectors will be provided. Th~specialized erectors
will include representatives ~f the machinery .
manufacturers from wham the major items of equipment
will be purchased. A list the erection personnel
to be supplied is given' AppendixXV!IIo

The new company will provide, at its own expense, all
local foremen and al killed and unskilled labor to
perform their duties nder the general supervision
and direction of the Parsons & Whittemore erection
staff. A list o~~he estimated number of local

. personnelrequ' ed is IIhewn in ~pendix XIX"

E.

The new com y will alse provide, at its ewn expense,
all tools, ipment and materials for the erection
and·inst+tion of. the equipment.

Start-4':and Putting the Mill into.Qperation

Pars~s & Whittemere is preparea to furnish a trained
c~e for starting up the mill and putting it into
op~ration. It is contemplated that this group of
trained operators will be required for a period of
approximately six (6) months. During that timeD the
group of trained operators will test the plant
thoroughly and will assist ~n training the local
personnel to gradually take over the operating
positions. In addition, Parsons & Whittemore will
make arrangements for training .local",personnel abroad
in similar mills. The expense of this training is to
be borne by the new company .

.'
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A list ef the start~ ,...eanel to .. furni.be. fet
this perie. of six B88tas ieietailea in Ap,.ndixMK.
It sh~ulc .»e pointe••~ that the start-up team AS
entil'ely sepilrate fr.·Uta iiel.a pe.e.n.l t. H
furnishe_ unw.er tlle t ...... ;i..U _na9lNItIUlt c:eAt.ract
anli is don a_utiea t. MIt. IM1. per.__l.

l:ii..'l
Par.ens ~ Whittesere is ~epar•• te ente~ int~~A
@peratin! .Management c.~tract.witA the new ~~~ny
te pr~vije mana!ement af the .ill fer an r... ~pen

peri•••f t;iae. A liraft .t: this ilperati *M\~At

C.ntract is incluaea in App.A4ixXXI e his ..pert.

G. tea Cost .f.E

0tJlifgT I,
gS$ hht

Design. Engin
eering and
Technical
Services,
incl. Super
vision of
Construction $1,009,000 •. 5,2 ,i" $2",tl~ 5.1,320,000

Supervision
itf Erection
~fln9t,11a~ $• EqUl.pment 757,G>"

o
. 7,M4,".

Supervision
of Mill
Start-up

'letal &8t.
Cost for
·~gineerin,

66 Technical
§ervicesg

Operatin,
HIlnag...nt
.Sttrvices te
be incluiiile4
in. separate

·CGntract *'
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One-half of the foreign ptanagement team
will be gradually replaced by ~ai

Understudies. For estirttatingpurpasees ~ ,
it has been assumed that one-half of the
foreign personnel will be replaced after
the f.trst two years of operations.

Decreasing to US$200,OOO for cont' ui~9

technical assistance.
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XV. SERVICES TO BE RENDERED TO ,THE THAI PAPER INDUSTRIES
COMPANY, LT:E>. BY THE AMERICAN CAPITAL COR,PORATION,
AND HENRY KEARNS.

r·ject
arts by

business

The proposed Kraft faper and Pulp Nill
for Thailand is the direct result ,of
Henry Kearns and hi. associates doi
as the American Capital Corporatio

A. BACKGROUND: Services Already Performed by Henry
Kearns and Associates, as the American Capital
Corporation, in Respect t.o The Thai Paper
Industries Com an Ltd.

Service with the ECAFE(Economic onference on
Asia and the Far East), and c~e working rela,
tions with The Thai. Board of Investment enabled
Henry Kearns to accumulate examine convincing
information which led to tbe now justified opinion
that a Kraft Paper and P ·Project would be
feasible 0 profitable a seful to the economy
of Thailandu Americ apital Corporation 0

through Mr. Kearns g t n undertook preliminary
investigations and developed a proposal and
recommendation wh~ was presented to Parsons
&. Whittemore.

In negotiation ith·Parsons &. Whittemore of New
York 0 the ns greup assisted in providing in-
formation· n apprevals leading to that cem11>any a ll

undertak' a feasibility study of the pr6ject
in coo ation with the AID Agency .

. Amer n Capital Corporation g assisted by its
asso 'ate company 0 Kearns International 0 has
w~ed diligently with Parsons &.Whittemore
,4uring the course of the feasibility study and
~ince its completion. The Kearns International

office in Bangkok has devoted approximately
40% of its resources to the projec·t. This
service has included personal direction and
assistance to the survey team in Thailand u

. personal advice and consul·ta·tion of Henry Kearns
in Thailand and in the United States o assistance
and cdnsultatien in'Washington o and three trips
from the United S·tates to Thailand in connec
tion with the project.
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These actions absorbed 20% of the
Washington facilities of under the
direction of Mrc Don Bostwick and approximately
25% of the pasaden_research facilities of the
corperationo' All of these services have added to
the quality and reliabilit.y of the feasibility
survey prepared by Parsons & Whit.temoreo

Kearns and the American Capital Corporatic s
assumed full responsibility for the 'Po
organization of the Thai Paper Industr Company.
Lt.do . This, :responsibility has includ 'ection
and accept.ance of individuals of the hest
~tanding in Thailand -s n direct.ors-o
preparation and development pf a 1. Articles
of IncorpOration 0 By-laws 0 etco1 d fulfilling
the legal requirements of orga z.t.iono.uch,"s
the preparation of and reqair 11in9 of corporate
document. in Thailand 0 empl~ent of compet.ent
counseli and, such other ac~ons as
establish corporate entit acceptable to Thai and
American investors. All sta incur1ed in this
organizational phase, elUding the payment of·
corporation fees o hav een paid by the Kearns
groupo

Be Continuing and Put e Services of the American
Ca. i tal Cor ora ~o21nLa!D:n2d....!Ke~a~r:!nl!sL[n~S!!j:;~~~~

pital Corporation 0 and its a.sociate
• Int.ernational; a••umes .s it..

gation in the the
. company the following g

A The American
company, Xe
further 0

industrie

1 0 , S curing subscriptions from Thai
equity shares as outlined in the

~rospectu~o

Securing subscriptions or
preferred shares from' Thailand as outlined in
the prospectus 0 ••

30 Securing subscriptions of American or t.hird
country equity investment as required 0

40 Securing subscription of American or third
country sources of private capital, either in .
the form pf debentures, bank loans 0 etco, or
as otherwise requireoo
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including the
the Ministry of assure the
granting of the fulle.t possible range
investment privileges and conee••ionso

60 Negotiation and with ·cogn1zan
Government agencielJ on nece••ary lieens
clearances 0

7 0 C~:mtinuing -liaison . Thai CUstoms
R&venue, Agencies to achieve
satisfact9ry h~dling of
transactions 0

d. Internal

80 RelJponsibility for the s~lec and a••istaace
in ac.quisition of a sit.e- t will be acceptable
to~the directors of the nyu upon the most
economic basiso

90 Recruitment of capab~ personnel 0

and the establi.hmen f adequate training
processes and pr to 'assure a continuing
supply of compete indigenous

100 continuing adv'
and between th
participant 0

by

In normal
have
bee
and
re
mu

an(~ill be
a heavy
ly years of a corporatio~o It is

'zation that all available financial re~~~
contribute t.oth. lI'trength and early', o15JIll'JE'at:.ian

proposed
orporation is willing to

and delayed compensation. .11 t.hat
other invest.orllo

c.
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Real
may be delayed for
obligations an~ assurance operation8o

.American capital Corporation hag made a sizilbie
cash contribution 0 plus a major p&rt of itg time
and facilities over a period 0 However,
it is willing to defer the
successful and the time when all investors
receive a return on their respective

In view of these factor., American Capit
Corporation will receive a 10% equity ~~ari:1~=i~pat1onas full payment for it~ ·.A'~T'
expenses 0
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XVI. TIME SCHEDULE FO~ DELIVERY OF EQUIPMENT, ENGINEERING
AND TECHNICAL SERVICES, AND ESTIMATED COMPLETION
TIME OF PROJECT

A. General Comments

For purposes of clarifying the time schedule for
implementation of the project, it is assumed';;-hat the
Contract for furnishing the equipment 'and tef(i'hical
services will come into full force upon es blishment
of the necessary letters of credit by the ai, Paper
Industries Company, Ltd. The date whene necessary
letters of credit, or other acceptable nancial
document~, have been established is erred to in
this Report as the "Confirmation Date :

B. Time Schedule for Delivery of E~i~ee~ing

Parsons & Whittemore is prepa~d to render its
engineering services on 'the ~ollowing time schedule:

1. Complete equipment li~, balanced process flow
sheets and prelimin~\y layout drawings within
six (6) months aft~~the Confirmation Date. '

2.

3.

4.

51!

Complete meehan' 1 layout drawings, all final
loads, founda~i drawings of the buildings and
final layout drawings within eight (8) months
after the C~irmation Date.

Specifica ons and structural building drawings
in suf ient detail for bids wIthin ten' (10)
months ter the confi;rma,ticfu Date.

Pi:W:.fe, wiring and electrical drawings, complete
s~ifications for all machinery, piping,
~ectrical equipment and materials within twelve
~12) months after the Confirmation Date.

All other engineering drawings, lists and
specifications within fifteen (15) months after
the Confirmation Date.

6. Description of mill departments, operati?g
manuals, organization charts and other technical
information within eighteen (18) months after
the Confirmation Date.

7 . "As built" drawings, lists and data within four
(4) months after completion of the ere~tion work.
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C. Time Schedule for Delivery of Equipment

It is estirnatedthat delivery of the equj,pment to, be
furnished by Parsons & Whittemore will start within
eight(S) months after the Confirmation Date, and'
that delivery will be ,completed at port of shipment
within twenty-four (.24) months from the same
Confirmation Date.

D. Time Schedule for Erection
Completion of 'Project

It is contemplated that erection will b in
approximately twelve;~(12) to fourtee 14) months
after Confirmation Date. Since the e ection of the
equipment will .be dependent upon civil works
being completed, an erection sch)du e will be worked
out jointly between Parsons & ~~temore and the Thai
,Paper Industries 'Company, Ltd~during the time of
contract negotiations.

E. start-up

It is expected that wi n thirty (30) months after
the Confirmation Date, 1. e. six (6) months after
delivery of the ~as~hipment FAS u.S. Port, the
pulp and paper mill 'Q'hould st.,rt operations ,assuming
normal shipping times for ocean and inland
transportation •.

F. Overall

A chart in eating 'il. typical overall schedule for
complet'i6» of a pulp and pape'r mill project is'
shown ~r:~~ppehdix xK:I::r.t as well as another chart
givin~n indication of the time schedule for this
pro~ct (Appendix XXI!I) .
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XVII. ESTIMATED CAPITAL REQlJIREMENTS FOR PARTIALLY INTEGRATED
PULP AND PAPER MILL - PROJECT I.

A. General Comments

" ~ 'i'

This section contains a tabulation of the est£mated cost
of all equipment, buildings, services andj~inancial

charges for complE:~tion of Proj ect I.

The foreign currency requirements are"'l,expressed in terms
of U. S. Dollars. The local currencYii::1i1:\~quirementsare in

~~

Bahts.

a. Estimated Capital Requirements

Foreign
Currency
U.S. $

1. Equipment by ~[ill Departments
1j~

Local
Currency

5ahts

'1' , b.

c.
d.

e.
f.
g.
h

\,j.-
k.

1.

m.
n.
o.
p.
q.
r.
s.

a. Bagasse Preparation at
Sugar Mills including fuel
oil fired bp~~ers

Bagasse prep'~ration at
Pulp Mill
Digestioti'
Washirl;g, screening and
Cleantng
Wet Lap Machine
Evaporators
<Recovery
Recausticizing
Stock Pre:paration
Paper and Board Machine
Chemical Preparation for
Paper Mill
Roll Handling, Finishing
and Converting
Steam and Power Plant
Electrical Distribution
Mill Shop~j

Laboratory and Pilot Plant
Water and Waste
First Aid ~tation

General Mill Equipment

720,900

396,000
390,400

530,000
55,500

280,000
735,300
160,000

1,040,000
4,857,900

26,800

433,000
1,040,000

862,000
372,200
233,300
300,000
10,000

166,700

Sub-total for Equipment $12,610,000

ill" "'"",'!I" , \'IH""M('~I"jL\l't:'(H'i ORGANIZATION. AND MUST
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2. Cost of Spare Parts for
Three Years and Mqchine
Clothing for Start-up

Foreign
Currency
U. S. $

1,260,000"
~

Local
Currency

Bahts

Sub-total for Equipment
and Spare Parts 13, ,000

3. Design Engineering and
Supervision of
Construction

4 •. Supervision of Erection,
including Specialized
Erection Forem(~n

5. Supervision of stari7up
A;"~<;

Sub-total for Cost of
Engineering, Sup'~rvision

\4J

of Construction,
Supervision ,Qt Erection,
and Start-up'~~l

,

1,009,000

757,000

504,000

2,270,000

5,296,000

7,944,000

4,236,000

17,476,000

TOTAL FOR >:ALL :E:QUIPMENT
AND SE~VICES ~) BE SUPPLIED
BY PARSONS & WHITTEMORE,
INC.L:.: $ 16,140,000 B.17,476,OOO

6. Fr~ight and Insurance from
\:l?0rt of Shipment to Plant
'Site (Exclusive of Custom
Duties) 441,000

7. Training for Local Technical
Personnel, Engineers and
Operators abroad 130,000

8. Cost of Site and Improvements,
Buildings, Structures,
Equipment Foundations, Water
and Waste Lines to Mill Site,
Fire Protection Reservoir,
Personnel Facilities,
Subcontractors Fees and
Temporary Structures 310,000

9,267,000

900,000.

39,290,000

,--------------......-.----,,--------------------__.....1
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9. Labor and Materials for
Erection and Installation
of Equipment including
Erection Subcontractors
Fees

10. Administration and Overhead
during Planning and
Construction through
Start-up

Foreign
Currency
U. S. $

l13(lD OO

126,000

Local
Currency

Bahts

21,448,000

7,944,000

~

Sub-total for Local Cos ts '.
of Executing Project,
exclUiive of COiti of
Foreign Contractors 1,120,000

Sub-total, Investment
Capital Requirements 17,260,000

78,849,000

96,325,000
·~,'ll'Y?

11. Allowance for ptice
Escalation and

• • ..,( :,>:. ,}j

ContJ.ngencJ.e:s 693,000

TOTAL INVESTMENT CAPITAL
REQUIREMENTS POR
COMP~ETION OF PROJECT

Rounded Off
.,.1"'" i';",'"

'j.j

12. ~,.pevelopment FE!e
~capitalized services)

1. Interest on borrowed
capital and other
financing charges during
construction

14. Estimated working capital
requirements, exclusive of
spare parts fu~nished with
equipment

GRAND TOTAL FOR CAPITAL
REQUIREMENTS FOR ENTIRE
PROJECT I

EQUIVALENT TOTAL IN
EITHER U.S. DOLLARS
OR THAI BAHT

$17,953,000 B..llO, 878,000

$18,000,000 B J.10, 880,000

18,900,000

1,439,000

42,000,000

$19,439,000 a171,780,OOO

$27,619,000 a579,999,OOO

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPEF~TY OF THE PARSONS Be WHITTEMORE/L.YDDON ORGANIZATION, AND MUST
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c. ESTIMATED BREAKDO~~ OF WORKING CAPITAL REQg~REMENTS

unit Cost
Delivered
Balit!MT

ITEM

1. Inventories of Raw 'Materials

I~ventory Requirements
Supply
Months MT

PRo..JECT N':l-773
Page 374

Working
'Capital
Requirements
'000 Baht.s

(a) Partially Depithed Bagasse 395 7 22000 8,690
(b) Salt Cake {414l 2 280 319
(c) Lime qi~~300 2 645 193
(d) Imported Kraft Pulp 33'1f'$(' 2 4200 14,049
(e) Waste Paper 176 ~, 210 37
(f) Rosin Size 4937 lliiYl:o:o 105 518
(g) Alum 1400 2 225, 315
(h) Fuel Oil 500 l~ 5860 1,930
(i) Operating Materials for Bags

and Finishing Room 2 22
(j) Miscellaneous Chemicals and Supplies 2 10

TOTAL CAPITAL REQUIREMENTS FOR INVENTORY
OF RAW MATERIALS ~ 26,083

2. Total Basic Production Cost for One Month's
Inventory of Finished Products

3. Total Basic Production Cost for 30 pays Financing Terms
4. Estimated Labor Costs Before and During Start-up (3 Months)
5. Reserve for Pre-Payable Insurance Premimums and Miscellaneous Expense

l'iYVI1ZiT,

4,036
4,036
2,460
5,385

A? nnn
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XVIII.ESTIMATED CAPITAL REQUIREMENTS FOR 2ND PULP MILL 
PROJECT II.

A. General Comments

This section conta.ins a tabulation of the estimated
costs of all equipment, buildings, services'and
financial charges for installation of a econd
pulping line.

;?:

The foreign currency requirements are;"~~xpressed in
terms of U. S. Dollars. The local,l,",c;rurrency
requirements are in Bahts. .;"~/

B. Estimated Capital.Requirement~
t "";'1'

1. Equipment by gill Departments

a. Bamboo Hand;'3}';ing and Chip
'","

Preparation
b. Digestion
c. Pulp Washing and

Scre~:riing

d. Evaporators
e. Recovery
f. ~~causticizing
g. J~team and Power Plant
h Electrical Distribution
i. Mill Shops

tZJ~. Laboratory and Pilot Plant
'~. Water and Waste

Foreign
Currenoy
U. S. $

301,500
335,800

496,000
280,000
699,800
160,000
237,600
355,900
14,000

3,300
208,000

Local

Bahts

I
I
f
I
I
~
~

sub-total for Equipment

2. Cost of Spare Parts for
Three Years

sub-total for Equipment and
Spare Parts

$3,091,900

309,190

$3,401,090

"THIS SURVEY PROPOSAl. IS THE EXCI.USIVE PROPErlTY OF'THE PARSONS a WHITTEMORE/I.YDDON ORGANIZATION. AND MUST
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3. Design Engineering and
Supervision of Construction

4. Supervision of Erection,
including Specialized
Erection Foremen

Foreign
Currency
U. S. $

244,910

,000

Local
Currency

Bahts

1,320,000

1,270,000

5. Supervision of Start-up

Sub-total for Cost of
Engineering, Supervision "
of Construction, Supervisibn
of Erection, and Start-up 553,910

~040,000

3,630,000

TOTAL FOR ALL EQUIP~ENT AND
SERVICES TO BE SUPPLIED BY
PARSONS & WHI'J:TEMOIiE, INC. $ 3,955, 000 B. 3,630, 000

6.
,f''f }'

Freight and Ins~rance from
Port of Shipment to Plant
Site(exclus~y~ of Customs
D.uties) " .. 175,000 1,360,000

7. Training for I,ocal Technical
Personqel, Engineers and
Opera;tors abroad

;~,\ "

45,000 400,000

8.

9.

Cost of Site and',.. , ".

Improvements, Buildings,
~~s-tructures, Equipment

Foundations, £;ubcontractors
Fees and TempcJrary structures

Labor and Materials for
Erection and Installation of
Equipment including Erection
Subcontractors Fees

10,200,000

5,200,000

10. Administration and Overhead
during Planning and
Construction

Sub-total for Local Costs of
Executing Project, Exclusive
of Costs of Fcre~gn

Contractors

75,000

295,000

1,050,000

18,210,000

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPER fY OF THE PARSONS lI: WHITTEMORE/L.YDDON ORGANIZATION. AND MUST
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11. Allowance for Price
Escalation ana
Contingencies

Foreign
Currency
U. S. $

Local
Currency

Bahts

2,100,000

12.

13.

14.

TOTAL INVESTMENT CAPITAL
REQUIREMENTS FOR
COMPLETION OF PROJECT

Development Fl;e
(Capitalizea Services)

Interest on Borrowea
Capital ana Other
Financing Charges auring

{; "

Construction I~

Estimatea Working'>Capi tal
Requirements Exclusive of
Spare Parts shea with
Equipment

GRAND TOTAL",FOR CAPITAL
REQUIREMENTS FOR ENTIRE

_{'.l">''''

PROJECT '~""

EO.tlIVALENT TO'l'AL IN
t\.

EITHER U.S. DOLLARS OR
~(cTHAI BAHT

6,720,000

337,600

10,500,000

$5,007,600 B.4l,160,OOO

$6,967 1 600 B.146,3l9,600

"TI;IS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPER ry OF THE PARSONS 8< WHITTEMORE/L.YDDON ORGANIZATiON, AND MUST
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A. General

The grand total capital requirements for the'PFoposed
pulp and paper mill in Thailand are presented/in
Sections XVII and XVIII of this Report:

For Project I: Construction of a parti~'.ily integrated
pulp and paper mill and converting plant
utilizing bagasse as'":',"j:.l1e primary raw
material.

For Project II: Construction of{~ second pulping line
4l'>\;,r

for utilizatiop of bamboo as a primary
raw material.

Of the total capital requirements, a major portion is
required in foreig'n currency for financing the purchase
of imported machines anc1'equipment, technical services,
supervision of construction, supervision of erection,
mill start-up and training of Thai personnel in foreign
mills.

The capital reqqiFements iri Thai currency are for
financing the sh~pment of the machinery and equipment
from the port",2:tp t.he mill site, the site purchase and
development, 'buildings, and structures including local
contractors'fees, labor and materials for erection and
installati6~ of equipment, administration and overhead
during pf~nning through start-up, local expenses for
foreign personnel while they are in Thailand, and working
capitzi.'C:

B. Rat~6 of Borrowed Capital to Equity

s~?
It is contemplated that the borrowed capital from
foreign sources will represent ap~roximately 55% of the
total capital requirements, including interest during
construction, and working capital. Due to the
prohibitively high commercial rates of interest in
Thailand, it is planned to obtain the necessary working
capital from equity sources.

It is proposed that the interest on borrowed capital
accruing during the period of construction and until the
plant goes into operation (estimated at 30 months from
the date the necessary funds become committed 
confirmation date -,CD) be capitalized at the end of

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPEf'TY OF THE PARSONS Il: WHITTEMORE/L.YDDON ORGANIZATION. AND MUST
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the construction period and be repaid in accordance with
the schedule for repayment of the principal. It is
normal to capitalize interest during construction
because it is at this time that demands on the new
company are at a maximum.

If the interest during construction is e:x;c,luded from the
capital requirements, the ratio of borr,?wed capital to
equity becomes approximately 53 to 47, ~:Based on the
capital actually necessary to comI11e1;;~ the project up to
the time of start·-up. ,,'t','

C. Proposed Schedule.of Financing

I
~

I
I
I

The mill will be built as two",Projects: the first, a
partially int~grated pulp and ·paper mill and converting
plant, and the second, an adSlitional pulp mill. It is
therefore proposed that two loans be drawn down as the
mills are engineered and'Gonstructed. The details of
this draw-down are shown,in section xx.

The following tables will show the proposed method of
financing each of ~e~ two projects, as well as the
total financing for both.

D. Proposed Distrihcition of Total Capital Requirements and
Currency Disk,tibut:ion for the Partially Integrated Pulp
and Paper Mill and Converting Plant - Project I - Years
1 - 5

-y,

1. Propg.sed Distribution of Total Capital Requirements
for Project I:

I

I
I
f

I
~

f

I
Amount

in
u. S.

$

Equiv.
Amount

in
BARTS

(a) Share Capital Invest
ment by Parsons &
Whittemore and other
u. S. Corr~anies 4,000,000 84,000,000

(b) Share Capital to be
raised in Thailand 5,000,000 105,000,000

( c)

(d)

Capitalized Services

Convertible deben
tures or preferred
stock

900,000 18,900,000

2,280,000 47,880,000

>'''l~i~; ~l':f~"~(~~:v ~"t~~:~",,"\'~;,!\L h~ ltH: k~;X(:::t.~L1:»1\"lt ~'f,\,')~tSK' 'r' \"'''F (tU: ~",~\H:S~"N:S &. \VHJTTI::MORE/l..YOOON ORGANIZATION. AND MUST
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(e)

( f)

Loan from EX-Im, AID
and/or other foreign
lending agencies

Interest accrued
during construction
(to be capitalized
at time of start-up)

Amount
in

U.S.
$

14,000,000

1 'i!~J3'9 000
, 'j I

Equiv.
Amount

in
BAHTS

294,000,000

30,219,000

GRAND TOTAL REQUIREMENTS,
INCLUDING INTEREST DURING
CONSTRUCTION, WORKING CAPITAL.,
AND CAPITALIZED SERVICES 27,619,000

.
579,999,000

2. Proposed Distribution of Foreign and Thai Currency
Requirements for prdject I:

(a) Foreign Cllt'rency
;: .. -'

(1) Par,sons &

Whittemore and
other U.S. Companies
~Share Capital 4,000,000

( Ex-Im or AID Loan,
inclUding capitalized
interest during
construction 15,439,000

Total Foreign Currency
Requirements 19,439,000

(b) Thai currency

(1) Thai Share Capital 5,000,000 105,000,000

(2) Capitalized Service 900,000

(3) Convertible
debentures, or
preferred stock 2,280,000

18,900,000

47,880,000

Total Thai. Currency
Requirements 7,280,000 171,780,000

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS & WHITTEMORE/LYDDON ORGANIZATION. AND MUST
NOT SE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING,"
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GRAND TOTAL CAPITAL REQUIREMENTS
INCLUDING INTEREST DURING
CONSTRUCTION, WORKING CAPITAL AND
CAPITALIZED SERVICES, PROJECT I:

Foreign Currency

Thai Currency

EQUIVALENT TOTAL IN EITHER THAI
BAHT OR U.S. DOLLARS C

Amount
in

U.S.
$

_"Ii"

'\l'r

19~',:439, 000

27,619,000

Equiv.
Amount

in
BAHTS

579,999,00

E. Proposed Distribution ofTP:tal Capital Requirements and
Currency Distribution fQi!Addition of the Pulp Mill for
Proj ect II - Years 6 - ,"10

1. Proposed Distribution of Total Capital Requirements
for Addition o:f5{}the Pulp Mill - Proj ect II:

(a)

(b)

Share c;apital Investment
by p~rgbnS & Whittemore
and ,:,~ther U. S. companies

'l0

il .,' ~'.~ •

SQ~re capltal to be
_raised in Thailand

;(,~;',~,':

1,300,000

1,640,000

000

27,300,000

34,440,000

f

·{;;('d) Ex-Im or AID Loan
~

(e) Interest accrued during
construction (to be
capitalized at time of
start-up)

3,370,000

337,600 7,089,600

GRAND TOTAL CAPITAL REQUIREMENTS
INCLUDING INTEREST DURING
CONSTRUCTION, WORKING CAP I TAL
AND CAPITALIZED SERVICES: 6,967,600 146,319,600

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPERTY OF THE PARSONS & WHITTEMORE/L.YDDON ORGANIZATION. AND MUST
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Amount
in

U.S.
$

Equiv.
Amount

in
BAETS

2. Proposea Distribution of Foreign ana Thai Currency
Requirements for Aadition of the Pulp Mill - Project
II,';?

(a) Foreign Currency

(1) Parsons & Whittemore
ana other U.S.
Companies 0,000

(2) EX-Im or AID Loan,
including
Capitalizea Intere{9t
auring Construction 3,707,600

"''''<'I

Total Foreign Currency,
Requirements

(b) Thai Currency

5,007,600

(1)

(2)

~';:~v,;,

Thai Sha~e Capital

/1"':',_"_

Cap~talizea Service

1,640,000

320/000

34,440,000

6/720/000
"'j

Total';":;Thai Currency
Requirements

, ""
1/960,000 41,160,000

GRAND TOTAL C..A,P I TAL REQUIREMENTS
IN,9LUDING INTEREST DURING
CONSTRUCTION, WORKING CAPITAL,

!~!J1.ND CAPITALIZED SERVICE _. PROJECT
"'i.4

'III

Foreign Currency

Thai Currency

EQUIVALENT TOTAL IN EITHER
THAI BAHT OR U.S. $

5,007,600

$6,967/600

41/160/000

146,319,600

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPER'[Y OF THE PARSONS & WHITTEMORE/L.YDDON ORGANIZATION, AND MUST'
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F. Prqposed Distribution of Total Capital Requirements and
Currency Distribution for Complete Pulp and Paper Mill
and Converting Plant (Total of Project I and Project II):

1. Proposed Distribution of Total Capital Requirewents for
Complete Pulp and Paper Mill and convertingJPlant(Total

f,¥'>'t,l

of Project I and Project II) '~

Project
Equiv.

in Bahts

(e) Loan t~Gm EX-1m, AID I
or other Agencies II

(f) Interest Accrued
during Construction I
(to be Capitalized) II

(a) Share Capital Invest
ment by Parsons &
Whittemore and other I
U. S. Companies II

GRAND TOTAL CAPITAL
REQUIREMENTS INCLUDING
INTEREST DURING CONSTRUCTION I
AND WORKING CAPITAL II

30,219,000
7,089,600

37,308,600

47,880,000

18,900,000
6,720,000

25,620,000

84,000,000
27,300,000

111,300,000

105,000,000
34,440,000

139,440,000

294,000,000
70,770,000

364,770,000

579,999,000
146,319,600
726,318,600

000,000
1,300,000
5,300,000

2,280,000

900,000
320,000

1,220,000

5,000,000
1,640,000
6,640,000

1,439,000
337,600

1,776,600

14,000,000
3,370,000

17,370,000

27,619,000
6,967,600

34,586,600

I

I
II

(b) Share Capital to be
raised in Thailand

(c) Capitalized
Services

(d) Convertible",
Debentures"or
Preferred,Stock

P~\i\\f,t1

il
II

i
11

~

i)
ij

II
I

I
i
I
I

~
i
Ij

II
II
~

~
j
i
~
I
.j

;
1
I

2
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2. Proposea Distribution of Foreign ana Thai Currency
Requirements for Complete Pulp ana Paper Mill ana
Converting Plant (Total of Project I ana Project II)

(a) Foreign Currency Project U.S. $ Equiv.
in Bahts

(l)Parsons & Whitte
more ana other
U. S. CompaniE's,
Share Capital

I
II

4,000,
l,300}boo
5, 30d"~600

(2)Ex-Im, AID or other
Loans, including
Capitalizea Interest I
during construction

Total Foreign Curren9~

Requirements ~"v'>~')"~'

(b) Thai Currency

(l)Thai Share
v
Capital I

\{\~::) II

(2) Capit;a~ized I
Servibes II

(3) Convertible
Debentures or<;'\\ ,

~ Preferred Stock I

Total Thai Requirements

,439/000
3,707,600

19,146,600

24,446,600

5,000,000
1,640,000
6,640,000

900,000
320/000

1,220,000

10,140,000

105,000,000
34/440,000

139,440,000

18,900,000
6,720,000

25,620,000

47,880,.000

212,940,000

GRAND TOTAL CAPITAL ;(EQUIREMENTS
INCLUDING INTEREST DURING CON
STRUCTION AND WORKING CAPITAL
(PROJECT I AND PROJECT II)

Foreign Currency

Thai Currency

I

II

I

II

19,439,000
5,007 r 600

24,.446,600

171,780,000
41,160,000

212,940,000

EQUIVALENT TOTAL IN EITHER I
THAI BAHT OR UoS o DOLLARS II

27,619,000
6,967,600

34,586,600

579,999,000
146,319,600
726,318,600.

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPERTY OF' THE PARSONS 8< WHITTEMORE/L.YDDON ORGANIZATION. AND MUST
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XX. DEPRECIATION, WITHDRAW~LI INTEREST ~ AMOR~IZA~10NSCHEDQMES

A. Depreciation

1. General Comments

Depreciation on machinery and equipment~has been
calculated on the basis of'7-1/2% p~~year, as
prescribed by the Royal Decree issue'cf under the
Revenue Code Governing Income Ta~"f,(NO. 4) BE. 2494,
(p. A.2, the Revenue Code as ameNded up to ,October
1961). The value of the equip,t,li'~nt includes the price
plus all delivery costs to t1j.e'rnill site, the cost
of erection (including engineering and supervision
of erection), interest on,~orrowed capital accruing
during the construction ,p~;iod, and any locally
purchased materials or equipment.

A

Depreciation on bUil~i~gs and structures has been
calculated on the ~~s"is of 2-1/2% of their value.
(Same reference in Revenue Cost as above.) The
value of the bUt69ings and structures includes the
cost of bUilding~materials, cost of construction,
cost of staff housing, and cost of land improvements,
but excludes':f"the cost of the land itself.

" "J.f,\

Depreciat~9n schedules are given for:

(a) part.ially Integrated Pulp and Paper Mill and
{Converting Plant -Project I .. ,~; ,

(0)1; Fully Integrated Pulp and Paper Mill and
Converting Plant - Project II.

Deprec~ation Calculations for Partially Integrated
Pulp and Paper Mill and Converting Plant (Project I)

Pulp Mill Paper Mill
Baht Costs - Equipment_ Buildings Equipment Buildings

(a) Machinery anq.
equipment
(FAS port of
shipment) lO7,038,OOq 1'98,785,000

(b) Freight,
handling and
insurance
charges 5,837,000 648,000 10,839,000 1,204,000

",.HIS SURVEY PROPOSAL IS THE: EXCLUSIVE PROPEF:TY OF THE PARSONS 8< WHITTEMORE/LYOOON ORGANIZATION. AND MUST
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Pu.)..pMill
Baht Costs -. Equipmen·t~ Buildings

Paper Mill
Equipment Buildings

(c) Engineering,
construction
and erection
costs incl.
supervision 17,100,000 5,700,000

,t,', '.

31,760, dq6 10,586,000

3,871,000

30,630,0003,400,000

11,613,000
~

;2\:,:084, 000.. "/

16,490,000

6,253,000

1,833,000

Site
improvement,
buildings,
structures,
staff
housing, etc.

( d)

~

I(e) Labor and
materials for
erection and
installation
of equipment

(f) Overhead
during
planning and
construction 497,000 8,319,000 925,000

(g) Capitalized
development
services

.,;11\:''-''f·

5;/954,000 662,000 11,056,000 1,228,000

(h) Interest on
borrowed .{:,,;:~;;r

capital duri'ng
construct£;on 9,519,000 1,057,000 17,679,000 1,964,000

TOTAL COSTS
EXCLUSIVE OF
WORKING
CAPITAL 158,013,000 27,138,000 293,451,000 50,408,000

. Annual
depreciation
rate 7.5% 2.5% 7.5% 2.5%

Annual
depreciation 11,850,000 2,035,000 22,009,000 1,260,000 I

"THIS SURVEY PROPOSAL IS THE: EXCLUSIVE PROPERty OF THE PARSONS 8< WHITTE:MORE/LYODON ORGANIZATION. AND MUST
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Total Annual Depreciation:

Total - Thai Baht

Pulp Mill

B. 13,885,000

Paper Mill

B. 23,269,000

Equiv. united States.$ $ 661,190 1,108,048

3. Depreciation Calculations for Second Si:2tge Pulp
",~. ,

Mill (Project II)r

(a) Machinery and equipment
(FAS port of shipment)

Eguii?'nt~nt
q,::~~';;1;~

\;,)

342,890

Buildings

(b)

(c)

(d)

(e)

Freight, handling and
insurance charges 4,531,500

Engineering, construction
and erection COBt*~

includinsr supery.i:i~ion 12,455,110

Site purchase a'Dd
improvement buildings,
structure
housing, etc. 1,020,000

Labor materials
.'

for.erect:ion and
in§tallat:ion of
eql,lipment: 3,900,000

503,500

4,152,000

9,180,000

1,300,000

(f) "':Overhead during
planning and
construct:ion

g) Capitaliz:ed
developmE:nt
services

(h) Interest on
borrowed capital
during construction

TOTAL COSTS EXCLUSIVE
OF WORKING CAPITAL

2,362,500

6,048,000

6,380,600

119,040,600

262,500

672,000

709,000

16,779,000

"THIS, SLlFlVEY PROPOSAL. IS THE EXCL.USIVE PROPEHTY OF' THE PARSONS 8: WHITTEMORE/L.YDDON ORGANIZATION, AND MUST
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I
~
I .Annual depreciation

rate

Equipment

7.5%

Buildings

2.5%

Annual depreciation

Total Annual Depreciation

8,928,0 420,000

Total - rPhai Baht

. Equiv. United States $

9,348,000

445,000

.J1

4. Total Annual Depreciation far" Fully Integrated
Pulp and Paper Mill and Converting Plant

Total Proj. I and II

Equipment

42,787, 000

Buildings

3,295,000

Total - Thai Baht 46,082,000

2,194,300

B. Schedule of Expenditures and Withdrawals

Based on the ,Time Schedule and charts referenced in
Section XVI"., the charts in Appendices XXIV and XXV
have been p:l:',epared to graphically show the schedule of
the estimated expenditures involved in Project I. In
terms of'percentaljes, the expenditures of Proj ect II
would "follow the ~;ame pattern. (The estimated Dollar
and Baht expenditure schedules for Project I are given
in Appendices XXVI and XXVII.)

in order to meet t.hese requirements, the following
estimated withdrawal schedules have been prepared
which also indicate the' currency and source of each
withdrawal. (CD = Confirmation Date)

"THiS SURVEY PROPOSAL is THE EXCLUSIVE PRO?EilTY OF THE PARSONS 8< WHITTEMORE/LYDDON ORGANIZATION. AND MUST
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iiilt g WithdraWal alJl~

Pr.oject I

Dollars Baht
(1,000) (1, 000 »);'"

Deben'7"
"J'

Date Equity Loan Total Equity ture~;,'d Total

. (or.~x,

CD + 1 1,000 3,200 4,200 25,000 '~,~",;} 25,000mo· preferred
stock)

CD + 6 mos. 1,000 3,200 4,200 25,000 25,000

CD + 9 mos. 750 1,100 1,850 20, 20,000

CD + 12 mos. 750 3,200 3,950 2,0, 000 20,000
'" "c,.

CD + 15 mos. 500 1,300 1,800 5,000 21,000 36,000

CD + 18 mos. 1,000 1,000 26,880 26,880
!
I ~'~;::', , .. ",

I, CD + 24 mos. 1,000 1,000

I
II

4,000 14,000 18,000 105,000 47,880 152,880
~"j ,

ij
if
II,I
It
I; Es'timated Withdrawal Scheduleil
Il :''0'C{'

Project IIII
~ (~}

~ Dollars Baht
II (1/000) (1,0001,I

i!
I' Equity'I
~ Equity Loan Totaln

h
~

~ CD + 61 mos. 300 700 1,000 7,000~
~
~

I CD + 66 mos. 300 700 '1,000 7,000
~

~ CD + 69 mos. 300 200 500 7,000
~

I
CD + 72 200 800 1,000 5,500~ mos.

~
~ CD + 75 100 400 500 4,5001 mos.
f.

!,,
CD + 78 mos. 100 400 500 2,440I

4,

CD -+ 84 mos. 170 170

1,300 3,370 4,670 33,440

"TI-llS SURVEY PROPOSAL IS THE EXCLUSIVE PROPE:Rl Y OF THE: PARSONS 13< WHITTEMORE/LYDDON ORGANIZATION. AND MUST
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Interest During Construction (To be capitalized)
;

Interest accruing on the loans. during ~he period of
construction up to the time the plant goes into
operation (estimated at 30 months from Confirmation
Date - CD) will be capitalized at the end ofl~bis
period and will be repaid accordance w~th.

schedule of repaymGnt of the principal, w{th interest
thereon corresponding to the rate of inte,rest on the
principal. Interest On the foreign cur:r~ncy loan(s)
has been conservatively calculated a~~6% per annum,
although it is expGcted that the rate~of interest,,,
on the Exim and/or AID loans will,~Ot exceed 5 3/4%

",</"

per annum.

1. For Partially r4,lp and Paper

It is assumed ~hat ect I foreign currency
loan of U.s. $14,000'\(0 0 will be withdrawn and
interest will accru€l" ~at 6% per annum as follows:

Interest Du·ring Construction
.•- ,\ .:J ••

( 6'J8i'per annum)

Withdrawal Amount Interest to end of
Date .W,Lthdrawn Construction (CD + 30 mo.)

CD + 1 month $ 3,200,000 $ 464,000

CD + 6 months 3,200,000 384,000

CD + 9 months 1,100,000 115,500

12
';-?,L~;${;;}

3,200,000 288,000CD + mont~s
,,"".

Of' '~
~'#

15
''''/jj+

1,300,000 97,500CD + months

CD + 18 months 1,000,000 60,000

CD + 24 months 1,000,000 30,000

$ 14,000,000 $ 1,439,000

Pr~ncipal plus Capitalized Interest = $ 15,439,000

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPEF11"Y OF THE PARSONS & WHITTEMORE/L.YDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING."
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2. For the Second Stage Pulp Mill Facilities - Project II
To be Fully Started-up 5 Years after Start-up of
Project I

It is assumed that the Project II (pulp ) foreign
currency loan will amount to u.S .. $3,37Q,oOO and
will be withdrawn and interest will accrue at 6%
per annum as follows: (CD = confirmat~on Date of
Project I Loan)

Interest puring Construction'
(6% per annum) ,t~~~il

Withdrawal
Date

CD + 61 months

CD + 66 months

CD + 69 months

CD + 72 months

CD + 75 months,

CD + 78 months

CD +.84 months

Amount
Withdrawn

200,000

8'00,000

400,000

400,000

170,000

$ 3,370,000

-_.====

Interest to end of
Construction

$ 101,500

84,000

21,000

72,000

30,000

24,000

5,100

$ 337,600

Principal p"~us Capitalized Interest = $3,707,600

D. Suggested Amortization Schedules

1. General CommentE:_

Interest during construction is to be capitalized at
the end of the construction period for each stage
(mill start-up) and will be repaid in line with the
principal repayment schedules and the interest rates
applicab.:J-e to the principal amounts.

~ '_· '~__~_.' '__· W_._~'_·.._'IIl ._. q_..........._....__...... ._.II__'ftll"lC_....

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS & WHITTEMORE/LYDDON ORGANIZATION, AND /o-lUST
NOT DE: REPRODUCED OR COPIED WITHOUT TI-iCIR EXP" 'S5 PERMISSION GIVEN IN WRITING,"



PROJECT NY-773
Page 392

It is assumed that the principals will be repaid
in equal semi-annual installments. On this basis,
the amortizatlon schedules are calculated for
the various loans with the first payments on the
Project I loans due 48 months after the qonfirma
tion date (CD + 48), which is 18 months 'a,£ter the
start-up of the partially integrated p,ulp and
paper mill and 12 months after effici~.bt. opera
tion will have begun, and the first,i"'paYffient on
the Project I loans is due 108 montbs after the
original conflrmation date (CD 8). The
Project I loan will be repaid ov a period of
10 years. The Proj ect II loa~~1;~ill be repaid
over a period of 5 years. ."

2. Ten-yearAmortization8chp~ulesfor Loan on
Project I/ Partially Integrated Pulp and Paper Mill

''1''¥~

Amount of Loan

Interest during
Construction

Total amount t.O
be repaid:'~;~"

U.8.$

14,000,000

1/439/000

15,439,000

Eguiv. Thai Baht

294,000,000

30/219/000

324/219,000
z.i'l t,\

For th~,..4=ollowing calculations of amortization
of pt";incipal and interest, the rate of interest

,~~~V

ha~ b'§en taken conservatively at 6%, although it
i5~:;f'~xpected tl-Jat it will not exceed 5 3/4% per

4,11 .

annum.
€~~

''f

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPEI'TY OF THE PARSONS & WHITTEMORE/L.YOOON ORGANIZATION. AND MUST
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Amortization Schedule of Foreign Currency Loan
Project I

Inte;cest Principal

'CD + 36 mos. 463, 170 463,170
CD + 42 mos. 463,170 463,170
CD + 48 mos. 463, no 771,950 1,235,120
CD + 54 mos. 440,012 771,950 1,211,962
CD + 60 mos. 416, ::353 771,950 1,188,803
CD + 66 mos. 393,c)94 771, 9.5,!ql 1,165,644
CD + 72 mos. 370, ';36 771,\~950 1,142,486
CD + 78 mos. 347,378 771$:"950 1,119,328
CD + 84 mos. 324,219 771,950 1,096,169., '

CD + 90 mos. 301,060 ,771,950 1,073,010
CD + 96 mos. 277,902 "''771,950 1,049,852
CD + 102 mos. 254,744 771,950 1,026,694
CD + 108 mos. 231,585 771,950 1,003,535
CD + 114 mos. 208,427 771,950 980,,377
CD + 120 mos. 185,268 771,950 957,218
CD + 126 mos. 162, 771,950 934,060
CD + 132 mos. 138, 771,950 910,901
CD + 138 mos. 115 793 771,950 887,743

, '
CD + 1,44 mos. 92;'634 771,950 864,584
CD + 150 mos. 9,476 771,950 841,426
CD + 156 mos. ,317 771,950 818,267
CD + 162 mas 23,159 771,950 795,109

5,789,628 15,439,000 21,228,628

Five-year Arnort,ization Schedules for Loan on
Project II Pulp Mill

Amount of Loan

Interest durinSJ
construction

Total amount
to be repaid

3,370,000

337,600

3, 707 , 600

Eguiv. Thai Baht

70,770,000

7,089,600

77,859,600

At 6% interest per annum, the amortization of
principal and interest on this loan will be scheduled
for payment as follows:

.....HIS SlIRVC;Y PROPOSAL. 15 THE EXCL.USIVE PROPERTY OF THE PARSONS 8< WHITTEMORE/L.YDOON ORGANIZATION AND MU"~
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Amortization Schedule of Foreign Currency Loan
Project II

CD + 96 months
CD + 102 months
CD + 108 months
CD + 114 months
CD + 120 months
CD + 126 months
CD + 132 months
CD + 138 months
CD + 144 months
CD + 150 months

I CD + 156 months
I

~ CD + 162 months

~

!
:1

~
II
'I

II
~
~
ii
"'i

il
~

II
~
,I

I!
II,
J

I
I

~
l,
i
I
1

I

4~" •

Interest Principal Total

Ill, :)28 111,228
111,228 111,228
111,228 370,760 481,988
100,105 370,76 470,865

88,982 370,7,88 459,742
77,860 370,160 448,620
66,737 370":,,760 437,497
55,614 3;;10,760 426,374
44,491 37'0,760 415,251
33,368 70,760 404,128
22,246 370,760 393,006
11,123 370,760 381,883

834,210 3,707,600 4,541,810

I .~__._._._.._.~~,---_.__._-
"n-;15 SURVE;Y PROPOSAL. IS THE EXCL.USIVE PROPi:RTY OF THE PARSONS Be WHITTEMORE/L.YDDON ORGANIZATION, AND MUST
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Payment of Total Total
Interest Payment Baht
$ 2 EguivalE!n.:t; _

463170 463170 9726570
463170 463170 9726570
463170 1235120 25937520
440012 1211962 25451202
416853 1188803 24964863
-=t91694 1165644 24478524

€~~\70536 1142486 23992206
347378 1119328 23505888

d' .-,<

. 324219 1096169 23019549
301060 1073010 22533210
389130 1161080 24382680
365972 1137922 23896362
342813 14S5.523 31195983
308632 14513~.2 30478182
2744 50 14169~6b' 29756160
239970 1382680 29036280
205688 1348398 28316358
171407 1314117 2;Z.596457
137125 1279835 ~6876535,
102844 1245554 26156634

68563 1211273 25436733
34282 1176992 24716832

- -6623838 25770438 541179198

771950
7719,(5'0""
771950
771950
771950
771950
771950
771950
771950
771950

1142710
1142710
1142710
1142710
1142710
1142710
1142710
1142710
1142710
1142710

Payment of
Principal
~

19146600

36 mos.
42 mos.
48 moso
54 mos.
60 mos.
66 mos.
72 mos.
78 mos.
84 moso
90 mos.
96 mos.
102 mos.
108 mos.
114 mos.
120 mos.
126 mos.
132 mos.
138 mos.
144 mos.
150 mos.
156 mos.
162 mos.

TOTALS

Date Due

CD +
CD +

1 CD +
2 CD +
3 CD +
4 CD +
5 CD +
6 CD +
7 CD +
8 CD +
9 CD +

10 CD +
11 1 CD +
12 2 CD +
13 3 CD +
14 4 CD +
15 5 CD +
16 6 CD +
17 7 CD +
18 8 CD +
19 9 CD +
20 10 CD +

Installment
No.

Pr9;ect I Project II

? :
--I
OJ:-1_
mID
!l1ID

~~ 40 Consolidated Amortization Schedule, PROJECT land PROJECT II.
~< .
;;I!l1
0-<
O~

c::O
00
!l1~

00
OUI

::o~
0
OW
~-1

iiiJ:
o PI

:E~
-0-I rJ: cOwc_
-1<
-I/TI
:r~
!l1::o
;00

~
!l1m
y -:::
~-I

::0-<
~o
(Il'T1

~-l
PI J:
;u m

~ ~ "
UI;>J
!!! Ul
00
zz
{;lUI

:;:Il>

!l1:E
Z:r

z~
:Em
::0 ;;::
- 0
-1::0zm
{;lr
': -<

o
o
o
z
o
::0
{;l
~
Z
N

~
o
Z

:l>
Z
o
;;::
C
III
""i f it 1! l>i;~.__-_~.. _.,;_ ""'~__iWl~"::"""'__~l'~~~_" $:liIlllZ 7""'f""",",,,C",!,<-.#z; ~=w....... """""'" •• _



PROJECT J::.'7-773
Page 396

XXI. ESTIMATED BASIC COSTS OF MANUFACTURE

A.Basic Costs of Materials and Labor

Amounts shown below are the estimated costs' materials
delivered to the mill site, based on pric.~~ prevailing
at the time of the Survey, March-April 19'63, except a.S

noted. It has been assumed that all i~~prt duties and
taxes will be waived for the partially\"1.ntegrated
pulp and paper mill (Project I), an~~for the second
pulp mill portion of the fully inte~{ated mill
(project II).

PROJECT I PROJECT II

Estimated Delivered
Costs

Bahts/ton

1. Basic Fibrous Raw .. Ma.terials

(a)

(b)

( c)

Bagasse,
Depithecl

Kenaf

395.00 435 000

120.00

1,082 000

(d)fmporteci Pulp (0. d.)

(e) ~\':"Waste Pceper for
Corrugating Board
(0. d. )

(f) Waste Pa,per for
Wrapping Pa~er (o.d.)

2. Chemicals

(a) Salt Cake

(b) Lime

( c) Limeston<:'

(d) Rosin

(e) Alum

3,345 010

175070

1,141.00

300.00

45.00

4,937000

1.,400 000

3,73L20

175 070

368 042

1,387 000

300.00

45.00

6,367.00

1,400 000

__________....... ~;. .........._.Il!...._~._~ ........__......_J

"THIS SURVEY PROPOSAl.. IS THE EXCI..USIVE PROPEFTY OF THE PARSONS & WHITTEMORE/I..YDDON ORGANIZATION. AND MUST

NOT BE REPRODUCED OR COPIED WITHOUT THEIR E) PRESS PERMIsSJON GIVEN IN WRITING."



PROJECT NY-773
Page 397

PROJECT I PROJECT II
Estimated Delivered

Costs/Bahts

3. Utilities

(a) Fuel OiL

(b) Power*

( c) Steam

(d) Water

.'98/ton 42.7 5/ton

0.15/cu m O.IS/cu m

*Generated at mill, not in,cluding capital
investment cost, othe~, financial charges

\L:,;

and labor.

PROJECT I PROJECT II
Av~iage Costs of Personnel

Bahts/man/day
~~r~~ions Services Operations Services

'w
4. Labor

(a)

(b)

Pulp

~P.per

47.44

52.03

58.58

58.27

45.41

52.56

57.92

58.11

¥

L.

(c) l:; \Converting
~,j 49.76 54.79 49.78 53.08

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPEtlTY OF THE PARSONS 8< WHITTEMORE/LYDDON ORGANIZATION, AND MUST
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B. Estimated Costs of Manufacture of Pulps,
Papers and Boards Project I

(The estimated cost for manufactured pulps and paper
products which follow are based on the fir full year
of operation of Project I)

Estimated Cost of Manufacture of Strong
f.''r'\;~'"

. Bagasse Pulp ii' .~

1.

. Item
AmountUpit Cost

Required ~:;;;if Bahts

Cost
Bahts/Ton
O.D. PUlp

(a) Bagasse
Partially
Depithed

(b) Salt Cake

(c) Lime

(d) Power

(e) Steam

(f) Water

l

2.370 tons 395.00/ton 936.15

190 kg 1,141. DO/ton 114.10

221 kg 300. DO/ton 66.30

560 kwhr 0.12/kwhr 67.20

3.0 tons 34. 98/ton 104.94

110 cu m 0.15/cu m 16.50

(g) Li3.bor- Operating
I{,and Pulp

Handling

Labor-R<=pairs,
Services and
Maintenance

2.15
man-days

.86
man-day

47.44/
"'man-day

58.58/
man-day

101. 99

50.38

.J

(i) Materials
Repairs and
Maintenance

(j) Control and
Administration

(k) Supervision, Thai
Understudies

Estimated Basic Manufacturing Cost
of Strong Bagasse Pulp (Excluding
Interest, OV;2rhead, Depreciation,
Duties and Taxes)

77.00

26.74

45.71

B1
6

607.01/
.D. Ton

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPEHTY OF THE PARSONS 8: WHITTEMORE/LNDDON ORGANIZATION, AND MUST
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2. Estimated Cost of Manufacture of High-Yield
Bagasse Pulp Project I

Item

(a) BagassE!,
Partially
Depithed

(b) Salt Cake

. (c) Lime

(d) Power

(e) steam

(f) Water

Amount
Required

1. 560

80 kg

t?'

200 "Kg

'5.60 kwhr

3.0

110 cu m

1,141. 00/
ton

300.00/
ton

0.12/kwhr

34.98/
ton

0.15/cu m

Cost
Bahts/Ton
O.D. Pulp

616.20

91. 28

60.00

67.20

104.94

16.50

(g)

(h)

"i''':\,

Labor'~Opera ting

i~~bor-Repairs,
Services and
Maint.enance

2.15
man-:days

47.44/
man-d.ay

58.58/
man-day

101.99

50.38

(i) Materials
Repairs and
Maintenance

(j) Control and
Administration -

(k) Supervision, Thai
Understudies

Estimated Basic Manufacturing Cost
of High-Yield Bagasse Pulp (excluding
Interest, Overhead, Depreciation,
Duties and 'J'axes)

77.00

26.74

45.71

Bl,257.94/
O.D. Ton

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PF~OPE"TY OF' THE PARSONS IX WHITTEMORE/LYDDON ORGANIZATION. AND MUS,..
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.3. . Estimated COf,t of Manufacture of Waste Paper
'Pulp for Corrugating Board,Project I

Item

Amount
Required

Ton

,1"

Unit Cost',
,Bahts

Cost
;Bahts/Ton
O.D. Pulp

(a) Waste Pelper 1. 300 17 /ton 228.41

(b)

( c)

Power

Water

150 kwhr 0:,12 !kwhr
4;T;:\'\~J\

~,

20 cu m .15/cu m

18.00

3.00

(d) Labor-Operating
and Ma.intenance 30.00

Estimated Basic Manufacturing
Cost of Waste, Paper:r;j.l1p
(excluding Deprecia::tIbn, Overhead,
Duties and Taxes). ",\

''1;'0Jc~,~,

B279 "",,41 Lo. LJ. '.L·on

"THIS SURVEY PROPOSAl.. IS THE EXCI..USIVE PROPERTY OF THE PARSONS 8: WHITTEMORE/I..YDDON ORGANIZATION. AND MUST
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4. Estimated Cost of Manufacture of Sack Paper
Project I

(Fiber Furnish: 80% Imported Kraft and
20% Bagasse Pulp)

Item
Amount

Required

Cost
Bahts/Ton
O.D.Paper

(a) Imported Kraft
Pulp

~,.,

0.8,20 ton ,?31"'345.10/
"'lC,. ton

2/742.98

(b) Unbleached ~
,,~,

Bagasse Pulp 0.210 ton 1/607.01/
ton

337.47

(c) Rosin

(d) Alum 40 kg

4/937.00/
ton

1,400.00/
ton

98.74

56.00 I

(e)

(f)

(g)

Power

/]1 'f

S t e affi':~)

,Water
iI-,-,' ,

750 kwhr

4.0 ton

75 Cll m

0.12/kwhr

34.98/
ton

0.15/cu m

90.00

139.92

11. 25

(h:f;:) Labor-Operating .92
man":'day

52.03/
rnan":'day

47.87

Control and
Admini.stration -

I
!
I
I
I

(i)

(j)

(k)

Labor-Repair,
Services and
Maintenance

Materials
Repair and
Maintenance

.44
man':day

58.27/
man":'day

25.64

61.00

11.45

(1) Supervision l Thai
Understudies

Estimated Basic Manufacturing Cost
of Sack Paper (excluding Depreciation,
Overhead, Duties and Taxes)

Cost of Sack Paper at 5% Moisture

I
19.58 I

B3/459.81
A.D. Ton

'---------- ~,..__'_oIlII. U~_JltIiE' • .......__-'

"THIS SURVEY PROPOSAl. IS THE EXCI.USIVE PROPER fV OF THE PARSONS"" WHITTE:MORE/I.YDDON ORGANIZATION, AND MUST
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5. Estimated Cost of Manufacture of Liner Board
Project I

(Fiber Furnish: 64.5% Imported Kraft and
35.5% Bagasse PUlps)

Amount
~I~t_e~m~ . Required

Unit Cost
Baht'S,

Cost
Bahts/Ton
O.D.Board

(a)

(b)

(0)

Imported Kraft
Pulp 0.660 ton

Unbleached c')

Bagasse Pulp 0.370 't~n

~'~345.10/
"'<\';/ton

1,607.01/
ton

4,937.00
ton

2,207.77

594.59

74.05

(d) Alum 30 kg 1,400.00/
ton

42.00

( e)

(f)

(g)

Power

Water
./~

650 kwhr

4.0 ton

75 cu m

0.12/kwhr

34.98/
ton

0.15/cu m

78.00

139.92

11.25

Labor-Operating .92
man....day

52.03/
man-day

47.87

(i) Labor-RE~pair,
Services and
Maintenance .44

man-'day
58.27/
man-day

25.64

i
i.
i
!

I

I

(j) Materials
Repair and
Maintenance

(k) Control and
Administration -

(1) Supervision, Thai
Understudies

Estimated Basic Manufacturing Cost
of Liner Board (excluding Depreciation,
Overhead, Duties and Taxes)

61.00

11.45

19.58

B3,313.12/
O.D. Ton

Cost of ~iner Board at 5% Moisture

1.,__, . _

B3,147.46/
A.D. Ton

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPER', Y OF THE PARSONS 8< WHITTEMORE/L.YDDON ORGANIZATION, AND MUST
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6. Estimated Cost of Manufacture of Corrugating Board
project I

(Pulp Furnish: 83.3% Bagasse and 16.7% Waste Paper
Pulps

-Item
Amount

Required

Cost
Uni t costjl Bahts/Ton

Bahts:s, Board
(i"~;/:"~

(a)

(b)

(c)

(d)

(e)

(f)

Waste Paper

High-Yield
Bagasse
Pulp

Alum

Power

Steam

Water

0.190 ton

20~.~g
'...'

350 kwhr

4.0 ton

75 cu m

1/257.94/
ton

1/400.00/
ton

0.12/kwhr

34.98/
ton

0.15/cu m

53.09

28.00

42.00

139.92

11. 25

(g)

(h) tabor-RE~pair,
Services and
Maintenance

.92
man-day

.44
man-'day

52.03/
man~day

58.27/
man~ay

47.87

25.64

(i) Materials
Repairs and
Maintenance,

(j ) Control and
Administration -

(k) Supervision/ Thai
Understudies

Estimated Basic 'Manufacturing Cost
of Corrugating Board (excluding
Depreciation, Overhead I Duties
and Taxes)

Cost of Corrugating Board at 5%
Moisture

61.00

11.45

19.58

Bl,521.6:j1 I
O.D. Ton

Bl,445.55/
A.D. Ton

---._. ...."'_. ..,_._....~in._w._......_._. • -'
"THIS SURVEY PROPOSAL.. IS THE EXCL..USIVE PROPER:Y OF THE PARSONS 8: WHITTEMORE:/L..YDDON ORGANIZATION. AND MUST
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7. Estimated Cost: of Manufacture of Wrapping Paper
'Project I

(Fiber Furnish: 56.5% Imported Kraft and
43.5% Bagasse pulps)

Item
Amount

Reguired

Cost
Bahts/Ton

Paper

(a) Imported Kraft
Pulp 0.582 ton 1,946.85

(b) Unbleached
Bagasse Pulp 0.448 t:~ 1,607.01/

ton
719.94

(c) Rosin 20 kg 4,937.00/
ton

98.74

(d) Alum kg 1,400.00/
ton

56.00

(e) Power 600 kwhr 0.12/kwhr 72.00

(f) 4.0 ton 34.98/
ton

139.92

(g) Water
)"

75 cu m D.15/cu m 11. 25

(h) 1',. Labor-Operating .92
:J.j:J~

.,}'/ man-day
52.03/
man,-day

47.87

Cost of Wrapping Paper at 5% Moisture

Estimated Basic Manufacturing Cost
of Wrapping Paper (excluding Overhead,
Depreciation, Duties and Taxes)

(1) Supervision, Thai
Understudies

(k) Control and
Administration -

25.64

11.45

61.00

19.58

B3,049.73/
A.D. Ton

B3,210.24/
O.D. To

58.27/
man-day

.44
man-day

Labor-Repair,
ServicE's and
Maintenance

)

(j) Materia1s
Repair and
MaintenanceI

I
i
I

I
------- ,_ ....G. ---.".---.----------......_..JI
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8. Estimated Co of ManUfacture Of Multi-wall
Bags from Sack Paper Project I

Item
Amount

Reguired
Unit Co
Bahts.

Cost
Bahts/Ton

Bags

(a) Sack Paper
,

1.020 ton 3,4~Q.81/ 3,529.01
~., ;,

ton

(b) Power 25 kwhr • 12/kwhr 3.00

(c) Labor-Operations
1.44 49.76/ 71. 65
man:fday man,-day

.~."" ~;".,

(d) Labor-Repair
and
Maintonance .24 54.79/ 13.15

man-day man":'day

( e) Materials-
,;p,',,; '$

Operat~i'tlS·

(thread, ink,
crrP9 seals,
et6~') 80.00

(f) Materials-Repair
i/' ..,

i:.;,,; ..and Maintenance

Control and
Admini.stration

10.00

28.22

L

Estimated Basic Manufacturing Cost
of Multi-wall Bags from Sack Paper
(excluding Depreciation, Overhead,
Duties and Taxes)

48.24

B3, 783. 271Toll

!

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPER rY OF THE PARSONS 8< WHITTEMORE/LYDDON ORGANIZATION, AND MUST
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9. Estimated Cost of Manufacture of Grocery Bags
from Wrappins Paper Project I

Item
Amount

Required
unit Co

Bahts

Cost
Bahts/Ton

Bags

(a) Wrapping
Paper 1.020 ton 3/ .73/ 3/110.72

ton

(b) Power 45 kwhr 0.12/kwhr 5.40

(c)

(d)

Labor-Operating
1.44,,·
man~ays

Labor-Repair
and '\
MaintenanSr~;; .24

; man"':day

49.76/
man,-day

54.79/
man-day

71. 65

13.15

I
I
~

I
I
i

(e) Material
Opera.ting

(f) Materials
R~pair and
Maintenance

Control and
Administration -

(h) Supervision, Thai
Understudies

Estimated Basic Manufacturing
Cost of Grocery Bags from
Wrapping Paper (excluding
Depreciation, Overhead, Duties
and Taxes)

25.00

10.00

28.22

48.24

B3 t 312 - 38/'Yon

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPEi1TY OF THE iJARSONS & WHITTEMORE/LYDDON ORGANIZATION, AND MUST
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c. Estimated~CQ~~~ of Manufacture of Pulps, Papers
and Boards pr"oj E;ct II

(The estimated cost of manufactured pulp and paper
products which follow are based upon the second
year of operation (at full capacity) of ~~pj~ct II)

,,',)",",,;1

""1. Estimated Co~:t of Manufacture of St:r;-png
r:, +,\\Bagasse Pulp ',;;,w

Item
Amount ,1Uni t Co s t.

Cost
Bahts!Ton

(a) Bagasse,
Partially
Depithed

(b) Salt Cake

2 310 tons 435.00/ 1,030.95
ton

o kg 1,387.00/ 138.70
ton

( c)

(d)

(e)

g)

(h)

Limestone

Powe+;

s;;t.li3am
1~\\i\,t,liif

Labor-Operating

Labor-Repairs,
and
Maintenance

75 kg

560 kwhr

3.0 ton

110 cu m

1.25
man";'days

.38
man-day

45.00/
ton

0.15/kwhr

42.75/
ton

0.15/cu m

45.41/
man,-day

57.92/
man-day

3.38

84.00

128.25

16.50

56.77

22.01

(i) Materials
Repairs,
Maintenance
and Misc.

(j) Control and
Administration -

(k) Supervii;;ion, Thai
Personnel

Estimated Basic Manufacturing Cost
of strong Bagasse Pulp (excluding
Depreciation and Overhead)

82.00

11.68

19.97

Bl, 594. 2V
O.D. Ton

"THIS SURVEY PROPOSAL.. IS THE EXCL..USIVE PRopeRTY OF" THE PARSONS & WHITTEMORE/L..YDDON ORGANIZATION. AND MUST
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2. Estimated Co:;t of Manufacture of High-Yield
Bagasse Pulp project II

Item
Amount

Reguired
Unit Co

Bahts>,

Cost
Bahts/Ton
O.D. Pulp

(a) Bagasse
Partia.lly
Depithed

(b) Salt Cake

(c) Limestone

(d) Power

1.560 tons .OO/ton 678.60

80 kg 1387 kg 110.96

70 kg 45.00/ton 3.15
i:fi'

«,.~-;"->\

56Q kwhr 0.15/kwhr 84.00
''If;,;\)

(e) Steam (per
metric

(f) Water

3.0 tons

110 cu m

42. 75/ton

0.15/eu m

128.25

16.50

(g)
'~~~J:0;!
" ifLabor-Operating 1.25

man.-days
45.41/
man,-day

56.77

(h) LaboJ:'-Repairs
and

'i""Maint(;;nance
Wi,b'
>",l;,;,-.'h'.

.38
man-day

57.92/
man-day

22.01

) Materials
Repail:s,
Maintenance
and Misc.

(j) Control and
Administration -

(k) Supervi~;ion, Thai
Personnel

Estimated Ba~;ic Manufacturing Cost
of High-Yield Bagasse Pulp
(excluding DE~preciation and Overhead)

82.00

11. 68

19.97

Bl,2l3.89/

"HliS SURVEY PROPOSAL IS THE EXCLUSIVE PROPER",Y OF' THE PARSONS 8< WHITTEMORE/LYDDON ORGANIZATION, AND MUST
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3. Estimated Cost of Manufacture of Bamboo Pulp
Project II

Amount
o,;:;:I;..;t;;.;;e;;.;;,m;.;... B:,.eguired

(a) Bamboo

Unit
Bahts

Cost
Bahts/Ton
OoD oPu1p

(b) Salt Cake

(c) Limestone

(d) Power

(e) Steam

(f) Water

100 kg ,141 0 00/ 114 0 10
ton

75 kg 45 0 00/ 3 0 38
ton

~"",

560~kwhr 0 0 12/kwhr 67 0 20

.0 tons 34 0 98/ 104.94
ton

110 cu m 0.15/cu m 16 0 50

(g) Labor-Operating L 25
man,-days

45 0 41/
man-day

56.77

(h) Labpr-R(;pair
i!l'" and
!tv;:tMaint<mance

Materials
Repaics,
Maint::mance,
and MLSC.

038
man-day

57.92/
man-day

22.01

82.00

(j) Control and
Administration - 11.68

(k) Supervision, Thai
Personnel

Estimated Basic Manufacturing
Cost of Ba.m.boo Pulp (excluding
Depreciation Overhead, Duties
and Taxes)

19 0 97

B738.55/
OoDo Ton

......-Wlii4W$llff>/f.----- .. .. a'_.C
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Eitim~tea @

Pulp for Wr ap.....p_i_n_g'"--p_a....p_e_r;;....--:::p=r:::;o=j!=e::c=t:=::I::l;:.· _

Item

(a) waste :Faper

Amount
Required

1.300 tons

~'

Uni t co'~·t/'

Bahts.

3($8.' 42/••,1'

fSn

Cost
Bahts/Ton
O.D. PulL

478.95

(b) Power 150 kwhr
,

(c) water 20 cu

(d) Labor-Operating
and
Maintenance

Estimated Cost of ,Manufacture
of Waste Paper Pulp (excluding
Depreciation and Overhead)

.12/kwhr 18.00

0.15/cu m 3.00

30.00

B529.95/
O.D. Ton

"1!'W'; SURVEY PROPOSAL IS THE EXCLUSIVE PROPE1:TY OF THE PARSONS 8< WHITTEMORE/LYDDON ORGANIZATION. AND MUST
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5. Estimated CClst of Manufacture of Was Paper
Pulp f6rCorrugating Board Project II

17 Olton 228.41

Amount
"Item Required

(a) Waste Paper 1.3 tons

(b) Power 150 kwhr

(c) Water 20 cu m

(d) Labor-Operating
and
Maint.enance

Unit
Bahts

5/kwhr

0.15/cu m

Cost
Bahts/Ton
O.D .. Pulp

22.50

3.00

30.00

Estimated B2isicManqt"acturing
Cost of Waste "Pape+" Pulp
(excluding Deprec1:~tionandOverhead)

B283.91/
O.. D. Ton

"'"fW," SURVEY PROPOSAL. IS Tl-IE EXCL.USIVE pnOPEllTY OF THE PARSONS 8< WHITTEMORE/L.YDDON ORGANIZATION, AND MUST
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6. Estimated Cost of Manufacture of Kenaf Pulp
from KenafFiber Clippings Project II

Item
Amount

Required
Unit

Bahts

Cost
Bahts/Ton
OoD. Pulp

(a) Kenaf 1.540 ton 1,082 0 00/ 1,666 0 28
toh

(b) salt Cake

(c) Limestone

(d) Power

80 kg

75 kg

60'> kwhr

,141.00/
ton

45.00/
ton

0.15 kwhr

91.28

3.38

84.00

(e) steam .3 ton 42.75/
ton

98.33

(f) Water 110 cu m 0.15/eu m 16.50

(g) Labon~Operating 1.25
.,t"

man,"';day
45.41/

man-day
56.77

(h) ,L~bor-Repairs

"l.,"i;and
Maintenance .38

man,":day
57 0 92

man~ay

22.01

) Materials
Repairs,
Maint,enance
and Misc.

(j) Control and
Administration

(k) Supervision, Thai
Personnel

Estimated Basic Cost of Manufacture
of UnbleachEd Kenaf Pulp (excluding
Depreciation, Overhead, Duties
and Taxes)

82.00

11.68

19 0 97

B2,152.20/
O.D. Ton

", HIS SUf'IVEY PROPOSAL IS THE EXCI_USIVe: PROPE;'1TY OF THE PARSONS 8< WHITTEMORE/LYDDON ORGANIZATION, AND MUST
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7. Estimated Cost <:,f Manufacture of Sack Paper
Project II
(Fiber' Furnish: 39% Imported Kraft, 16% Bagasse,

15% Kenaf, and 30% Bamboo Pulps)

Item
Amount

Reguired

st
Unit CostA Bahts/Ton

(/"." ..',.,,:;;,

Bahts ~~'OoD. Pulp

(a) Imported ~'aft

Pulp 0.400 ton

(b) Bagasse Pulp 0.165 ton

, (c) Kenaf Pulp 0.155 ,ton 2,152.20/
'.'1'0:\,;.,

ton

(d) Bamboo Pulp ton 738.55/
ton

( e) Rosin 20 kg 6,367.00/
ton

1,492.48

263.04

333.42

228.95

127.34

(f)

(g)

(h)

Alum

si:eam

40 kg

710 kwhr

4.2 ton

1,400.00/
ton

0.15/kwhr

42.75/ton

56.00

106.50

179.55

75 cu m 0.15/cu m 11. 25

( Labor-Operating .73
man-<iay

(k) Labor-Repairp and
Maintenance .36

man-<iay

(1) Materials-Repairs,
,Maintenance
and Misc.

(m) Control and
Administration -

(n) Supervision, ~ai

Personnel

52.56/
man~ay

58.11
man ..:.a.ay

38.37

20.92

61.00

9.35

15.98

,Estimated Basic Manufacturing Cost
of Sack Paper (excluding Depreciation
and Overhead)

Cost of·Sack paper at 5% Moisture

B2,944.15/
O.D. Ton

B2, 796. 94/
A.D. Ton

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVF.: PROPE,lTY OF THE: PARSONS 8< WHITTE:MORE:/L.YOOON ORGANIZATION. AND MUST
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8. Estimated Cost of Manufacture of Liner Board
Project II

(Pulp Furnish: 14.0% Imported Kraft, 31.5% Bagasse,
7.0% Kenaf and 47.5% Bamboo Pulps)

Cost
Bahts/Ton

Board
Unit Cost

Bahts "'" -,.;;;...;;.......;;.......;-

Amount
RequiredItem

(a) Imported Kraft
Pulp 0.145 ton 3,37,)0.

t~,ri!
541002

(b) Bagasse Pulp 0.325 ton 94.21/
ton

518.11

(c) 2,152.20/
ton

150.58

'(d) Bamboo J>\J.lp 0.4S0 ton 738.55/
t.on

(e) Rosin 15 kg 6,367.00/
ton

(f) Alum 30 kg 1,400.00/
ton

(g) Power 710 kwhr 0.15/kwhr

(h) Steam 4.2 ton 42.75/
ton

~,.i;t Water 75 cu m 0.15/cu m

j) Labor-Operating .73 52.56/
man/-day man.-day

(k) Labor-RE~pairs and
Maintenance .36 58.11/

man-day man.-day

(1) Materials-Repairs
and Maintenance -

361069

95.50

42.00

106.50

179.55

11025

38.37

20.92

61.00

(m) Control and
Administration 9.35

(n) Supervision, Thai
Personnel 15.98

Estimated Basic Manufacturing Cost of
Liner Board (excluding Depreciation
and Overhead)

Cost of Liner Board at 5% Moisture

B2,152.02/
O.Do Ton

B2, 044. 42/
D Ton

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPE::TY OF THE PARSONS e, WHITTEMORE/L.YDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EJ:PRESS PERMISSION GIVEN IN WRITING."
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of-Manufacture of Corrugating Board

83.3% Bagasse and 16.7 % Waste
Paper Pulps)

Amount
...I_t_e_m Required

(a) Waste Paper
Pulp 0.190 283.91/

ton

Cost
Bahts/Ton

Board

53.94

(b) High-Yield
Bagasse Pulp 0.ij60 ton 1,213.87/

ton
1,043.92

(c) Alum kg 1,400.00/
ton

28.00

(d) Power

(e) Steam

(f) Water

710 kwhr

4.2 ton

75 cu m

0.15/kwhr

42. 75/ton

0.15/cu m

106.50

179.55

11. 25

(g) Labor-Operating .73
'.>. man/-day

52.56/
man,-day

38.37

Labor-Repairs
Maintenance

(i) Materia1s
Repai:rs and
MaintE·nance

and
.36

man"":day
58.11
man-day

20.92
"

61.00

(j) Control and
Administration -

(k) Supervision, Thai
Personnel

Estimated Cost of Manufacture of
Corrugating Board (excluding
Depreciation and Overhead)

9.35

15.98

B1,568.78/
O.D. Ton

Cost of Corrugating Board at 5% Moisture Bl,490.34/
A.D. Ton

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPElTY OF THE PARSONS & WHITTEMORE/LYDDON ORGANIZATION. AND MUST
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10. Estimated COlt of Manufacture of Wrapping Paper
Project II
(Pulp Furnish: 32.5% Bagasse, 59.5% Bamboo, and

8.0% Waste Paper Pulps)

,Item
Amount

Required
Unit Co

Baht"s,

Cost
Bahts/Ton

Paper

(a) Bagasse Pulp

(b) Bamboo Pulp

(c) Waste P,tper

(d) Rosin

0.338 ton I, 021/
ton

4~ ")~~)

0.082 ton 529.95/
:')

/""";' ton
-,'it;;:;"

kg 6,367.00/
ton

538.84

457.90

127.34

(e) Alum 40 kg 1,400.00/
ton

(f) Power 710 kwhr 0.15/kwhr

(g) Steam 4.2 ton 42. 75/ton

(h) Wa€~x 75 cu m 0.15/cu m
,v;,t'""

"',' '"

(i) Labor-Operating .73 52.56/
man-day man,-day

Labor-RE!pairs and
Maintenance .36 58.11/

rnan,..:.a.ay man,-day
(k) Materials-Repairs

and Maintenance -

56.00

106.50

179.55

11025

38.37

20 092

61000

(1) Control and
Administration 9.35

(m) Supervision, Thai
Personnel 15.98

Estimated B~sicMan~facturingCost Bl,666.46/
of Wrapping Paper (excluding Depreciation a.D. Ton
and Overhead)

Cost of Wrapping Paper at 5% Moisture Bl,,58~.14/

A~D.Ton

, ..... .....,....~'''' ._..;_._._------------_-1
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11. Estimated Cost of Manufacture of Multi-wall
Bags from Sack Paper Project II

-Item
Amount

Reguired

c

Unit coi!;i;
Bahts

Cost
Bahts/Ton

Bags

(a)

(b)

Sack Paper

Power

1.020 ton 2,7t,9€:i.94
eo'h

25 kwhr .15/kwhr

(c) Labor-Operating 1.51 l'

man:-'day~

49.78/
man,-day

I
. ~

(d) Labor-Repairs
and
MaintE;nance 13

man7"7 day
6.90

(e) Materials
operat+B~

"~,;i'

(f) Materials
RepaiTs and
MaintE'nance

(g) Control and
.."Administration -

80.00

10.00

SuperviE;ion, Thai
Personnel 25 0 30

V~Estimated Basic 'Manufacturing Cost of
Multi-Wall Bags from Sack Paper
(excludingDepreci~tionand Overhead)

B3,058.80/
Ton

I

t_._---------...-........,.._-_...._. -1
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12. Estimated Cost of Manufacture of Grocery Bags
from Wrapping, Paper Project II

Item
Amount

Required
unit

Bahts

Cost
Bahts/Ton

Bags

(a) Wrapping Paper 1.020 tons 1,~83.14/ 1,614.80
ton

(b) Power 45 kwhr 5/kwhr 6.75

(c) Labor-Operating 1.51 ~

man.....:da1'\~
49 0 78/
manrday

73.48

(d) Labor-Repairs
and
Maintenance ,"/.13

manr'day
53.08/
man-'day

6 0 90

(e) ,Materia1s
Oper

(f) Materia1s
RepC%A:; sand
Maj.nt€mance

J)'.'*' ,--,

25.00

10.00

(g) Control and
(Administration 14.80

'<l,',,;:J,:

(h) "';;Supervision , Thai
Personnel

~!~stimated Basic Manufacturing Cost of
~. ,
Grocery Bags from Wrapplng Paper
(excluding Depreciation and Overhead)

25.30

B1,777.03/
ton

~-------------------_.__._.,~----------~------...........,J
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XXII. .. ESTIMATED SALES, COSTS AND PROFITS

A. General

In this section the estimated sales, costs add profits
for the proposed mill are projected for t~e first
thirteen years of operation. In order td\~ake these
projections, certain guidelines have b~en established,
and the assumptions on which these are~based are set
torth briefly in the following paragtaphs.

$,';, "', ""~

(!~{,rv

Estimated Tonnage of Various Products

Sack
Total Paper

,,>""

; 1st Year 30,000 6!10O

1

2nd Year 44,350 9,,000
·3rd Year 46,350 ,450

1

4th Year 48,350 ,900
5th Year 50,35 10,350

l~~~
Year 52,350 10,800
Year 54,350 11,250

8th Year 54"J 350 11,250
9th Year

,," j''' 11,25054;,,350
.Oth Year 54,350 11,250

rh Year 54,350 11,250
; 2th Year 54,350 11,250
3th Year 54,350 11,250

,

I
i
i

B. Production Forecast
~'t>'t

Based on the market survey giV&h~in Section IV of
this ~eport it is estimated that by 1968 (first year
of full operation) the Thai paper and board market
can easily absorb approxi~ately 45,000 tons from the
proposed mill. A conservative estimate has been made
of the yearly increases~irl tonnage for each grade and
the projected tonnage~J9£ each product to be sold are
tabulated below:

Multi-
GroceryLiner Corrug. Wrapping Wall

Board Board Paper Bags Bags

8,800 4,100 8,350 2,000 650
13,000 6,000 12,350 3,000 1,000
13,525 6,300 12,350 3,225 1,500
14,050 6,600 12,350 3,450 2,000
14,575 6,900 12,350 3,675 2,500
5,100 7,200 12,350 3,900 3,000

L5,625 7,500 12,350 4,125 3,500
15,625 7,500 12,350 4,125 3,500
15,625 7,500 12,350 4,125 3,500

5,625 7,500 12,350 4,125 3,500
15,625 7,500 12,350 4,125 3,500
15,625 7,500 12,350 4,125 3,500

5,625 7,500 12,350 4,125 3,500

It is to be noted in the Table above that, in the first
year of operation the total sales of products are
estimated at 30,000 tons. This figure has been used
on the assumption that the mill will require the
normal "shake-down" period to reach full production
and to allow a ma:cgin for development of markets.

,------------------_._------------------............-1
"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPEW'Y OF THE PARSONS II< WHITTEMORE/LYOOON ORGANIZATION. ANO MUST
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The following Table shows the estimated produc~ion of
various pulps to be produced and to be imported:

Estimated Pulp Reguirements

Imported, Proj~ Year Bagasse ]':!aste Bamboo Kenaf ,'c~: Kraft

I Ist'Year 12, 000 600 17,400
I 2nd Year 18,000 1,000 25,350
I 3rd,Year 18,800 1,050 26,500
,I 4th Year 19,600 1,100 27,650
I 5th Year 20,100 1,200 29,250

I&II 6th Year 19,000 2,400 12,400 00 16,850
I&:tI 7th Year 18,000 2,400_ 20,700 ,350 10,000
I&II 8th Year 18,000 2,400 21,70 3,350' 9,000
:1;& I I ' ' 9th Year 18,000 2,400 21,7iSQ 3,350 9,000
I&II lOth Year 18,000 2,400 21,,700 3,350 9,000
I&II 11th Year 18,000 2,400 ,"700 3,350 9,000
I&II 12th Year 18,000 2,400 ,700 3,350 9,000
1&11 13th Year ' 18,000 2.,400 ,700 3,350 9,000

c . Mill Facilities

..

,I

.The mill will be as two projects. Project I
will consist ir;l.j,.Lially of an 20 " 000· ton per year pulp

',:1'.;0' /

mill, based prf~arily on bagasse, a 54,000 ton per
year paper rq:fl:l and a multi-wall and grocery bag
converting prant. The balance of the paper mill's
p.ulp requ(~ment::; will be supplied by imported
unbleac~~d kraft pulp. Included in Project I will be
a compl~~e pilot plant for investigations of various
fibrous raw materials available in Thailand.

<')~;~/~,7

In\>phe second Project, another pulp mill with a
~o~inal capacity of 20,OOO~23,UOO tons p,er year, based
i.t~'rimarily on bamboo, is schedule.d to begin operation
five years after start-up of the first Project described
above. This period of five years between Projects L
and II is estimated to be the time required to
investigate, experiment with, and develop adequate and
continuous supplies of other types of fibrous raw
materials potentially available in Thailand, such as
bamboo, kenaf, an¢! local hardwoods. It is assumed that
the Thai Governm,,~nt will assist and support such local
development efforts to the fullest extent, including
reserving and protecting suitable land areas, training

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPE,:TY OF THE PARSONS 8< WHITTEMORE/L.YOOON ORGANIZATION. AND MUST
NOT BE REPROOUCED OR COPIEO WITHOUT THEIR EfPRESS PERI'llS510N GIVEN IN WRITING."
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of forestry personnel, and providing labor and mate
rials for reforestation and plantation programs.

D. Sales Prices of Products

The sales prices for products to be producect.'l}ave
been established 2.S follows: II;,'

Sack Paper
Liner BOclrd
Corrugatjng Board
Wrapping Paper
Multi-WaJl Bags
Grocery Bags

Baht 5,080
Baht 4,
Baht 471 100
Baht ,j,p;?:'g 5°

i,480
8,250

r ton
per ton
per ton
per ton
per ton
per ton

These prices have been used t~xoughout the thirteen
year projection, although in "t::'Re normal course of
events world pr~cEs can be ed to rise cons
ably in this period of tim~.. In a like manner, prices
of the raw materic,ls and "]L~bor have been assumed to
be constant, although too can be expected to
rise roughly in the s proportion.

It will be noted 1 these prices are somewhat
higher (average 7~:,) the current prices of im-
ported products must be emphas current
import prices unusual.ly low and must be expected
to increase it!,'J"the forthcoming years, thus reducing
the price dif'r-erential between the imported product
and the pr~?"gpcts to be imported in Thailand. This
price ditfer-entia] should be readily acceptable
bearing ~!~'ii mind the great benefits which the estab
lishm~t of domest.ic ma.nufacture will bring to Thailand.

",f:;r;&'i'7
tit;"

In ft@ition to the\ considerable sav ings in foreign
excH~nge which will accrue to the Thai economy, the
~tablishment of a local kraft pulp industry will:

1. Increase employment and training of skilled
workmen.

2. Eliminate the need of carrying large inventories
by the conSUffi(,"rs and shorten greatly the delivery
time of orders.. In v iew of the rather high rates
of interest current in Thailand, this will result

~ • .!

in major savings to the consumers, who can thus
avoid tieing up capital which might otherwise
earn substantial returns.

"THIS SURVEY PROPOSAL. 15 THE EXCL.USIVE PROPERTY OF THE PARSONS & WHITTEMORE/L.YODON ORGANIZATION. AND MUST
NOT BE REPRODUCEO OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING."
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3. Furnish a loc"l source of supply which will not
be subject to extreme price fluctuations in the
event of national emergency or in case of short
ages in world supply.

)

" 'f

4. Provide a morE rational use of local fib'tous
raw materials, especially bagasse wh~Qh· is pre-
sently being burned. ~

5. Provide more and better packagin~>materials

which will further rationalize d.i's'tribution in
Thailand and support Thailand~'xport promotion.

6. Provide a boost in the loc¥~economy in the
area of the mill.

7.

8.

Support the e:>:pansion
ties, and other local

Furnish an outlet
refineries.

transportation facili
ice organizations.

fuel oil from the Thai

It must further be ~pted (see page 425) that the
proposed sales pric~s for the domestically produced
paper yield, in he later years of production,
earnings in exc s of those needed for reasonable
dividends. ~~.is means that, to the extent that
these excesse'arnings are not required to be put
into reser(~B, the mill will be in a position to
significCl,nt'"ly reduce its sales prices. In other
words, i~}will be possible to strike a harmonious
balanCe. between t:be generation of sufficient capital

.f~;:~'f,,'::IJ;J'

resou~lZes for the mill and the benefit of lower
prig~.s to be passEd on to the Thai consumer.

\if?

E. C~~t of Operation
IV

1. Manufacturi!l9..-Costs

The estimated costs of manufacturing the various
pulps to beprcduced have been developed as shown

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPEF 11' OF THE PARSONS 6 WHITTEMORE/L.YDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR (:()PIEO ,\i,'1THOUT THE:R .:lRESS PEHMlSS10N GiVEN IN \\'RITING."
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in Section X)D:. In order to separate the operations
of Project I from Project II so that the effect of
a second pulp mill utilizing local fibrous raw
materials can be clearly demonstrated, and to show
how the expected 5-year periods of inves-t:~ent

concessions will affect each Project, tre'profit
and loss projections have been calcula:~e'd
separately for t.he paper mill, the ~;;pject I pulp
mill and the Project II pulp mill. ~#

{:\":',''V*

The prices used for transfer of p\flp to the paper
mill were developed as follows,;:."

4"<"'~ij

Bagasse pulps were priced ttr~~same as similar pulp
-from Taiwan delivered to tFe Thai mill.

Bamboo pulp was priced mid-way between bagasse
pulp;and imported kra~~ pulp.

Kenaf pulp was priced the same as imported kraft
AL"!',

·pulp.

2. General Expense

General expenses were calculated for pulp and paper
mills to incltide the estimated cost of general and
technical<..rnanagement fees plus 1% of sales for the
pulp mill~~ (to cover insurance-and ~iscellaneous
expense'~), and 3% of sales for the paper mill (to
cover: insurance , sales, advertising and
misc~lianeious expenses).

,',,<\

3. :Fr~~ght on Products
\:':>':J
Freight expenses were calculated at Baht 67 per ton
of product.

4. Dividends on Preferred Stock

Dividends on prefered stock have been calc4'lated
at 7% of the stock value.

5. . Taxes and Duti.S§..

It has been assumed for the purposes of this
report that th3 enterprise will be exempt from
sales and incone taxes and import duties for five
years on Project I and the profits on sales of pulp
from Project II will be exempt for a further five
·years.

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPE.~TY OF' THE PARSONS 8: WHITTEMORE/LYDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR E;'PRESS PERMISSION GIVEN IN WRITING,"
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6. Dividends

Proposed dividends are restricted to 70% of the
available funds and to 15% of the equity share capi
tal, whichever is Jower, during the first 12
(period of repayment of senior debt). The
of funds available can thus be earmarked
reserves (modernization, obsolescence, E;J:F·) or can
be passed on to the Thai consumer in ths",,,,,torm of
reduced selling prices of the mill'sJ21Wducts. The
following Corporate Cash Flow Sheet Ha:k been prepared
to reflect these requirements.

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPEl'llI' OF' THE PARSONS 1% WHITTEMORE/L.YDDON ORGANIZATION AND
NOT BE REPRODUCED OR COPIED WITHOUT THEIH EXF,ESS PERMISSION GIVEN IN WRITING." • MUST
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11 < I TABLE XXIIAl il1o .<
U"D
c:U
00
m"il
00 ,

CONSOLIDATED CORPORATE CASH FLOWo ~ ~
;1)r
n-oU!
1J~

iii:X: i 1st 2nd 3rd /;"'4th 5th 6th 7th 8th 9th lOth 11th 12t-h 13th01'1

~ ~ i-n Year Yea.r Year . Year Year Year ~ Year Year Year Year Year
-i r:Ie <.

~ ~ J 1. NET_J?l~J)FIT (J:.QssJ
X1J
rrt;u

~ ~ I a. Paper Mill C OOOBo 12090 34958 44836 50867 56672> 29444 32224 34196 36234 38209 39907 40856 41096
~:::; I bo Pulp 1<1i11-Proj 0 I

ffi~ I 'OOOB. (12820 ) (9442) (5578) (3978) (2812) 6098 6823 7442 8624 ""'., ""- " r "...,"""t ""';I.l..;;;:) ;; v :; j ~'';:;

L, "Il ••

1J~ c. Pulp M111-ProJoII
mJ:

;~8092~~ 'OOOB
-~- --- 41839 432/1.5 44737 33409

~~ I TOTAL 'OOOB ( 730) 392?8 46889 5386Jl 1~ 82858 86921 91570 82451-_.- -_.-
ggI~: 20 DEPRECIATION
~ ~ ALLOWANCE
z~
~M a o Paper Mill 'OOOB 23,269 23269 23269 23269 23269 23269 23269 23269 23269 23269 23269 23269 23269;1)3:
-0

b. Pu1p,Mil1-ProjoI:!:u
2 m
G'lr 'OOC;>B 13885 13885 13885 13885 13885 13885 13885 13885 13885" 13885 13885 13885 13885': -<

0 Co Pulp Mi11-ProjoII0
0
z 'OOOB 9384 9384 9384 9384, 9384
0 ~ .. ~

;u TOTAL 'OOOB 37154 37154 37154 37154 46502 46502 46502 46502 46502 46502
G'l --- ~;po " ..:. '.<....~'
z ~~;;;.;.

N 3 0 TOTAL CASH FLOW>
-l

36424~ I
°OOOB 62670 76412 84043 91014 98276 122916 129360 133423 138072 128953 13113 131656

;po
z
0

3:
c
In
-i
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TABLE XXII

31185 31185
_._-~~-_.-::::::l r:::'f---".~

31185==

CONSOLIDATED CORPORATE CASH FLOW

31185------

12026% 15.00% 15000% 15.00% 15000% 15000% 15.00% 15000% 15.00% IJO

17.52% 22.35% 21016% 24083% 28.18% 23.83% 29.93% 29044% 30.91% 32060% 29.29% 38.76% 47064%

25497==
PERCENT OF COMMON
SHARE EQUITY

AVAILABLE FOR RESERVE
OR PRICE REDUCTION 10927 15284 12805 20436 27407 24400 41255 39912 43975 48634 39505 65662 62566

PERCENT OF COMMON
SHARE EQUITY

PROPOSED
DIVIDEND 'OOOB*

7.

9.

8.
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"O~ TABLE XXIII
~-<
0"0
C;U
nO
MU
00 I

ESTlMAT~D SALES, COST AND PROFITS FOR PAPER MILLo l1 l:l> ,
;l)r
n-om
3! i ,

'[4thaPI I 1st 2nd 3rd 5th 6th 7th 8th 9th lOth 11th 12th 13th
~ ~ I Year Year Year Year Year Year Year ~ Year Year ~ Year-n-1 r
::t:c:
Omc_
-1<
-1 M
::t:"O
!'i;U
;iio

"0mM
,;,. ;.v

a Q Sack Paper-Torrs 6100 9000 9450 9900 10350 10800 11250 11250 11250 11250 11250 11250 11250"0-1
;l)o{

\;lo Unit Sales Price
tn"ll

1J:! - Bo 5080 5080 5080 5080 5080 5080 5080 5080 5000 5080 5080 5080 5080m.l.
:liM Gross Revenue-3:-0
-;r..

uOOOBe 30988 45720 48006 50292 52578 54864 57150 50 571 57150 57150 57150 57150Ul;l)
~ f.n
00zz
OUl
:<ll' bo Liner Board-Tons8800 13000 13525 14050 14575 15100 15625 1562 15625 15625 15625 15625 15625
fI1~
Z::t: Unit Sales Pricez=i

-I - B<. 4700 4700 4700 4700 4700 4700 4700 4700 4700 4700 4700 4700~g!
;0- Gross Revenue--0:!;u
zfl1 'OOOBo 41360 61100 63568 66035 68503 70970 73438 73438 73438 "13438 73438 73438 73438Or
': 0{

0
0
0

Co Corrugatingz
0 Board - Tons 4100 6000 6300 6600 6900 7200 7>00 7500 7500 7500 7500 7500 7500;u ,
0

Unit Sales Price:l>
z
N - Bo 4100 4100 4100 4100 4100 4100 4100 4100 4100 4100 4100 4100 4100

!I Gross Revenue-
'OOOB. 16810 24600 25830 27060 28290 29520 30750 30750 30750 30750 30750 30750 30750

"-
0

::
c
l1
-;
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'0 < I TABLE XXJ):~<:ont.J::ui'1"o -,
(1)
c:U
nO I (9ont ,,)ll1u ESTII4ATEP SALES, COST AND PROFITS FOR PAPER MILL00 .
o ~1 I .i·:~-/:~:~~~

~ ~ I
o til I 1st 2nd 3rd 4th 5th 6th 7th 8th 9th lOth 11th 12th 13th
1J -1

"c_.

iii:I: I ~ Year Year year Year ~ Year Year -Year Year Year Year Year
tJ m a --
~rJ
-0-I r d. Wrapping PaperI Co(/)

-Tons 8350 12350 12350 12350 350 12350 12350 12350 12350 12350 12350 12350 12350c_
-1<
-I PI Unit Sales:t"tJ
I"i1 ;;u

price - B. 6950 6950 6950 6950 6950 6950 6950 6950 6950 6950 6950 6950 6950;;j 0 '

[-] @ I (?~oss e:." I;0-< - GOOOB. 58033 85833 85833 85833 85833 85833". 85833 85833 85833 85833 85833 85833 85833
~o
(/)"Il

1) i I
ti-Wall~ m I e"3':1)-» Bags ,... Tons 2000 3000 3225 3450 3675 3900 5 4125 4125 4 5 4125 25 4125(/);0

~(/)
Unit Sales00zz

Gl(/) Price ,... B. 7480 7480 7480 7480 7480 7480 7480 7480 7480 7480 7480 7480 7480
:<ll>

Gross Revenue-m~
Z:I:

- 1000B. 14960 22440 24123 25806 27489 29172 30855 30855 i30855 30855z=i 30855 30855 30855
-I

:E 1l1•~ I f" Grocery J:?ags--1;0
zmG'lr Tons 650 1000 1500 2000 2500 3000 3500 3500 3500 3500 3500 3500
'- -<
. g I Unit Sales

iI Price - B. 8250 8250 8250 B250 8250 8250 8250 8250 8250 82 50 8250 8250
Gross Revenue-

- 1000B. 5363 8250 12375 16500 20625 24750 28875 28875 28875 28875 28ff75 2.8875 28875z
N
:>

gI g. Other ·Income-
z - . •OOOB" 0 0 0 0 0 0 0 0 0 0 0 0 0
:>
z
o I

2" TOTAL INCOME 167514 247943 259735 271526 283318 295109 306901 306901 306901 306901 3069013': •
C
tl
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P1 1] I (Cant .. )00 ESTIMAT~D, SALES, COST AND PROFITS FOR PAPER MILL
o~
;Or

g lii I 1st 2nd 3rc}'" ,,4th 5th 6th 7th 8th 9th lOth 11th 12th 13thIJ -I

iii ~ . Year Year Year ,f'%',Year Year ~ ~ ~ ~ ~ Year Year YearlJ fT1 i
=E ~-(
-()
-I r:J: C

°Ulc_
-1<
-1 m
:l:1J
P1 ;u
;02
fl1 PI
X;o

a .. Manufacturing ExpenseIJ -I;0-<
f\1 (inc1 .. Control and(flO
(fl'1l

1)-1 Administration)mJ:
;um

(1) Sack Paper3:1)
(ji>
tIl;U - Tons 6100 9000 9450 9900 10350 10800 112 50 11250 11250 11250 11250 11250
o ~ Izz Unit Mfg ..
(;lUI

~ -trr.,

:<ll' Cost - B.. 3723 3676 3671 3667 3663 4040 4038 403,B'\} 4038 4038 4038 4038 4038

~ ~ I Gross Cost
z-l •OOOB. 2.2710 33084 34691 36303 37912 43632 45427 45427 45427 45427 45427 45427 45427-I

~~
;0 -

:J ~ i (2) Liner BoardZfll
Glr
': -< Tons 8800 13000 13525 14050 14575 15100 15625 15625 15625 15625 15625 15625 15625

II Unit Mfg ..
Cost - B. 3576 3528 3524 3518 3516 3834 3831 3831 3831 3831 3831 3831 3831

~ I Gross Cost

'OOOBo 31459 ~586~~ ,~*"7 ': '" 49428 51246 57893 5985S 59859 59859 59859 59859 59859 59859-~ e ,to",
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0
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>z
0
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00 I EST~TED SALES, COST AND PROFITS FOR PAPER MILLIll'll (Cont. )00.
o~

~ ~I 1st ~d , 3rd 4th 5th 6th 7th 8th 9th lOth 11th 12th 13th
0 111
'll-l YearjijX ~ ear Year Year rear. Year Year Year Year year ~ Year
0 111

:E~
-0-I r (3) Corrugating BoardXc0 111 'l6~e:_ - Tons 4100 6000 6600 6900 7200 7500 7500 7500 7500 7500 7500 7500
-1<
-1 111

unit Mfg.X1I

2142 ~138III:U
;00 Cost.. B. 2195 2147 2135 2407 2404 2404 2404 2404 2404 2404 2404
~a: Gross Cost1I;U
:u'"' vOOOB. 9000 12882 13495 14111 ~4732 17330 18030 18030 18030 18030 18030 18030 18030111-<
1110
111"11
'Il-l
III.X (4) Wrapping paper

123S
;Ulll
:!:'Il - Tons 8350 12350 12350 12350 12.350 12350 12350 12350 12350 12350 12350 12350-»lll;U
!!.!lll unit Mfg.00
z·z Cost 0 B. 3558 3510 3506 3502 3498 3EIT3L 3610 3610 3610 3610 3610 3610 3610
Gl III

<ll' Gross Costl1l:E
4ls~ 44584Zx vOOOB'.· 29709 43349 43299 43250 43200 44621 44584 44584 44584 44584 44584

z~
:E l1l
;u.:!:

(5) Multi-Wall- 0:!:u
4~zJll Bags -Tons 2000 3000 3225 3450 3675 3900 4125 4125 4125 4125 4125 4125(;1 ....

" !(
c Unit Mfg.c
0 Cost. B. 4462 . 4076 4034 4005 3980 4350 4335 4335 ·~'4U5 4335 4335 4335 4335
z
0 Gross 'COst;u
Gl vOOOB. 8924 12228 , 13010 13817 14627 , 16965 17882 17882 17882 ~7882 17882 17882 17882:>
z
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TABLR XXIII (Cont. 1 '
i..

ESTIHATED' SALES, "COST;, AND .PR(b~,ITS FOR PAPER M:ILL , (cent 0)
-

1st ~d 3rd 4th 5th 6th 7th 8th 9th lOth 11th 12th 13th

~ yeafq Year Year Year Year ~ Year Yea'r Year Year ~ I!!!:-
(6) Grocery Bags

1506}- Tons 650 1000 2000 2500 3000 3500 3500 3500 3500 3500 3500 3500
Unit Mfgo

~7a.CostoBo 4022 3854 3814 3759 3852 3846 3846 3846 3846 3846 3846 3846
Gross cost
, °OOO'B. 2614 385. 5721· 7568 \'~398 11556 13461 13461 13461 13461 13461 13461 13461

TOTAL BASIC lWIUFACT'IRDlG C()S~

b 0 General Expense
(incl. Adv~rtising,

Sales, Generili
Managemerit, Technicil1
Mana,,_ent Pees,
Insurance, etc.) .~15945 19387 152'89 15790 16270 16770 17124 157 3:3914 11937 11937 11937 11931

Co Freight on Products
<at average rate of
B067 per ton) 201d 2971 3105 3239 3373 3507 3641 3641 . 3641 4"~641 3641 3641 3641
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ESTIMATED SALES, COST AIm" PROFITS FOltPAPBll KILL (Cant.)

60 DT IJfcau BEFORB
IftEllEST OR LOBG
TBU DBBT OR TAUS

21~64 51055 60194 64751 69291 59566 63624 64489 667~ »881168811 68811 68811

1st ,«d 3rd 4th 5t~ 6th 7th 8th 9th lOth 11th 12tl1 13th

Year ar Yeah Year 'Year Year ~ Year Year Year Year 'tear Year

~
40 DEPQCIATIO.lllALLOWAlllCE

a 0 Machinery and
Equipaent (7~%)

220t1t22009 22009 22009 22009 22009 22009 22009 22009 22009 22009 22009 22009

bo Building. and
Structures <2~%)

1260 1260 1260 1260 12~ 1260 1260 1260 1260 1260 1260 1260 1260

TPTALjDBPQCIATIOB 23269 23269 23269 23269 23269 23269 23269 23269 23269 23269 23269 23269 23269

50 'l'O'!'AL COST 01' OPERATIOJfS
BU'ORBIftDBST 0' waG
TEbBE"" ..OR TAUS " .. ?'

145650 196999 19~541 206775 214027 235543 24327 2~912 240127 238090 238090 238090 238090
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OlD ESTIMATED SALES D COST AND PROFITS FOR PAPER HILL (Conto)
;o~

8"I ~nd"lJ00i-x 1st 3rd 4th 5th 6th 7th 8th 9th lOth 11th 12th 13th
~1II

=:~ ~ X!tfl -~ ~ Year ~ ~ Y~J:lr Year Year Year Year ~
-0ooI rXc
o IIIc_

~001< 70 INTEREST ON LONG
00I 111
X"lJ TERM DEBTlII;o
$0 -~~ a o Dollar Loans 6322 12645 11906 101f1 9167 7903 6638 5374 4109 2845 1581 316 0
"lJ;o

bo Dividends.on;v~
mo Pref o· Stock. 3452 3452 3452 3452 3452 3452 3452 3452 3452 3452 3452 3452 3452
Ul'1l

~;J I:olll 9774 16097 15358 31884 126S 11355 10090
3:11 TOTAL INTEREST 8826 7561 6297 5033 3768 3452
->Ill;o
!!!Ill

00 I 80 NET PROFIT (LOSS)zz
G)Ul

BEFORE TAXES 12090 34958 44836 50867 56672 4821~3534 56163 59213 61514 63778 65043 65359
<Ill
Ill=:
Zx

Z ~ I 90 TAXES.:e III 10668 ).4>668;03: a o Sales 0 0 0 0 0 9052 10668 10668 . 10668 10668 10668
-0
:!:<J
Zlll bo Income 0 0 0 0 0 9715 10642 11~ 12311 12637 13203 13519 13595
Gl ....
". ~.gI TOTAL TAXES 18767 21310 21967"1'22979 23305 23871 24187 24263

z
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II 100 N~T PROFIT (LOSS)
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00
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~ g I ESTIMATED SALES COST & PROFIT FOR PULP MILL
:u~
o iii· . ~

PROJEqT I
o.
'll-t

~ x I 1st 3rd 4th 5th 6th 7th 8th 9th 10th 11th 13thtJlIl 2n~
12th

:E~ Year X!.L Aear ~ ~ ~ ~ Year ~ Year Year ~ Year-0
-tr-

~ ~ I
~

c-. -t <
REVlNUE-till

X'll
tI1:u;vO
~ ~ I 10 SALES TO PAPER MILL
'll:U
:u~
~o a o strong Bagasse1Il'1l
'll-l Pulp - Tons 8600 13000 13600 14150 143~ 14700 12000 12000 12000 12000 12000 12000 12000
tI1 X
;lilT! Unit Sales:l:'ll
-):0

2688 2688 2688 2688 2688 ij;5 3045 30451Il;u Price - Bo 3045 3045 3045 3045 3045
!!.!1Il
00 Gross Revenuezz
t;llll °000 Bo 23117 34944 36557 38035 38573 4476t'..,36540 36540 36540 36540 36540 36540 36540<II>
1T!:lEZx v

~..z~ bo High Yield Bagasse
:11 IT! Pulp - Tons 3400 5000 5200 5450 5750 6000 6000 1'6000 6000 6000 6000 6000 6000;113:
-0 Unit Sales::!:u
ztI1
t;l .... Price - Do 2100 2100 2100 2100 2100 2317 2317 2~7 2311 2317 2317 2317 2317" !(

tl Gross Revenuetl
0 ,DOOO B o 7140 10500 10920 11445 12075 13902z 13902 13902 1~2 +3902 13902 13902 13902
0
;u

3250~ 3250
t;l
» co Kenaf Pulp - Tons 3250 3250 3250 3250 3250
z
N Unit Sales»
-I

Price -(5 B. 3731 3731 3731 3731 3731 3731 3731
'!- ,
:r> Gross Revenue
z 1000 B. 12126 12126· 12126 12126 12126 12126 12126tl
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00
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o ~ I ESTIMATED SALES COST & PROFT FOR PULP MILL:u~
0- PROJECT I
0 11I .....
'11-1-x
~1lI

2nd<1 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th
:E~ 1st 13th
-0 Year ~ear Year Year Year Year Year Year Year Year Year-Ir- Year Year
Xc:
°Ulc:_

~-1<
-I III REVENUE (cont. )X '11
11I;u
:00

~~ d. waste Paper
'tl-l

Pulp - ~ons 600 1000 1050 11'1:>0 ~ 1200 1200 1200 1200 1200 1200 1200 1200 1200;uo<
111

0
ffi"IJ unit Sales
"0-1 Price - B. 350 350 350 350

~
355 355 355 355 355 355 355 355111 X

:u 11l
3: '11 Gross Revenue-l>
UI;U

'000 B. 210 350 368 385 420 JA26 426 426 426 426 426 426 426!!lUI
00zz
(Ollll
:;:ll' e. Other Income
ItI :::
Zx

~29~ 62994z~ 2. TOTAL INCOME 30467 45794 47845 49865 51068 59090 62994 62994 62994 62994 62994
;::1TI )R~;ul:
-0
::!:u
Z 111 COST OF OPERATION,(Ol ....
" ~ NET INCOME & PROFITtl

tl
0

~ I 3. OPERATING EXPENSE
;u.
G'l
l>
Z a.. ManufacturingN
l> Expense (incl.-I
0
!- Control &
l> Administration)z
tl

1) strong Sagasse3:
c:

Pu10 - .Tons 8600 1300 13600 14150 14350 14700 12000 12000 12000 12000 12000 12000(Il 12000
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ESTIMATED SALES COST &PROFIIJ: FOR. PULP MILL111'0
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o III PROJECT I:o~
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o III
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Xc
°Ul NET INCOME & PROF:fT (Cont.)c_
-1<
001 111
X'U
111:0 I 3. OPBRATING EXPENSE (Cont.).:u~
~111
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0
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~'Jl control &
'0-1 Administration111 X
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UI;o
!!!l/l
00
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llll/l
<Ill ing ~ost -Bo 1"736 1618 1608 1598 1593 162"7'7 )597 1594 1594 1594 1594· 1594 1594
ll!~
Z:x: Gross Cost
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:Ell!
:03:
-0
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2) High YieldzlI1
lll--", ~ Bagasse0

0 Pulp - ,Tons 3400 5000 ·5200 5650 5750 6000 6000 6000"" 6.QOO 6000 6000 6000 60000
z

unit Kanu-0
::0

facturingiii
l>
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00
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'11-1
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~111
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~111
'll;u
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'11-1
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:u 3:
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ZIT! Uni t Manu-(;l'"
'; !<

facturing0
c
0 Cost - B 279 279 279 279 279 284 284 284 .". ..284 284 284 284 284
Z

0 Gross cost:u
Ii) '000 Bo 167 279 293 307 335 341 341 341 34~;t'i 341 341 341 341l>
:z
N
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~ I TOTAL BASIC MAlIUFACTURIBG
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'U-i-x
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PROFIT (Cont.)JlI:U
;00
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00 Fees, Insurance,zz
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g~ I ."00 ESTDtATED SALES COST & PROFIT FOR PULP MILLJ1I'll
cO
OUI PROJECT I
::u~

8"I 1st ~nd 3rd 4th 5th 6th 7th 8th 9th lOth 11th 12th 13th:l!~
aJ1l

~ ~ ~ ~ ~ Year Year Year Year Year Year Year ~
:e~
-0
-II'"
Xc:

5. TOTAL COST OF"°Ul
~

c:_
oof< OPERATIONS BBFORE-I J1I
X 'II

INTEREST ON LONG 0J1I::u
:UO

~~ TERM DEBT OR ~AXES 39883 48427 47125 4a226 48944 48342 50549 50030 49553 48991 48991 48991 48991
'll::U

rn ~ I 6 0 NET INCOME BEFOREUI'Il
"Ooof INTEREST ON LOBG,

2\t4
111 X
::u 111

TERM DEBT OR TAXES ( 9416) (2633) 720 1639 10748 12445 12964 13441 14003 14003 14003 140033:"0
-:to
UI::u
!!lUI

00 I 7 0 IBTBREST -DN LOBGZZ
QUI TERM DEBT" 3404 6809 6298 5617 4936 ~ 42~ 3575 2894 2213 1532 851 170 0
:;::11>

111~
Zx

Z ~ I 80 NET PROFIT BEFORE
:E 111

TAXES (12820) (9442) (5578) (3978) (2812) 6493 8870 )<J.0070 11228 12471 13152 13833 14003::ull:
-0
::!::u
zl11

~ ~ I 90 TAXES
c
c
0

i I a. "Sales 0 0 0 0 0 975 1072 1072 (972 1072 1072 1072 1072
b. Income 0 0 0 0 0 1555 1700 2175 271~:",~ 2775 2945 3115 3158

l>
Z

~ I TOTAL TAXES 0 0 0 0 0 2530 2772 3247 3186 ~47 4017 4187 4230
::!
0
Z

~ I 10" DTPROFIT ·(01. LOSS)
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z~ . 1
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-1 111
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;o~ a. Manufacturing111
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!!lUI
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::!:u
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0 2) waste Paper
;u
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0
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XXIII. CONCLUSIONS
(

The following conclusions are drawn on the bq~is of the
Feasibility Study covered in this Report.

,
C. 'The chemical requirements

alum were ascertained to
lime or limestone, anot
found to be available in

A.

B.

D.

E.

F.

G.

H.

I.

A market of approximately 45,000 tons per year of
corrugating and liner, boards and multi-wall and
grocery bag paper was determined to be availab1e by
the time of mill start-up in 1967 and this ma.t '
was indicated as having a potential to incr se to
54,000 tons per year by the seventh year 0 perations.

The fibrous raw materials requirements we e determined
as being available in the form ofsug ana bagasse
to the extent of 40% of the total requ ements
initially plus a small amount of wa paper together
Wit.h bamboo, 38%, and kenaf, 6%, ~n roject II. The
amount of imported kraft pulp wou~ be a maximum of
20% after the first full year ~operation of the
complete mill.

~alt cake, rosin, and
e necessarily met by imports~

important chemical was
Thailand.

Fuel for generating s am and power was determined as
best being imported fuel oil.

A labor force o,"-nearly500 people was found to be
necessary for ~ration of the mill. Included in
the labor fo~e would be a .20-man foreign management
staff which ~uld be gradually replaced by Thai
personnel

severa~itable sites are available on the Mae ~long
River within 100 km of Bangkok.

~
Anltconomically feasible kraft pulp and paper mill can
be~nstalled in Thailand provided that (1) the mill
is classified as Group A by the Thai Board of
Investment and (2) the mill is protected against
abnormally low-priced imports by the existing import
(license) control system.

A workable financing plan has been developed for the
proposed mill.

The proposed mill will contribute greatly to the
economy of Thailand as follows~

"THIS SURVEY PROPOSAL IS THE EXCL.USIVE PROPERTY OF THE PARSONS & WHITTEMORE/I..YDDON. ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING."
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It will provide a domestic supply f0l; a major
. market of paper now imported and, therefore, will
save importantly on foreign exchange. .

It will permit the utilization and development of
domest.ic rawrnaterials.

It will create . a new financially and sociall~.;...
rewarding employment for many men and woment~oth
in the operation of the mill itself and t
supply of· the fibrous materials, as well a in
other fields of transportation, materi supply,
and marketing of the products.

"

"THIS SURVEY PROPOSAl. IS THE EXCLUSIVE PROPERTY OF THE PARSONS & WHITTE~ORE/L,YCCON ORGANIZATION. AND MUST
NOT ElE REPROCUCEC OR COPIED WITHOUT THEIR EXPRESS l"ERMISSION GIVEN IN WRITING.'" .
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It is the hope of the Parsons & Whittemore and Kearns
International Organizations that this Feasibility

.Study and Project Proposal concerning a kraft pulp and
paper mill for Thailand meets with the approval of the
Thai Board of Investment, on whose behalf this study
and proposal was prepared.

The Parsons & Whittemore Organization, which undert99~

the preparation of this study and 'proposal, assures Mfe
. Thai Board of Investment that full cooperation wi e
given towards the success of the project.

Respectfully bmitted,

PARSONS & ~TTEMORE, INC 0

,
Prepa d by:

·;8ii/4/dk<
Robert E. L. Wheless
Senior Process Engineer

Vice~President

se h E. Atchison
ice-President

in Charge of Pul'-'and
Paper' Project~ ivision

Supervised by:

~~&3f!~~
V-conomist

Prepared under the Direc ion
o

~N.Mv~~N. McGovern

"THIS SURVEY PROPOSAL. IS THE EXCl.USIVE PROPERTY OF THE PARSONS lit WHITTEMORE/L.YDDON ORGANIZATION. AND MUST
NOT BE REPRODUCf;D OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING."
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PROl\10TION. ..,

OF
INDUSTRIAL INVESTlVIENT ACT

B.E. 2505 ,.
.~

In tbe name of

iIis ''NIajesty King Bhllmibol Adulyadej
Given on tlle 31st day of January, B.E.2505

Being the 17th Year' of the Present Reign,
. "

His Majesty King Bhumibol Adulyadej is 'graciously pleased to
~~m~: '

Whereas it is expedient to revise the law' on promotion of indus-,
trial investment so ?,s to be mOre effective;. '

Be it, therefore, enacted by the King by and with the advice and
consent of the Constitu,cnt Assembly acting as the National Assembly,
as follows: '.. : ,"

Section 1 This Act shall be called the " Promotion of Industrial
Investment Act, B.E; 2:505".

Section 2 This Act shall come into force as and from the day
following the date of its pUblication in the Government Gazette.·

" Volume 79, Purl12 (Special' Issue), dated the 9th Febru:1ry. 2505 (1962).

,~
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Section 3 The Promotion of Industrial lnvestnwnt Act, RE.

2503 is hereby repealed.

All other laws, regu1ation~ and rules ill so far as thq rdate to

provisions of this Act or are contrary to or ineonsbta11l with its provisions

shall be replaced thereby.

Section4 In this Act: '

"Industrial activity" means industry, agriculture. animal hU$4

bandry, fishery, transportation, and provision of facilities for or promotion

of tourism as dclined by the ministerial regulations or by announcement

of the I30ard issued under 'Seetion 5;

"Promoted person" means a, natural or juristic person who

undertakes an industrial activity and obtains a promotion certificate

under this Act;

.. Board" means the Board of Investment;

" Executive Co l,nmittee " means the Exe'.:utivc 130Qrd of lnvcstmt.:nt;

.. Member" means a member of the Board of Investment and

includes the Chainn:m of the Board of Investment;

.. Executive member" means a mcmber of the Executive Ooard •

of Investment and includes the Chaion:\,[l tlf the Executive Board of

Investment.

Section 5 Industrial activities which may be promoted under

this Act are dassilied into three groups, viz':

( I) Indu~trial activities un\ler group A. arc those which are

vital and neccs~ary to the eC\1nomy or the country, as shall be designated

by minis'terial regulation dctining the categories, sizes. or other conditions

applicable to this classification;

( 2 ) Industrial activities under group B. arc those which are

kss vital and necessary to the economy or the country than those under

group A., as shall be designated by ministerial regulation defining the

cn tegorics, sizes. or other conditions applkable to this classification;

(3) Industrial aqtivitics under group C. are thosc other tha11

the industrie... classified under groups A. and 8.. in 'respect to which the

categories, sizes, and other conllitions shall be defined hy annQuncement

of the Board with the approval of the Prime Minister.
.

, I;

Section G There shall be a [3oard of Investment which shall have

the powers and duties relating to promotion o~ inullstrial investment as

-2:-

defined herein. It shaH consist of the chairman and other members,

not exceeding fourteen ill number, who shall be appointed by the Cabine,t.

The Cabinet may appoint other persons, not exceeding seven in

number, to be advisers ~f the Board. '

The Board may appoint any person to be its secretary.

Section 7 A member or adviser of the Board shaH hold office

for a term of jwo years.

A retired member or adviser of the Board may be reappointed.

Section 8 Apart from retirement upon expiration of the term

of office under Section 7 a member or adviser of the Board vacates his

office upon:

( I) death;

( 2) resignation;

( 3) becoming bankrupt";

( 4) being adjudged incompetent or quasi-incompetent;

( 5) being convicted and sentenced, by a final judgment, to

imprisonment, except for a petty offence or that committed by negligence.

Whenever a member or adviser of the Board vacates his office

before the expiration of the term of office, the Cabinet may appoint any

other person to fill the vacancy.

The member or adviser of-the Ooard appointed under the foregoing

paragraphshaU hold office for the rem"ining term of the member or

adviser of the Board he replaces;'~

Section 9 At any meeti~g of the' Ooard, attendance of' a! least'

one half of the total melpbership shaH be required to constitute a quorum.

If thc Chairm~n' is absent from the meeting, the members present shall

elect one among themselves to' be Chairi11an" Any decision of the

meeting shaH be taken by a majority of votes.

Each member 'shall have one votc in casting votes. In case of

a tie in voting the Chairman. shall cast one extra vote to re~lch a JecisiOI1.

Section 10 When the Chairman of the Board is unable to perform

his functions, the Primc Minis!er shall appoint onc of the members to

act in this capacity.

Section 11 There shall be an Eitecutive Committee of the Doard

of Investment, consisting of the Chairman of the Doan.lof Investment

--:3-



as Chairman and other memhers 110t to exceed six in numher to be
appointed by t.he Cabint?t, which shaJI perform such duties ttsallthorizcd.
bv resolution of the Bo,~rd and otill:r alln;iaistrat"i\'c ftmctiol~s: . . ".. ;:.::. . -.. .'. . ...

TI~c Executive Board may appoint any person to be its. s~cr.ctar1.

An executive membt.'r shall rl'main in oOke. for a term of two
years.

A retired executive member may be reappointed.

Section 12 Apart 1'1'0111 rctilcmelll upon c::piratiol1 \)f the term
of office under Section 11, the pro·;j~iolls of Scdion 8 shall ,'pplyin the
same manncr to the cxecutiv~ mCI~lber.. .

Section 13 111e provisiom of Section 9 shall apply ill the snmc'
manner to a meeting of' the Exc.:utivl' {loard.

Section 14 The BO:lrd ~r the E.,\ccuti\·c lloardm:lY appoint ...
Subcommittee to consider "r act upon any matter.

The provisions qf Section 9 shall apply in the same manner (0

a meeting of the Subcommittee.

Section 15 Anyone desiring to be a pr')!l1otcd per'il)!l under
this Act shall filc an applic\tion with the Board according to;). th·: f(\!"!D
and proccdures pr~scribcd by the B~ard. .....

Section 16 Upon receipt of an application under Sl:cljon IS
and determination by thc 80::r<l that the applicailt should be a prOnlotL'd
persoll under thi:; Act, it .shaH iss lie :l promotion c..:rtilkn..: to the
appli~~~t.· . .

In issuing a promotion ccrtiHc:Hc to an applicant who arp!if~s 1:\)f"
. expansion of an industrial activity, th..:: rights and b..::nefiL... granted to

the applicant shall be limited to that part of thc industrial activity so
exp:inded. . . :,. " .. -

- The i)[olllotion ccrtilkatc shall be in the fon~ .pr.:scdbcd by
mlnistc'riaI'rcgulation and signcd by the Chairman of the Board. .

Section 17 In issuing a ;'roIl1otion certilicatc to a pro!l1oh~d

pc~sO:n granting the rights and hcndits t'nder this Act, the Board shall
havc th~ authority to impose such conditions as it may d..::~m 11cGe!;sary
l!OvcrninC! (hc -exercisc' of ~;nch ri~hts and nClic!iIS. '.... "- - ".

. Scctio~ 18 A promoted' person shall reeeivc. th~ followil1g.

guarantees:.... .'
. ." ,'. . ''; ~ . '- -1 -'-. 'r, .. : .

.-

.'

.......:.

I .'

1

-,

-"

( 1) The State will not engage in allY Ile\y industri:il activity

in ~<?,r)lpetition witl.1 thnt of the promoted person; ,"

( 2) The State will not nation:tlize any privatc industrial activ~ty.

Scdion'19 A prl1lnot'ed persoll shall receive the following rights
and benefits: .

( i} If the promoted pC"~on is a li:n:tcJ company or a partnership
re:;istercd in Thailand, it sldl be permitted to own land for carrying
on the indl;striaI adi\ ity to such extent as the noanl deems fit even itl
excess of the limit permissible under other Jaw; ,

( 2) Exemption from import duties on the machinery, component
parts and accessories which arc re<luireu for the i1tul1~ti"ial' activity•.
'this shall include' prefauri,cntcd f~~ctory structtlrCs to be inst::lIlcd for.
carrying on the industrial ,activity or sHch other materials and equipment
for the construction thereof as m:ay be apjJrovcd by thc Board under
such conditions as it deems fit, provided that similar materials,' approxi~
matcly equal in price and quality, are not being produced wfthin the ~
Cl)t\lltry in sufficient quantity: - ,

( 3) Exemption from business tax 'on thc ll1:lclIinery, component
vurts and accessories which arc required for the industri~\l activity.
This shuH in.c1ude prefabricated facl.Jry strur:rurcs to be installed for,
the indw,trial activity and such other materials and equipment for the
construction ~hereof as may uc approved by the Board under st,lch
conditions as it deems fit, and irrc:,pcctivc of whether such tax-exempt

persoll be a trada, producer or imporler; -
. " '

(4) In the case where a promoted persoll is a juristic person,'
iL shall be excmpted from taxes on income derived from the industrial
activity for five fiscal pcriods under the Revenue Code beginning with
the tux period in which such 'juristic pcrson 1i::ls either sold its products

t· • . .

or gained an income.
The provisions of the.foregoing paragraph shall Itot apply to 3

promoted person who receives promotion covering c;\j131l<;ioll of an

i'ldustrial a~tivity; . "

,( 5) 'Taking or rcmitting abroad of nloncy in foreign currency
will bc permitted 'if ifrcpi:cscnts ii1Vcstment capital derived by the promoted
person from a foreign country, foreign 10ai1, profit derived from such
investment capital, interest on foreign loan, or obligations assumed by

-5-
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the promoted person under a contract relating to rights and services
necessary to the industrial activity, provided however, that during any
period when the b:llance of payment of foreign currency may be such
as to require preservation of foreign currency reserved to n reasonable
amount, the [bnk of Thailand may for that pllrpose require that the
taking or remitting abruad of such money be suspended or restricted
t.emporarily:

( 6) Subject to the immigration law, in so far as it is not otherwise
provided herein, a promoted person shall be .permitted to bring skilled
workers or experts, who arc aliens, into tIll: country for the purpose of
the industrial activity in such number and for such period as authorized
by the Board, including their SPOlISl;S and depeildcnt chiidren as approved
by the Board to accompany' them, irrespective of whcther it is in excess
of the quotas provided by th~ immigration law;

( 7) Export of products which have been produced shall always
be permitted except when otherwise requircd by. national security or
economic interest.

Section 20 Apart from the rights ami benefits under Section 19
a proniokd pel'son for il1llustrial activity undC'r group A. shall be exempted
from the import cluty collcctable under the law on custOl1i!,; tariffs and
from the business lax on raw or necessary n"l-:.l!",-i;l1s impcl1,tcd for use
in the industrial activity in such quantity 0.5 is 'J or cstiln:lted to be
used for production within tlte period of five ye;u;. <lS fIxcd by the Board,
provided that such materials nppro:\imately equal in price and quality,
are not being produced or originated within the country ill sufficicr:t
quantity.

SediGll 21 Apart from the rights and benefits under Scction 19
a proll1oted person for industrial activity under group 13. shall be granted
a reduction of the import duty of one half of the amount collcctnb!e
under the law on customs tarilfs, and of one Inlf of the business tax,
on raw or necessary ll1akrials imported for the industrial activity in
such quantity as is used or estimated to be used for prc'ductiun within
the period offive ye;\rs as lixed by the Board, provided tlrat such ll1t1tcrials,
approximately equal in price alld quality, arc not being produced or
originated within the country in sutTicicl)t quantity,

Section 22 Apart from the rights and benefits under Seetioll 19
the lJoard with the approval of tlie Cabinet may grant to a promoted

i
I
I'
t

person, for industrial activity under group C. a reduction of import duty
Itot exceeding one-third of the amount collectable under the law on customs
tariffs and of not cxceeding one-third of the business tax on raw or
necessary materials imported for undertaking the industrial activity to
such a quantity as is likely to be used for production within the period
of Jive yea.rs as fixed by the Board, provided that slIch materialS, approxi
mately equal in price and quality, arc not being prouuccd or originated

within the country in sufficient quantity.

Section 23 Apart from the rights and benetlts under Section 19,
Section 20, Section 21 and Section 22 if the Board deems it expedient
for the national economic interest a promoted person may receive o,ne

or more special rights and benefits as foHows:

( I) Prohibition, under the law on control of exports and imports

of certain kinds of goods, of the import of products of the s().ine kind
as those produced by the pr')l11oted person for such period as .the l3oa.rd

deems fit;
( 2) Increase of impcrt uuty collectable under the l3.w on customs

taritTs for products of the same kind as those produced by the promoted

person for such period as the Board deems fit;

( 3) Ex.emption from, or reduction of. export dUly collectable
under the law on customs tariITs for the products produceu by the promoted

person for such period as the Board deems fit;

. (4). Exemption from, or red ll':tion of business tux in case the.

promoted person exports his own products for such period as the Board
._~\

deems lIt.

Section 24 After five years from the date this Act takes effect,
any promoted persons for industrial activities undcr groups A.. and Il.
who thereafter begin operations of the industrial activities shall not receive·
the rights and benefits under Section 20 and S..:ction 21, and such

industrial activities shaH be regarded as those under group C.
- .

Section 25 1n caSe the promoted person dies or transfers his
activity to another person the promotion certifkate shaH be valid for
a period not exceeding ninety lhcys therefrom, and if the heir or transferee
fails to apply to be a promoted person within the said period such

promotion certiGcate shall expire.

-7--

;,'



Incase the heir or transferee applies to be a promoted- person
withill the said period, the provisions of Section IS and ScctiOll 16 shdil
apply to l:iIll in the S;UllC manner, and su~h person shall receive onlY"
such rights and' benefits and for such" unexpired period"as would rcniain""
to" the former promoted perSOll. :"i:

Section 26 £1\ case a promoted person violates or fails to comply
with the conditions imposed by the Board under Section 17, the Board
Sh,lll be cmpO\vered to issue an order withdrawing wholly or partly the
rights and benefits gmnted to the promoted person. "

Section 27 After the Board hus issued' a" promotion" certi!ica~c
to a promoted person under this Act, the Chuirnian of the Board shall

• \vithout delay inform the Ministries, Dabtlangs nivl Departments concerned

of the isslianee of the promotion certificate as ,veil as the particl:lars of

ri2,hts and bencfits gr:.1Ilted to the promoted person.

After the 13o,u"d .has issued an order withdrawing the rights and
benclits g::l1lted to a promoted person under Section 26, the Chairman

of the Boaid shall without delay inform the promoted person, Ministries.

Dabuallgc and Departments concerned of such order.

Section 28 Any illdu~tri,,-Iactivity whieh may be prohibited or
which can be undertaken only under cert,\in conditionli and for a spccilic
period, slwll :::e so designatl:.d by the ministerial regulations.

The mInisterial regubtions i,"sued under the foregoing paragraph

shall in" no way afrect industrial activities undertaken or permilted to be

established or undertaken prior to the date of publication of the said

. ministerial rcgu.lation.

SccliQa 29 The Board or the Executive may invite any -person

to give facts, explanations, opinions or technical. advice. .

Section 30 An executive member or competent official" is em

powered to enter the premises of the applicant anll of" the pr01110ted .

pcrson between sunrise and sunset for i::quiry into facts or examination

of documents or things in connection with the industIial activity from

any persOIl ill slIch premises as is necessary. For this purpo'se the

applicant and the promoted person lllust render appropriate facilit"ics.

[n case an executive member or co"n;petent omcial propose; ill
cuter the pre11lb::s as provided in the foregoing" paragraph. the appli~;;;lt

and the promoted person shall, except in case of emergency, be notified

in writing at reasonable time in advance.

Section 31 In performing the funetion~ under Section 30"the

competent olHeial shall show his identity card when requested by the
" ,

persoll concerned.

The id,;ntity card of the competent official shall be in accordance

with the form determined in the ministerial regulation.

Section 32" A sum of money shall be appropriated in th~ annual

buugel of expenditure as expenses for {he work of the Board and of the

Execlltive Soard:

The with-ora wal and disbursement of such funds shall be made

in accordance with the rules laid down by the Board with the \lpproval

01" the Cabinet.

Section 33 The me1l1bers. executive members and advisers of the

Hoard shull receive such remuneration as determined by the Cabinet.

Section 34 Applic<ltions for pronlotion which are pending con

sideration at the d,Lte of publication of this Act in the Government

Gazdte shall be reg~rded as having been filed" under this Act.

Section 35 A person who has ·reo.:i\;ej promotion Ullder the

law on promotion of indus~rial investment at the date of publication of

this Act in the Government Gazette shall be regarded as a promoted

perSOll under this Act, and the industri"al activities already promoted

~hall be regarded as industrial activities under group A.; B. or C. according

tu the miuisterial regulations or orders issucd under Section 5, as the

case may be. Any industrial activities already promoted which do not

1~1l1 under any of the aforesaid groups shall then be regarded as industrial

activities under group C., provided hO\\'cver that tb rights or benefits

gf<ll.lti:d shall not be aITcdcd and will rcmainin cITect under such obligation

and timing conditions as theretofore imposed.

Section 36 Whoever obstructs or fails to render facilities to the

executive member or competent oll1cial to perform the work authorized

under Section 30 shall be liable to a fine not exceeding fiye hundred Baht.

-9-
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Section 37 The Prime ivlinistcr shall have authority anti respon~

sibiliLy for the cxecution of this Act, and shall have the powct to appoint. .
lh' competent olTIcials and to issl!e the ministerial regllbtions {or the

execution of this Act.

Such ministerial regulations shaH come into clreet upon their

publication in the Government Gazette.

Counter-signat Lire:

. Field JllQrshal S. Dhanarajata
The Prime 1\1inister

--10 -

lVIINISTERIAL REGULATION
r

No.1:'

(RE. 2505).

Issued ill accordance with the provisions of
the Promotion of Industrial Investment Act RE. 2505

13y virtuc of Section 5 and Section 37 of the Promotion of lndustrial
I Ilvestmeilt Act R E. 2505. the Prime Minister issues the following
rv1inisterial Regulation:

The industrial activity of group A. and the industrial activity of
group R lying within the scope of being promoted in accordance with
the Promotion of Industrial Investment Act RE. 2505 shall have the
categories, sizes and conditions as specified in the list attached to this
Ministerial Regulation.

Given on the 10th February B.E. 2505

Field A1arshal S. DllOnarajata
Prime Minister

~ Pubiishcd in (he Government Gazette, Volume 79 Part 13 (Special Issue), dated
lh~ 10th February, RE. 2505 ( 1962).
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LIST ATTACHED TO
THE rvUNrSTERIAL REGULATION

No. I (RE. 2505)

Issued in accordallce wi.th the provision:> of

THE PROi.\'IOTION OF INDUSTRIAL INVESTMENT ACr
B.E; 2505 .

The Industrial Activity of Group A.

t.. ad Smelling Indus- I All sizes
try

Steel Making Inc! ustry I All sizes
( Producing steel from
pig ironorsteel scraps)

Conditions

Machinery and equip
tI1t.:llt approved by
the Board must be
used and the metal
produced must have
a purity of' not less
than 99.8 per cellt with
smelting losses of not
more than 5 per cent.

Machinery and equip- '
ment approved by
the 130ard must be
Ilscd and the metal
produced must have
a purity of not less
than 99.8 percent with
smelting losses of not'
more than 5 per cent.

Machinery and equip
ment approved . by
tile Board must be
used alld the metal
produced Jlmst hav~

a purity of not less
than 99.8 per cent with

smelling losses of 'not

more than 5 per cent.

i\1aehinery and equip
ment approved by
the Board must be
u:;cd and must· be

of smelting
tungsten or

prodm:ing pure
tungsten according to
inkrnational stall-

9ards .

---I--------~

SizesCategories

.. ~

"--

Antimony Smelting\ All sizes
Industry

Copper Smelting In- I All sizes
dustry

Zinc Smelting Industry I All sizes .

Tungsten Sm·~lting In- I All sizes
dustry

6

8

5

7

Serial.
i':lIll1!Jer·

-------

Ml1chincry and equip~

I11cnt approved by
the Board must 11e
used and th~ metal
produ~cd must h~vc

a purity uf not les~

thi11199.5 per cent willi
smelting losses af not
morc 'than 2 per cent.

Conditions

Machinery and equip
mcnt approved by
the naard must be
uscd ~lnd thc metal
produced mllst have
a purity of nol less
than 99.8 per cent with
smelting losses .of not
l11on~ than 5 i)e~eent.

Machillcry and equip
ment approved by
tllc Boani must l;>e
used:

Machinery and equip
ment approved by
the Board must be
used.

SizesCategories

Tin Smelting Industry I Daily producing capa
city of not less than
twenty thousand kilo
grammes of fin I1Ktal

Iron Smelting Industry I AU sizes·
( Smelting of iron ores
into pig iron)

4

3

2

Serhll
Number

,.
2- -13-



I\'lotor Vehicle Spare I All sizes
Parts Industry·

Manganese Smelting I All sizes
Industry

_·_._"-I-~------·_------ Conditions

Machinery and equip
ment approved by,
the Board and mainly
domestic raw rubber
i1Ust be used.

tvfachincry and equip
nlent approved by
the Board must be
lIsed, The U::e of

raw material
lluiwl. ifsimilar

rial of suitable
ty is available in
·nd. Tl:<~ quality

the prollucts must
be in accordance
with inlcrnational
t:mdan!s.

Machincry and equip
ment approved by
the Board must be
used and the quality
of the products must
be in accordance
with intcrnational
standards.

l'ifachincry and equip
ment approved by
the Board must be
llsed and the quality
of the products must
be in . accordance
with intcrnational
standards.

Machinery and equip
ment approved by
the Board must be
used.

Sizes

...\

-------------.----

Annual producing ca
pacity of not less than
50,000 of either tires
or tubes

Sizes requiring capital
investments of not less
than ten million BTiht
(not including value
ofland and circulating
capital)

Daily prOdtfeing cii
pacity of not less than
two thousand kilo
grammes

Sizes requiring capital
investments of not less
than two million Baht
(not including value
of land and circulating
capital)

Sizes requiring capital
investments of not less

• than one million l3aht
(not iricluding value
of land and circulatinf!
capital ) ~

Carbondioxide Indus
try

MacltineToqllnduslry

~vfotor Vehicle Tire or
Inner Tube Industry

Cast-Iron, Steel, Asbe
stos Cement or Plastic
Pipe Industry

19

18

17

15 I Watcr Plll!lp Industry

16

Serial I -
NlImbc~_ Categories

. --------_.- ._...•

Machinery and equip
ment ·appro,.'cd by
the Board must be
used. '

Machinery aad equip
ment approved by
the Board' must be
used.

:>lachinery and equip
ment approved by
the Board must be
used and the quality
of the products must
be in accordance
\"jth international
standards.
1\lachinery and equip
ment <lpproved by
the Boa'rd must be
used.

Machinery and equip
ment approved by
the Board must be
used.

Conditions

IYlachinery and equip
ment approved by
the Board must be
used and must be
capabk of smelting
mixcd manganese
according to interna
tional standards.

Sizes

Sizes requiring capital
investmC!lts of not less
than t\VO million Baht
(not including value
of !:lnd and circulating
C:lpital)

--1-1-

Sizcs rcquiring capital
investments of not less
than three million Baht
(not including value
or land and circulating
capital)

Sizes' rcquiriJJg capital
inveslmcnts of not less
than five million 13aht
(not including"value
of land and circulating
capital)

Annual producing or
assembling capacity
of not less than one
hundred tractors

or Tricycle
or Without
Industry

Categories

Bicycle
With
Enginc

Agricultural rVlachi
nery.I nl! ustry

1nlernal - Combustion
or. Electrical Prime
I\'foving Engine In
dustry

Tractor Producing or
Asscmbling Industry

9

13

12

11

10

, 14

Serial
Number

<- 15--



c<_,~~c__._<.< <.__<.,__.,.__., ••--------

____·• 1 ·_1

20 l· Caustic Soda Industry! Daily producing ca-
pacity of not less than
fivc thousand kilo
gramtn13S

!;f(:-]·;,.o,:r:y and equip
ment a pprovcd by
the lklar(: must he
llsed. The usc of
foreil!O raw l11al'~ria\ is
prohibited, ir ::imilar
llI:ikrial of sllit~\bh:

qll:,1ity is avai!dJh: in
Thililand. The Cjuctlity
of'the pmdllct~ must
be in aCC,) rzhlllce
with inklOational
stand:1 rds.

i:vt~lc!Jincry and equip
ment approved by
the Board must be
uscd. The use of
foreign raw material is
prohij},ited, if similar
ll1Cfwrial of suitable
quality is available in
Thaii;.tlld, The quality
of the' J)roducts must
be in acconhmec
with international
standards.

Conditions

~,rC\chincry and equip
mc'nt app;'ovcd by
the Board 111 ust be
llscd, Tlie'mc of
forci~n raw material is
prohIbited, if similar
m:ttcrial of suitable
quality is avail:iblc in
Thailand. The quality.
of the products must
be in accordance
with jntcrn~ttional

stundanls.

Machinery and equip
ment approved by the
Board and domestic
natural latex must be
used.

Sizes

Daily Producing ca
pacity of not less than
Jive thousand kilo
gramrnes

Daily producing ca
pacity of not less than
three thousand kilo
grammes

Amiual prOducing ca
pacity of not less th;lll
fourhulldred thousand
kilogrammcs of 60 per
centconcentrafcd late:'

Daily producing ca
pacity of not less
than fifty thousand
kilogramlllcs

2"1 I I!ydrochlorie Acid In-
dustry

~~6 ! Chel~lical Fertilizer In-
uU5try

25 I COl1centr.ltcd Latex
Industry

- Serial \. Cat'gorIes
"'limber .

---23--I-Nitri~-ACiJ InJustry-

COl1ditiIlJ1.'i

Machinery an~i equip
ment approved by
the, Board mu;t be
used. The us.:: of
foreign raw material is
probibited. if similar
material ()f suitable
quality is aV:li1:Lb!e in
Thailand. The quality
of the produ-cts must
be in 'h.-cordan'ce
with' international
standards.

Machinery 2m! equip.
ment appruved by
the Soard must be
used. The use of
foreign raw m::ltcrial is
prohibited. if similar
material of suitable
quality is available in
Thailand. TIl<; quality
of the products Illllst
he in accordance"
with intcrnational
standards.

Machinery and equip·
ment apprm'ed by
the BoarJ must be
used. The usc of
foreign raw m~terial is
prohibited, if similar
material of suitable
quality it; av;;tibblc in
Thail:'nd. The quality
of the must
be in accorda nee
with intcmational
standards.

Sizes

Daily producing ca
pacity of not less tlwn
len thousand kilo
grammes

Daily producing ca
pacit): of not less tl1a n
1wenty fivc thol!s:lnd
kilograml11es

Categuries

A mnlonia I, ::dustry

Sodium Carbonate or
Soda Ash Ind'ustry

22

21

Serial
Number

--17 --



Serial c' \ S' c '0-a(('goilC,'; • 17.CSOHhltions

Number \

--27-- '''r~:Lsti;-P:-\~~I~~''''i~l~ si~~-;:<:l~,:~l-,~~ lai~i~~;II-;'f-ad;~~ry ;nd-~~~,!l'
du~:try \ il1'it:~tmcllls. 0.1' not ks';Imcnt ;tppmvcl! tty

than ten million B'dlt the Bc.:lrl! must h\~

(not ilKluding value used.
\.)f ta nJ :llllkin::ulating
c:tpital)

_.::",~_.__I----"'-·--'~'-

------------'

fiery ~ll1d equip·

ment ::pprovcd by

lhe Bo,w.l must he

used.

Machinery and equip

ment appmved by

th~ Board lllllst be

used.

Conditions

I\laeilincry and c;iluip

ment approved by

the 13(la.,d must b~

nscd.

M:\CJ:I!ni:ry :mdcquip
Il1cnt npprovcd by
the fkard :md the
formula "likially per- .
mined III ust be used
and mll~;t !Ise ret'ined
SU8<lr InG; lly produceJ.

\iachll1cry and equip.
by

mus! be
The quality

lif the products Blust
be in accordance
with inkrnaiiollnl
standards.

Sizes rcquiri!lg capital

investmcnLs of not k,s

than one million Baht

(not indudillg value

of land and circulating

capital)

Sizes requiring capital

investments ornot kss

than two miliion O~d\t

(not includIng value

ofland and circubtilH!
.~

capital)

Size~

Daily producing cn
pacity of not less t1l:\II
live hundred kilo
grall1ll1eS

Sizes fcquiriilg capital

investments of not less

than one million Daht

(not including value

of land and circulating

capital)

Annual. producing ca
p:lcity of not less than
one hundred and itfty
tlhlUS:l nd kilogramJl1cs
or swee! condcns~'J

milk

Categories .

Vq;l.:lahlo Oil Indmary

Electronic Products
Industry Other Than
Tho:;,-~ in No. 32 and
~l). 33

Sweet C'')I\~knscdi\'lilk
!ndao-try

Ph~itographic Film,
I Cillc!Ilatographie Film

or X-ray Film lndus
try

33 I Tckvision Parts In
dustry

1 ,1-.,

1,)

3(1

37

S~rh\J

;-illmbe(

M:lchin,~ry :lnd ,~t!uip

m<.:nt i:l'provcd by
the BI)~rd must be
used.

;,\la{;h~n..:ry :mll equip·
m,;nl apilfl.l\.o-:d by
the Bo,trcl lllllst be
v',cd.

M:lchincry;tntl .::quil'·
meat apPl\}v.;d hy
[he B't';': rd 11111'.1 be'
u'Ocd. The qlJ:ililY
or the uei" r:lLl,!
b~ ia :,~.(\."ord:H,cl:

with i!:!.:rn:~tion:LI

,>tandards.

Mac:,int.:ry emu ;;~t:ip·

nl'~llt arpI'OY":d. by
the BoaH~ must be
llsed. "Ill;: quality
or Ihi.: !1:-OUHcts Tl1ust
be ill ;;u:cord:J\lcc
,-"ith in:crnational
SIll ndHrds.

M:H;hincry <lrld equip
mo:nt ~~Pllrovcd. bi
the Board must be
used.

SilCS ,clluiring clpilld
inyc,: :·ll~nts or not less
finn one miliiDIl ll;lllt
(not indLldi;I~~ value

I" t'!'''.~ .. . •. 1 .' ~ 'lo' '... t: ... i, \l ,,,,.,. ,.I, ..• LIlLa{,j_d,!:, I
',~iw\ )

)

Si!.(;s I<:quiring l.:apital
invcstments of not less
tlL"n one millitln Baht
(not including value
of land :<nd circulating
c:,tpital )

Si7.CS rcy l1iring capital
i;1V(~<;[ll1C!l\5 or not lc~"

ih:i[L ;'ivc million [hll[
(not inducJing value
(,rland and circulating
c~pital )

D:::.ily producing C:l

paci,y or nor lcs:; than
three thoti'i::ind kilo
grammes

t\ Illlual prod tlcing ca
piv..:ity of not le~s th:m
live IHlIHhcd thOllS,lllU
t ilogral11l1lcs

R;.,dio Part'; !11dthtry

H()usc!loJd . Electrical
Appli:lHcc,; Indu:;try

Lac l'rol!u(;l.s fndu-:.try

Synthetic Fier.:: IIl
dustry

I
FU!igi·.:idc (,r Ins,~cti

r.:!\1c 1nJ u;;lry

I
I
I

31

3n

29

]1

n

- 1S-- 10
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jiJ1..&1

The Indu')tri:d Activity of Group B.

-------~--_._-------

....- ..---_....----------_.
Conditions

The ships built must
not be smalkr than
one hundred' tons
displaccmcnt and
machinery and equip
ment approved by the
Goard must be usd.

(.~

It must bc capable
of producing or
assembling p:lssenger
cars and trucks and
machinery and equip
ment approved by the
Board OlList be used.

-----------

.-
Sizes

Sizes requiring capital
investments of not less
than two million Baht
(not including value
of land and circulating
capital)

Annual producing or
as~embIlilgcapacity of
not less than threc
hundred units'

Categories

Ship BlIildinglndustry

i P;,ss~ngcr Ca.r and
'1 Truck Prodncing orI A:;scmblillg Industry

.,

Serbl
~\'IlIl1JJer

!
- t -----.-.--:-

cat(,)go~_ . ._ 5tZ-=- ~--~~P.tiitiOllS--
Cold Storage Industry I fn fbngkok and I ~ylach;I1Cr) .ilhi ;:quip.

Dhonbllri must haveIment approved by the
the energy of refrigera- 8o;.lrd must be used.
tion by absorhing hl~;lt

not It;ss than three
hundred and two
thousa nd kilogr:l1nll1;:~

calorie (rcfrigCratit1Il

1

.. /
of one hundred tons ); /Jj
in other town~ must /
have the energy of
rcfrigeration by absorb-
ing heat not less
than si';ty thou,,:tnd'
kilo<Iramlllcs caloric
(rer;ig,:ration oftwcnty t"

I • tons) . .. . . . _

38

Sed;}1
Number

J

-l

Intern:11 - Combustion
or Electrical Prime
,,,·roving Engine As
sembling Ind ustry

......~ricuJtural Machi
nery Assembling In
dustry

Sizes requiring capital
investments of not less
than three million Baht
(not incl uding val ue
of land and circulating
capital)

' ..\

Sizcs requiring capit:ll
investments of not lcss
than two million Baht
(not including value
ofland and circulating
c,lpital)

Machinery and equip
ment approved by
the Doard must be
lIsed. The quality
of the products must
be ill accordance
with international
standard:>.

Machinery and ;:quip
mcnl ,lpprovcd by
the BO:lrd' must be
used.

5 \'/;lter Pump Asscrn
hii;\g Ind \l~;lry

Si;:cs r....cluiring capital
invcstments of not less
than one million Baht
(not including value
ofbnd and dfCUlati!1((
capital ) ~

.v};1cilJl1Cry anc! equip
ment approved by
the Board l1J L1~t be
used. Thi~ quality
of (h': p,oc!ucts !~ust
1;,: In HCCOn"tl'c~
,·"jrh i;lt~ malion'll
., t ;Ul'J ,1[d s.

-- :>'1,-



Machinery and equip

m:::nt approved by
the Snard must be

uscd,

Machinery ::lnu equip

ment approved by
the Board must be

used. The quality

uf thc products l\1llst

be in accordance

with international

standards,

M:H.:hincry anti equip

mr:nt approved by
the !3oar'd must be

u~c~, The' quality

the products must be
of' ill <leCord:HJ.cc

with international

standards.

1\1:1chinCl)' and equip

ment approved bY'

the BOMU ll1ust be

used.

i\'lachincry and CqLlip

m.:l1t approved by
(h(; Board mu:;! be

us...d.

Size;.; rcquiring <:apital

investments of not less

titan i1\'C , hundred
thousand 13aht (not

indullillg va\Jle t1f

land and circulating

capitul)

.si1.CS requiring capital

inv(;stmenls of not less

than three million13aht

(not including value
of land and ,cu!ating

carital )

Sizes requiring c:Jpital

investments of not less

th:ill one million Baht
(nut 'including value

(If land and circulating

capital )'

or I Sizl::' requiril}g capit:.!1

inve:ilm":llls L'!' !lot k,;s

than two rnillinn Haht
(Ieot indt\ding value

of land and circulating

c,ipital)

Ekdric Wirc or Cablo

Imlustry

f0Unlgill- Pc 1\ Indu::;,\ Aniit1al producing ca·

try pacity of not k~s tl1:\l1
,lltC hUl1.dn:d tilOUS:iad

l't}Unlain··pcn

l1'OllSc..:llOld Elcctrkal

Appliances Assem

bling Industry

Electric ACl;c~surics

Spectacle G las~

Lcn5 Indu'.try
\5

13·

14

12

16

Serial Ie' 0:;:' C I"
, . atcgoncs ,:J1ZC:S UIH ltlOns

?'ill[)lllCr_-------1--- ----- I~.._· ··__.._· l ·-'--_--'-_"_

\bchinery :Jnd cquip

l1Jl:nt approved by

(h.:: Board mu:,t be

\f :t·.'hincr:; ~1 ll1i (;qui p
r,II.:IH approved hy

thi.: Board must be

llScd.

lv!;tch;ncry and equip

111":!1t ;,pproYctl by
!l,~' H.::;:rd must be

U~C(\.

;-,hd1iil..:ry and equip
ml:l~t ;;pprovcd by
the Goar,! must b(J
lhed.

·tr:nnl.~s

I'ap'::i: lr:du';lly

P.l'iKhiCinr; Gr As. ';'Cl,ll' ! <':;j",(", rcquiri;lf•..•.;:IP:\'dl \-!<:':hi!it:r.yam! equip

h!;n~ St:\';il:~ ,\bdl:n': i ;:\',',::,I,J\cnts 1)1' '1.\\ k',; ll1enl appro\'i.:o by

Indu<;try Iill'::I. li\c r1l1lii(JI\ Ib,n I'ite Board mll~t be

I (nuf im.ludiltJ v;llm: u'l<:d. .

I ,~rl:\t.d ,ll1J ci r nll'I,ling I . ,
i Clj'!l,tl ) i

S . 1'1 I J" f..' r •
,e\~!i;~! 11'::,11 ,h't!:,- 'II ;':"'': "111:',l,,c Iwt ll'SS

tr:.t I ih:~n O!h: lh"'q!':I:ld I

! ~r;ll,~ks l'f d(ll.bljj\~I
llr~l!\l~ . I
I 1
1 • 1
• \ '1"\ .. \1 .... ;'" ',' l.t- 'II"') I'·'· I
~ . ~ .. !: .... i', L·\· .......... '.;..t.L J

I
:p<\\::ty of ,11:[ k:,:, lhan

t\\·<; :l\!n!ltn klh)-

I ~~r;l!" Imc~' I llsed.

I
\VoorJ·Pull~ Industry I;\;1!.\1I:.11 protlilcij:!.?- Ct

I paclty "f not k~s 1hilll

i l\\'O i'i:dziolt kiJo-

9

:-;

.,,

I I

10

Sl.'fial _.' c".. 1\. .,. u"
t\umllcr l.:·.legoncs . ,.1;:1$ . l.on t(Jons

.--------- ..---.--...--..--.-----.- --~···-------·,----~·----l· -.--..----~--.----
6 ' \Lld1inc Tool ,\S:;Cll1' Sil.':;' req~i;ring (,'pil:l! • i\bt:hii1,:ry ;,It'd cfjuip-

blillci Industry" 1 i!iV....stlil.:.;llb or nut ic:,> mcm approved by

lh:lll' 1\'.0 mjllion 13alll the Board, mu"t be

(not inchldinl! value useu. The qu:tlity

~)I I:uhl and c;r~iJlatillj! of the products must

I c:init:Ji-) "he in act:ordanct:

I ..' with int<:ruational

I "FIIHlards.

.~ ,. I ," . . . I I
(;11))';:".l:r or 1~I..li:k- i ;:.17C, ;\.qUinn;..: C::Pit] I

Sml!h s [(!v]" JrilJ1,hij';' I l;i'·,;"lm":Il!;. nf 11<;lt ks,;
I i:\;ln ,\\'0 ;"iiili\in B;dn

I(n:)\. in·~h.idiB~ 1;:tlu~
(ll hilid iU;tl circulatln!.'!. -

I \:.tl·.:t:ti )

"

" ;!'\
~- 2? ..~

_.- 23 --



-----.1----·--·....·.----·-1-.-...---------·.·.--·---·-I--~·--·-------···_·-·-

Serial
NUlllhcr

17

Categories

Food Canai ng IflO us
try ( Using; ems or
other airtight con·
tainers)

Sizes

Annual producing ca
pacity of nOl k~s than
live hUlldrcd thousand
kifogrammes

Conditions

l\"i<lchillcry :md cqu'p.
[lIenl :Jj\'i"Ovcd h~

lh.~ Boa!"'J lJ1ibt l);.~

used ,~nJ !11lbl he
t capablG of prod lIcil~g

Igood qU<ilit:1 food in
c:Ins c.r other :lini;::kl
c()n1a~I:\.'\r.;. ;\'l:dnly

l!oll1cstit: raw Jil;!lerial

must be used.

~~wf:. fl. "VI.
~.( l,f,\jJ"rf§
<~~"' '" is':~:~ ../fi~·~"\ I, "V c1,,:I/.d.. '

)1j(t
v/<:;~Jjr-:."\; ..-v.Y.>, UJV<f'

lVHNISTEIUAIJ lU~GUI1A

No.2 *
(RE. 2505)

----_..__._-~-------_.' - .__...----_._--_._--

IS Concentrated Cream
or Evaporakd l'vlilk
Industry

Annual producing ca
pacity of either kind ,.
or both of not!css than
nfly thousand kilo·
grammcs

\lachilj(';"Y a:'J eijn;p.

ment appw·•..:·.1 by
the BO;1rd and the
IOrIllIl1a nnici::!i/ 1'<:1"'
milled lllust be 1J:'I:d.

I.>sucd in ncconhncc with the of
the ProlilOtion of !m!ustrhll In¥estment Ad 13. 2505

By virtue of Seclioll l6 and Section 17 of the Promotion of
Industrial Investment Act B.E. 2505, the Prime Minister issu-:s the
followIng, MiniSterial Regulation:'

The promotion certificate shall be according to the fonn attached
to thjs Ministerial Regulation.

Given on the 10th B.E. 2505

'f

.'
-. '2·1 ...

Field /v1arshol S.
Priml~ Ivfinistcr

,~ Published in the Government Gaz.dle, Volume 79 P,Ht 13 (Spi:c:ial

the 10th Ft:bnmy. RE. 2505 (1962).

--25 -
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Issued i:1 nccon!fmc;; with ill;;. of
ihe PromoHoll of Indust;"! InrcstmGlt /I.e! n. E. 2505

By virtue of Section 4 and Section 5 of th,~ Promotion ofIndustrial Investment Act RE. 2505: the Chairman of the Board of .{nvestm(~nt hr1s issued this Announcement, as f,)!lows:
The industrial activities of group C. which are within the scopeof being promoted' in accordance with l~,e Promotion of IndustrialInves'tl11cnt Act B.E. 2505, 'shall have the sizes and conditionsas specified in the list attached to this Announcement.

Rights and Benefits

.. '

CEUTIFICi\.TE

............ t ~ ' ! ." ! : 0."
- ..

No / .
The Board of rI1\fe,;tmer;i isslles this Promotion Certificate to showthat : :. ;' : , :.; ..whose office is sitU:llcd at. : ; ~:: : ..and \'o'ho has submitted an application to receive promorion to carryon the indllS(ri;jl ,lctivity : ; ................ : , which· is the industrialnctivity of zrollp is the PrOl11ot~d Person in accordance ·withthe Promotion of Industrial lnvestlllcnt Act B.E. 2505 and shall receive. the rights and benefits and in exercising the rigllts and bcncllts observetbe conditions as follows: .....

..................... , .

n.E. 2505Issued on the 27th

To\'/cc .
Cl.1airman of the Board of Investment

................................................................................................

Conditions
The Board has !:lid down conditions for the Rc·::eivcr of thisPromotion Certificate. in excrcising the rights alld benefits to'observeas follows:

........................................................... a a "
0 IF __ ••• " •• " ..

H.E .Given on : ·.· ~;:~i;~·,~~.;~~d ~ Published in tht: Govcrnrl1cnt (Jnzl:U'~t '(lolunl~ 'l,) l\lct)5, dat,:d t:l,~ i 3th t,l;1fchB. E.1505 { 1962 }.
~.~ 'W--

.2']-
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LIST ATTACHED TO

THE ANNOUNC[~\'IENTOF 'HIE BOARD OF If'NESTivIENT

NO. I (B.E. 2505)
ISSllCd in accordance with the provisions of

TIlE PROI\IOTION OF INDUSTRIAL INVESTi\IENT ACT lU~. 2505
The Imhl',c1rial Adjyity of Grolll) C.

Serial
Number

CaL' :;,ories
c;;..
'Jlzes Condi!ioilS

Serial
.Nl!111hcr

(j

7

Catcgoric~

Copper OI'C Prodllc
ing anJ/or Dn:ssin'g
lnd uslry

Antimony Ore Pro
ducing and/or Dress
ing Industry

Sizes ! Conditions
__• l_· ··_~·..." ~· _

r.Ltchincry and equip
ment approved by
the Board must be
used.

~bchinery and equip
ment approved by
the l1oard, must be
used.

Mineral Oil Prospect- I All si'zcs
ing

used.

:uid cquip
by

mllst be

MachinelY and equip
ment approved. by
the Board must be
used.

~vbchincry and equip
ment approved by
the J]o;tn] l11ust be
us.xl.

i\lachinery and equip
ment approved by
the !3oard must be
used.

Machinuy and equip
Il'icnt a by
the Board must be
used.

ivL,cllinery and equip
by

the Board must be
lIsed.

Annual prod ucing
capacity of not less
than one million
kilogrilmmes

Annual produciag
cap,lcity of not less
than one 1nillion
kilog(al11l11cs

Annual producing
capacity of not less
than one lilillioll
ki\o~\al11 mes

Annual producing
capacity of not less
that) five hundn.:L1
thousand kilogm1l1l11cs
of conccntrate

AIL sizes

Annual producing
capacity of not less
than one hundr::::d
thousand kilogral1lnKs
of concentrate

Calvanizcd Iron Wire
Indllslry

Rolling Ivfil! InL! ustry

Tin Plate Industry

Steel Working II~dus
try (Fabricated' sleel
products and castings)

Ivlanganese arc Pro
ducing and/or Dress
ing Industry

Tungsten are Produc
ing and/or Dressing
Industry

9

s

II

13

12

10

i\f:tchincry and equip
ment ';lpproved by
the Board must be
used.

\lachil1ery and equip
ment approve..\ by
the Board must be
used.

rvlachillcry and equip
mcnt approvcd by
the Board must be
uscd.

i\'lachinery and equip
ment approved by
the Board mllst be
used.

ivlachinery and equip
ment approved by
the Goard must be
u~ed.

Daily producing
capacity of 110t less
than one hundred
and Jifty- th\lt!sand
litres

USl: not less than
llnc hundred and
lirty thousand litres

, of crudc oil daily·

Annual pro,\ucing
capacity of not kss
than one million
kihlgram mes of COil

celltr~l,te (.',dculatcd on
the 'h~Lsis of 70 per
cenl of kao metal

A11Illla I producing
capacity of not less
than. one million
kilogrnl11rncs of con
c<:IItrale calculated
on the !xlsis of GO
per. C':llt of zinc metal

Zinc Or,~ Producing
and/or Dccs:,illg In
dustry

Lead arc Producing
and/or Dressillg In
ollslry

Oil Rdlning and
Distilling Industry

Crude Oil Producing
Industry

4

5

3

2

.a ~-' .. -- 20 ---



Conditions'

M:lchincry and equip
mcnt approved by
the Board must be
used.

I\Lchincry and equip
ment· approved by
the Boa cd lllllst be
used.

rvfaehinery and equip
mcnt approved by
the Board must be
used.

Machinery and equip
ment approved by
tbe Board must be
used.

IV1achincry and equip
ment approved by
the Board must be
used,.

ivfachinery ;:llld equip
ment approved by
the Board lllust be
used;·

r"bchilll;ry and equip
ment [[[wroved by
by the Board must be
used.

._-- .-.__..__."._--.-...-_._._----
Sizes

There must be not
less than 3,000 spin
dles of spinning
frame

There lUust be not
less than 50 looms

Dyeing,
Finishing
or Yarn

Categories

Rope or Mat Indus
try

Daily producing
capacity of not less
thall livc hundred
kilogrammes

Total daily producing
capacity of not less
than five hundred
ki\ogramll1cs by \Veigh t

or th reG thousand
sqnarc metres by arca

Annual prod ueing
capacity of either kind
or both of not less

. than onc hundred
and fifty thousand
kilogrammcs
Annual pr,)ducing
capacity of either kind
or both of not 1<:55

than one hundred
thousand kilot;rammcs

Bicycle Tire or Inner IAnnt:cd producing
Tube Inc1u,:tfy '. capacity '01' not kss

than
(1\) fifty thousand tircs
(B) one hundred thou-'

sand inner tubes
(C) thirty - {lve theu

sand sets of tire
and inner tube

Cocoa-nut Fibrc or
Shell Products Indus
try

Bleaching,
Printing or
of Fabric
Industry

... ;~ 1 ..-

... Spinning From Cot
ton, Natural Fibre
or Synthetic Fibre
Industry

Weaving From Cot
ton, Natural Fibre
or Synthetic Fibre
Industry.

Cotton, Natural Fibre
or Synthetic Fibre
Prod \lets Ind ustry

23

27

24

25

22

23

26

Serial
l';utl1DCr

~__--__ 1-.__-·,_-_-,·-··--__-'--_ ,..

Conuitions

i'klf;hincry and equip
ment. approved by
the Board must be
used.

J\lachinery ,Htd equip
ment approved by
tll'~ Bo:\rd must be
lIsed.

i\lachinery "and equip
ment approved by
the Board must be
used.

l'vLtchincry and equip
ment approved by
the Board 11lust be
used.

Ivrachinery and equip
ment approved by
the Board must be

used.

Machinery and equip
ment approved by
the Board must be
used.

iVIachinery and equip
ment appi'oved by
the Board must be

used,

Sizes

Annual producing or
a:is~J1lbling capacity
of not kss thiul Olle
thollSan(] sets

prod tieing or
;:lssernbling . capacity
of not less than olle

:,cts

All sizes

Annual producing
capacity of not less
Ulan five hundred
thousand kil <2...3 mIIIIlles

Sil.cs requiring capital
investments or not
less thall two million
Bah~ (not incltlJi:~g

valuc of land and
circulati Ilg capital)

Sl;t

Categories

Electric 13 uIb I nd us

try

Agricultuml Tool <lnd
Implement lndustry

Bolt and Nut Indus
try

try

Other Galvanized
Iron Pr<)(lucts Indus
try

21

20

19

IS

17

16

15

Serinl
Nmuucl'_. 1-.---------- -1..-.-- ,.- ----- ---_._ _ _---

14 Galvaltized Iron Pipe Annual producing ivfachillcry and equip-
Industry . capacity of not less I1lcnt approved by

than one million five the Doard must be
hundred thousand used.
kilogramll1es
Annual Producing
capacity of not less
than five hundred
thousand kilogra mllles

Darbed-Wire ] nil us- I Annual prod ucing
clpacity of not less
thall fivc hun.dred
thousand kilograml11cs

'j



):l,.:hin':ry anc! cqltip
mel: t ap;)royed 'by
lil:.: ll,)ar:l must bt:
used.

and quip
by

th:: L~oarLi must be
uscd. The usc or

r;.t."" Iinterfal
i:; pi(}hihitcd.lrsill1ilal"
1i1;\tt;ri;t! of s'.lita~)h.:

is av:\iLtblt: in
ilcll1'1.

and cqllip
It1Cllt approved by
I lit.:: GO:1 rd I\1llst be
used. The ll':e of
foreign raw mat\:rial
is prohibikd, ifsimilar
ill:iteri:;] of ~uil:tblc

qualilY is available in
TluiL\Ild.

\Lll:liil1c'ry and equip
lih'nt clpprowd by
th". BO:lrr.l must be
lIsed.

and equip
mC;lt approvcd by
Ii,,; Binra rduo,l be
u:)~d.

Machinery :tad cquip
i\l'~nt :J pproycd by
the fk)ard I11U"t be
used.
~\!:lchii1ery ant.! equip
!i1;~nt :1pproved by
the noaru must be
ll';cd.

not ie,s
hU:Hlred

prt:scrvingAnnu:ll

i\i111uaJ prl)i'
C:ljJ:icity of not
than one' hundred
thousand kilo.~:rnI11I1KS

cap:l,jty of n.Jl jc:;s

tJUrI ~i:\",~,l thOli:::cllld

l'iy;; 11l1!lclrcu cubic

mctn:s
Daily llS;~

than one
cuhiL~ iih,,'tt"(S or \\TH.yJ

Alillua! producing I
c:.\[),(city or not k,,:, I
liun lWJ l\,illi"11 ::I\d
i;.1.' ')'''~'! ., .... -J I I •• " to' ..
I. /~... I,U'. ,il'-\.i ..1' ••.. '..1 .,.tntl
kilograllln1c:,

Aniwal prodlli:ing
capacity'or not kss
than ol1e hundred
li1ou~:\l1clkilogramll1es

cubic nh~trc::;

Distiiation

I
Sawdu'-;t I

t Briq ucile" ) I
I

Industry

VIUlld Drying
(~lIriilg tndustry

Pressed
induslry

Ghj~cd Ceramic In
dustry

I
!
I
I

!

I
i
j

I
rinor or \Vall Ceramic I
Til,; [nduslry !

I
I

Wood Prcs\:rving

! icd u'"ry

I \Vood
I

i
I

i
I
I

I
I
I
i
I
I
I

~:, ()

35

3,1

39

:;~\

.n

40

,'•• 1
.)en;l C:llq".nks ~it:cs Co,jditimn

i'\ tJ III b'~r'

-----····-----1 Wood Parquet FioDr- Lhi!y producing 1------····-·-·········--·-----

I in'.": Industry capacity of not Ie,s 1
- I

than t\\lO cubic :l\dre~ I
or I Curing C:lP:lcity or I

not less tlt:'.ll tcn

Conditions

f'/1achilK:ry and equip
ment approved by
the Board mllst be

used.

Ivlachincry and cquip
meltt . c'.pprovcd by
the GOcll"d 1Il tlst be
used.

lvlachiaery ane! equip
Ir,t approvcd by
lhl; Board must be
uscd. The use of
fOI',;i:11\ raw material
is prohibited jf similar
mnkrial of :;nitablc
quality is nv,lilable in

Th:\i!:Jnd.

J\i1achincry and ';quip
lllcnt approved by
the Board must be

used.
Machinery and equip
mcnt npprovl.~d by thc
Bo<!rd and mainly
domestic mw rubber
lUust be used.

Sil.cs

Annud producinG
capacity of not less
than thirty thousand
kilogra il1I11es

If rubber smoked
sheet or rubber crq~c

is llsed as raw ma
terial, lwt less than
thirty thousand kilo
graJllI11es mustoe used
annually.' If rubber
latex is uscu as r,lW
material, not kss tban
kn thousand kilo
gram Illes must be
used ;li1nually

/\ llnaul prod llcin3
capacity of not less
than th.cec hundred
thou'mnd kilogramllll~S

Annual .produeing
capacity of not less
than. twenty thousand
kilogrammcs of tnr
PCll ti ne oil or not
less than one .hundred
,1'ou5and kilogrammes
()f d;\n1mar

Annual producing
capacity of. not less
th:\it O1\e thOU: 1 l!cl
five hundred cubic
metres

;}o,ml ra·

Categorics

"Woed

Reclaimed Rubber

Industry

Turpentine or D'1.ln
mar Industry

Rubber Products

(Olher Than Those
in No. 28 and No. 29)

Industry

I!ard Rubber (Ebo
nite) Products Indus
try

33

32

31

30

29

Serbl
i'iumbcr

~-",,- a2 _..-
-- ;sa ---



~:,') llsc:d,

COl~l;i(lo!'s

Machinery cu~d equip
ment appl'oved by
the Board mllst bc
uscd, ;).ml mainly
domestic r;:.w material
must be US!"!.

llscd.

produced
lHUoslly; :;t1n1Jf~'.cturcJ

f!'Oill n~\tlli";:l.:l:":rial

or at \' :.t:lt from
or from

do,,; sliG mcdicinal
herbs or

C, [tv:h lll:.d equip-
:: Pl)roved by

;he mllst be
u·:;cd.

'l'hG

Crt-,\UILU:Jl J'l·l~dllr·i

of llot L:s than
nCtGcn lhoucallc! ~vd'

battcries
for molor

vehicle USt~

3i:'.cs

land a:
capit;,! )
Sizcs capital
invcstmcitts of not
less than t\VO million
Baht (!lot including
valuc of bnd and
c7',"'\II'>(I"l" "<11);t'll)..I '_ 4! • b ~';'... _. ~

Sizes ['('('(uiring
inves(mcnts of not
l:~s thttll tCIl millioil I
l.\:\ht (not including
value of land and
circulating capital)

C·~1tcgorics

try

Eleclric SloragG
Datt\~ry \'/et··
Inc! ustry

F<':llthcr Sckcting and
Ckaning [nelustry

'Neutral Ghrc:s Indus-

Crystal (31ns5 '/l:'1(e

i iVfodcrn P!l::mlli1CC~llI\ic"IProduds lndus
I try

50

51

,~,)

53

52

bv

\lachinclY and equip
ment appwvctl by
tb: Be,ll'd i1lU,t be
ll"·:d.

l\'!:lchlih:ry lind

mc ill upproved
[Iv: n'.'lird mll';i he
lI';,.:d,

;\!:lc1Iinuy l~,~d cquip
rn,,·:;t ~: PP(;~)\'('d by

Ille [J,l)llnl im",l he
ll~,,:d,

\Lh::,in<..'I: lind c'qulp
IlI'.:nl :q~prov,:d 'by
tli,:. B,';:I"l I1lU':/ be
\hetL

\hchill':ry ;11\(1 cquip
11'I:;nt appro'-/ed by
(h: L:oJrd mu:-:t b,:
li'CJ,

i l;~"" "~'ln '~\,., !'I'I'n:()'lI ... "\ .. , ,... , ".' ,i.l.

I :~Il,:·:t, (.\~')( I.i::",":d!:·,'~
I \ <II d'- (" 1,1".1 .dl'.1
1 (i:uill!!ilh! Clpilai )I ~.

I '·J.,l:" t' 1·(,·\lll": '1"f J.~. J • J - '. '- I I :.:'

Clji;\C:ty of not les:;
11J;:li ij\'e tlWlJC.l'lld

kilcJ£.r:~ \,) ii lCS

Leather
Indll:itry

P<liill I nuu·try

T~ilinin

Pr(.'f,lucinE

:\ ni llc i~d

T':~l 1I1du';lry

47

/t3

,1'1,-

'I,)

,!5

,16

--.;' -::~:'l---I·-·-··"··-·--"·_··""_·"·-""·""- ··-f-...... ·..·----·..··..-··-....··-----·,-·...··--·....···......·...._......-_....-
,1rlll. . ". • ••, C:lkgnn:'; I :,\,:("'; I ::. 'lrl']ll!ml<;

~lln;I;,'1' I I :

'''--~~''l-'''-': "i'~;!i;)1~1 =1 ~~I-l 'l:~~ ~~~-1 ~,~';1~~~1' ...-~1 ;:,l·J~~:~.,'~~- i'''\-~'l~~;i:;'I;'' :~~J-~~:i ;~i'i~"--

I
C,:q)'IClty ,,f \1"1. I.e,,·; \111;:"][ appro\'cd hy
lnllil ll1l'cC nlJllt~)!1 the floarJ liHht be
1.'111 '···1111·'1·... 1\."I '- ,~"" . <.;:'> I' :,'.:11.

i
·;\nnlllli p;·c.dU'.'ir.,.; I ;,l:.ichincry and equip-

cap:iCity of \1,'[ 1c'.~ ment ;',pproved by
Ih;~i1 ~OJ)Cn Liltl- the i'\o:.rcl Ll11ft k

I " .. , " ., .. )1' \.,,, I."'! '''',', I! .-:J ..... lll.tS ( \,..q .t..:d I t.,.,~~.

I , ... \", ·ll"t
. .... : • .11 l",u l _.J . I

I Ricc-Br:lil Oil rnd'.l~- U~,:. not k~~ tkl!l I
i try. ! firty thow;,md kill)- I

I
I,. 1

• : iciJ;::11:':C:; c·l nee '1":\11 II

Id"llv

11·\nr;"''\'l1ft! prn!"c'" . ili·.,"i'l\, C"I"'ci 1v c,(,• ...L' : I.• ~"l .,' • • ~I '-- • t."l i ."."., t. t: .... J I
. (tiring fndustry l"llrll"g ;:)~ncull.lIr::1 II

r':·(:'..;I1cl·; ni lJ(:l lc~~ I

1 (1-., l' I: \,. ,I ("\\"'''1,1 I'I i ... I I t..: ..,..11 .. ',lI '.1 •
, ,
'\ !:;~/'~':"r'll'l)tP('S I.....'.,:,.. .-.

. I '\ .. I ' If' I' (" 1'1 "1 .,., 1 I .', 11 \ 1·..·"< J' ('Ill ".' \, .... ~.. I ••)~. I .- ,. .' 'l ' • .., - .:."

I .". 'J ,,..;, '" III' .. " I .... i\...1i •. _.1,: :1\... " I
, ,

1 ll'<t!l {'.', tl •. h,;... u:-.:tjJ,J!

! J....:iU:~}:~,:I~n:c~...; :
I ' I

I '=!';., I' ''''1 , \'.;1.1'. ("1"1'''\1 I'\./ \" 1.:_.). I. 1;':1 "'J- {.

i:lvcQnh:i1ls (ll' i~(\! I

.,

In
In) Pri:lling In:..: fnill!'.!:)'! ;\;;l1u:,1 prodt!cill~;

(,:lp:t,.~ily uf nil: Ie"s
llnn flCty (h'lb:1I1d

ki!().:!lll1nmGS

\!:!c:liucry ;l.n(~ cqt:ip,·

ll\~'nt approved by
the Bo:ml 111u,;l be
u:'.cd,

ScI 1\;llcil Ind ustry l\nnu::11 ni·orJucini~ c:t··

of not ks:; lkm

one II

:35

tIle )



Serial
NUBlher

C"
~)jZ('S Condi(iOllS 3;;1'i;11

l"':tnllr~cr
(:;1tcgo:d:-;s ("-'.

,.1/'1.':3 :Oi~3

be

first class

and
'shieh

by
Boc'nl.

nnd equip
by

must be
used. the pro
dUd nwst b: pcocluccd
for c;,uort 'lbroad.

i\-'Iust (;~HTY on
betw,;;:;n Thailand

and countries
and !1l':st u:h.lcltake
to trc,7n Thai as
:-;tudcnts in n~lvio;!f:()jl

;':nd l'l:lG (;t1~inccr-

than eight
tOilS gross

IS,lZCS

lcJS than
CHht (not mcltHJil1~J.

vntuc of
circulating

Sizes rcqulrlng

other
have
upwards

not less

1/cs~el

I\farbk: Inc! ustry

T\·fincrrd \'1atcr .not~

u

[~I(;t<.;l

GO

61

62

63

~,iaehinery and equip
l1h:l\t \ipproved by
the llo:lnl llHlSt be
u:;ed.

~,!achi,lcry and ,:qllip
by

f\h\chiilC:Y and equip
ment approved by
the Board must be
used.

P/!ust fish in sea of
not less than depth of

mClres and mllst
have a factory on
shore in Th:!ihnd for
prucessing lish and
m::chincry and equip
Il1cnts appnwcd by
! he BO:'ird mllst bc
used.
Machinery and equip
ment <'tppr()'icc! by
the Board lI1'.!st be
used.

pr()dueil1,~;

of nut less
Il tlm:c IHm~lrecl

ltlS~1l1d kilognlll1l)1l:s

t; til th!cty ton~) gn).'\s

tbn tWt) 111;lli,,1\ I (111: lk;!rd 111\.1')t be

[airy capelcity of
raw fish

of not less than live I
j 1,(' ll'-'l'1'11- il')"I'" ,- - , 's'_".J 0", :.. "b 'Cl1:_"~'1

::l/cs requir;lig c;tpital I
j:>\i,;::tl1h.~nt$ of not l{~s:;

Silc~ ro-:quiring capital
i1n,\.?stnlt~nts of nnl
k~':; Hl,in live hundred
tl1011s;J.ml Baht (not
il:c1uding value of
bnd and circulating

Sea

-,::d Oyster Culture

R;l.tt\lIl and D:Ullboo

Pmduct Tad witry

Button !lldu~try

r·~j~;h Processing fn

dustry
53

59

57

56

55

[;<,.llt (Hut
'.';due of bnd

tI:,,-;.!. The ,);:;:,rl oyster

and I culture Inllst bq;:in
I '1 I' , "Wlt,1 t lC rcanng 0

'.uP to the pro
, 'clioil of pc<:ds and

lithCI production 1'1'011\

the l!1ol1\1:r-of·p':arl.

'~G --
/'\1", .,...II I .""

"
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l"n.'/c
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t11.'0 r)i~ir\"le 2\{i11i3 'j:,

tri.J.l InV:3 ~3tl,(lCl1t

;:;trn.cntAct B. T'~. ;>,

: ~ 1

of t}'L(~ J30~\.~·d

Llie r r) ,,; c ti 0 ':1 "~1 <"~'n (1 i:.:;:i(~~ n ~j

'./

,.

('t",
, ~ . '.;

"'.,:cl:(lc(1 i:Ll tl~H~ Jist i~taC{led to t11.i

Ll
t.~l:.::; {:I.

t l() 1),~·l n 111~:'O I,; net; :cn (~n t, ;1, [)

:)11:;11 ha'fc the e,l

Trl'~~1nG

P:I:Olno1jon of

itlonal indu::;tdal acti vitie 5 i3holl
'-ri'i"~~ ( .... \·.','.1 .r"·":\·\\"··fl;~ -tb~eu c" _ ot,.p ..'. .d1.(,,1 (l.t '''' ,,1 fL.J.1 l.•C

l):t:"o-rn.ot.ed iJ1 ZtCCO C -',vitl1 tb.c

I
!
I

I
1
I.

j\ICt11ber
I'vki11b;~r

p/lclnbcr
II, fcmbcr
,\kmbcr
Ad viser
Adviser
Adviser
Adviser
Adviser
Advi:;cr
Adviser

~.IcJ1l11cr

~i~el1)bcr

lvtcnlbcr
j'A<;lnl;cr
i\kmbcr
:.lell1!x:r
lVlcinbcr
;,(eulb...',r
~'..-rClllbcr

Cinirman

t:!~~tte(;

C:O[f1jll! ltc;,~

C~ol'i1nlittcc

Ap,:illa COl':1millce
(~On1fl1itLee

(:orn,nil.t{~t:;

C~oI11tni:.tce

Cor:lnlitt(~c

Chinta~~2~noa "4 C,onHnilh>;

1':(.:tll

Con,
'ilcr;"1J (:h~~ru'/a~;tr Co;nn1ittcc

COl~~lnittc(~

C,)rI.1rnrttec

t\"Ir. \'ieha
I. ~<~ :_: ),\~' ;~.;~~ji.t· (J <:J.:{~'Cl r

5. l~.i:;~1 r ~':.d {Ji:1, ll<~ ~,~~

G. l\T (. p"~Ih.~(t C~hoISl \'ft":ll z;l
7.

7.. Dr. (
3.
lLL\'tr.

')
Cl.

9,
10.
11.
n.
13.
H.
I5.

:L\Jinj~;t(:r for l:'j
Plt;.T 1'01' ~,'O(·;l·'.n l\If::irs
iilil>t~~)L; ..~'· for
i\lini;:tcr for

20. r/lin\sl'T fer Ec;u'< ,:~IHics
21. f,-[il1i;;«;r for
27.. Covcrnor of t!iG n.;llk ol'Ttwihnd

Tht~ foHowin::.; is th,; list of i\lcmb\:rs and Advisers of Thaibnd'si10ard of IltVcstmcnt ~l.S by (hc~ Council of Ministers aft0!" the;).n!lounc:.'mcnt ot' tt,:~ of hl.dustrial fllve:;(l11Cilt Act a.E.
2505 ( 19(2):

1.;\[c

"nI /

tJ5

).

';1

,~u

.',
'rO~!/c;~

;1 ()f tl1,~ ,.,1

th,'~ 31 t July I). T':. 2..i ( ,

e C?O 'ore1'n 1-t1 G::-,l

J~) :3ucd o\1i:I"le?.j ~~

I,:,ue). dated

'~;;lit"l1,an

f:Xi:tutive \"f(:nlh1.~r

E:(t~culi\·l.~ lCfnbcr
Executive Member
E:-:Ct:tltivc J\'!"(:,11bi.::r
r::xccutive 0.-rCl~:;-,(;r

[;{\Xlltj~,,~ IVfcmlxr[(o:dn7.

r
;;).

'L j\[ r. Lcng
5. I'ile Sp~\r:Jn~~ D\;v;.dj:~.·,;tln '~';:1

~,):ln1 rid d!) iVl,~ a V~l. :'~arl1

1: i'lTr. ~ra '}/(;G
')1'..;;:]( i\" 'Iral Cln!i,: Si::d· ";[i0il
3. f ..H~:n"~ YLi;(t~1.sevi '/iv~~t
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APPENDIX NO. II

In the decade 1956-65 total world demand is estimated
to grow at the annual rate of 4.8 percent. and in the
following decade (1966-75) at the rate of 4.6 percent,
reaching total tonnages of some 90 millions and 141
millions in 1965 and 1975, respectively. This means
that the world's pulp and paper industry in the .
relatively short period of 20 years (1965-75) may
grow to two and a half times its present size~

Consumption Will, of course, grow at different rates
in different regions of the world. Table 1 shows the
expected evolution of demand for all categor~es of
papers and paperboard and the annual growth~es
implied.

Table 1
Total PaP;e6'r and Board Annual

Demarid Growth
mil1iQt\\\> metric tons Rate

Region 1955 , 1965 1975 1956-75
%

'I!~~'"-

North America 5 42.8 58.6 3.2

Latin America 1.8 3.5 6.5 6.6

Western Europe 13.2 21.3 30.2 4.3

Eastern Europe 1.9 3.9 7.1 6.8

U.S.S.R. 2.5 6.1 12.3 8.4

Africa .5 .9 1.6 6.2

Near and(~\ldd1e East .14 .28 .53 6.9
,~

3.0 6.9 13.8 8.0Far Ea's't
"Jiu

Mai nd China .9 3.1 8.8 12.3

':?eania .8 1.3 1.8 4.5

World Total 56.1 141.4 4.7

Note: Figures may not add up because of rounding

..



APPENDIX NO. III
(1,000 metric tons)

6,500

27 ,200\.

6,600

12,400 \
I

1,600

Total paper
and

board

1,822 3,500

13,153 19,700

1,890 3,700

2,475 6,100

486 900

2,500 4,7()0

15,500 21,200

3,200 5,700

5,300 10,600

700 1,300

other paper
and

paperboard

384

108 210 400 I 139 280 5:?0

609 1,160 2,300 8::0 1,600 3, ~_)O

1,695 3,600 6,400 2,149 4,500 8,000

727 2,400 7,200 868 2 y 900 8,800

~O 800 1,200 760 1,300 1,800
..~;;""

1,327

10,505

1,668

2,168

350

900

1,800

1,800

6,000

65 120

43cl~ 850

950 1)000

500 1,600

450 600

1,000

4,200

450

850

190

Newsprint

31

222

221

454

141

310

307...
see tex ~

see text

·..

• •• see text .••

·..

2.50 2.00

2.00 2.00

2.00 2.00

2.00 2.00

4.50 4.00

Economic growth
rate per capita
percent per year

1 1955-65 196~-75 1955 1965 1975 1 1955 1965 1975 I 1955 1965---1975~

. :2.25 ~ ~.OO ,300 10,300 I 25,171 35,400 47,~00 131,522 43,700 57,300

.2.50 ~.oo 495

~ I2.50 2.QO 2,648

REGION

J.- 'Western Europe'

4. Western' Europe

11.0ceania

6. Africa

7. Near and Middle East

8. Far East (exc~.9-10)

5. U .SSR

9. Jap an

10.China Mainland

2. Latin Amerlca

1. North America

~.~~..

WORL D TOTAL 11, 280 17,400 26?~~?1 44,810 70 f100 108,O~1_ 56,~~0 88,09~ 134,000

Note: Totals may not add

-,-~-- -"-- ---~
.~ '~I$<;,

',: ,.~ .'.~ -.
~ '. ~ ..

up because of rounding of figures in the World' Total
...........~

---.:;.;



APPENDIX No. IV

ESTIMATED EXISTING CAPACITY ANn CURRENT EXPANSION PLANS, BY REGIONS

-
Estimate ot.~futtl.re· R!t:ted -Ca:pae1tyRated Capacity 1958 Current- EX1/an's'i6ri' P} ans' (

.~._-- " ~

News Other ",~.;;.Tota1 Paper News t'ther fr~~aJ... l'o.pe- ~ews OtheJ.- Total Paper I~"tjmatelprint paper <!"'''''paper pulp print paper paper pul prin' paper paper pulp ~r::tr~et

and {l;Ud and and, and and T~ tI "~ epaper paper~.g~7 I paper paper )aper paper
board boardt~) board board loard board

ons ".

North America I 8,521 32,533 41,054 33.:~ ~1' :::
3,238 3,916 1,240 9 ;20C 35,770 44,970 34,970 1961/62

Latin America I 150 1,500 1,650 915 1,320 1,410 560 2,420 2,980 2,240 1964/65
i,', ~-i.~

\,;'"oY'

4,520 19,690 1196.:/65Western Europe I 3,910 14,750 18,660 14,750 I 740 ?,,965 3,705 4,950 17,720 22,240

A:frica I 270 270 175\ 70
..~

90, 160 3)-1-5 ' 70 360 430 520 1964/65-
50 I Je:P1.~.~ !Near and Middle East 15 65 80 40 285 (I/P" .-t325. 110 6e 36b 420 160 ""

Far East I 700 3,685 4,385 2,700 480 1,140 1,620''' 960 1,18c 4,830 6,010 3,660 I "..
Oceania. \1 170 400 570 480 70 190 260 150 24( 590 830 630 I It'

q'V

Rest of the World I 980 6,150 7,130 6,565 945 5,215 6,160 5,435{f~;1,93l 11,370 13,300 12,090 I 1965

I
TOTAL I 14,446 59,353 73,799 59 9 280 ~,428 14,038 17,46c 14,600117,7~ ~C?7 ~tifO 91,180 73,960

I ... i.'-
'I .

~'<,

....
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APPENDIX NO. V

"'~EHNER & COX. LTD.

... .;a....:.,. __
Dt C~

c.a. ",,"'L'U. ca T.... ••.• , .. f C
C W. ATLI:H,

ANAL.YTICAL. .so CONSUL.TING CHEMISTS,

PU6L.IC ANAL.YSTS.

Te'ephone.. RoylJl 3538.
Te'egram.,.Hehner, Royol 3538.

•

OUl'll'lIt,.. JG/DR 25102 16th April, 1963
YOUI'I 1'111,..

A";E

-----

A B1

123.7 126.7
0.18 0.19
1. 44 1. 48
4.79 4.93

38.7 37.2
1.0 0.7

35 (kraft) 20
I
I

80 I
I

65 I
'\

~
I

'. ~

Substance (gm. per sq. m.)
Caliper (min)

Bulk factor
Bursting strength (kg. per sq. em.)

Burst factor
Ash (per cent)
Fibre furnish (approx. per cent)

Chemical coniferous
Chemical deciduous
Semic~iemical coniferous
Semichemical deciduous
Bamboo
Groundwood

ANALYSIS OF FIVE SAMPLES OF . Paper (Thailand Project)

RECEIVED ON\ 27th March, 1963

MARKED

SEALED

KEY

A - Corrugating Medium (Finland) .
Bl, B2 - Corrugating Medium (2 Samples ex Japan)
C - Wrapping (Kanchanaburi Mill) .
D - LinelQ Board (U. S. A. )
E - Corrugating Medium (Australia)

/

I
. I

!

Parsons & WhitteI:ll0re· Inc~, New Y~rk.
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APPENDIX VI
PAPER IMPORTS INTO THAIlAND - 1962 (FROM NOVEMBER 1962 ISSUE OF THE IMPORTJ AM)

EXPORTS OF THAILAND - DEPl'. OF CUSTOMS)

r\lr(lnT~.
(·ullllnIKlIt~· Unit

'-I." ''''''''1C'nuntr.,"
(:fI(l~

I~IlRlltit\·
( naht )

COllc I).]..,riptinn

,;3309°8 Articles of nallJral cork, n.e .s. pORTIIGAL 03 AS ° 39343
II KINGOOM 03 15 A 1715 A

1488 77701.

,;330990 Articles or agglomerated cork, n.e.s. pORTIIGAL 03 10740 ,6fl8?A
SPAI N 03 24 !:l 198 0 3
II KIN GOO 1.1 03 , 1" 5
II STATER 03 22 11541

1 1 0 1 1 1934()7.

tHll010.0 Newsprint PAKI STAN 03 101380 305lio1
J A P II N 03 1.963 Q

'
1';70,,70

TAIWAN 03 1526<"Q r;39";OR
ALRANI A 03 286l'l24 777?";9
AlIRTRI A 03 716243 19R3409
CZECHI) 03 ";43013 10177A4
FINLANO 03 4A35098 1341R2?0
NO"lWIIY 03 22/32048 ";";!'i413"l
POLANO 03 1R93 9 1A 5797"134
SWEnEN 03 45713?0 12013671
II RTIITFS 03 76 A 4 1 284490

1545'1527 435";2442.

6410201 Printing paper, in rolls and sheeta, JAPAN 03 699134:'\ 387160A7

not cut to size TAIWAN 03 A3'1348 3918259
AURTRI A 03 67685 367'!A2
8FLGIlJIl 03 325~ 436A:?
C7ECHO 03 49?94 400357
FINL~Nn 03 41.7 9 56 ?-180533

W 6~ IPAU ¥ In g§Hfl ~a1~'1

I tilL Y 03 sfll3" ~17(jA~
NFTHERLANns 03 1li091 168179
NORWAY 03 1:?2lijS3 1';2.'i1181
POLANIi 03 507S7 13I3:'!1
SwEoF.N 03 39458"; 2389575
Il KINGnOIA 03 3690 271183
Yllf;ORLAVIA 03 50ao 50A72
Il flTATFS 03 41°89 A7A7':'9

0137641 5StiS2SaOlll

6410202 1 Writing paper, in rolla and sheeta, .J A PAN 03 5030A?9 24745841
not cut to IIlze TAIWAN 03 10160 I1R7?1>

AURTRI A 03 2161'i4 184Cl44
W GERt..l.\,NV 03 4Q(;0 109715
NOR ... y 03 7631° 50?,4R4

II II;INGnOIJ 03 ; 82 41,<;7
YlIr.OflLAVIA 03 5080 S0841'i
II flTATES 03 21 I'i 2 40'>"'7

5151565 25706150*

0301 Paper, straw HONGKONG 03 4S7792 1911001
FFn MALAY 03 12300 49200
IAACAO 03 375890 ,"'079':'A
J A P A Ii 03 5 5 8 8 1. 18541i1
TAIWAN 03 72101 1.89347

973 0 64 394297711l

6410302 Paper, kraft \ HONr.KONf; 03 6300 273S4
.J A PAN 03 1334680 SA30514
TAIWAN 03 193072 9!'i3524
AllRTRI A 03 30119 j4447A
F'INLANO 03 42286,.; 1701191
LIIXF.:MRIIRG 03 29aS8 1.59581
NETHERLANOS 03 7296"; 34001A
NORWAY 03 178147 AS337A
POLANI') 03 156113 1',84945
SWF.OEN 03 1239509 S1.7j,4R6
II KINGnOu 03 477? 14911
II flTATES 03 3202476 11299817
AllflTRALI A 03 10259 259l'in

6881137 27207763.

';410" 90 Paper, common, lor packing and HONG KONG 03 12344 271009
wrapp1n!r, D.e.a, J A PAN 03 85:.'167 540013

TAIWAN 03 28133 251048
AIlRTRI A 03 5010 25854
C7F.CHO 03 4775 23264
OFNIAARI< 03 .4 :'I 167
FINLANO 03 :1.7214 94171
FRANCF. 03 161 12617
W r.F.RMAN;f 03 32809 fi711";0

I
NFTHFRL4NnS 03 249 7220

I
NORWAY 03 354524 1016570
poLANI') 03 301150 98699?,
SPA I N 03 4996 3188?
SwF.IiEN 03 294545 1561664
II K'NCOOIA 03 4<1249 1208835
II STATES 03 11.0007 425967

I
1:.'108576 7128633.

0401 Cardboard, common .1 A PAN 03 194636 4'74505i TAIWAN 03 109227 223537

I 303863 fi96042.

I
6410402 Cardboard, corrugated FINLANO 03 28825 75290
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('IIIOIIlO,\Ity ('.1.1'. \'ah ...

(;oul1try QlInntit\
( Baht. )

Codo De....,riptioll Cmle

0410402 Cardboard, corrugated NFTHERlANnS 03 219A 449"11
31021 120221·

fi410400 Cardboard, n.e.5. SINGAPOQE 03 516 10860
J II P A ,j 03 001>3775 2f>5657Fl4
TAIWAN 03 '117250 1254140
AIIRTRI A ()3 1~6l3 73'154
r. n: C HO 03 3720:'l 157"')?'
F'HlANn 03 1503 0 79 411'lAl1A
W GEflllANY o :S t>2333 441>0<;7
IHTHfl:QlAlHIS 03 106S?'7 4772"''1
NORWAY 03 4746<;6 lR847:l.A
SWEnEH 03 228363 A96649
II KrrlGnOI.l 03 2419 221::13
Yllr,ORlIIV'1I 03 39359 169944
\I ::; TilT E S 03 2019839 51SA111
AllRTRALI II 03 47478 1.171<;0

14217309 412213ti7*

6410500 Building board of paper or or pulp, .JAPAN 03 1134 26n62
not impregnateQ AllRTRI A 03 773 16028

NORWAY 03 109540 3365fi2
S I't EDEN 03 72195 294707
1I K,NGnDI.l 03 208 88';9

183fl50 (;B2811HI

6410600 Paper and paperboard, bituminized J II P II N 03 140625 49~78f1

or llsphalted, including reWorceu ~nd IIIIRTR' A 03 72?5 127?7

COlited with grllP!li\e ~ lmitl'tiofl 9' ,111te RELfllIHA 03 969fl 460::l9
w r.ERIAANV 03 1465A 1.32745
ITI\l.Y Cl3 2flOO 90?~

N F THE R LAN n S· 03 18288 10639'<;
SWF.nEN 03 18233 9381'>2
II I<INGDOM 03 152652 355333
U RTATE8 03 3585 395Fl9
AllRTRALIA 03 511. 397$

368275 12924.-;9.

6410.,01 Paper, wrapping, oUed HONGKONCi 03 2511. 159889
,'A P 1\ N 03 2034 182 :"'1
nENMARK 03 1'700 lfl18~

'II GERMANV 03 62A 145<10
SWF.,rIEN 03 8607 5fl4?7
II KINGDOM 03 12"137 1951541
\I STATES 03 688? 1.1 A0 0 0

35099 482974.

6410702 Paper, adhellive .1 II P II N 03 7515 <I 987i'l11
FINLANn 03 3900 36809
'RANCF. 03 764 13n83
'II r. E R 14 ANY 03 ?1011 2642::19
NE'THERLANnS 03 33436 323179
NORWAY 03 1208 1171.1
Sl'IEnEN 03 2225? 237720
II KINGOO'A 03 lB031 ~

2561199
r.ANIIDA 03 4 5 407FlO
II ::;TATES 03 3101 92944
~.llSTRAL' A 03 164 12357

111466 1 :; 888 &") II!

6410703 Paper, eJlQmelled \ HONG KONG 03 6434 2381'\34
J A PAN 03 74308 51381'16
AURTRI A 03 33034 2198(;1;
C7ECHO 03 17142 104911
FINLANO 03 26668 147672
F'RANCF. 03 1::! ?35
F r.ER I 4I1NY 03 58::!? 58?OO
IV GER l4ANV 03 70542 705211
I TAL Y 03 4'129 43397
NORWAY 03 172556 466J8fl
POLANI'! 03 4586<16 1311'12'1)9
SwF.nEN 03 82771 4SIS:!.?7
Il K'NGDOM 03 218 2673
\I RTATES O~ 130Q76 135S2:iln

I 10840H) SI'i30t'jF,i4ol1

6410704 Paper, stencil, in rolls J II P II N 03
?I-

3? 60~2

AIlRTR' A 03 445 1950"1
,lNLANn 03 11786 620l'i3
Il KINGnOM 03 72 45411
Il STATES. 03 144 6263

12479 9841)3l1li

6410706 Paper, ,rl/oc;ini, ill rolls FRANCF. 03 7S 3(;5?
VI fiERMANV 03 9867 260545
SWITZERLAND 03 8 240
II KINGflflM 03 9 ? j 328'i4
Il ~TATES 03 2 €l 9 2236A

11160 319659*

641079Q PlOper and plOperboard, c;oll.'ed, HONG KONG 03 216 378 fl
impregnated, vlllcanizcll etc., n.Il.II., J AP II N O:!l 117695 1164660
othcr t~n b1t\u:nillited or \Jllphaltltd BFLG 10M 03 1844 4774'7

D F N M'ARK 03" 5 755
,

I
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« 'oll1llllJflitJ Unit ' .. 1.1' ":\111'"
( otlntr,:r

Cmlr
CJuAntit.'

( naltt "
( '0<[" Ih,"'ril'tiull

1>4107<1<1 Paper and paperboard, coattd. FRANCF 0) 7 ",,,I)

I Impregnated, vulcanized etc •• F r, r:: R'~ A Ii Y 03 1430 171.1>0

n.e.s., other than bltijrnlnlzed W r, F. P'~ A Ii Y 03 ?OOOS 'Hl~2:t1l

I NORWAY 03 1.~68q 7770.J
or asphalted POLliNO 03 50609 220571

S Wf. n F' N 03 /'iSS7,.; 2460<;9

" KINcon .. 03 749::> 1947"'0
CANAnA oJ 0:3 a If\5,j1').
" II r II T " S 03 :?0162 39<1"S()0

308758 21'>09701-

/'i<l10aOl Wallpaper. inclUding llncru," HnNltKOIi(l OJ 3123 <l95()9
.J 1\ PAN 03 68:5 2 (11 'HI
RF'LGllllA 03 3811 7 45953
f'INLANn 03 300 1055

, W G E R'4 1\ N Y 03 16 q 5 21 O"i 9
IJ KINGnOU 03 261l 5 J4"1<1fl

12313 172075-

11411100 Cigarette paper, ill bulk rolls .IA PAN 03 367 <I 51:102

or sheets FRANeF. 03 133348 21941Afl
Il KINGOO" 03 1 :5 5 1 52269
II STATfS 03 334331 5725901'1

0472704 80234,.;7.

';411201 Bloltlng paper, In bulk rolls or All!lTRI" 03 9Rall 55:?oll

sheets W GERlAANY 03 1. 4 510 998,.;8
NfTHf.RlANnS 03 30(\0 2 n 8 !\ 1
II KINGnOM 03 212"; 25";"5

, 2QSJ4 201';:>5.
,
I

6411202 Filter paper, in bulk follS or eheets JAPAN 03 q72 231::>?
I.1F.NMI\RK 03 1 4 11 00.
VI GERMANY 03 18114 7585'10
SwF.OEN 03 6 1211'\
II KINGOOM 03 l Q 90 894047
II !lTATES 03 11'19'1 8A190

2?Q?5 9";1607.

6411203 Filter blocks VI GE R'4 II N V 03 . .d 3'57
II KINGDOM 03 3A38 j817~?'

I II llTIITF.!l 03 3,; 4066
'1A7fl j861::15.

6411901 Drawing paper, bristol cardboard JAPAN 03 181'1572 983<170
TAIWAN 0:'.1 1897?6 10381l51.
AI/!lTRI II 03 1048Q 660<;"
FRANCF. 03 5 2 2n<lO
'It G E R'4 ANY 03 1199 19:155
NORWAY 03 22170 j53601
II KINGDOM 03 593 .d 3 <1 J a.

" !lTIITF.8 03 ::In ';)075
o41::1A?1 (3093)'ilI'

6411902 Paper glazed transparl!nt .JAPAN 03 1.2965~ 142058::1
AIIllTRI A 03 74<176 71A9.d 7

F' IN L II N n 03 447 R971
FRANCE - 03 16 1.8(,6
VI G E R '4 II N V 03 7~80 13115t'i
I TAL V 03 111?19 10037'57
Nf'TIiF.RLANOS 03 '190 116A2
NORWAY 03 47::14 32960
II KINGOOM 03 6292 1150')1'1
II RTATf.S 03 1'119 8<101-
AII!lTRALI A 03 :?4137 230:?,.,1)

'559352 31'\83n?61il

641190" Greaseproof paper and paperboard .J APAN 03 41246 228d77
All!l T R I II 03 12113 119912
VI fiER I 4/.,NV 03 116 ? 11'111
I TAL Y 03 3001'1 2A2')t'i
NFTHERLANDS 03 23088 200440
NORWAV 03 3 Q 6 n 5 2A2'553
SWEoF.N

g~
3QQa9 2641<;0

IJ KINGnnM 1.:;1019 35::151'17
II STATF.S 03 1129 15:1.99

174251 15030flS.

6"11905 Composite paper or paperboard, ... nNGKONll 03 1'562 3913
not surface-coated or impregnated, .J A PAN 03 8885 564"5::1
whether or not internally reinforced FINLIINn 03 7546 30\::I?

VI fi E R 14 A N·V 03 lQ?,7 2324A
II KINGnOU 03 525? jOS'1Q',
II 1'1TATF:8 03 28:3 62 913951";

53334 12090~7'"

6"11906 Paper or paperboard, creped, crinkled, ,J II PAN 03 5419 221?3
embosaed or perforated All!lTRI A 03 ~3el1 108987? I

FINLAND 03 <1261 168'0
W llERI.4ANV 03 4000 631(14
I TAL V 03 1155 337?1
NF.THe:RI.ANnS 03 17280 1 4 5:1.3')
AIJRTRAI.I A 03 5777 9902fi

9Q703 1469810- I

I
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"""""'-
-

( 'unuuof1it~· Unit \'.1.1-'. \',,], ...
C'uuntr.'" (ltllmtit~·

( lIal.t ).I Dc...,ril'tioll
(:0,1..

C",I"

';<111907 Paper or paperboard, ruled, lined " A PAN 03 8 dA4
i

or squared, but not otherwise printed, FRANCF 03 61 4977
In bulk rolls or sheets W r. F. R I, A N V 03 :1 :; 6 " ~fl41fi

" KI Nr,nnU O:'l 153 19373
II !'lTATES 03 129 0 ';3:;>'';0

28841 126509.,

TllIlIue l"'per, In l1ulk roU. 01' IIh'll'll\\1 66'41
I 52061.'';":1.1906 ,JAPAN OJ

TAl 1'114/11 03 5080 5f14?5

AI/STili A 03 13040 12890<')
elF.CHO 03 50571 4570A9
'/I r.F.RMANY 03 5 5 68QA
NoRWAV 03 272 a 4 260502
SI'IF.oF.N 03 24355 2720?-1
II KINGoOlA 03 390::16 51557~

II STATES 03 8669 165676
:;>"44<11 2405705·

641.1999 Paper and paperboard, In bulk rolls HONGKONIl 03 23 600:5
or sheets, n.e.s. 'J A PAN 03 )554613 1587:'1134

TAIWAN 03 1 " A " 1 1.9907A
AlISTRI A 03 161515 20:'152
flF.Lr.llJM 03 1148 245AA
C7ECHO 03 27358 1046AA
FINLANO 03 15743 45355
FRANCE 03 5 :1 675<1
W r. E Rll ANY 03 601375 5675?-3
IThLV 03 5376 71916
NFTH~RLANnS 03 18332 1145?3
NoRWAV 03 fl7q~l;ctl 3065 4 06
POLANO 03 171235 45751HI
SwEOEN 03 10420 53"11
II KINGOOIoI fl3 823& 1·01:'.1 :5 .,
\I STATES 03 56295 253909

162 Q 426 15,;79810.

6420101 Paper bags HONr.KONr. 03 6020 1.42';1::1
FFn MAL A V 03 140 820
SINGAPORE 03 127~ 10413
" A P A "I 03 97110 4900271

,..... FINLAND 03 A8006:!. 4280642
J VI GEA>.AANY 03 2026 89C;~

I \\ NETHERLANDS 03 30 :'.14 A
1'(,....... ." - NORWAY 03 85531 390802
") SWEnF.N 03 501545 2011243

SWITZERLAND 03 4 109
II KINGnOM 03 3264 48952
II STATES 03 208821 865851

21'i59813 12,741,Ol IH
I

6420102 Cardboard boxes HONGKONG 03 68Q06 7729'50
FEn MALAY 03 53 544
PAKI STAN 03 740 164?
SINGAPORE 03 20482 291273
.J A P II "I 03 9988n 929840
TAIWAN 03 389 2019
AI/STRI A 03 11 825

\, BELGIIIM 03 76 448
DENMARK 03 1353 21994
FRANCE 03 2835 10A057
w r. E R'4 ANY 03 13647 227434
ITALY 03 :3 36 '1 94024
NETHERLANDS 03 14205 57~IiS

SWEnEN 03 365 184";
SwiTZERLAND 03 2270 55252
II KINGDO~ 03 80413 961172
CANADA 03 823 147 I"> 5
II STATES 03 91696 1280891')
AUSTRAL I A 03 2225 24674

402736 4A470~3111

6<11a0103 Box lUes, letter trays, storage II KINGOOU 03 20 719
boxes and similar. articles, 01 II RTATES 03 70 1000
paper or paperboard 90 17:'$ 9-

64~H~100 Other contlllnerl,l, of paper or cl\rdboard, MONGKONG 0::'1 25536 323774
n••.•• SINGAPORE 03 225 20007

JAPAN 03 <11690 :5 267810
TAIWAN 03 7 S8a
BFLGllJloI 03 15 3~A
C7.ECHrJ 03 99 2~O
FINLANn 03 10761 1078:57
FRIINCF. 03 76 1904
W GER~IINY 03 97~ 13990
ITALY 03 67 47935
NF.THERLANnS 03 30284 274953-
NORWAV 03 42075 1954!'11
II K,NGOOM 03 6754'Q 769705
CANAnA 03 102!! 20052
II RTATES 03 230'l4::l 2718::175
liN B AFRICA 03 778 8.<100
AIIRTRALIA 03 600 491;5

41')6825 477621lh



l\t!'OHTS 81_. ,
t "lIIuuflflity lJnit I'.I.F. \'"h ..

( 'nUl\t.·." ( Jl1ulltit\
( 'oelt· I n"ht I

Curle I)"""n1'1 illIl _._-,,-
6420201 Envelopes Hfl/iI;KONI; 03 26566 :'lfl?4'.l

FFU MAl.hY 03 j (l 4';37

,J AP A "i 03 16Sa1 123681.
T A I IV AN 03 1 :.'I 5'21
C7£CHf'l o'! 2 2000
nFNI,4ARK 03 1 1 ? 4276

: F PAN 1;" 03 7 /'.37

W I; F. fol'l " N Y 0:.'1 4 €I 0 144?4
NFTHEI?L"Nns 03 ?90 1981
N 11 R W"V 03 14450 ?,440tl2.
SWFnfN 03 7061 10400?'
SWITlF.RLANn 03 29 5 5506
II KINGnn,l 03 2 Q 429 6693t)O
II fiTATFS 03 2743 112185
AIiSTRALI A 03 40 1 <1 a 9

98319 160?-994.

6420202 Paper for typewriting, dupl1catini, F F n MALAY 03 " 11 .,

writing, cut to size " APAN O:'l 526126 2576299
AlIHTRI A 03 58267 445116
C7FCHfl 03 3218 32576
OFNIAARK 03 '5 2AO
FRANCF 03 98 3599
W (; E R 04 " N Y 03 258 7907
N F THE R LAN n s 03 1585 5lA7
SWEOEN 03 286 ?:?51
SWITZERLAND 03 7 1 R 3
II KINGOOM 03 43'328 691991
YIICiQRLAVIA 03 a Q <I <I 2051;;1

" HTATFS 03 !I.~0ge (;71271
AIIHTPALI A 03 <16 e 5058

6&9184 4462327.

6420203 Paper, foolscap for correspondence HON(;KONr. 03 1005 28030'
Ffn MA I. A Y 0:'1 3 131S
SINGAPOqF. 03 70 16'515
,j APAN 03 106 1667
FRANCF 03 5 126
II KINGnOM 03 24 a 5596
II flTATES 03 j 100

1432 37693*

6420204 Writing blocks, letter cards 140ti(;KON(; 03 139 4080
Ffn ~U lAY 03 7 '31'4
,JAPAN 03 7462 123411';
AIIRTRI A 03 4060 046420
o E N .~ ARK 03 14 415
FRANCE 03 10 311
W G E RI., II N Y 03 11 :3 1713
NOR 1'/ "Y 03 10088 66646
PflL"NO n3 11?0 10116
SwFnEN 03 6045 69919

" KINGnO l4 03 12813 214690
II flTATfS 03 <17 3235,

.q. Q 1 8 541325 •

#;420205 Plain postcards, correspondence HONG KONG 03 7 400
cards .JAPAN 03 4037 26d1;?

"04" 2 I') 81 ~'"

642029() Paper stationery, n.e.s •• packeted HONI;KON(; 03 100 3669
or boxed FfD MALAY 03 1 177

oJ AP 1\ N 03 555 2fl517
AUflTpl II 03 16 7588
w G E R '4 ANY 03 a:;jQ 16015
II KINGnnM 03 ()?6 29743
II flTATES 03 ? <I 3 1 "/I';

24!'i:l 88925.

6420301 Albums HONG KONG 03 7Q013 801';99
,j AP A "I 03 52285 1387228
TAIWAN 03 7?0 19217
8FLGIIJIA 03 32 6296
'II GERMANY 03 100 8529

" KINGDOM 03 5 874
II l'l T "T F. 8 0:; 101 2144

1)1151 15049671/1

6420302 Diary books, note books, memorandum HnN(;KONr, 03 3619 81599
books IN 11 I A OJ 106 1401

FFO MALAY 03 52 2036
S,tir,APORF 03 2 493
oJ APAN 03 44835 5082.$6
AIJRTRI A 03 16 4 0') il. BfLGllIM 03 14 269
r.ZF.CHO 03 q 141';
FR4NCF. 03 59 3677
VI GE POl 11 N Y 03 306 8312 IHUNGARY 03 75 t'i?,7
ITALY 03 10 10l?, INFTHERLANnS 03 40a 72(;1
SW.TZF.RLANO 03 423 2391'10';
U KINGnnM 03 966,; 277670

I
I



I \11" II( I K
a~

'.r=·'- -= -- --_.- _.,----~ --

C 'IHnlllfulit..'" Unit CoI.F. \' alll"
(' f1 unfr.,· (-lullnt.it..-

l),'~'ril'tinn
('",I.' ( 11:\1.1 )

Co<lo

6420302 Dairy books, nole books, momorandum 11 ~TATFg 03 540 579<;9

AlIgTFlALI A 03 271 6170
hooks "'04013 9812,4.

",420303 Books, exercise 11 KINCOIlU 03 70 19f1f>
70 19116.

",420)04
I /\ccount books, register books HONr.KONr: 03 60 1154

F r n ~j ALAY 03 5?0 33043
II KINCOO" 03 l'l?!i 1 A 4'30

II RTATES 03 14 B f\ 1
81<1 53488-

64?O305 Order books, receipt books FrO t.4 ALAY 03 17 5::>9

,I APAN 03 150 2905
FRANCE 03 /'i0 2874

.11 KINGOO~4 03 814 40000
1041 4630 /1<11

6420307 Paper and paperboard riles and ·1-10 '1 G Kn "I G 03 1706 20139

binders Fl'O MALAY 03 7 tl10
,I APAN 03 2"i 9 3007
BFLGIIJM 03 5 174

OFN~'ARK 03 18 7(,7
FRANCF: 03 153 4929
W r: E R'4 ANY 03 3071 22973
SII(EOEN 03 349 94 Ii?

II KINGOO~4 03 3777 127470
II RTATES 03 26 B 26107

9623 2156311'"

6420308 Hook covers. paper FFO MALAY 03 1 134
JAPAN 03 5?7 12617
AII R T R I A 03 1650 .2nS")5
W GE RI' ANY 03 13311 95109
II KINGOO,", 03 30 38,0
CANAOA 03 nO 706
II fl T AI.E 8 03 193 7042

15781 139993.

64::l03QCl Other manufactures or writing paper. HONG KONG 03 1"588 10945
n.e.s. F F 0 MALAY 03 121 4712

SINGAPOqF. 03 36 :::!7f;Q
.1 APAN 03 803 1534(;
FRANCF: 03 4 532
W GERMANV 03 829 19184
II KINGOOM 03 129 5444

" RTATES 03 2568 509Q7
5878 109949'"

6420901 Cigarette paper. cut to size .1 APAN 03 390 52 ::>7
390 52:::! 7.

6420902 Carbon paper. cut to size HnNGKONG 03 46 6516
ISRAEL 03 769 29?79
.1 AP A "I 03 1076 22710
TAIWAN 03 413 211?9
AlIRTRI" 03 11"594 (;44631
OFNlAARI( 03 :::! fl 6 11777
FRANCF: 03 "194 25549
w r:ER I 4ANV 03 1264? 7729S2
ITALY 03 82 18S1
NETHEPLANOS 03 71'" 35361'1
POLANfl 03 154B:l :114776- S II( F: 0 EN 03 2 2Ql
U KINGDOU 03 115!lQ 7711"13
II fl TAT f. 9 03 6547 62?6?7
""RTRALI A 03 747 37819

62156 311A40A.

64:110903 Paper towels. napkins and tablecloth .1 APAN 0:; 11864 1561>69
and similar articles AURTRI A 03 5605 109857

(IF:N'AARK 03 8 110
FINLANO 03 1000 12847
W GEf1l4ANY 03 2346 3901::1
NFTHERLANnS il3 2135 31334
SWF.OEN 03 34 ::l 81 ::t:5
II KINGOOM 03 65944 1046?70
II STATEA 03 37362 719252

126606 21254Q44

6420904 Dress patterns .1 APAN 03 314 36Q9
W r:ERI.4ANY 03 15 284

329 39834

6420905 Blotting paper. cut to size ,I APAN 03 71 16?7
8El.GIUM 03 21 143
FRANCE 03 20 415
w GER~'ANY 03 13208 91745

; NORWAY 03 34?0 31443

" KINGOOM 03 1 Q 0 ? 29063
lJ RTATES 03 "548 2Fl429
AUATRALI4 03 37 2113

lQO?7 18497Fl'
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6420906 Toilet paper in sheets or In rolls F F n '" A l A V 03 3:3 <I S I': 201047
p F f.j A f.j G 03 247 1S46
.1 A PAN 03 1 7 8705 14189Jo
T A I Vi "'i 03 2°11 18466
A II !'1 T R I II 03 44236 ~)23441

FRANCF 03 19S0 13t:122
, w r. E R'! A f.j V 03 1 fi 5 1020

I T III V 03 0513 83S79
N F THE R LAN n s 03 12080 69"53~

NORwAV 03 65480 614"l07
S .. E 0 F. N 03 457., 29447
II KINGOOI,l 03 228163 2291"1715
II f, T A.T F fl 0) 14086 1741318 I

AIIRTRA!.IA 03 2607 2A91'i()
I 599076 1\509503.

6<1<10907 Paper. plates, cups, spoons, Corks HONliKONli 03 :>':5 :>, 7a7~

and similar articles, tncludlng drinking SINliAPORE 03 16<11 6?SOn
. .IAPAN 03 <15 654

straw OFNMARK 03 1100 161?9
'II r.F.R'4ANV 03 3467 1105~J

I TAL V 03 56 934
NFTHERLANOS 03 17 904
SWIT7.ERLANO 03 72 17 i :3
II KINGOOI.I 03 5056 137347
II STATFS 03 16168 449619
liN 6 AFRICA 03 11407 1,19079
AII!'lTRALI A 03 86?4 173020

47865 10l30J0711t

6<1209081 Paper, tapes, rolls, cards, discs Cor FEO MAL A v 03 22 51.7
cash and other accounting registen PflUdlG 03 3 214
and adding machines. clocks. index J A PAN 03 30655 243044

cards and the likes
AlIllTRI A 03 484 2199
OFNMARK 03 6 16Fll
FINLANO 03 464 61"15
F R II N r. f' 03 104 ?4R6
IV liERl~ANV 03 10744 117084
ITALY 03 510 81" 8
NI"THF.'RLANflS 03 e 77 7738
SwF.oEN 03 14461 El751fl
SWITZFRL,l,Nfl 03 724 53203
,lI KINGOOM 03 '1010 124074
II RTATFS 03 68835 1312:1."/7

155799 1966211'1-

6420909 Paper stencU and the likes, cut to , S RAE I. 03 41 2054
" size .JAPAN 03 6136 260752

AURTR' A 03 3386 1988112
OFt/MARK 03 1644 67588
FRANCE 03 8 417
IV liERMANV 03 1062? 525142

,. ITALV 03 5400 581.61
NETHERLANOS 03 161 7740
SWEOEN 03 20 972
II KINGOOI.I 03 2904? 1';15740
II RrATES 03 729 519:>'4
AlIllTRA\.1 A 03 3719 1261'50

60906 291534?lIt

1';420911 Transfer paper, such as used in HONGKONr. 03 65 1617
lithographic work JAPAN 03 36 4400

- 10! 6017-

604209Ul Sanitary towels ,JAPAN 03 3306 33330
TAIWAN 03 4588 2469fl
IV GER'4ANV 03 448 851"0
SWEOEN 03 380 2400

" KINGOOI.4 OJ 303171 781013A
AlJRTRAll A 03 185 11 5 ()

312078 7fl80276i11

6420913 Bobbins, spools, cops and slmilar JAPAN 03 196 24"10
suPportll of paRer sulp, p~per or 196 2490-

6420914
pQ.perbQllrd
Artlcles oC pulp, oC paper, oC paperboard HONGKONr. OJ 39 (l 1205t'i
or oC ct;llU19SI!! Wllddlng, n.e.s. Ff'fl M'" L A V 03 9 1816

SINGAPORE 03 3370 551<10
JAPAN OJ 59Q 61 507630
AURTRI A 03 4 5 721';6
flFLGllIM 03 195 7219
OFNYAPK (lJ 18 11.11
FRANCE 03 174 19946
W r. ERIN'" N V OJ. 7281 173757
NORWAV 03 6333 691'i2fj
POLANO 03 121'l0O 60027
SwEOEN 03 4057 35349
II KINCOOM OJ 6371 113533
CANADA 03 16 14595

I II !l T ... T F S 03 15296 545813
."RTf/ALI A 03 1::17 15000

I117:;<1 , 1~39886i11

6510101 Silk yarn, otl)er than yarn oC nail or JAPAN 03 7684" 19711966other waste sllk, not put up Cor retail
,;ale I
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APPENDIX VII

The full list of known import restrictions on paper in
Thai.land are. given below:

\

2.

"The :eollowing qualities of paper are allowed free import
~nto the Kingdom:

Newsprint, normally import~d from 50)52 grs/s in
substance.
Pitched Kraft paper •
.Green and Blue ma.tch paI;1l'r
Glassine and Cellophane paper.
G~easeproof paper.
Airmail paper.
Glazed two sides machine coated wh~ art ·paper.

Import licenses are required f~;~e following qualities
of paper when importing into th~Kingdom: .

Glazed or Unglazed' woodfree 0 n6n-wo~dfree writing or
printing paper weighing fr l20>grslsqm upwards.
Cap paper weighing' from. 30 grs/sqm upwards (to 120 grs/

'sqm) ~. .. . .
White .. linen facedpape!Cteighing from 35 grs/sqm
upwards (to 120 grs/sqlll) ,
Poster paper weigp~ from 30-120 gis/ 8 qm.
Kraft paper weighin~from 32-121 grs/sgm.
Wrapping paper, ~,pt the following: ,

(.a)' BrO\<in p~r for. packin~ cement imported by
The· CeIrtlUlt Factory for o~ ·use. .

(b) Ribb~ocean paper.
Cel wrap~g paper with designs for wr~pping presents.
Cd) G~ and Bl~e paper for w~appingmatch boxes

an~ candles.. '
Ce) tftassine :and cellophane paper.
CIJ GreaseJ?roof paper. .'

It is essential that import licenses for the above
mentioned papers will only be, gran~ed when ~he importers
agree to buy one-third of the quantity ordered from
abroad from local paper mills. .

(

.. . . .,.
''THIS SURVEY PROPOSAL IS.THE EXCLUSIVE PROPERTY OF THE PARSONS III WHITTEMORE/LYDDON ORGANIZATION. AND M'l)ST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING." .
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3. Further import licens.es·are required for the following
paper qualities/p~oducts•.

Exercisebopks (license will not nOFmally be granted)
All kinds of paper bag.~· excepttliose for pa~king cement

or tapioca flour exclusively, or those specially
made with clear indications that they "are for packing!
the goods imported and the importers' specif' rade
names appearing thereon:

Joss paper.
Used newspaper.
Paper fans and umbrellas
Paper used in Chinese prayers.

4. The Lottery Department has a monopol~~f importing the
following qualities of paper: ~~

Glazed' or unglazed woodfree or n~-woc:idfree liri1:.ing or
printing paper weighing under 120 grs/sqm. Normally,
however, they only import into~he Kingdom one quality,
viz. Glazed White' Woodfree .lPcdsized WritingPat>er in
sheets of 3l"x43" in the f Ibwing substances - 50, 60,
70', 80 & 100 grs/sqm.

5. The following qualitieJ~of paper are prohibited eo
import into the KingdoV

Newsprint from,56 ~/sqm upwards (to 120 grs/sqm).
DQplicating pape~under 120 grs/sqm.
Imitation art p~r" weighing under 120 grs/sqm.

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS a. WHITTEMORE/LYDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GiVEN IN WRITING."
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articles mnde up from goods falling within
heo ding No. 46.01 01' 46.02; articlos of
loofah.

Section X

PAPER-MA~<ING MATERIAL; PAPER AND
FAPERBOARD AND ARTICLES

; THEREOF

Chaptor 47

PAPER-MAKING MATERIAL.

Pulp derived by mechanical or chemical
means from any fibrous vegetable material.

47.02 Waste pnper and paperboard; scrap articles
of paper or of paperboard, fit only for use in
paper-making.

(a) Old newspaper
(b) Other

ChapleI.' 40

PAPER AND PAPERBOARD; ARTICLES OF
PAPER PULP, OF PAPER OR OF

PAPERBOAH.n.

Notes.

1... This Chapter does not cover:
(a) Stamping foils of heading No. 32.09;
(b) Perfume and cos melle papers (heading

No.33.0n);
(e) Sonp papers (heading No.34.01), I

r1elcrgont coaled papers (hending
No.34.02) and cellulose wadding,
impregnated wlth polishes, creams
or similar preparaUons (heading
No.34.05);

(d) Paper or paperboard, sensitised
(heading No.37 .03); I

(e) Paper-reinforced strntified plastic
shocLlng (headings Nos.3D.Ol to 39.06).
or vulcnnised fibre (heading No.39.03),
or nrUcles of such materie.ls . .
(heading No. 30.07);

27.5
Kg. 1,00

__......c- '-- ...

. ""'
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(f) Goods foIling within heading No.

42.02 (for example, travel goods);

(g) Articles falHng wilhin any heading.

in Chapt.ar 46 (manufact.ures of

plaiting material):

(h) Paper yarn or t.extile articles of

paper ynrn ~Scetion XI);

(ij) .Abra~ive popel' (hen ding No.

68.06) or pnper-bl'\eked micn

splittings (lwD..ding No. 60.15)

(paper coated wilh mIca powder

is, however, t.o be classified in

headtng No. 411.07);
(k) Paper - bocked metal foil

(Section XV);
(1) Pedorated pnper or paperbonrd

for mtlslcnl instruments (heading

1'10.02.10);01'
(m) Goods fallJng within any heading

in Chapt.er' 97 (for exo.mple, toys,

games and sports requisites) or

Chapter 90 (for example, buttons).

2.- Suhj ect to the pI' ovi slons of Note 3,

hendings Nos. 40.01 and 40.02 ore

to be taken Lo include pl1per and

paperboard which have been subjected

to calendering, supcr"I~nlendering,

glazing or simllnr- finizhing, including

false waler-mar-kIng, and also to

paper und popel-board coloured or

marbled throughout the moss by ony

method. They do not apply t.o p,l1)er

or pnpurbonrd which has 11('lCI1 further

proccssed, for example, by coating

or impregnation.

3.- Paper or paperbonrd answering to a

description ill two 01' more of the

headings Nos.4/J.Ol to 40.07 is to

be classified. under that. one of such

headings which occllrs latest in the

Customs Tariff.

4.- Headings Nos. 4lJ. 01 to 40.07 are

to be taken not to apply to paper,

paperboard or cellulose wadding:

(a)

(b)

In strips or rolls of a width not

exceeding fifteen centimetres; or

In rectangular sheets (unfolded if
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necessllry) of "ihlch 110 sida exceods

thirty-six centimetros; or

(e) Cllt into sha;;os other than

rectangular shapes.

Except that hond-modo popel" in allY

sIze or shope n$ mnde directly nnd hnvin({ nll

its edges decIded remain5 classified, subjoct

to the provis ~ons of Note 3, within headln"

No. 40:02.

5. ~ For the purposes of heading No. 40.11,

"wallpaper und lincrusta" are to be

taken to npply only to :

(8) Paper in rolls, s\ltlnblc for wllll

or ce iling deeorn tJOll' bcing,:

(i) Pnper with one OJ' with two

margins, with or without

gUide mar'ks; ClI'
(li) Paper wHho\llll1argjns,surface~

coloured or design-printed,

coated or embossed; of Po width

1I0t exceeding' sixty 'ccntimetres.

(11) Borders, rricz~s n,nd COrners of

paper, of a kind \Ised (or wall or

coiling decol'a lion,

G... Hending No. 40.15 is to be tuken to

apply, inler £Ilia, to paper wool, papel'

strip (whelher or nol folded or coated)

of a kind uscd for plaiting, llnd lo toilet

paper In rolls or pnel<els, bUl not to

the articles mentioned in Noto 7.

7.- Hending No. 411.21 is to be taken to

apply, inter £lIla, to cnnls for

sllllisllcnl machines, pCl'fornted pnpcr

and pnperbonrd cords for Jacquard and

similn r rnochines, pllpr:r lnce. shelf

edf;{ng. paper 10 blecloth,o;. scrviottes

!lnd h[lndl~erchicfs, pnpcr gaskets.

moulded 01" pressed goods of wood pulp,

and df'(~5S pnttet·n!i. .

0.- Pnpcr', 'pnperboal'd and cel.lulose

wlHlding, and nJ'lic1es lhereof, prinled

with characters or pictures which nrc

mCI"cly incidental to the primary use

of the j:{ooos 11 re included in this Chapter

othcrwise regarded os printed matter

(lIl.ling within Chnpter 40.

-'--,..

,



40.01

·10.02

40.03

40.04

40.05

40.06

' .
. 1. - I'll "1m /\Ni) 1'/\ 1'1mllOAltD.

Olt 1N mmF:T3.

Popel' ond pnperbofll'd (Including cclluloF;e
wadding), rnl1chll1r~-lI1ntln. In rolls 01.' sheets.

'(n) WclglJlne thrcn hl1l1drr:rl gl'nmmel'l
01.' 1110~C pet' sqll"r~ nwl.rn

: (h) Wefl4hl.l1J{ lCr-ls thfln tht·co hundred
iirllnl1T1n~ per square 1lIotl'c,

(1) Cir;:ll'et.Lr: pnpC!r
(2) Nc'wsprlnt pnpcJ'
(3) Other

. Hand-mado popel' and pnpcrbonrd.

Pnrchmcnt or p,1'(!nseproof pnpet' nnd
,pnpcrbonrd, find imltnlions theroof,

and gln7.,cd t.l'nn1iporcnt papel', ill 1:0115
, or shncts,

C(lmposHe pnpe)' or rnpcH'hourd (mflde b.y
slicking flot loyers lognlher with on
o.dhesivn), nol 5urfncn .:. conted Or
impregnat.ed, whether 01' not internlllly
reinforced, In rolls Or sheets.

PAper nnd pnperhol1rd, C01TUg'ntcd (with
or wHhoul flnt filldncc sheets), crepcd,
crJnlded, ombosfied 01' perfornlod, 111 rolls
or sheets.

Popor ond pnped1oul'd, )'uled, lined or
I'H{ lI lu'c'd, but lIoL otherwise p)'tnted, in
rolls Or sheeis.

• I

10

10

10

10

10

10

10

Kg.
Kg.

16.50
0.33

40.07 Pnper and poperbof\1'd, imprcgTlllLcd, conted, 'j
sllrfnco-coJoul'ed. sllrrn~o-dccol'Rl.edOr
printed (not hcJl1l! onl:r ruI0d, lined Ot'

squared, faWnl! wHhtll hp.ndln~ No.40.0G
llnd not constli.lII.iI1J! pl'jnled molte)' within'
Chapler 49), In I'oilfl or shp.QIs.

, (a) Weighing thrf"~ h1mdl'cd grnmmes 10
01' more PCI' fiq";]re metre

(b) Weighing less thn'.l UlI'ce hundred
gl'llmmes per square metre

(1) CArbon popel" and similar
copyIng popel'

(2) Oiher 10

Kg. 7.70

---_._---------_._---_.._..__..
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I l"t:r c;;nl Unit Halll

-ilL 00

40.09

48.10

48.11

40,12

48,13

40.14

4fl.15 .

48.1G
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I

Fl1tc,' blocks of paper pulp.

nulJdinq bC1r.rd of wood pulp or of vegetable

fihre, \~l\()lher or 110t bonde d with nRlure.l

or Ill'tlflc[!!l resins 01' wHh slmnnr bindors,

iJ. - PAPEn. AND PAPERDOARD CUT TO SIZE 

OR SHAPE AND AHTICLES OF PAPER

. OR PAPERBOARD.'

Cigo reUe paper. cut to size, whether 0.1" not

In the form of booklets or tube s.

Wallpaper and linCl'llsta; window tran~pl\l:enciea

of paper.

Floor covering'S prepared on n base of

papct" 0.' of pn pc rbOD.l'd, whether or 110l

cUl to size, with or wli.hout a coating of

linoleum compound.

Co.rhon ond other copying papers (including

duplicato!' stencils) and transfer popers, cut

lo sit,e, whe ther or not put up in boxes.

(a) Carbon paper and similar
copying paper

(h) , Other

Writing hlocks, '.mv,elopes. letter cards, plain

postcl\rds, correspondence cards: boxes, I
pouches, wl\llaLs and writing compendinms, of "

pnper or paperboard, containing only an

{\'~sorllncnt of paper stationery. !

Other paper Ilnd popcrboard, e\\t to size or

shape.
(n) Foolscap paper
(h) Other

Boxes, bn~s and ot.her pacldng containers,

of poper or pnperboard.
(1'1) Deing n Idnd could not hove ,i

iHlen S(ilfsfnclorily manufactured

in Thnllnnd flnd imported for

containing exported goods, 'as
moy be prescribed by the
Director - General of Customs

(h) Cnrdboord box
(c) Other •

,

10

10

30

-.

Kg.

Kg.

Kg.

l'g.

l<g.

Kg.
Kg.

Kg.

J'g.
Kg.

'16.50

3.00

7.70

1.10

2.75

0.66
1.10

0.55

1.10
6.60
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I{c~j5lers. exercise books, note bool,s,
mcmoP;lI1r!um hlncl_s, ordcl' hool<s, receipt
books, dinl'l,-:s. hlo/lting-pnrls, binders
(loose -lenf 01' oLhci'), file covers and other,
stnlionery of:pnper or pllperbonrd; snmplc
nnd oLh!!!' nlbuJnS And hook covers, of paper
or pnpcd.lOurd,

: Box files I lelll:!' lrnys, slornge boxes nnd
similar l1t'ticle." of popel' 01' papL'l"holll'd,
()f n jlind commonly Ilfier! in orne.os, shops
nnd the liJ"c,

I

41\.17 !
I

'

I
-In,HI

No,

------'..~I-

I
I

43.10 PDp')r 01' pnperhoOI'd lobell', whether or
'noL pl'lnled 01' gummed,

10

10.20 Bobbinr,:, spools, cops find similar S\lpports
of popel' pulp; popel' or pnl'crhotu'd (wheLher
'or noL perf01'0 teli or IUIl'dened), ,:

10

': (.
411, 21 .Olher ol'ticll!R of paper pulp, papOI',

paperboard or cellulose wadding.
(0) ,Joss popel'
(11) Uthel'

• ,i

1:
1

,

GO'! ',: l'p,'.
J.O

30.00

. Noles,

Chopter 49

1. - This Chilplrn' does nol cover:

I

j
I
I

I
,I

.', I' ,''.

I

I

I
I

I .; ,;1

I

·1 ;;

I

I'aprn', pnp')T'bon rd, OJ' cr: UnJost'!
wadding, 01' I1rliclcs lIwl'l~of. in
which prinlin~ is merely incidp.ntal
to Lheir pl'llllOJ'Y u"e (eha pL(!l' 40);.

(n)

(b) Playing c::ll'ds 01' olher goods fnlling
within I1ny hending in Chapter 9'1; OJ'

(c) Ort-gl.nol en/{Fr{vlngs, prints or
lithof{I'ophs ·(h.-:ndlng N.), 00,(2).
postng'e, rcvlmuc or similnr. slnmps
follin£; within hearllll/{ No, DD. 04.
i1nllqlll!5 or on oge exr;c()dinr, on!'!
hUI1I;"cd years Of' olh')1" lli'liclcs "0 !lIng.,

'"

l'HTNTT~n nOOKS. NT~:Wi3PAl'ImS, 1'ICTUrU;s
: AND o TH 1<: n. PliODUCTS OF TUE: PltL~TING
, INDUSTI1Y; MANUSCRIPTS, TYI'I~;SCH.IPTS

AND PLANS .

,I
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No. Classification

wHhin any hending in Chapter'tlO.

I
', Ralc (If l2 lJty _

Ad ! Specific Duly

I

valorem I" Rate 1>o'-r-U-n-i-t-
Pc. cent Unit Baht

! I _-

I
2.- Newspapers, jounwls and pcl"iodic;i:S

which arc bOlmd othenvInc than in paper,
and sets of newspapers, journals or
periodicals comprising more than one
number under a. single cover are to be I','
treated as/ falling within heading No.49. 01·
und not within heading No.49. 02.

"

3.- Heading No.49.01 is to be extended to
apply to:
(u) A collection 'of printed, reproductions

of, for example, worl,s of art or
'drawings. with a relative text, put
up with numbered pages in ufoI'm

;suitable for bindIng' into one or more
volumes;

(b) A piclorial supplement accompanying,
and SUbsidiary to, a hound volume;
and

(c) Printed parts of books or booklets,
in the form of assembled or acpnr::<te
sheeta or signnturea. constituting the
whole or a part of a complete work
and designed for binding.

However, printed pictures or illustrations
not beflrinf{ a text, whether in the form of
signatures or separate sheeta, fall in
heading No.10.11.

4.- Headings Nos.49.0l and 4D.OZare to be
taken not to apply to publications Ie sued
for advertising purposes (including tourist
propaganda). Such publications are to be
Luken as falling within heading No.49.11.

7.- For the purposes of heading NQ.49.09,

lheFor the purposes of heading No.49.03,
expression "children's pic ture books"
means books for children in which the
pictures form the principal interest and
the text is sUbsidiary. I
For the purposes of heading No.49. 06. the I
expre6sion "manuscripts and typescripts" I,
is to be taken to extend to carbon copies I
or copies on sensitised paper of manuscripts
and typcs.cripta. References in this Chapter
to printed rna tier of ailY include refe1'-'

n ~'. , l' r 1" . t d hi' i Ic, ceo;;; toO any In,. ..er 0 .. nd.\. {-{.D W en 6

reproduced by means of a duplicating machine.

,I

G.-

5.-
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C 1;'. I.., oJ rl<'llll~m

lh~ oxpr·esslon "pi(:~lHl·e pnstcllrds tl

mCflns CD rdr" c;.OlL~'; i:5 nSficntinliy or
nH ilh.i5t;~nt~\1n and beLtt'l0;i l1riutod

lndlcntiol1S of their US\).

No.

]teCH

49.01 Printer:! books. hoo)dets, urochul'es,

pnmphlets all,a leaflets.

Fl'CC

Children's picture hooks und painting books.

Newspapers. journals and periodicals,

.whcther or not Ulustrntco. .

Mustc, printed or in m!llltlscript, whether'

or not bound or illuslrated.

40.02

40,03

40.04

49.0G

I
'1
I

I
'l
l

Mops and hydl'o,r;l'njlllic nnd similar charts i
of all kinds, including atlases, wrdl mops !
und topogl'nphical plans, pl'inlcd; printed "

globes (terrestrial or celestinl).

Plnns and dl'awtn~s. for inddSll'il~l,::IrChiI.Cf:turnl,!

engineering, cornmcl'cial or similar purposes, I
wheU~cr originul 01' reprooucLlons 011 fiellsitlsed

paper; mnllllset"ipls Gnu typescripls.

Free

" Free

Free

IFre.

IFr••

40.07 l.111\lscd postage, revenue nnd similat' stamps

of current or new lsslie of Thnilfllld; slnmp

impressed pnper; Illllllrnolcs, slodt, shrll'c and

Land certificates £lila simi! ur doc lIIlicnts of Lille j

cheque books.
(n) Slock, shure, hond und similar

dO<:llJ1'lCnls of l.ille, and cheque

bool<s with space [ot' writing 01'

printing
(b) OUWI'

49.00 Transfers (D<)enleol1lnn ins),

40.09 Piclure pOSlCill'c!S, Chf'isllTlHS olH1 olher

plclur'e gn:cling cllnls, pl'lilted by nil,)'

process, Wil.ll or wi1.1.lollt trimmings.

40.10 Cnlp.l\dars of rmy kind, of papcI' or pnpcrbpard,

lllcludillg eniend;ll' Lloci,s.

10
maHor

Ocher

Other printed rna,l,ter I incl\loh1tt printed

pictures and nh",l".;,.;, ."",

(n)
(t.)

10.11



· "-if'r...
APPENDIX NO. IX

HEHNER & COX. LTD .

o~_ JUL.IUS GRANT.... 5C."" LC.
e. W. AY\..EN. ,. I.A.C. rr.I.D.

ANAL.YTICAL a. CONSULTING CHEMISTS.

PUBL.IC ANAL.YSTS.

Telephone;. Royal 3538.
Telegrams,. Hllhner. Royal 3538.

ou.. "U". JG/DR 25139
YOU....e:"'.

29th April, 1963

ANALYSIS OF A' SAMPLE OF P.~p.~.r. ..(IhaUamLP.foject)

REOEIVED ON .l.6.tb..Apf.il.,. 19..63 .
"70 Rice Straw Pulp"
Writing paper from ~ang Pa In Mill, Thailand.

MARKED .

.---_ ..
SEALED , , :

Substance (gm. per sq. m.)
Caliper (mm)

Bulk factor
Bursting strength (k. g per sq. em.)

Burst factor
Ash (per cent)
Fibre furnish (approx. per cent)

Chemical wood pulp
Rice straw pulp

65.7
0.10
1. 51 '
0.85

12.5
16.4

60
40

p. p. HEHNER & COX LTD.

,~)..~~...r:--'.
~ 1Ir-""' ...........

Parsons & Whittemore Inc., New York.



APPENDIX X

Rapid Continuous Methods

For Depithing and Pulping Bagasse

Dr. Joseph E. Atchison

Vice President
Parsons & Whittemore, Inc.

Compliments of Parsons & Whittemore. Inc.

250 Park Ave., New York, N. Y.

Reprinted from Paper Trade JOURNAL, August 26, 1957



Rapid Continuous Methods

For Depithing and Pulping Bagasse

Dr. Joseph E. Atchison

Vice President
Parsons & Whittemore, Inc.

This paper emphasizes the methods which have been developed in
recent years for rapid continuous depithing and pulping bagasse. A
review is given of older methods now in use for depithing bagasse
and for continuous pulping of bagasse and a comparison is made of
these older methods with the new improved methods which have bee
developed and which are now available for use.

The various methods of depithing are classified as "dry methods",
"moist" methods and "wet" methods and the advantages and dis
advantages of these methods are described. It is pointed out that the
ideal depithing method may involve a partial depithing at the sugar
mill in the moist condition, followed by a final wet depithing process
at the pulp mill to remove the final portion of pith and dirt just before
digestion.

In describing the various continuous pulping processes available, it
is pointed out that the older methods of continuous bagasse pulping
are slow cooking methods which require two to four hours cooking
time and result in a comparatively raw pulp. In contrast, the new
rapid continuous pulping methods, exemplified by the Pandia continuous
digester involve a cooking time of only 10 to 15 minutes and result in
a fully cooked easy bleaching pulp.

During the past two years the trend
towards continuous pulping has gained
tremendous impetus. We have seen an
nouncements about use of the rapid
continuous digester for production of
bleachable pulp by the kraft process
from wood. We have seen announce
ments of the production of bleached
semi-chemical monosulphite pulp from
hard woods, and we have seen an
nouncements of the highly successful
use of the Pandia continuous digester
for production of bagasse pulp. Now,
that the breakthrough has been made,
there seems to be no doubt but that
these methods of continuous pulping
will find greater and greater use in the
years to come.

In the case of pulping wood, the
development of continuous digestion,
for high quality grades, has been a long,
slow process.

In the case of pulping bagasse, straw,
and other agricultural fibers, however,
methods of continuous pulping have
already been used for many years, both
in Europe and in South America. In
fact, the largest bleached straw pulp mill
in the world, that being operated by Cel
ulosa Argentina in Argentina, uses a
continuous process which has been used

for some 20 years. Therefore, the idea
of continuous pulping is not nearly as
new to the agricultural fiber pulping
industry as in the case of production of
high-grade pulp from wood.

Even in the agricultural fiber field,
however, the new methods of rapid
continuous pulping seem to have tre
mendous advantages for pulping bag
asse, straw, and the other agricultural
residues. The traditional methods of
continuous pulping of straw were
principally carried out at atmospheric
pressure or at temperatures of nearly
those corresponding to atmospheric
pressure. Therefore, the time of cooking
varied from one to three or four hours
or somewhat in the same range as in
the case of the batch methods. In con
trast, the newer methods of rapid cook
ing involve a cooking period of only
10 to 15 minutes when cooking bagasse
or other materials of this type.

In the early continuous methods of
cooking bagasse, it was realized that
this material absorbs liquor almost in
stantaneously and therefore does not re
quire drastic cooking conditions or long
penetration times such as required for
wood. This same factor is now being taken
advantage of in the rapid continuous

methods whereby bagasse can be cooked
in these sensationally short times.

In this paper, the writer briefly
describes some of the older methods of
pulping bagasse and straw on a contin
uous basis and compare these method
to those resulting from more recen
developments, such as the Pandia con
tinuous digester involving a very short
cooking time.

In addition, the writer would like to
make some comments regarding the
methods of bagasse depithing which
have been used in the bagasse pulp and
paper mills now in existence and com
pare these methods to some newer rapid
continuous methods of bagasse depithing
which promise much improved results
in the future.

Importance of Bagasse
Depithing Before Digestion

Many times the importance of de
pithing bagasse and properly preparing
the bagasse or other agricultural residues
before digestion, is overlooked to a
great extent. The author has been em
phasizing the great importance of this
depithing step ever since he began work
in the bagasse pulping field more than



18 years ago. Properly preparing the
bagasse before digestion will have great
effects on all other steps of the pulping
process and will affect greatly the
amount of chemicals required, the
cleanliness of the pulp, the yield of the
pulp and the general quality of the pulp.

Whether or not sugar cane bagasse
should be depithed before pulping, has
been a subject of controversy ever since
the prospects of using this raw material
for the production of pulp was first
considered. There seem to be at least
three schools of thought in the literature
on pith separation.

The line taken by one group of
workers is that they can use the whole
bagasse without this separation, thus
obtaining a high yield of usable product
but disregarding somewhat the quality
of the product and the tremendous
difficulties which result in paper mill
operations when the pith is left in the
pulp. In many cases, after years of
work with bagasse, in which they have
experienced many difficulties, these
workers have finally come to the con
clusion that separation of pith from the
tiber IS necessary after all and have
changed their ideas. However, many
mills have been built on this basis over
the course of years and in almost all
cases have failed.

The second school of thought recog
nizes the difficulties involved in hand
ling pith and makes an attempt either to
remove it in the cooking process or to
carry out this operation in such a way as
to change the character of the pith and
render it usable as a filler in the final
product. These processes are usually
complicated and involve at least two
stages of pulping which, of course
considerably increases the cost, thus
rendering the processes of doubtful
economic value.

The third group of workers, with
whom the author entirely agrees, ad
vocates that all pith separation be
carried out by mechanical means pre
liminary to the pulping operation. They
further advocate that after this separa
tion both pith and fiber be given any
further treatment separately and used
for purposes specifically suited to each.

This group has found that, because
of the nature and condition of the pith,
and its accompanying extraneous sub
stances as it exists in the bagasse at the
time of leaving the sugar mill, the pith
is detrimental in every way to the
production of high quality pulp.

If the pith is allowed to remain in the
bagasse during the pulping or digestion
process, it is only natural-because of
its completely different physical struc
ture to that of the fiber-that it will be
attacked by the chemicals in a different
manner. Pithy material is indeed at
tacked much more easily by the chemi
cals than is the fiber, therefore its

digestion consumes much more chemi
cals yet yields little chemical pulp.

Furthermore, since the pith contains
a high proportion of the residual sugars
and other water soluble materials re
maining with the bagasse, these mate
rials also react with the chemicals, thus
further increasing the chemical con
sumption. A considerable proportion of
the pith is dissolved during the digestion
process and thus a low yield results, in
comparison with the total weight
charged to the digester. In addition,
when the bagasse is subjected to strong
alkali or other chemicals in the diges
tion process while the pith is still
present, some of this pith along with the
absorbed extraneous materials associated
with it, tends to swell and become
gelatinous in character so that it causes
great difficulties throughout the process
of converting the pulp into paper or
other allied products. This gelatinous
material tends to clog up the wires on
the paper machine, excessively de
creases the drainage rate of the pulp
on the paper machine wire, sticks to the
press rolls, slows up the felts and
decreases the drying rate of the paper.
It also makes the paper brittle, greatly
decreases its strength properties and
gives rise to dirty and shiny spots. In
general, it renders the pulp unsuitable
for conversion into high grade products.
Furthermore, because of the absorbed
dirt and colloidal soil, the pith contains
a high proportion of the ash content of
the bagasse. Therefore, if the pith has
not been separated before digestion,
when an attempt is made to bleach the
bagasse pulp, an excessive amount of
bleach is required and even then it is
almost impossible to obtain a high
brightness without dirt spots.

It is obvious then that for production
of high quality pulp from bagasse fiber,
separation of the pith from the fiber is
necessary before digestion. Then what is
the best method of carrying out this
operation and how is it being carried
out in the existing bagasse pulp and
paper mills?

Classification of
Depithing Methods

Over the last fifty years there has been
a tremendous amount of effort devoted
to working out proper methods of de
pithing bagasse, a great many articles
have been written on the subject and a
great many patents have been taken out
on depithing methods. In fact, the
United States patent literature is a very
fertile source of information, regarding
the work which has been carried out in
the past on depithing. This work has
been intensified during the past five
years and the author is very happy to
say that there are now a number of

excellent depithing methods available.
In analyzing the many methods of

depithing which have been proposed,
they seem to fall in three categories.
First, we have the dry depithing methods
which involve separation of the pith
from bagasse after it has been dried in
storage or after it has been dried
artificially to 80 or 90 per cent dry
content. These methods, although con
sidered inadequate, are in use at most
of the bagasse pulp and paper mills
operating in the world today.

The second group of depithing
methods might be classified as "moist"
depithing. By these methods the bagasse
is depithed as it comes from the sugar
mill in a moist condition, normally
about 50 per cent dry. Naturally, they
are particularly applicable when the
bagasse is used directly after it leaves
the sugar mill or if it is depithed at the
sugar mill rather than at the pulp mill.

The third group of methods of depith
ing might be classified as the "wet"
methods of depithing, whereby both the
pith and dirt are very thoroughly sepa
rated from the fiber, leaving a very clean
uniform fiber for the subsequent pulp
ing operations. These methods are more
applicable at the pulp mill for the
final cleaning and depithing of the
bagasse just before it goes to the
digester.

As will be brought out later in this
paper, the ideal solution to the depith
ing problem may involve a partial de
pithing in the moist state at the sugar
mill with a final cleaning and depithing
operation to be carried out at the pulp
mill in the wet state.

Dry Methods Not Adequate
As mentioned previously, most of

the bagasse pulp and paper mills in the
world today use a dry method of de
pithing by means of which the dry
bales of bagasse are depithed at the
pulp mill. This method usually involves
breaking up the bagasse bales in a
hammer mill or some kind of bale
breaker, followed by dusting and
screening operations to remove as much
of the dirt and pith as possible. This
type operation usually results in re
moval of only about one half of the
pith available in the bagasse. Fortu
nately, a good proportion of the dust
and fine dirt is also removed in this type
operation and some mills using it have
been moderately successful. However, in
order to bring about a more complete
separation of the pith by the dry
methods, it is necessary to break the
fibrous portion up to such an extent
that a large proportion of the fiber goes
through with the pith fraction and is
lost for pulp making. In addition, the
dirt which is absorbed on the fiber is
not removed by this method and this



dirt carries through into the pulping
operation.

It has long been recognized by the
existing mills that this dry method of
depithing is not adequate but because
of its simplicity and reasonably low
cost, many of them have continued to
use it but at the same time have been
working on moist methods of depithing
and wet methods of depithing. In fact,
a number of the existing mills are now
in the process of switching over to one
of the newer and better methods of
depithing.

Moist And Wet
Methods of Depithing

Because of the recognized inade
quacies of the dry methods of depithing,
there have been intensive efforts over
the past five years to improve the de
pithing process. These efforts have been
concentrated on the moist method of
depithing at the sugar mill and the wet
methods of depithing at the pulp mill.
The author would like specifically to
mention the work of three institutions,
each of which has made very great
contributions in this field over the past
five years. Each of these institutions is
represented at this meeting and they
will undoubtedly describe in more de
tail some of the important work which
they have carried out.

These institutions are the Chemical
Engineering Department of Louisiana
State University of Baton Rouge, La.,
the Northern Utliization Research
Branch of the Agricultural Research
Service of the United States Department
of Agriculture in Peoria, Ill., and the
Hawaiian Sugar Planters Association in
Honolulu, Hawaii. If the combined
work of these three groups could be
reviewed, it would undoubtedly be con
cluded that they have tried practically
every conceivable method of depithing.
They have all made the results of their
work available to the public and I
think that everyone in the bagasse
pulping field owes them a debt of
gratitude. Our own organization has
followed the work of all three groups
with great interest and has participated
to a very small extent in each of these
departments.

Continuous Moist
Methods of Depithing

In the work at the Louisiana State
University, directed by Dr. Arthur G.
Keller and Dr. Paul M. Horton, em
phasis was placed on finding an
economical method of separating the
pith from the bagasse fiber at the sugar
mill while the bagasse was still in a
moist condition. These efforts have been
very successful and as a result there is
now available one of the most excellent

and one of the most economical
methods ever developed for separation
of the pith from the fiber at the sugar
mill. When operating on moist bagasse
coming from the sugar mill, it is possible
by this method to separate at least two
thirds of the pith without any further
addition of water. This pith can then be
brought back to the sugar mill boilers
whereby the fuel value can be obtained.
The partially clean fiber can then be
baled which results in sizable savings
in transportation cost, storage areas and
so forth. This method of partial separa
tion at the sugar mill still leaves a
sufficient amount of residual sugar in
the pith remaining with the bagasse to
cause fermentation, thus bringing about
the necessary heat generation to dry the
baled bagasse fiber in storage. In cases
where the bagasse is taken directly from
the sugar mill to the pulp mill and used
without any baling or storage, it is
possible by proper modification of this
method to bring about more complete
separation of the pith from the fiber
without a secondary wet depithing
operation at the pulp mill. However, the
method is not designed for use at the
pulp mill on bagasse which has been
baled and stored.

By this method the pith is separated
from the fiber in continuous manner
and the separation is a very rapid one
so that it can be classed as a rapid
continuous method of depithing.

At the Northern Utilization Research
Branch in Peoria, both moist and wet
methods of pith separation have been
developed. The moist methods developed
at Peoria are also particularly applic
able to the sugar mill. One of the best
of these methods involves further dilu
tion of the bagasse coming from the
sugar mill down to 25 per cent dry,
followed by running it through a disc
refiner of the type which is in common
use in the pulp and paper industry.
From the disc refiner, the loosened pith
and fiber mixture is run through an
additional set of sugar mill rolls to
bring the dry content back to 50 per
cent. From this point the mixture is
either run over screens at 50 per cent
dry or is further dried in a rotary
dryer down to 80 or 90 per cent dry
and is then run over screens for separa
tion of the pith. When carrying out the
screening operation at 50 per cent dry,
the screening area must be approxi
mately twice the area necessary when
the bagasse is dried down to 80 or 90
per cent dry. Both methods of operation
have been carried out on a commercial
scale with excellent results.

Other methods of depithing bagasse
in the moist state have undoubtedly
been worked out but full information on
these methods have not been released
to the public.

Continuous Wet
Methods of Depithing

In the normal method of operation of
a bagasse pulp and paper mill, the
bagasse is baled at the sugar mill in
moist form and is stored in specially
constructed stacks for a period of
several months before it is used at the
pulp mill. During this time, the bagasse
dries out to approximately 80 to 90
per cent dry and the bales must then
be broken up again after they arrive at
the pulp mill. In order to bring about
a complete separation of the pith from
the bagasse, in this form, it is necessary
to wet it up again thoroughly, break 0

rub the pith loose from the fiber an
then separate the pith from the fiber.

The author, in cooperation with the
Northern Utilization Research Branch
in Peoria, has carried out a considerable
amount of work on a wet depithing
method which involves the use of the
well known Hydrapulper on a batch
basis. By proper use of this method a
very clean well broken up fiber fraction
can be obtained. However, the equip
ment cost is rather substantial and it is
still on a batch basis, contrary to the
trend towards continuous processing for
every step of the bagasse pulp mill
operations.

One of the most interesting and un
doubtedly one of the best rapid con
tinuous methods of depithing has been
worked out by the Hawaiian Sugar
Planters Assn. This method involves the
use of the Hydrapulper again, this time
on a continuous basis, followed by
passing the dilute wet bagasse suspen
sion through a specifically designed de
pithing machine. In the Hydrapulper,
the bagasse is thoroughly wetted and
broken up and then the pith, dirt,
water, and water soluble materials are
thrown out in the depithing machine.
This method results in a very uniform
fiber fraction which is scoured clean
and free of pith and dirt. The resulting
fibrous raw material is superior for
later digestion operations. The entire
process requires only a few minutes so
it can truly be called a rapid continuous
depithing process.

Before leaving the subject of wet
depithing methods and methods of
handling bagasse in general, great
credit should also be given to the
Celotex Corp. This company has for
many years used the continuous Hydra
pulper for breaking up the bales of
bagasse in huge quantities, followed by
pumping the dilute suspension to a
dewatering machine. Then, in this
machine, a portion of the pith and a
large quantity of dirt present in the
bagasse are removed, it not being
necessary to bring about a complete
pith separation for production of good
quality insulating board. By combining



the handling methods used at the Celo
tex Corp. with the refinement of the
depithing operation developed at the
Hawaiian Sugar Planters Assn., out
standing results are assured.

Summary of Depithing
Brief descriptions of several methods

of depithing have been given and it has
been brought out that the most promis
ing methods for the future involve either
a moist depithing at the sugar mill, or a
wet depithing at the pulp mill. The wet
depithing at the pulp mill does have one
erious drawback. The pith resulting
rom this type depithing operation is

very dilute and if it is to be used further,
it must naturally be dewatered and
dried. This is true even if the most
valuable use is as fuel. On the other
hand, by moist depithing at the sugar
mill, the pith is already 50 per cent dry
and can be immediately returned to the
sugar mill boilers in this condition, so
that the fuel value can easily be ob
tained. Moist depithing methods also
have a disadvantage, in that it is more
difficult to get a sharp separation of the
pith from the fiber by the moist methods
than by the wet methods and the fiber
obtained by the moist methods is not
nearly so clean and free of dirt as the
fiber obtained by the completely wet
methods.

Because of these facts it is believed
that the ultimate in pith separation
might involve a partial separation at
the sugar mill in a moist condition, by
a method such as that developed by
Louisiana State University. The econ
omics of this type of operation are
extremely favorable. The partially de
pithed fiber resulting from this opera
tion at the sugar mill can then be baled
and stored until required by the pulp

ill.
For best results it would then be

desirable to have a secondary depithing
operation at the pulp mill to remove
the remainder of the pith and to clean
the fiber and prepare it in the best
possible form for subsequent digestion.
If approximately two thirds of the pith
were separated at the sugar mill, this
would leave only one third of the pith
to be separated at the pulp mill. There
fore the pith handling problem resulting
from the wet depithing process would
not be nearly so serious as if the entire
depithing operation were carried out by
the wet process at the pulp mill.

Perhaps the most promising methods
of wet depithing for this final stage
might involve the use of the continuous
Hydrapulper as now used by the
Celotex Corp., followed by the use of
the special depithing and dewatering
machine used by the Hawiian Sugar
Planters Assn.

FIGURE I-Typical bagasse feed in
L. S. U. sugar mill depithing operation.

FIGURE 2-Fibrous product recovered
by the L. S. U. method of depithing.

FIGURE 3-Pith fraction and extran
eous material removed in the L. S. U.
method.

Fortunately our own organization is
in a position to supply the complete
equipment for both of these excellent
depithing methods. Both methods have
been proved in large scale runs. There
is no longer any doubt but that the
problem of economically depithing
bagasse has been solved. Thus the
greatest obstacle in the way of large
scale use of bagasse for manufacture of
high quality pulp has been removed.

General Comments on
Bagasse Pulping

As all of you know, during recent
years a tremendous number of so-called
new and "secret" processes have been
proposed for pulping bagasse and other
agricultural fibers. Many of these proc-

esses have been given newspaper publI
city and great claims were made for
them. However, it has always been the
author's feelings that it was not neces
sary to have secret processes for pulping
bagasse and that in most cases the
methods are arrived at by a process of
slow development based on information
which is readily available to everyone
in the pulp and paper industry. The
methods of rapid continuous pulping
which are described in this paper are
all well known and the equipment is
readily available without payment of
high royalties or special license fees.

The author would like to emphasize
again, however, although every one here
is undoubtedly already familiar with
the fact, that in choosing a process for
pulping bagasse, one must always re
member that it must be modified rather
considerably from the way it is used
when pulping wood. There are many
properties of bagasse and other agricul
tural fibers which require special
handling which is entirely different
from the way wood is handled when
using the same process. This fact
naturally applies to continuous processes
as well as to the traditional batch type
processes.

However, since all of you are involved
in bagasse pulping or are especially
interested in it in some way or other,
there is no need to go into the differ
ences in properties and methods of
handling bagasse as compared to wood.
Suffice it to say that these differences do
exist and anyone attempting to use
wood pulping methods without modifi
cation is usually in for some rather
great surprises.

Continuous Methods of
Pulping Bagasse

Over the past twenty years, consider
able numbers of continuous processes
have been proposed for production of
pulp from agricultural fibers, such as
bagasse. Many of these processes have
been patented and some of them are in
wide use in many parts of the world. As
the author has mentioned previously,
the continuous processes now in use
lend themselves particularly well to
pulping agricultural fibers. In fact, con
tinuous methods have been used for
this purpose for far longer than they
have been used for pulping wood. In
the agricultural fiber field, however, they
found their greatest use in other coun
tries of the world, and so far, have not
been used on a commercial scale in the
United States.

In contrast, in the United States, the
rapid continuous methods have been
used to a rather large extent on hard
woods for production of semi-chemical
pulp for corrugating media and are
now being used to an ever increasing



'"

INCLINED

CONVEYOR

BAGASSE PILE

DEPITHING MACHINE

WHITE WATER PUMP

-.;:-

STOCK PUMP

TRAP

SETTLING TANK

,..._....._.,..-----...... ---;.
I • I
I 1 r HEAD BOX r

I
I

r---- I
I .
I I
I .I ~UER r---l

f I \..
I

a:
1IJ

~
~

Q.
::l
I

1IJ
::.c
«
::E

WET SECONDARY PITH SEPARATION SYSTEM AT PULP MILL

FIG.4



extent for production of fully cooked
chemical pulps including bleachable
pulps from wood.

The continuous processes, which are
already in use for pulping agricultural
fiber, have been described very
thoroughly in the literature (1, 2, 3, 4)
and the author does not intend to go
into detail in describing them here.
However, some comments should be
made regarding these processes in com
paring them to the more recently de
veloped rapid continuous processes.

low Cooking
ontinuous Processes
The continuous processes now in use

for cooking bagasse and straw require
a long cooking time and result in rela
tively raw pulp which is suitable in the
unbleached state for production of cor
rugating media and rough grades of
board. These processes usually use a
vertical tower through which the raw
material passes down through by gravity
or they use a horizontal tube through
which the raw material is propelled by
means of a screw. The most commonly
known of these processes are the
Celdecor or Pomilio soda-chlorine proc
ess, the Ruguenot process and the
Morley process.

All of these processes operate at or
near atmospheric pressure and the
cooking times are on the order of two
to four hours. Because of the mild raw
cook, if the pulp resulting from these
processes is to be bleached, it requires
a relatively high chlorine consumption.
Therefore, for production of bleached
pulp the total chemical requirements
(adding the total caustic consumption to
the total cWorine consumption) are
much higher than when using pressure

ethods of digestion at higher tempera
res.
The Kamyr continuous cooking sys

tem which has gained a certain amount
of acceptance for cooking wood, has
also been used for pulping straw on a
continuous basis. This process also
makes use of a tower through which
the raw material passes by means of
gravity. Although the process is oper
ated under pressure, the cooking times
are relatively long and the process can
not be classed with the rapid continuous
methods which have been developed
during the past two years.

Pandia Digester For
Rapid Continuous Pulping

The continuous processes mentioned
briefly up to this time have principally
been processes operating at atmospheric
or near atmospheric pressure. By oper
ating in this manner, the mechanical
problems and the physico-chemical
problems associated with the pressure

digestion processes have been avoided.
These same mechanical problems and

physico-chemical problems have been
the main reasons for the continued
existence of the batch digestion proc
esses for pulping wood.

In solving the mechanical problems
in continuous pressure digestion, it has
been necessary to develop mechanical
feeding and discharging devices to
operate under pressure and also to de
velop means to obtain a positive flow
of the cellulosic material and cooking
re-agents through the cooking zone.

In addition to the mechanical prob
lems for production of high-quality
pulps, the physico-chemical problems
had to be overcome as well. This
involved difficulties in connection with
pulping cellulosic materials in extremely
short times, in comparison with con
ventional batch operation. These short
cooking times have been necessary so
that the continuous pulping equipment
would not become too bulky and ex
pensive and would not become so large
that it would be difficult to maintain
control and obtain uniform pulping
action. Therefore, in order to keep the
size of the pulping equipment to a
minimum, it became necessary to con
duct the pulping at relatively high
temperatures, thus speeding up the
pulping action.

As a result of extensive experimental
work, it has now been shown beyond
doubt that the cooking of cellulosic
materials can be carried out at high
temperatures for short periods of time
without degrading the pulp, provided
these materials are in the proper condi
tion before entering the reaction zone.
This discovery in itself is a revolution
ary development in the pulping field. It
has allowed development of designs for
operating temperatures and pressures
of much higher ranges than can be
economically built into the conventional
batch type pressure digesters.

In practice, the horizontal tube di
gester, as exemplified by the Pandia
digester, has proved to be the natural
development meeting these fundamental
requirements for rapid continuous
pressure digestion.

As far as the application of the rapid
continuous digester to the pulping of
bagasse, straw and other agricultural
fibers is concerned, extensive pilot plant
and commercial scale runs during the
past year have proved that a continuous
digester of the Pandia type has great
merit as a method of pulping these
materials. It has been proven for
bagasse specifically that high pressure
and temperatures and very short cooking
times, can be used for production of a
high quality pulp.

Because of the physical structure of
bagasse and straw, the Pandia digester

is particularly applicable to these raw
materials.

In the first place they are very bulky
in contrast to the compact structure of
wood. Therefore, when conventional
batch type digesters are used, the
capacity per digester is small. Even when
the raw material is compacted before
entering these digesters, it tends to
spring back again into bulky form as
soons as the compacting pressure is
released.

When using the Pandia unit, this
bulkiness is overcome and a rather high
weight of material per cubic foot of di
gester space is obtained. By means of a
special arrangement of a compacting
screw and the feeding screw, the com
pact mass is forced into the digester
tubes. This feeding screw is the only
known device for feeding bagasse and
straw into a pressure zone at an eco
nomical rate. Since this mass can ex
pand again after entering the digester
only to a relatively small extent to per
mit ready absorbtion of cooking chem
icals, one of the greatest problems of
using agricultural fibers, including ba
gasse, is overcome and a high digester
capacity is obtained.

Another property of bagasse, which
renders a rapid continuous digester
particularly suitable, involves the high
absorbent and open nature of the agri
cultural fibers. In the case of batch
type digesters, these properties are ac
tually something of a disadvantage. Be
cause of this absorbency, liquor circula
tion systems commonly used in batch
type pressure digesters are usually im
practicable. While liquor ratios of 4 to
5: 1 are common in woodpulp mills with
circulating systems, in order to get
good circulation when pulping bagasse,
ratios of 10: 1 or 12: 1 must be used to
insure satisfactory circulation and good
heat transfer necessary for uniform
cooking. Since such a high liquor ratio
is impractical, digesters of the rotating
type must be used for batch pressure
digestion of bagasse in order to get good
mixing at low liquor ratios. Unfortu
nately, rotating batch digesters are nec
essarily small and have low capacity so
that the original cost for an appreciable
production is rather high.

In contrast, the horizontal tube di
gester takes full advantage of these
absorbent properties. Because of the
constant motion of the mass through
the tubes as it is propelled by the screws,
there results an intimate and continu
ous mixing of chemicals and steam
with the raw material. This higWy uni
form cooking can be obtained with
liquor ratios of 4.5: 1 or lower and no
liquor circulation systems are needed
when pulping bagasse or straw.

The open nature of the bagasse fiber
offers still another advantage, the mat-
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Advantages of
Tube Continuous Digester

1. Greater processing flexibility, including the ability to employ any normal
cooking liquor without change in the digester equipment.

2. Maximum uniformity of pulp quality due to thorough and continuous
mixing of chemicals and steam with the fibrous raw materials.

3. Uniform raw material consumption, limiting the size of the "in process"
material storage facilities.

4. Uniform steam and power requirements which reduce peak load demand
in the steam and power plant and allow operation at high load factors.

5. Low steam requirements because of low liquor ratio and continuous
heat recovery from blow tank cyclone.

6. Uniform liquor demand, avoiding large storage facilities.

7. Potentially higher yields or equivalent pulp quality.

8. Small space requirements.

9. High capacity per unit due to compacting the bulky raw material and
operating at high pressure and temperature.

10. Low labor cost because of greater productivity per man hour of labor.

11. The possibility of increasing production, in steps, by relatively simple
and economical additions to the unit itself without disturbing other equip
ment; without requiring any additional building space and without in
creasing the number of operators required.

ter of penetration time. When pulping
wood, a considerable portion of the
time in the digester is consumed in al
lowing the liquor to penetrate the com
pact wood cells. The wood must be
completely impregnated with liquor be
fore the temperature can be raised to
any appreciable degree. In the case of
bagasse, because of the open nature of
the fibers, the liquor penetration is al
most instantaneous. In addition, these
fibers are more susceptible to rapid
chemical action.

Then, because of the open nature
and rapid absorbency of the bagasse
and straw fibers, when these raw mate
rials are subjected to the high pres
sures and temperatures obtainable in
the Pandia digester, pulping action
starts immediately and is extremely
rapid. As a result, by using high tem
peratures, high strength unbleached
pulps or fully bleachable pulps can be
produced with cooking times of approx
imately 15 minutes or even less, de
pending on the steam pressure avail
able.

These continuous digesters also have
a high degree of flexibility in that any
of the cooking liquors commonly used
for pulping bagasse can be used. Thus,
soda, kraft or neutral mono-sulphite
cooking liquors can all be used and the
concentration and consumption of
chemical is approximately the same as

when using the respective cooking
liquors in rotating batch type pressure
digesters. Thus, under changing condi
tions of chemical costs or of changing
pulp requirements, different liquors
might be readily used.

Another important advantage of this
process is the quick responsiveness to
the controls applied to it. Fortunately,
the controls can be made fully auto
matic. Practically all of the conditions
can be recorded and supervision is ren
dered remarkably simple because of this
fact and because the human element is
of less importance than is the case with
batch type digestion methods.

Still another outstanding advantage
that applies in particular to the Pandia
continuous digester is the small build~

ing space required which makes for an
extremely neat and compact installation
and results in considerably reduced
building costs for a given quantity of
production capacity.

Advantages of Tube
Continuous Digester

A summary of the advantages which
seem to be associated with the continu
ous cooking of bagasse or straw by the
Pandia process, as compared to stand
ard process, appears in the box at the
top of the page.

In way of proof of the above men-

tioned facts, there has been a consid
erable amount of work done with com
mercial size Pandia digesters on agri
cultural fibers. Unfortunately, most of
this work has been carried out by pri
vate groups who do not want to divulge
the results at the present time. How
ever, the results obtained have been
somewhat sensational and the author
feels confident that this rapid continu
ous method for pulping agricultural
fibers as exemplified by the Pandia di
gester, will prove far superior to other
continuous pulping methods which have
thus far come to light.

This type digester overcomes many of
the draw-backs of other continuous di
gestion methods as well as the disadvan
tages of batch type methods of pulping
bagasse. In fact, our organization is op
timistic to the point that it believes that
this type pulping method will give much
greater impetus to use of these agricul
tural fibers than has ever been given
previously.

In Figure 4 a diagram is shown of a
wet method of depithing the bagasse at
the pulp mill, and Figure 5 shows the
subsequent cooking of the depithed ba
gasse in the Pandia Rapid Continuous
Digester. It is not claimed that this is the
ultimate in bagasse depithing and pulp
ing, but it does represent a practical and
economical method of producing a su
perior quality pulp from bagasse by
means of a completely rapid continuous
process.
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Louisiana State University
Develops Efficient ~

Method For

amounts of leaves and cane tops as
a result of mechanical harvesting
further increases storage losses and
costs.

Bagasse has been considered a
relatively expensive form of cellulose
as compared to other competitive ma
terials such as pulp wood. This arises
from the fact that cane sugar pro
duction is a seasonal operation,
whereas pulp and paper mills must
operate on a year-around basis. Since
the bagasse supply is produced in a
three to six month period, and the
pulp mill must operate twelve months
per year, purchase, preservation and
storage of a sufficient amount of
bagasse to permit continuous opera
tion is essential. Transport from the
sugar factory to the paper mill fur
ther increases the cost of bagasse as
a raw material.

The final cost of bagasse to the
pulp mill includes the following:

a. Replacement value of bagaue
to sugar mill.

b. Baling and storage costs.
c. Removal from storage for ship-

ment.
d. Freight costs to pulp mill.
e. Insurance costs.
f. Depreciation charges on baling

and storage facilities.
g. Interest charg'es on inventory.
h. Inventory loues in storage and

handling.
These items will be considered in

dividually.
Since bagasse normally furnishes

fuel for the operation of the sugar
factory its value is essentially that of
the fuel needed to replace it, plus an
initial allowance to the factory to
cover the cost of converting from
bagasse as fuel to some other type of
fuel. By agreement in Louisiana, one
ton of bone dry bagasse fiber is con
sidered as the fuel equivalent of
twelve million BTU in fuel oil or
natural gas. Using average values
for these fuels: 1 Ton B.D. bagasse
"fiber" = 2 barrels (84 gals.) fuel
oil = 12 MCF (1,000 BTU) natural
gas.

Large sized Hor~el for processing 100 tons daily
of whole bagasse (BD basis)

Consultant Chemical Engineer

small amounts of soluble organic
compounds of indeterminate nature.

To consider further the term fiber,
it should be noted that the stalk of
sugarcane contains not one but sev
eral cellulosic constituents all of
which are included in this term. The
rind, and fibro-vascular bundles of
the stalk are fibrous in nature. The
juice cells, which occupy a major por
tion of the interior of the stalk, have
walls of non-fibrous cellulose (pa
renchyma) called pith. This material
has very little value in paper manu
facture except as a filler.

Investigators:!· ~. ~ report that the
presence in bagasse of pith, dirt, and
leaves very adversely affect the yield
and quality of the 1 esulting pulp and
paper. Since the pith is non-fibrous,
finely divided, and quite reactive to
the cooking chemicals, its presence
results in excessive chemical con
sumption in cooking. Its ready ab
sorption of soil and trash particles
make their removal difficult. It re
duces the "freeness" of the resulting
pulp and makes high speed sheet
formation impractical. The material
hydrates very easily and this causes
difficulties by increasing the stiff
ness and translucence of the result
ing sheet. Dirt 01' soil in the bagasse
must be removed if a high quality
bleached product is desired.

Estimates of the amount of dirt,
leaves and extraneous material vary
but are in the range of 5 to 10 per
cent by weight of the bagasse as pro
duced. Lathrop:{ reports a typical
bagasse (BD basis) as containing
21.6% pith, 68.4(;' fiber and 10.0%
dirt and fines. The same authority
also reports that losses on field stor
age of bagasse on a commercial scale
are of the order of 10% of the
weight of the "Fiber" put into stor·
age. The presence of excessive

THE MECHANICAL
DEPITHING OF SUGARCANE BAGASSE

BY ARTHUR G. KELLER, PH. D.Bagasse, the fibrous residue from
the milling of sugarcane, has attract
ed the attention of inventors and
promoters for more than one hun
dred years as a possible source of
raw .material for the production of
paper or wall board. West! has traced
the history of bagasse as a material
for paper production back as far as
1856. In another review2 he lists
United States patents as early as
1863 covering' the use of bagasse as
a raw material for paper production.

The large annual production of ba
gasse, estimated to exceed 50.000,
000 tons, plus the fact that the ma
terial is concentrated at the :sugar
factories which are relativel~l few in
number, would make it appear that
this should be a cheap, renewable,
and excellent material for any prod
uct requiring cellulose as its principal
constituent. However, despite more
than 100 years of effort, the use of
bagasse, other than as fuel for the
sugar factory, has not achieved any
considerable industrial importance.
An exception has been the sugar in
dustry of Louisiana. where approxi
mately one-third of the total annual
production of some 1,500,000 tons is
employed in the production of wall
board, animal litter and more recent
ly special grades of bleached paper.

The use of bagasse as a raw ma
terial for pulp production presents a
great many problems, some technical,
others economic. The technical prob
lems arise because of the nature 01
the raw material. As produced at the
sugar factory, bagasse varies widely
in quality, appearance and composi
tion. An average analysis of bagasse
as made in Louisiana is about as fol
lows:

Moisture 49.0%
Fiber 45.0%
Soluble Solids 6.0%
By definition, fiber is the water-

insoluble portion of the bagasse and
as commonly reported includes soil,
foreign material and ash. Soluble
solids include sucrose, glucose and
fructose as major constituents plus

(2)



In addition, the sugar factory re
ceives as a bonus, $0.50 per ton of
B.D. fiber sold. Thus, with natural
gas at $0.20 per 1000 cu. ft. of 1000
BTU gas, one ton ofB. D.' bagasse
"fiber" is worth $2.90.

Bagasse is a bulky. perishable ma
terial. Its preservation and storage
for extended periods requires a heavy
investment which can only be justi
fied where the amount of fiber avail
able annually is quite large, 15,000
tons or more. A recently constructed
baling station, capable of handling
400 tons of B.D. fiber per day cost
$300,000. Such a station includes the
necessary system of conveyors for
moving bagasse into and around the
plant, at least four semi-automatic
baling machines, and the structure to
house them, plus a field storage area
of about 20 acres. This area must be
graded, drained and provided with
roads or railroads for moving the
bagasse into and out of the area. A
30 ton capacity Crawler-type crane is
used to form and remove the stacks
of bagasse which are about 100 ft.
long by 60 ft. wide by 25 ft. high
and which contain about 12,000 bales
each. These stacks must be covered
with a heavy galvanized iron roofing
to keep out rain.

The baling operation, though high
ly mechanized, is costly in manpower
and money. On the average, about
1.07 man hours of labor are required
to bale and stack 1 ton of mill run
bagasse or 0.45 tons of B.D. "fiber"
from Louisiana sugar cane. The ma
terial must be carefully placed in the
stacks to insure ventilation and re
moval of the heat of fermentation.
Borax is used around the outside
edges of the stacked material as a
fungicide.

The bagasse dries out in storage to
about 25% moisture by weight. To
remove this material from storage
and load it into trucks or railroad
cars requires 0.36 man hours per ton
of B.D. fiber. Rail freight costs in
Louisiana are about $0.035 per ton
mile with the average hal!ll of about
60 miles. Since the original bagasse
has dried out in storage the cost per
ton of bone dry fiber is reduced by
the weight of water lost.

Stored bagasse is rather easily
fired and it is extremely difficult to
extinguish a fire once started. For
this reason a system of fire mains
and hydrants is provided for field
storage areas and the inventory is
usually insured against damage from
fire and windstorm.

Field and milI losses in handling
bagasse amounts to about 25 % of
the dry weight of the fiber pur
chased. Some 10% by weight is lost

by damage in storage and handling.
Losses at the mill in dirt and pith
washed out of the bagasse will
amount to an additional 15 % by
weight of the original dry fiber.
Much of this loss could be eliminated
by depithing before storage at the
sugar factory.

The total cost of bagasse delivered
at the pulp or board mill under Lou
isiana conditions will be about as fol·
lows:

1 ton B.D. "fiber"
Purchase Price $ 2.90
Baling & Stacking $ 2.48
Unstack and Loading $ 0.88
Maintenance, Baling Station $ 0.21
Depreciation, Baling Station $ 0.60
Interest & Insurance $ 0.31
Freight Costs $ 3.33

Total cost at pulp milI... $10.71
With the loss of 25 % 'of the weight

of the "fiber" originally purchased it
can be seen that the "fiber" actually
entering the product must cost even
more than the figure cited above or
$13.39 per ton. Elimination of dirt
and pith at the sugar factory could
effect a savings of several dollars per
ton of "fiber" purchased.

The need for separation of at least
a part of the pith and dirt from
bagasse to improve its paper-making
qualities was recognized many years
ago and a large number of patents
have issued in the United States and
elsewhere covering both machines
and processes for effecting this sep..
aration. Separation machines and
processes may be classified generally
as "wet" or "dry". Most involve some
form of screening to separate fine
from coarse particles. A large num
ber include treatment either "wet"
or "dry" in rod mills, hammer mills,
or disc refiners to rub the pith away
from the fiber.

A novel development in this reo
gard was the adaptation of Lath
ropfl et al of the Hydro-pulper to
this purpose. FolIowing beating or
rubbing the pith (fine) particles are
removed from the fiber "coarse" par
ticles by screening. Separations are
not complete and much difficulty is
experienced with screening because
the bagasse quickly blinds the screen.
Wet screening is more satisfactory
than dry in separation efficiency. Its
great draw-back is the need to handle
and store or transport the wet pith
and fiber. Attrition mills and the
Hydro-pulper consume very large
amounts of power. To be satifactory,
a process should be simple, continu..
ous, require a relatively small invest
ment, and be able to do a satisfactory
job at a low total cost.

The machine and process de-
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veloped at Louisiana State University
by Paul M. Horton and the writer
appears to answer the requirements
for a succes"~'.11 operation. Both ma
chine and processes are covered by
United States and foreign patents
(7) which are owned by the Univer
sity. The machine is a modified
swing-hammer mill which may be op
erated either dry or wet. The bagasse
from the sugar mill is fed into one
end of the machine and travels across
the tips of the rotor hammers during'
which time it is subjected to a beat
ing and combing action. The pith and
dirt loosened by this action falls or
is dragged around the hammer circle
and forced through a perforated
plate which closes the lower half of
the rotor circle. The depithed fiber
passes out the end of the machine to
another similar unit for wet process
ing or to storage. The units present
ly installed in a pilot plant in the
Audubon Sugar Factory, Department
of Chemical Engineering of Louisi
ana State University, have rotors 17"
diameter by 22" long. These units
are operated in series using 3/16"
perforations in the screens. The first
mill, which is operated dry, normally
removes about 20'!r by weight of the
entering bagasse as a dry-pith-dirt
fraction. "Fiber" from the first mill
is fed to Mill No.2 which is operated
with water to soften and open the
fiber bundles and to remove soluble
solids from the "fiber". In this mill
an additional 5'fr by weight of the
original feed is removed as wet pith
while a clean solubles free fiber is
the final product. The installation
has a capacity of 3000 Ibs. of mill
run bagasse (about 1000 Ibs. of
clean, bone dry fiber) per hour.
Power requirements for the opera
tion, including all auxiliaries, have
averaged 24 KWH per ton of bone dry
fiber processed. Estimates' of the
c.ost of operating a commercial size
depithing plant under Louisiana con
ditions are $0.85 per ton of B.D. dry,
depithed fiber. This cost includes
power, labor, materials, maintenance.
depreciation and license fees.

Depithed bagasse was subjected to
digestion by the conventional Kraft
process and the resulting sheets com
pared with sheets made from unde
pithed portions of the same lot of ba
gasse. Results of the comparison are
shown in the table.

In the table the figures in Column
1 concern the fiber product from the
wet separation of bag·asse. The fig
ures in Column 2 represent the re
sults when processing the fiber prod.
uct from dry separation of the same
bagasse. while Column B includes the
figures obtained when processing the



B.D. "fiber"

$O.31/ton B.D. "fiber"

$15,OOO/year
$0.60/ton B.D. "fiber"

=

made in arriving at the savings which
can be realized through depithing
bagasse prior to storage. These have
been stated elsewhere but will be re
peated here for emphasis. First, it is
assumed that depithing removes 20%
by weight of the bone dry material
charged. Second, it is . assumed that
depithing prior to storage will reduce
field and processing losstls to 5 % of
the bone dry weight of the bagasse
purchased and stored. This compares
to 25% for bagasse which is not de
pithed prior to purchase and storage.
Third, it is assumed that the actual
weight yield of pulp from one ton of
mill run bagasse after 20% depith
ing will be identical with, that from
the same weight of mill run bagasse
which has not been depithed.

Table X, which appears in the ap
pendix, shows the comparative cost
of bagasse delivered through the
pulp mill. This comparison is between
ordinary mill run bagasse and ba
gasse which has been depithed. All
costs are on the basis of one ton of
the bone dry material. We noted that
savings are effected in the purchase
price, the cost of baling and stacking,
the cost of unstacking and loading
the bagasse and in interest and insur
ance charges. There will be a sub-

=

Tear
%

110.0
117.5
104.5

TABLE IV

Bagasse Baling Plant Operations
Fixed Charges

Mullen,
Bursting

%
89.0
83.0
88.4

Caliper
in.

.0045

.0040

.0050

Unstack and Load

Maintenance Cost

TABLE 11

Man-Hour Needs Bagasse Baling
-Plant Operatlon

Baling and Stacklng-408 man-hours/24 hours
408 man-hours/382 tons bagasse/24 hours-1.07 man-hours/ton

Unstacklng and shipping bagasse -2.38 man-hours/ton
40 man-hours/8 hour day-200 tons mill run bagasse

-0.20 man-hours/ton
-0.44 man-hours/ton B.D. "fiber"

Deprecia tion, 5 tlr /year on $300,000

Interest and insurance on stored bagasse.
5.5% on value of product
5.5% x $5.59/ton B.D. "fiber"

TABLE III

. BAGA~SE BALING PLANT OPERATION AND MAINTENANCE COSTS
BasIs: One ton mIll run bagasse or 0.45 tons B.D. "fiber"

Bale and Stack = $1.12/ton mil1 run bagasse
$2.48/ton B.D. "fiber"
$5,325/year
$0.213/ton B.D. "fiber"
$0.876/ton B.D. "fiber"

TABLE I

Bagasse Baling Plant and Storage Site
Investment

~::;:~r:SS;~:~--f~~~-:i;~:~~::;~:~iii::i~::~::ii~::::i::::;::::::::::::::::::::::::::::::::::::::::::::::::::::::$s:;ggg
Conveyors and elevators in bali~ s I a g tatlon ---.-----------------------------------------..- 15,000

~~~~~~1~~~~:G~~-0~=~l1::~-}L~
Average, 250 lb. bales-l04 per hour

-382 tons/24 hours
-25,000 tons fiber/crop

of fiber in a 70 day season totals
$110,000.00. The total cost of opera
tion of that plant for the 70 day sea
son will approximate $17,000.00 or a
cost of $0.85 per ton of depithed
fiber.

Table IX shows the assumptions

Basis Wt.
lbs.
44.5
45.0
44.5

from wet separated fiber
from dry separated fiber
from Bagasse

Pulp
Pulp
Pulp

1 2 3 4 5

% Active Na20, on B.D. Bagasse 11.0 11.0 11.0 11.0 11.0

Cooking pressure, p.s.i. 110.0 110.0 110.0 110.0 110.0

Time to pressure, hrs. 1.0 1.0 1.0 1.0 1.0

Time on preuure, hrs. 1.0 1.0 1.0 1.0 1.0

TAPPI Permanganate No. 6.10 7.10 7.25 20.0 14.0

% Screenings (.010" plate)
on B.D. Pulp 1.10 1.75 0.31

% Total Yield; on B.D. Bagaue 55.85 52.45 44.77 47.50 50.00

Canadian Standard Freeneu 550.0 450.0 280.0 720.0 690.0

% Ash, on B.D. Pulp 0.5 1.0 3.5 0.1-0.2 0.1-0.2

% Pulp retained on:
14 mesh 2.1 1.4 1.8

30 mesh 30.5 22.6 17.8

50 mesh 23.1 23.0 22.0

100 mesh 29.9 34.2 36.1

% Pulp through 100 mesh 14.4 18.8 22.3 6.0 16.0

Several hand samples made fr0111 the above screened pulps were tested by
the Gaylord Container Corporation.

original whole bagasse. Columns 4
and 5 include representative data for
easy bleaching pine and gum pulps
respectively.

It should be noted that the cook
ing conditions chosen do not neces
sarily represent optimum cooking
conditions for sugarcane bagasse.
They were arbitrarily selected by the
group who did this work and are at
least comparable insofar as the sev
eral materials considered are in
volved. Particularly noteworthy is
the substantial increase in yield of
pulp or bone dry bagasse when deal
ing with the wet separated fiber as
compared to the whole bagasse. A
substantial improvement is also to be
noted in the case of the dry separated
material. In both cases it will be ob
served that the yield on bone dry
material is higher in the case of ba
gasse than was the case with pine or
gum wood respectively.

A tabulation of the information
employed in arriving at some of the
cost figures which have been cited
earlier in this paper will be found in
the appendix. Table I presents data
concerning the investment necessary
in a bagasse baling station. Table II
concerns the man-hour needs for the
oper~tion of a bagasse baling plant.
Tables III, IV, and V provide further
information on the cost of bagasse
handling. All of this information was
obtained from companies which are
presently involved in the business of
handling bagasse on a commercial
scale.

Tables VI, VIlA and VIlB con
cern bagasse depithing costs. It will
be noted that the investment in a de
pithing plant to handle 25,000 tons

(4)



The savings of $6.95 represent the
difference in. the cost of raw ma
terial which would be required to
produce the same quantity of dry
pulp using mill run bagasse compared
to cost for the amount of depithed
bagasse required to do the same job.
The obvious savings would be in the
elimination of the very substantial
loss of material because of the pres
ence in bagasse of soil, leaves, and
considerable amounts of pith which
are lost in the preliminary and final
screening of the bagasse either be
fore or after digestion.

It is interesting to compare the
above costs with those of pine pulp
wood in the Gulf Coast area. The
average cost of pine pulp wood deliv
ered to a representative group of
southern mills during the past year
was $18.77 per cord. The average
wood requirements per ton of
bleached pulp for the same group of
mills was 2.0 cords. The cost com
parison below shows that bagasse
under present conditions in the Gulf
South enjoys a favorable cost posi
tion for the production of suitable
grades of bleached pulp over pine
wood.

Source
(3)
(3)
(8)
(11)
(12)
(10)
(11 )
(9)

Ton B.D.
"fiber"

$ 2.900
2.480
0.213

$ 5.593
0.308
0.600

$ 6.501

Per Ton B.D.
"Fiber"

$ 6.501
0.876
3.330

$10.707

Cost

$10.707

Ton Mill Run
Bagasse
$ 1.305

1.120
0.096

$ 2.521
0.138
0.270

$ 2.929

Coat
Per Ton MiD Run

Bagasse
$ 2.929

0.395
1.500

$ 4.819

Cost per ton B.D. Material
Mill Run Fiber Depithed Fiber

$ 2.900 $ 2.320
2.480 1.980
0.876 0.781
0.213 0.266
0.600 0.750
0.308 0.251
3.330 2.664

0.85
$ 9.78

TABLE VI
BAGASSE COST DELIVERED TO PULP OR
-BOARD MILL-LOUISIANA CONDITIONS

Item

Item
Purchase Price __ __ .._ _ __ ._ .. __ ._ ..Bale and Stack __ .. .__ .. __ .. .... .. __ . .. __....... ."Unstack and Load . .__.Maintenance ~_~~~~ .~ .. _. _. . __ .__ . ._.. __ .__ .. _ .__ ._ ._.__. . _Depreciation ._ _ .. ._ _ ._w _..'". ...•.Interest and insurance on stored bagasse .__ w • ••• • ••• _Freight to pulp mill ... .__ ... .. .__ .. .. . __.Depitbing Costs .. . .. __.. __ .__ . ...

Total Costs .__ . __ .. __

TABLE VIII
Bagasse Losses on Storage and Precessing

~ ~~~~~~~ct.;~:-;~-::-;:~~~~;~~-il
8. " . .__ .. .. . .. .__ 60%

'Based on 1000 Btu natural gas at $0.20/MCF plus $0.50 bonus/ton B.D. "fiber"

Purchase Price *" ~".~ •. ~~~ __ .. _~~ . .~. ----.~..--..----- -..-~--.Baling and Stacking ----.. ------..----------------.----------.Maintenance _~~... M _ ••• • ~ •• • _. ~. • • __ .~w···" w .-. -.- ••-----~••• --~•• - ••Sub-total .. .. .. -- ----------------
Interest and insurance at 5.5% of sub-total -- ----..--------------.----Depreciation charges __.~._. ._...._. ~._. ---.------..------- ---.--..-- .. ~..---------Total Cost ..... . .. __..__ .. __ .__ . .__ . .... __

TABLE X
Comparative Costs of Bagasse

Delivered to Pulp Mill

Item
Total Cost of Stored Bagasse from Table V __ .__ ... __ .__ .__ ... __ .... .__.Unstack and Load . . .... . __ .__Freight to Pulp or Board Mill .. .. . .. . .Total Cost, delivered .. __ .. . .. .... __ .. .

TABLE V
Cost of Bagasse in Storage Piles

TABLE IX
Savings through Depithing Bagasse

Prior to Storage
Assumptions:
1. Depithing removes 200/0 by weight of B.D. material charged.
2. Depithing prior to storage will reduce field and processing IQSses to 5% of B.D. weightof bagasse purchased and stored.
3. Actual weight yield of pulp from one ton of mill run bagasse afte.. 20% depithing willbe identical with that from same weight of mill-run bagasse which has not been depithed.4. Tons mill run Louisiana bagasse required per ton of finished pulp:

1 ton mill-~n bagasse 396 Ibs. finished pulp5.05 tons mill-run bagasse 1 ton finished pulp2.27 tons mill-run B.D. "fiber" 1 ton finished pulp
5. Tons depithed mill-run Louisiana bagasse required per ton of finished pulp:5.05 tons x 80% 4.04 tons/ton pulp1.82 tons depitbed B.D. fiber = 1 ton finished pulp

B. Operating and Overhead Costs

~i~tfif~~i~~~3~:~~~~;::~~~::~~;::~~;J~·~i
Total Costs . . . __ . ..--..------.---------------------..----------------.--- .----------- $17,000.00

Cost/ton B.D. "fiber" (25,000 tons) . ._... . .. .. . $ .68Cost/ton B.D. depithed fiber (80% of "fiber" __ .... .__..... ... ..... . .85

• Based on B.D. weight of material charged to digester. Field storage and processing losses arebased on B.D. weight of bagasse originally purchased and placed in storage.

TABLE VII
Bagasse Depithing Costs

A. Investment

~~~gil~:~I;:~~~~~~~:~~:f:~~f~~~~:~~;·;:~:;;;;;;;;;;;;;;;;:::;;;::;;:;:::;;;;:;;::;;:;;;:::~;;;::.;:::;;;:.:I~r~~iiCapacity: 25,000 tons B.D. "fiber"/70 day season
360 tons B.D. "fiber" per operating day

$ 6.50

Item
Mill run bagasse
Depithed bagasse
Savings through

depithing

stantial reduction, too, in the cost of
freight because of the 20 % less
weight of material which will have to
be hauled from the sugar factory to
the pulp mill. Maintenance and de
preciation charg'es will increase be
cause of the smaller tonnages of
fiber handled from a given factory
and the cost of depithing will be ad
ditional. This summary shows that
the cost of a ton of bone dry mill run
bagasse delivered to the pulp mill
would be $10.707 compared to $9.78
for the depithed material.

Data from several sources indicate
that yields of high grade bleached
pulp from bagasse are of the order
of 55 % on the bone dry weight of
the clean bagasse entering the di
gester. Losses from sugar mill to di
gester are of the order of 20% on
the dry weight of the original ba
gasse and would be nil for clean de
pithed bagasse. On this basis, there
would be required 2.27 tons of bone
dry fiber with ordinary mill run ba
gasse and 1.82 tons of bone dry fiber
with depithed bagasse to produce the
same one ton of dry pulp. Bagasse
costs per ton of pulp are thus:

Bagasse Cost/ton
Pulp

$24.30
17.80

(5)



Figure I-TYPical bagasse feed to the

HORKEL sugar mil! depithing machine.
Figure 2-Fibrous product recoverer< by

the HORKEL method of depith .J.

Figure 3c-Pith fraction and extraneous

material removed in the HORKEL

method.

The above figures do not take into

account savings possible due to low

er processing and bleaching cost with

bagasse as compared to pine. Ba

gasse, basically, is a more delicate

fiber with a considerably lower lignin

content and consequently does not

require so severe a cooking operation

as would be the case with pine. It is

recognized that industrial experience

with bagasse 'as a raw material has

not been so extensive as is the case

with pine but at least one commercial

plant is now in successful operation

in this country and several smaller

plants are operating in off-shore

areas. It is also recognized that ba

gasse is not suitable for as many dif

ferent grades of paper as is pine but,

certainly with the cost advantage

from the raw materials viewpoint

which this study has indicated it

merits consideration by the paper in

dustry.

The very high proportion of the

cost of bagasse chargeable to han

dling and storage (350/<) points up

the need for more study and the de

velopment of less expensive tech

niques for. this operation. The very

low bulk density and the perishable

nature of fresh bagasse complicate

the problem. Experimental work in

dicates that there may be some possi

bilities for bulk storage where the

sugar factory and paper mill are con

tiguous. This would involve removal

of a substantial portion of the mois

ture content of the bagasse prior to

bulk storage. Depithed bagasse can

be dried fairly simply with currents

of warm air since the pressure drop

through fairly high columns of the

material is relatively small compared

to the pressure drop through unde

pithed material.

The high freight costs (30 % of the

total cost) point up the extreme im-

TABLE Xl

Savings in Raw Material Cost
-Depithed vs Whole Bagasse-

=$ 6.50

Cost/to.n pulp
................... $ 37.40

17.80
..................... $ 19.60

duced at the sugar factory until

it enters the digester at the pulp

mill.
Mechanical depithing methods have

been developed which permit the re

moval of substantially all of the

extraneous material present in ba

gasse plus a considerable amount of

the undesirable pith and fines on a

continuous and economic basis. Sub

stantial savings in raw materials cost

to the pulp mill can be effected by

depithing of bagasse at the sugar

mill prior to storage and handling.

The high percentage of the cost of

bagasse incurred in handling and

shipping indicates the need for fur

ther study of both these matters.

Savings in ra"fi
material cost

=2.27 tons" $10.707 =$24.30

=1.82 tons" $ 9.78 =$17.80

TABLE XII

Comparative Costs of Raw Materials
for Pulp Production

Basis: 1 ton pulp
Item

Pine Pulp Wood ..

Depithed Bagasse
Cost Advantage over

Basis:- 1 ton finished pulp

B.D. whole bagasse "fiber"

B.D. depithed fiber
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portance of a careful study of plant

location with respect to the source of

bagasse for most economic operation.

In conclusion, sugarcane ba

gasse offers many possibilities

as a present and future source

of raw material for the produc

tion of paper and pulp. Very

large tonnages of the material

are concentrated at sugar factor

ies in many of the sugar produc

ing areas of the world. The ma

terial, intrinsically, has little val

ue other than as fuel. A major

problem in connection with its

use is the cost of handling ba

gasse from the time it is pro-

Raw Material Costs
Per ton Bleached Pulp

$37.40
17.80

$19.60

Item
Pine
Baguse depithed

Cost advantage
over pine

(6)
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4 PITH CONVEYOR
5 PITH BLOWER
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7 AUTOMATIC BALERS

8 TRUCK SCALE
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BAGASSE DEPITHING AND BALING STATION USING,

PARSONS a WHITTEMORE "HORl<EL- SYSTEM

Cuban Mill Operates Improved System

for Cleaning: and Depjthing Bag~asse

New machine efficiently separates pith from fiber at
the sugar mill.

The first commercial Horkel me
chanical system for removing pith and
dirt from sugar cane bagasse at a sugar
mill has just completed a full season
of operation at the Central Trinidad
sugar mill in Cuba. The resulting de
pithed, clean bagasse fiber has been
baled and stored for utilization by
Papelera Pulpa-Cuba, S. A.-a new,
100 daily-ton bleached bagasse pulp and
paper mill now nearing completion
near Central Trinidad.

New Machine
Key to the new system is the Horkel

depither, a modified swing hammer

mill developed at Louisiana State Uni
versity and first proven in pilot opera
tions at the Audubon sugar factory. The
machine has been licensed for manu
facture by the Parsons & Whittemore
Lyddon organization in New York and
London. The Parsons & Whittemore
Lyddon organization and affiliated com
panies also have exclusive sales rights
of the machine and the Horkel Depith
ing System throughout the world.

The two Horkel machines installed
at Central Trinidad handled a total of
250 tons of bagasse (bone dry basis)
daily on a sustained around-the-clock
schedule, operating throughout the
sugar cane grinding season.

What the Horkel system offers is
said to be an economically sound solu
tion to a problem in bagasse utilization
that has limited the value of this fiber
for many years. It is widely recognized
that most of the pith and dirt particles
in the crushed sugar cane must be re
moved before the cane is pulped for
papermaking if the pulp is to compete
with other commercial pulps for clean
liness, brightness, and runability on a
paper machine. However, when the cost
of removing the pith and dirt is high,
as it has invariably been in the past,
it often prices bagasse pulp out of the
market. The Horkel system, it is re
ported, not only removes the pith ef-



Raw Bagasse Feed Fiber Product Pith Fraction

DEPITH ING RESULTS: Dramatic improvement in the condition of bagasse fiber for papermaking made by removal of that
pith by the Horkel process.

fectively but also produces new cost
savings that lower the expense of
making pulp from depithed bagasse be
low that of producing pulp from the
whole bagasse.

Savings Made
The Parsons & Whittemore-Horkel

system accomplishes savings in several
ways:

I-By removing a high proportion
of the pith at the sugar mill, the sugar
factory can retain this part of the un
depithed bagasse as fuel. The cost of
replacement fuel is reduced accordingly
and the pulp mill is not charged with
the undesirable pith which it cannot
use anyhow.

2-Baling costs per ton of useable
fiber are reduced by the absence of
the pith and dirt.

3-Handling costs drop, because
more fiber is handled per man-hour
when the bales are formed of depithed
bagasse.

4-Freight charg~s go down if each
·~bailfSSe· ttmlsponed j~ more pure

fiber and less pith and dirt.
5-A pulp mill digester charged

with a ton of depithed bagasse will
yield approximately 20 per cent more
papermaking pulp than one charged
with undepithed bagasse. Most of the
pith in the whole bagasse merely dis
solves out in the digester or forms un
desirable products which must be re
moved later in the process.

6-Direct cost saving in the value
of cooking and bleaching chemicals
not consumed by the absent pith, is
considerable. The pith consumes more
chemical than the fiber, yet yields very
little useable pulp.

7-Noticeable savings will also ac
crue through reduction in the rejec
tions of paper made with pulp manu
factured from Horkel depithed bagasse.
And there will be fewer shut-downs and
less maintenance on paper machines
and stock preparation equipment be
cause' of pith and dirt problems.

8-The paper machine can be run

HORKEL DEPITHING MACHINE: A modified swing hammer mill for removing
pith and dirt from sugar cane bagasse, the machine will handle 125 tons per
day (dry basis). Product of Parsons & WhiHemore Inc.

HORKEL AND INVENTOR: Dr. A. G. Keller, co-inventor of the depithing
machine, recently inspected one of the two commercial units in the Central
Trinidad sugar mill. Cuba.



faster, and production can be increased
after removal of the slow draining,
slow drying, troublesome pith.

Comparative tests have shown that
substantial savings are possible through
Horkel depithing at the sugar mill.
These savings stand against a low cost
for depithing bagasse by the Horkel
system. Substantial additional savings
in the integrated bagasse pulp and paper
mill are anticipated.

How It Works
The Horkel depither was named for

its two inventors, Dr. P. M. Horton
and Dr. A. G. Keller, both professors
of chemical engineering at Louisiana
State University. Their machine is de-

signed to operate on moist bagasse as
it comes from the sugar factory. It is
a modified swing hammer mill with a
housing designed so that bagasse may
be fed into the mill at one end. The
crushed cane residue travels the length
of the rotor across the top of the re
volving hammers. Passage of the ma
terial is assisted by the special design
of the hammers, giving a screw effect.

The depithed fiber passes out
through a space in the housing at the
end of the rotor. The pith, which has
been knocked free by the hammers,
falls to the bottom of the housing,
which is a perforated metal plate. The
action of the hammers is especially

designed to keep the surtace of the per
forated plate free of material and to
drive the separated pith through the
openings.

The commercial Horkel machine is
said to be extremely versatile and is
designed to be used under almost any
conditions of sugar cane milling opera
tions. Where circumstances are favor
able, it can be used not only for moist
depithing but for complete wet de
pithing of the bagasse and subsequent
recovery of a high proportion of the
residual sugar in the bagasse thus in
creasing the profits to the sugar mill
and providing superior quality pith-free
bagasse fiber for pulp mill use.
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APPENDIX NO. XIII

(contributed by Eberhardt Gaertner, FAOForestry Division)

Estimation of the potential pine area in the southern 
parts of the provinces of Srisaket and abon

1. According to Pendleton (Report to accompany the~provi.ional

map of the soils and surface rocks of the Kingd~'of Siam:
Bangkok, 1953) the prevailing soil types in ~ whole area
between Surin in the west, the railway Surin~on and
eastwards the Mun-River in the north, and~~ mountain
ridges along the national boundaries in tn&east and
south are "Ko;-at find sandy loams" and' i-et fine sandy
loams".

The "Korat fine sandy loams" - soil~roup is one of the
largest in area in Thailand and at ~the same t!me one 6f the
most infertile. They are the wea~ering products of poor
sandstonsand the soils have of~ a pisolitic la~erite

l.ayer in the subsoil. There~.~ ."h~le strata. witqin the
poor sandstones, which weath4S'!d to clayey soils. BU~

the&& clays are found very seldom at the surface. The
natural cover of the "Korat fine sandy loams' is a more
or less open dry dipteroc~p forest with Dipterocarpus
tuberculatus, Dipt. ob'usifoliu", Pentacme siamensis and
Shor~a obtusa as prev~ingspecies. (prevailing forest
type along the road eastern of ~on)o

In large areas o~~he MKorat fine sandy loams" long sinuous
bodies of so cal~ "Kumpawapi sandy loams" are found on
a 'little bit ~her sandy ridges. These deep soils
without charac~ristic horizon. They are naturally
covered wit~oist mixed deciduous forests with Hopea
odorata and:bitp. alatus. The visited area northern of
Kantl1aralCF was such a sandy ridge of "Kumpawapi sandy
loam." 'hwhere Pinus merkusii is mixed with Ditp.
obtu.i~lius, Irvingia, malayana, Hopea odorata and even
Dipt. alatus.

If "Korat find sandy loams' are deposited in shallov?
depres.ions". where they receive an additional supply
0'£ water from the surroundinghigl'ler slopes ,paddy can
be grown. These soils are called "Roi-et find sandy
loams". They are now nearly entirely permanent
agricultural land. Reforestation of these soils ia
therefore pretty unlikely.

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS III WHITTEMORE/LYDDON ORGANIZATION. AND MUST .

NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING," .
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The proposed pine plantations should be limited to the
"Kumpawapi sandy loams", since on these soils a reasonable
yield- can be expected, where as the normal "Korat find
sandy loams", are too poor for well growing pine
plantations.

2. The general situation in the Northeastern Regi~~of
Thailand is characterized by a very high inc se of the
population, which caused in the past decades permanent
enchroachment of the forests by settlers. seems to be
very unlikely under these circumstances, t at agricultural
land can be reforestated. Therefore cine plantations
only be established by conversion of 9ther forest types
or completion of an unsufficient nat~l pine regeneration.-" .Although the area of the "Kumpawapi sandy loams a still
covered with forests is unknown, h seems to be possible to
get a very rough idea from the stribution of the forest
types. The mentioned parts "of t e provinces of Srisaket
and Ubon have without the f t on the ridges along t2e
national boundaries an area of approximately 10 500 km •
The distribution of fore types in this area L~:

I. 18% Dry Dipterocarp foreats 1890 km2

II. 11% Mixed de iduous and semi-
1155 km2evergre forests

III. 71% Agri tural and non foreated
land 7455 km2

Since the.~ta are based on the results of a large scale
inventor~Which cannot provide figures for small areas, .
no pine r~rests were represented by the sampling units •

.The mepjioned areas of the different land use types can
also b~considered only as a very rough estimate

It can.be supposed, that approximately 50% of the areas
of group II are semi-evergreen and mixed deciduous forests,
not suitable for pine plantations, since the.e are area.
along river banks or in de~res.ions. Thus it can be
supposed that about 570 km are suitable for pine forests.

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS III WHITTEMORE/I.YDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING."
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APPENDIX.4IV

TYPICAL PROPERTIES

OF SACK KRAFT

PAPER

Basis weight ·"0 100~ams per sq m
\.

Bursting strength 2.18 1 kg per sq em

Tensile Strength

Machine direction 8.6 10.5 kg

Cross direction 4.5 5.8 kg

Stretch

Machine direction 0 2.0%

Cross direction 3.5 4.0%

Tearing resistance

Macnine directiob 95 115 gm

Cross directio 105 135 gm

Air permeabi1~ 60 75 sec per 300 m1

"THIS SURVEY PROPOSAL IS THE EXCL.USIVE PROPERTY OF THE PARSONS&·WHITTEMORE/I..YDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPI.ED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING,"
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ANAL.YTlCAL. 40 CONSUL-TING CHEMiSTS.

PU3L.IC ANAL-YSTS.·

r.l.phonQ;. ROYIII 3538.
r./~,..m.:-H~hnll".ROYIlI 3638.

. ,

....

OU" "It,.. JG/DR 25097 6th May I 1963

:
r '.t.
j'
J.

ANALYSIS OF A SAMPLE of.....Kenat.:W.as.t.e...C.uttings...(T.hailand Project)

RECEIVED ON ?.~.th ..~.~.S~h, ...!.~.§.~ ~ .

MARKED ; PP.9..D:J .';rh.;;~l~g :.., : .

SEALED ; .

Description. . . . . . . . . . . . . .. Bundles of strands of dark. grey fibre
with black incrustation; average leI1gth,
5 em. •

Moisture. . . . . . . . . . . . . . . . . 9. 3%
Preliminar digestion experime ni:

Caustic soda.. . . . . . . . .. ... 0 on dry sample
Pressure. . . . . . . . . . . . .. 2. 8 kg. per sq. em.
Tine on pressure.. '. . . .. 4 hours
Residual caustic
alkalinity.... ; . . . . . . . .. .Nil
Yield. . . .. . . . . . . . . . . .. 74% dry basis
Pulp. . . . . . . . . . . . . . . . . . Fairly dark brown in colour; very strong

Comments - This material is e:q:eUent for use in strong wrappings where colour
i~ not of major importance. It is considerably stronger than kraft coniferous
pulp. Its use in sack kraft: or kraft liner board would permit the substitution of
some of the kraft pulp by a weaker material. A fuller evaluation is required in
order to ascertain the quantitative extent to which this can be done.

. Parsons & Whittemore 'Inc., New ~rk.

.'

p. p. HEHNER & COX LTD•.'
&).~~--~
~ ~.
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• I,;, ';

'.'.

. : ..... ,

6th May, .1963

" . --~ I' . J

" .);{" J,~ir"'~ChJN'''J,
__ to ,} •

I('t t.,-$.II,...h(f~~ /'//;-('",1; ,

."£":t~~l'~ &.r.:~;' .

",,,.e"(I-"
0 •. JUL'''. ORANT I M,.c. ~ .....C.
C. W. AYL&H, r- f A,C•• P: '.D.

, : 0"" "ot". JG/DR 25096

Telephone'. Royal 3538.
r.II,gram... He"""r. Royal 3lS38.

'ANAL.YTICAL. .a. CONSUL.TINO CHE.M.9TD.

PUDL.IC ANAL.YSTS.

,..'

,"':
~ ,

' .. :;. 't'.'.,
. ,',;

'.

.....

.' . . ANALYSIS OF A SAMPLE
1

OF ~~n~f...~.tJMkla ..(';r.hP.J.l.anQ Project)

RECEIVED ON " ; g.q.th..:M~.r.~h l~§.3 " : .

",

";:';.,.- ':'. ',"":,'.

, .. , '

MARKED u n ~.Qn 'Ihallan.d : n ~~~·j~,:~ , ,••" i , , If'

. ); ---- ',',

, '

SEAJ..,ED ,,, " "••; :••••••••~ I •••••••••,. .

~f~' (: ~': ,','" ~
. '.' Descriptio~.•.•. 0 • • • • • • • • • Light greyl. coloured pithy sticks, 1 to

3 em. in diameter with a thin stringy ,
bark with 'a narrow hollow centre." :, .:<.::'

~~~~::~;.;,;: di'g~"ti~~ 'e'~Pe'ri':';~~ · .. :';";~;'i~:~;:'.';i';
Caustic soda , 15% on dry sample.
Pressure....•.•.••• : •• :t 2.8 kg. per sq. cm.
Time on pressure. : •••• ~. 6 hours
Residual caustic

•
alkalin~ty. ~ •••.•••••••
Yield••••••••••••••••••
Pulp.•••.••••••.•••.•.

Nil
55% dry basis

Light brown in oolourj fairly strong.
"

/
Comments - This material would make a good semichemical pUlp suitable for

. corrugating medium, and for cheap wrappings where appearance is not of
major importance. The- chemical consumption and digestion time in the
above preliminary experiment are both high, but could be reduced by using a
higher and a conventional s~michemical procedure. A fuller evaluation'
is required to ascertain the chemical consumption and yield under these a:mditions.

• .' < • ,

.:

,

. . . _ ' p.-p. HEH~R~COX ~D-t.

lJ:i~..r:(1nR :. Vlhittemore Inc., New York.:';;:,:,~,:· ',b'.,).:~~ "..:.,..;., ' . '.
'.

,'.

,'.
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HEH N E.R & COX. LTD.

, ,,';

Lovibond Units

',j

, '., .,'

14.0
, 75.0

'2nd ~ay, 1963'

'j/' '/'/ /
·~//ttl'. .-/1' r,,,,;,,,,,,j"'~/:,

" IIJ;' f};:";{U,;,.J, .'/i~,,';'~/,'

.~J:,I"t?,~, ~

Colour G inch cube} Red .
Yellow .

Equivalent to grade'a'

MARKED ~r.9..m.:.QQ.y.~.r.n:m.gnt. ..Plant..at..U.b.Qn ' .

-----

RECEIVED ON : ~.1.th M.a.r.c.n,19..6.3 : ,.

ANALYSIS' OF· A SAMPLE OF :Rg.sJD. , :..:

SEALED ~ ; , It ,
..

~~" "c,., JG/DR 25103

",,-..< : .
0" ".u."LIUG 0,. .. ""'1, 5c ...... fit I.e.
C W. AVt..t.N. , I A.C., ,., D.

Tell/phone, Royal 3538,
Telegrllms\ Hehner. Roy'" 3538

ANAl.YTICAl. & CONSUl.TING CHEMI!3TS.
PUBl.lC ANALy~.TS.

Insoluble matter .•..•• '. . • • O. 17%
Ash. • • • . • • • • • • . • • • • • • • • • o. 5%
Unsaponifiable matter•••••') 6.8%
Acid value .• .'•....•'••••• "166.3
Saponification value •.••,.• 179. 6

",: Ii.' ,, '
.~ 1

.
". .~.. ).
"

·r

"

p. p. HEHNER & COX LTD.
("""", .,,-:J ... _' .r-"I..Y~_..f.' .!•.._ ..

;, ,,\,/' ." '. .\ '

, ."

" ,

" .

" f

"

,
, I

, ." ~.
r"'
:"i

, ~ ~ :

Parsons & Whittemore I~c. I New York.

\

" • '_ I



' .. ,'
'". ~ .-".' '.' '~

.,

,. ~

'., !

' .

A

, I I'

,·t

" .
"

. ....

Cox.&

JO/DB 25098

....·.c_
0- oII1L'U. G'UNT.....c.• , "".0.
C w. ",,.,,tt", ",'A.C., '.',0.

. "

YOUlt .....,

.".. "II".

HEHN£R

T.'flpho".,.Roy.' 35~1J.

T.'.9""""" H."n.,., Roy.' 3538.

AN'ALYTICAL .. CONSULTINO CHIE.M'STS,
PUBL.IC ANALYSTS,:" '

"

",

I ••

't ",
.•...:.

'..

....,. It:

"

'"

~. .
, ..~~ :"'.;

' ..

'.. .

,,'

I'

!I'".

.'

I ....,. ,.'.. "
:', #" •

, ."... ~: '.,:.,....

: .

; .

\ '.:

........ ;..... , .- "'. .I:.' :..... <::: ' • :;'~Jl:", :.,<'"":'~.' ;,...::/.: .... ;>~ . >:..."' ".... c" > ..::.. ,:~. .' '... ";RBOElVED ON~.", ....._l~.tb ..M~.r~h,.~, ..l,~.G.3.,~..-:~_.~;.~~·· ". . .
.! t·,,' ,•.,~ .~,

• '. .... I , ,\ o. ' ~;.' :..~ "~'.' ~' ',', ,.~.'
t,': '~:~ :.'... ~:~i .. ;" . •

K D .. . ,,,'" ·;·A BandC' . . '.MAR E ~ I .:.••..!.. " ,••, ."

.,'~ ,: ::~...';.:.):.~.. :.. ----_. .. .- '.
SZALID~ :.' iIi',! ~ ~1'i:••~ I "

, ~ h ; ..
'I,;',";"'·

.•

.'

"

.' ~, '

i
'I~j •. .,

/.
I ~ 'f',,,-.... '

i>

,.

I.
.~

~
t,.

1
I

.. ...
• I ". ,
\f:; , :..
••i o •

,. '.j'''.'''JJU?fE.'U; P lC ].04 l!Z-i •



PROJECT llY-77J

APPENDIX XVIII

ERECTION SUPERVISORY· PERSONNEL TO BE FURNISHED BY CONTRACTOR

ToL

pescription of Job

Overall Supervising Engineer
Mechanical Engineer
Electrical Engineer
Pandia Digester Specialist
Evaporator Specialist
Washer- Specialist
Paper. Machine Erection Engineer
Paper Machine Erection Superintendent
Instrument Specialist
Piping Superintendent
Welding SUper:i.nf':enden t
Boiler Erection Superintendent
Turbine Brection Superintendent
Bag Machine Erection Superintende
Tile Setting Specialist
Mechanical Superintendent

No. of
Persons

1
1
1
1
1
1
1

N
1
1
1
1
1
1

-!....
16

Approxo Total
Man Inths
!\t M5) S:fte

20
16
14

3
3
3

10
8
6

12
12
12

6
3
4

..J:..L
142

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS 8< WHITTEMORE/l.YDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING,"
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APPENDIX XIX

ESTIMATED NUMBER OF LOCAL SKILLED AND UNSKILx,ED

PERSONNEL TO BE FURNISHED BY PURCHASER

Job Description

Foremen
Skilled Erection Fitters and Mechanics,." ",
Semi-skilled Erection Fitters and Mechanics
Skilled Welders
Semi-skilled Welders
Skilled Electricians
Semi-s'killed Electricians
Skilled Bricklayers

,Skilled Carpe~ters

Skilled Blacksmiths
Unskilled Laborers

TOTAL

No f Persons

14
20
40
18
18
10
10
10

3
2

185
330 '"

* The total number of daily wo ing personnel will vary
throughout the·different stages of the erection scheduleo
At the start of erection here, will be approximately 50
men. This number will_~ra~uallyincreaseto a maximum of
approximately 280 men ~me 12 to 14 months after the start
of erection, and wi then gradually decrease to approximately
100 'men by 'the end erection 0 .

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE 'pROPERTY OF THE pARSONS lit WHITTEMOREfL.YDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING,"
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APPENDIX XX

A TYPICAL ROSTER OF PERSONNEL TO BE FURNISHED BY CONTRACTOR FOR
START-UP

Job Description

Overall Technical
Supervising. Engineer

Paper Machine Specialists

stock Preparation specialist

Finishing. Room Specialist

Instrument Specialist

Power Plant Specialist

Mechanical Engineer

Electrical Engineer

Totals

No. of Persons

1

3

1

1

1

1

1

10

Tota

6

18

6

6

6

6

6

6

60

n-Months

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS & WHITTEMOR",tI..YDDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING."
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APPENDIX ~

OPERATING,MANAGEMENT CONTRACT

This Contract, entered into this day of
1 ~63, by and be'tween the THA.! PAP!l~:tN'l)lJS'1'R,tES COMPANY TD. ,
(a share company), a company duly organized and exis g under
the Commercial Code of. Thailand, . (hereinafter calle he
"Enterprise"), and PARSONS & WHITTEMORE, INC., a York
corporation having its headquarters at 200 "ark Avenue, New York
17, New York (hereinafter called the "Operatin ontractor U ).

W ITNES SET H~

WHEREAS, the Enterprise desires to A.agethe Operating
Contractor to supervise the executive,AJuinistrative; technical
and .operatingpersonnel of the Ente'rp~se and provide the'
overall management of the operations of the pulp and paper
mill constructed in Thailand and fo he training of local
personnel therefor, and the Operat~g Contractor is. willing and
able to prov~de the desired serv~si' .

NOW, THEREFORE, the Entf.llillPrise and the Operating Contractor.
for and. in ¢onsideiation of t~ premises and the mutual .
covenants herein contained do hereby agree as, follows~

.RTICLE I

Definitions

A. As used herein eterms "Field Staff" or "Field Man" shall
mean the perA~nnel of the Operating Contractor who are
assigned to~rk in Thailand to carry out the purposes of
this Cont~t. It is contemplated by the parties that the
personnel'etforth in Appendix A hereto shall constitute
the Fi Staff . The functions of the Field Staff are
separate and distinctfromth~ functions of the Start-Up
Personnel for whom provision is made in ~he Construction
Co;ntract to be arranged between the parties':'. It is further
contemplated that such Field Staff will arrive pursuant
to. the' schedule set forth in Appendix· A and will remain in
Thailand for the periods indicated therein. It is
understood,. however, that the number of personnel, their

. duration of stay and, times of ~rrival l:l\ilY be altered as
provided in this contract or by mutual agreement of the
parties hereto.

I

"THIS SURVEY PROPOSAL IS THE EXCL.USIVE PROPERTY OF THE PARSONS.,IlI WHITTEMORE/L.YDOON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED 'WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING."
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B. As used herein the term "Mill" shall mean both the· paper
mill and the pulp mill to be constructed in Thailand,
together with all the appurtenant installations and
facilities a

C. As used herein the term "commencement of operations" shall'
mean the date on which the paper mill and/or the p lp mill,
as the case may be, commences production.

ARTICLE II

Scope of Services to be Provided by the
Operating Contractor

Subject to the overall policies establishE}d by the Board
Directors of the Enterprise, the responsit~lities of the
Operating Contractor shall be the foll~ng:

Aa The Operating Contractor shall a~ full and exclusive
authority for the management 0 e Mill and shall manage
all services connected with t operation of the Mill
including inter alia (1) pr tion, (2) office management,
(3) 'financial accounting, (4) cost accounting, (5) purchase
or requisition of raw rna ials and other products,
(6) inventory control of th raw materials and fihished
products, (7) hiring of personnel and payroll re·cords,
(8) sales, (9) eng~n~ing services relating to
production, (10) rna' tenance, repair and replacement of
plant equipment in uding utilities, and (11) supply of
technical infor~iona

Ba The Operating ntractor shall arrange, for the account of
the Enterpr' e, necessary training of local personnel both
in Thailan nd in foreign paper mills. Such personnel
will b~ :iA".addition to the personnel for whom training is
provided~n the Construction Contract between the
partief .Any trainees sent abroad shall be compensated by
the Enterprise and the Enterprise shall be responsible for
all out-of-pocket and travel expenses by such trainees a
The above expenses shall be paid by the Enterprise
directly; but in the event that, for any reason, the
Operating Contractor shall. pay such expenses, the
Enterprise shall reimburse the Operating Contractor within
thirty (30) days after having bee~. billed therefor by the
Operating Contractora

"THIS SURVEY PROPOSAL. IS THE EXCL.USIVE PROPERTY OF THE PARSONS 1lI WHITTEMORE/LYODON ORGANIZATION, AND MUST
NOT 5E REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRl"rlNG."
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C. The Operating Contractor shall train local personnel as
rapidly as possible to the end that such local personnel will
be able efficiently to operate, maintain and administer the
mill. Such training of local~ersonnel shall include on-the
job and in-service programs. ,

D. When, in the judgment of the Operating Contractor, a local
employee has reached the required level of training a~
efficiency, such local employee shall replace the m 'er
of the Field Staff who is performing the function which
such local employee is trained. Upon such repla ent, the
service of such Field Man shall be terminated un ss the
Enterprise requests his retention for other d s. Any
termination of a Field Manus services on acco t of replacement
by a local employee shall be upon at least ee (3) months I

prior notice to the Field.Man in questio~

E. The Operating Contractor shall determi~ the types ana
quantities of products to be produce~by the Mill. The
Operating Contractor, however, will g1ve full weight to the
desires of the Enterprise with res t to the types and
quantities of pulp and paper pro~c s to be produceQ as long
as such desires of the Enterpri~ao not, in the judgment of
the Operating Contractor, impair efficient and effective
functioning of the Mill.

F. The 0perating Contractor shall be responsible for the sale
of the products of the M~. The Operating Contractor,
however, will give ful weight to the desires of the
Enterprise with respe to the organization of the sales
program of the Mill

G.All personnel of ~e Mill, including sales personnel, shall
be subject to the~~irection and control of the Operating
Contractor.

H. For the dura on of t~s Management Contract the 0peratin~

Contractoi?shall, subject to the:pqlicy from time to time
laid down-~y the Board of Directors of the Enterprise, use
all its skill and knowledge to manage, administer and develop
the Mill efficiently and to conduct the business of the Mill
to the best of its abilities in the best interest of the
Enterprise and its shareholders, and in a proper and business
like manner shall endeavor to maintain the Ent~rpriseand

carry it on in the ordinary course of business, provided
nevertheless that the Operating Contractor shall not,
without the express consent of the Board, borrow money on
account of the Enterprise or acquire or dispose of any of the
Enterprise's fixed assets.

/

''THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS & WHITTEMORE/LYOOON ORGANIZATION. AND MUST
NOT 6E REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION GIVEN IN WRITING."
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I. The Operating Contractor shall furnish all technical and other
information for the time being in the possession of the
Operating Contractor, which is or might be of use or benefit
to the Enterprise and which relates in any way to the
operation of such Enterprise.

J. The Operating Contractor shall supervise the conduct of the
correspondence of the Enterprise and the preparatioQ~f all
reports, returns, statistics, certificates and ot r
documents required by the Government.

K. The Operating Contractor shall submit to the B rd:

(1)

(2 )

not later than the thirtieth day of ea successive
calendar month, a report in a form ~oved by the
Board on the conduct of the Enterp.i.:ise during the
preceding month, ~

"within 60 days after the last day of March, June,
September and December in ever~year a statement
in a form approved by the B d, of the revenue and
expenditure during the pr e ing quarter together
with such other document s may be necessary or
desirable to acquaint the Board with the state of
the Enterprise,

on the 60th day prece~ing the last
1 year of the Enterprise, estimates,

d by the Board, of capital and revenue
stimatedincome of the Enterprise for
financial year.

before or at least
day of each finan
in a form appro
expenditure·an·
the next ens~g

(3 )

(4) on or as s as reasonably may he after the 60th
day follow g the last day of each financial year
of the ~erprise, a report, in a form approved by
the Board, on the conduct of the Enterprise together
with\a~aliilnce Sheet and Profit and Less . Account of the
'Ert~J>ritse for the preceding financial year.

L. The Operating Contractor shall, when so requestecft by the
Board, submit to the Board reports on worlcft and local
marketing conditions affecting the Enterpriseos products .

. M. The Operating Contractor shall ensure that the Enterprise -.
effects all such insurances as are commercially reasonable
and expedient for and'in connection with tne Enterprise
and the Enterprise's products.

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS & WHITTEMORE/LYDDON ORGANIZATION. AND MUST
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N. The Operating Contractor shall produce for the Board or their

duly authorized representative I whenever so requested l all

correspondence and other documents relating to the Enterprise

and to provide the Board with such copies or extracts theree~

or therefrom l as the Board from time to time requires.

O. The Operating Contractor shall ensure that all of t e

obligations imposed on the Enterprise by the laws hailand

are carried out.

P.

Q.

ot, either during the

time thereafter l disclose any

of the EnterpriseGs affairs

dge of the Operating Contractor

by the Enterprise under this

information as to the state

have been made public under

The Operating Contractor sha

management period or at any

information as to the stat

Which has come to the know

by ~ea8on of its employment

agreement, except when ch

of the Enterprise's fairs

the authority of th oard.

R.

ARTICLE III

Field Staff

A. The operat~g Contractor shall directly employ the foreign

personn~ comprising the Field Staff, as set forth in

Appendi~A. The Field Staff, together with locally trained

personnel on the payroll of the Enterprise I will comprise

the minimum complement of personnel required'to operate the

Mill. In addition l management trainees I whether foreign or

local I may be emplo~d for training .·and ultimate replacement

of the Field Staff.

B. The Field.Staff, as listed in Appendix A, should be adequate

to fulfill the obligations of the Operating Contractor

hereunderi however, if I in the judgment of the Operating

Contractor, efficiency of the operation of the Mill can be

" ,]:i".
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improv.ed by hiring foreign personnel in addition to those

listed in Appendix A, it shall employ such additional

personnel for the account of the Enterprise and so notify

the Enterprise in writing, giving its reasons therefor.

C. The Field Staff shall serve for periods 'assigned by the

Operating Contractor under written employment contri{ts.
f;~4:

D. The Enterprise shall appoint as General Manager d~~the

Enterprise such member of the Field Staff as i~~fominated

by the Operating Contractor for this position, ~ch

appointment to take place when requested.>by~e Operating
. (i~"jf",

Contractor, but in any event not later than ~ix months fram

the date of this Contract. As General Ma~~~er, such Field

Man shall have full authority to manage~the operations of

the Mill, including such powers necess~~ for the efficient

operation of the Mill as the right tq,(~ire and discharge,

replace or discipline for cause all personnel on the

payroll of the Enterprise. ~

The Board of Directors shall ha ~ the right to proppse to

the Operating Contractor that General Manager shall me

replaced in the event of dissatisfaction with his performance;

in such event, the operati~~contractorshall nominate a

replacement and the Enterp~e shall appoint such nominee

as General Manager of the Enterprise.

The Field Staff shall be assigned to the Mill by the

Operating Cfi'ntractor bstantially in accordance with the

scheaule set forth 'n Appendix A. Certain of the field

Staff shall be pla d at the Mill during the construction

of the· Mill to iliarize themselves with the Mill and

with the operati g conditions prevailing in Thailand.

During the l~ stages of construction, such Field Staff

shall initiate a training program for local operating and

administrat~e staffs and shall make all necessary

arrangem"ts to place the Millon an operating basis. The

Field St~f shall be increased as the Mill approaches

completion so that the entire Field Staff shall be available

for the commencement of operation.

E. In addition to t4e Field Staff, the Operating Contractor

shall supply such services of its executive personnel in its

home office or at the offices of affiliated companies, for

the support of the Field Staff by way of liaison, consultation

and such other aspects of the operations of the Mill as may

be re~uired to accomplish the objectives of thffis Contract.

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS 13< WHITTEMORE/L.YDDON ORGANIZATION. AND MUST
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F.

, . G.

Memb~rs of the Field Staff, while engaged in services under
this Contract, shall not engage, for profit or otherwise,
in any other business or occupation without the written
consent of the Enterprise and the Operating Contractor.

As set forth in Clause A, Article I, this Contract covers
only the Field Staff, whose functions are to be p ormed
in connection with the operation of the Mill. e Field
Staff personnel are to be distinguished from th Start-up
personnel, whose functions are to be includeqr~n the
Construction Contract to be arranged between 'f:1ie parties.

ARTICLE IV

Management Fee and Reimbursemen~lIIofCosts

A. The Enterprise shall pay the Opera~g Contractor a
management fee based on the actua~F>roductionof the Mill
during the term of this Contract. Such fee shall be in the
amount of one and one half'per~ (1.5%) of the gross
sales value of the finished l:? duct provided, however, that
in no event shall such fee ess than Two Hupdred Ten
Thousand Thai Bahts (B210,OOO) per month. The fee shall
be computed on a monthly sis,and shall be payable no later
than fifteen (15) days af r the end of each month of
production.

B. Irrespective of whe er any fee is paid or is payable under
Clause A of this A cleo the Enterprise shall also reimburs
the Operating Co actor, in the currency in which expenses
are incurred, fo the following items:

1. Actuala~ll, including for each Field Man provision
for va on, bonuses and fringe benefits sUch as Social
Secur~y, medical and hospitalization insurance programs
Each ¥ield Man is to be entered on the payroll from the
da~ such Field Man leaves his home or'nGrmal place of
bu~ness for services under this Contract, until his
return home or to his normal place of business upon
completion of such services. The salary range for each
Field Man shall be generally as set forth in Appendix A.

2. Sixty percent (6~/o) of the payroll of the Field Staff
to cover Operating Contractoris supporting service~

and overhead charges.

"'rHIS SURVEY PROPOSAL IS THE EXCL.USIVE PROPERTY OF THE PARSONS & WHITTEMORE/LYODON ORGANIZATION, AND MUST
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3. Transportation charges for the transportation of the

Field Staff and their dependents (wives andurimarried

children under twenty-one (2l) years of age) from

their homes or normal places of business to the Mill,

except as may herinafter be provided~ Transportation

for" seven (7) senior field irU=n and their dependents

shall be by first class regularly scheduled. ercial

airlines. Transportation of all other Fiel Personnel

and their dependents shall be by tourist 0 conomy

class regularly scheduled airlines.' If Field Staff

and their dependents travel by other mea then the

total cost reimbursaple by the Enterpr e shall not

exceed the cost of the most direct aioute. For the

purpose of this subparagraph, tran rtation shall be

deemed to include~

(i) Twenty-five (25)
accompanying air
his dependent.

kilogram~grossweight of excess

baggage for each Field Man and

"
(ii) Surface transportat' n of additional baggage and

household effects cluding the cost of packing,

crating and forwarding) up to a maximum of two

thousand five h dred (2,500) for each Field Man.

(lii) One (1) privately owned automobile for each Field

Man under c~ract for eighteen (18) months or

longer.

4.

. 5.

6.

Bona fide a.~. reasonable travel expenses of the Field

Staff and d~ndents as actually expended while in

travel s us, as authorized under this Contract.

Necess~ passport and visa fees, work permits and othe

special charges incurred by the Operating Contractor or

by t~ Field Staff and dependents in connection with

t~ir assignment under this Contract.

Cost of medical care and hospitalization, if any, of

such of the Field.Staff, their dependents, or the

Operating Contractor.o s·;:axecutlv.e'pers'bnnel':-,wp.o·· become"

li:1hl(~br'\'are .injur.ed;.~hile·.s.~iI,.sriling·'lin:mhai1a.g.g
.c::tl.nden:th~5.

CdtibI!act.~.· . ) J~... . .. ,

7. Charges for transportation as well as a travel allowanc

as set forth in Appendix ~ hereto, for travel undertake

by the Field Staff in the performance of services under

this Contra9t. The parties will periodically review th

"THIS SURVEY PROPOSAL. IS THE EXCLUSIVE PROPERTY OF THE PARSONS 8< WHITTEMORE/LYDDON ORGANIZATION. AND MUST
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amount of this allowance, and an adjustment will be mad
from time to time, by mutual agreement, to reflect the
changes in the cost of living index.

8. Charges for transportation and travel expenses of the
Operating Contractoris executive personnel, when
required to pe~form services under this Cont away
from their normal places of work, as well as, here
such services are to be performed in Thail~~, a
subsistence allowance as set forth in AI' ndix-C hereto.
The parties will periodically review th mOunt of this
allowance, and an adjustment will be ~e from time to
time, by mutual agreement, to reflect~e changes in
the cost of living index.

9. Thailand federal and/or local ta~ and duties, whether
or not now in effect, which max be levied against the
Operating Contractor and indiv~~ual members of the Fiel
Staff while in transit to th~Mill or on duty at the
Mill; provided, however, t~ if a Field Man brings
into Thailand baggage, h u~hold effects and automobile
free of duty or is rei sed for import duties paid,
and such baggage, household effects and automobile are
not re"""6xported and are not resold, with the approval
of the Enterprise, persons or organizations holding
similar exemptions, the field man shall pay the duties
which would nor y be. imposed on such baggage, househ
effects or aut mo ile or reimburse the Enterprise for
such duties, the case may be.

10. eturn transportation and travel expenses
the Fiel taff, their dependents, baggage, household
effects a a automobiles, u:pon termination of their
respe~e contracts.

11. Cha~s for the return transportation and travel expens s.
o~any Field Man, his dependents, baggage, household
eiffects and automobile prior to termination of his cont act,
if such field man is returned to his home or normal
place of business for reasons of health as certified by
a physician.

C. Upon termination of this Contract, the Enterprise shall pay
the Operating Contractor an amount equal to fifty per cent
(50016) of' the average annual fee paid to the Operating
Contractor during the term of this Contrac~. Such terminati n
fee shall be paid in twelve (12) equal monthly installments,
beginning one (1) month after termination. The provisions
of this paragraph shall not apply, however, in the event of

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS llt WHITTEMORE/LYODON ORGANIZATION. AND MUST
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termination of the Contract prior to the termination date set

forth in ARTICLE VIII hereof, if such earlier. termination is

due to force majeure.

D. The Enter~rise shall not be required yo reimburse the Operating

Contractor for the following items:

Man,
tomobi1e,

cause prior
ting

y such Field
him to the Mill.

Charges for the return transportation of any Fiel

his dependents, baggage, household effects·an

if such Field Man resigns or is discharged

to the termination of his contract. The Op

Contractor will furnish a replacement for

Man and will bear the cost of transporti

1.

2. Return transportation for any dependEjnt if such dependent

does not remain at the Mill for a p~od of not less than

half the required to~r of duty of~he respective Field

Man and, in any event, for at least six (6) months,

except for reasons of illness as"Provji;ded in paragraph

12 above.

Provision f0t;la;yment of Fees

And Reimbursemept of Cost

A. Not less than thirty ~O days prior to the departure of the

first Field Man for 'D\i'iland, the· Enterprise shall establish

an irrevocable,' co 'rmed and divisible letter of credit in

favor of the Opera g Contractor at a United States bank

satisfactory to e Operating Contractor, in the amount of

<:Dnd Hundred Thou ndUnitedStates Dollars (U.S. $100,000),

which shall b tilized for the payment to the Operating

Contractor of he management fees and reimbursement of foreign

exchange co~s authorized under ARTICLE IV of this Contract.

The Oper~ing Contractor may obtain payment for such

manageme~ fees and reimbursable C9Sts upon presentation

of an invoice of the Operating Contractor, certified by the

General Manager, itemizing the fees and reimbursable costs

due~ndpayable.for the preceding month or other mutually

agreed.upon period. The Enterprise shall replenish such

letter of credit .every three (3) months so that at the

beginning of each quarter the letter of credit will be in

the amount of One Hundred Thousand United States. Dollars

(U.S. $100,000). In the event that the Operating Contractor

estimates this letter of credit will be insufficient to cover

expenses during a current quarter, itwi11 so notify the

Enterprise and the Enterprise shall replenish the letter of

credit by lIuch amount as is required.
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B. Not less than thirty (30) days prior to thed~parture of

the first Field Man for Thailand, the Enterprise shall

make an advance deposit in the name of the Operating

, Contractor at the Bank of Thailand in Bangkok; in the

amount of One Million Bahts (B. 1,000,000), which shall

be utilized for the reimbursement to the Operating

Contractor of local currency costs incurred as pro ed

for in ARTICLE IV of this Contract. Each month e

Operating Contractor will submit to the Enterpr" an

accounting of the expenditures made out of th eposit

account during the preceding month. The Ente ise

shall replenish this account every three (3 onths so

that at the beginning of each quarter the count will

be in the amount of One Million Bahts. (lCtl I, 000, 000) .

In the event that the Operating contra~t;~ estimates

this account will be insufficient to ~er expenses

during a current quarter , it will s~notify the Enterpr ise

and the Enterprise shall replenish the account by such

amount as is required. ~

C. The payment procedures set for h in paragraphs A and B

shall be repeated until term" ion of this.Contract or

payment of all amounts due under this Contract, whichever

is. later.

}}RTICLE VI

1 designate, and shall notify the

r in writing thereof, a member of its

s who shall have autherity to represent

Enterprise in all matters relating to

A.

General

The Enterprise s
Operating Contra
Board of Direc
and act for th
this Contra

ations of the Enter rise

B. All neces~ry facilities and services required for the

operat~s of the Mill, including all personnel required

for su~ operations other than the Field Staff, shall be

provided by the Enterp:.r!lle..o but shall be procured, arranged

for or hired, as the case may be, by the Operating Contracto

and'paid by the Enterprise. Such personnel shall be hired

in such numbers and classifications as the Operating

Contractor may from time to time determine to be required

for the efficient operation of the Mill.

C. The Operating Contractor shall be provided by the Enterprise

with such financial resources, in the form of working

capital as the Operating Contractor may determine will be

required for Yhe day-to-day operations of the Mill, based

on an estimated operations budget which the Operating

Contractor shall submit to the Board sf Directors of the

Enterprise within thirty (30) days of the commencement

of each fiscal year.

, "'THIS SURVEY PROPll)!'lAI., IS THJ!l;i._I..U~{VJ;;PROPERTY o"'~
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D. The Mill shall be provided, at the expense of the Enterprise,

with all raw materials, power and water at such times .nd

in such quantities as the Operating Contractor may from

time to time determine to be required.

E. Arrangements for such security forces to safeguard

personnel and property at the Mill shall be made, a'~he

expense of the Enterprise, as the Operating Contr ctor

determines to be required.

F. The Operating Contractor shall not be respons~ for any

and all damages, including consequential da es, to or

arising from machinery, equipment, building and persons,

and occurring in connection with the ser s provided

for or by the Operating Contractor undef is Contract anQi

or with other activities of the Field ~ff and other

personnel of the Operating contracto~at the Mill. Full

insurance coverage shall be provided, at the expense of

the Enterprise, against the above-m~tioned risks and the

Operating Contractor shall be he harmless against any and

all claims arising from any su ccurrence.

G. The operating Contractor shall not be liable for any loss

that may happen through th act, default or neglect of any

agent, sub-agent, banker, oker,' factor,' or representative

or which may arise otherwise than through willful neglect on

the part of the Operat Contractor or any member of the

Operating ContractorCs ield Staff.

H. The Royal Thai Gov nment shall be requested by the Enterpris

to issue immigrat and residence permits, and work pt:rmits

to the extent r uired, for the Field.~taff, their dependents

and other perso el of the Operating Contractor, to permit

them to ente nd remain at the Mill for the duration of

the assignmen s under their respective contracts. Such

personnel Slfall be ,furnished assistance by the Enterprise

in secu~g such permits.

I. Suitable living quarters at or in the vicinity of the Mill

sh.1L~be/provided, at the expense of the Enterprise, for the

Field~Staff and their dependents, as well as for the executiv

'and other personnel of the0perating Contractor on temporary

duty at 'the Mill. Such living quarters .shall be equivalent

to the standard of living quarters normally available to

personS of' the same standing in the pulp .nd paper industry.
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AJlTICLE VII

Disputes

A. All disputes arising under or in connection with this
Contract shall be settled by arbitration. The arbitration
shallpe held in Geneva, Switzerland, and snaIl be co~cted
in accordance with the Rules of Arbitration and Con 'l~ation

of the International Chamber of Commerce, Paris, F ceo
- Judgment upon the award rendered in any court ha ' g
jurisdiction or application may be made to such rt for
the judicial acceptance of the award and an or r of
enforcement, as the case may be.

B. Minor complaints involving the Field staf all be resolved
by the General Manager, who shall have t u.1:timate authority
on behalf of the Operating contractor.AThe Field Staff
shall be subordinate to and shall be responsible to the
General Manager, and all complaints a~ to the performance
of any individual Field Man shall directed to the General
Manager.

ARTICLE VIII

Duration and. Terminati of the Contract

A. This Contract shall beco effective upon execution thereof
and shall continue in ff ctfor seventy-two (72) ·months
from Start-up of the mill .. It shall continue thereafter
from year to year u ess notice of termination is given by
either party in wri g at least six (6) months prior to
the specified ter 'nation date or any succeeding anniversary
thereof.

B. If force majeur or other circumstances beyond the control
of the opera~g Contractor prevent performance of this
Contract, ~e Operating Contractor may terminate this Contract
by giving~he Enterprise notice in writing. thereof, such
termination to take effect upon the expiration of thirty
(30) days after such notice, unless the preventingl;:lircumstance
cease to exist prior to the expiration of such thirty-day
(30-day) period. In the event of such termination, the
Enterprise shall 'pay the Operating Contractor the fees and
reimbursable costs incurred, up to and including the date
of cancellation. In the event that the force majeure Qr
other circumstances beyond the control of the Operating
Contractor shall only partially prevent the Operatin!
Contractor from performing its obligations under this Contract,
it shall notify the Enterprise of such preventing circumstances
and 5.hall thereupon be excused from performance to the extent

. so prevented.
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C. Upon termination of this Contract, the Enterprise shal.l. taka

.over all operations of the Mill, and the Operating Contractor

shall be relieved of any responsibility under this Contract.

ARTICLE IX

General Provisions

A...All reports, notes, memoranda and other technical a

furnished by the Operating Contractor pursuant or developed

in connection with the provisions of this Conti shall

become and shall remain the property of the rprise, and

the Enterprise shall have the right to use th fer any

purpose without paying any additional comp ation to the

Operating Contractor. All such data in he possession of

.the Operating Contractor shall be deliv d to the Enterprise

upon request.

B~ The Operating Contractor agrees that'\t and its personnel,

·whilein Thailand, will abide by applicable laws and

regulations of Thililand and the 0 itical subdivisions ilnd

'municipalities thereof.

C. .The Operating Cont.ractor sh

or make other disposition 0

the' prior written consent of

not assign, transfer, pledge

this Contract without obtaining

the Enterprise.

D. Except as authorized
Operating Contractor
wark under th is Co

writing by the Enterprise, the

11 not subcontract any part of the

act.

E.. All notices and tificil.tions required unliler this Centract

shall' be deliv re to the parti.es at the following· addresses,

,either by reg ered ai.rmail, cable or telegram:

TotheOper~ingContractor: 200 Park Avenue
New Y0rk 17, New Y0rk, U.S.A.

Cable A~aress: PAR~WHITq NEW YO

T0 the Enterprise: Th_i Paper Inlilustries Co., Ltd.

Bangkok, Thailand
Cable.Address:

.Notice by cable, telegram and registerelil mail shall be

effective ..hen sent.

F. No changes, modifications or amenGlment$ '. shall be maae to this

Contract except as may be mutually agreed upen in writing by

authorized representatives of the p~rtiesthereto.
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G. The Operating Contractor shall have no liabilities arising
out of or resulting from operation of this Contract other
than those expressly provided in tpis Contract.

IN WITNESS WH;EREOF, the parties hereto have fiiCecuted
this Contract on the day and year above written.

THAI PAPER INDUSTRIES C LTD.

By

PARSONS ~ ~TTEMOREb INCa

By

~'THIS SURVEY PROPOSAL IS THE.EXCLUSIVE PROPERTY OF THE PARSONS & WHITTEMORE/L.YOOON ORGANIZATION. AND MUST
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APPENDIX A

MIN·IMUM' LIST OF CONTRACTORS FIE;LD MANAGEMENT

STAFF NECESSARY FOR SUCCESSFUL OPERATION OF

THE PULP AND PAPER MILL AND CONVERTING PLANT

No o

1

.Position

General Manager

To arrive at
mill prior
to initial
mill start<uup
byg

. 30 months

Estimated Estimated

Minimum Annual

Duration Basic Salary

.;;;.o..;;;;.f_·=S.-t...;;;;a.....v_. '''0If ..;;;;U-"'·o...:::;S-"-o......$ _

102 mon s 18,000-24,000

1 Pape1 Mi1:l Superintendent

Pulp Mill Superintendent

2 months

3 months

74 nths 12,000-15,000

months 12,000-15,000

1

1

1

Converting Plant Supt o

,Steam & Power Plant Supto

Plant Engineer

2 months

6 month"

6 mo t~s.

74 months 12,000-15.,000

74 months 12,000:-15,000

74 months 12,000-15,000

1 Assistant Engineer 3 onths 74 months 9,000-12,000

1

1

1

1

1

4

20

Electrical Engineer

Master Mechanic

Tech oContro1 Supt o

Instrument Engineer

:Accountant

Paper Mill a Converting

Plant Foreme

Bagasse Ha ling &
Pu1ping-<p0remen

3 months

3 months

1 month

3 months

1 month

1 month

1 month

75 months 10,000-12,000

75 months 9,000-12,000

73 months 12.,000-15,000

75 months 12,000-15,000

37 months 10,000-12,000

49 months 10 0 000-12,000

49 months 10,000-12,000

This list of field staff and the estimated duration of their employment

are based on the Operating . Contractor U s best estimate of the time

required to train local ~ep1acementso In the event that it is not possible

to secure 'and train oompetent personnel within these estimated times o the

. foreign personnel will have to be retained for longer periodso
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APPENDIX B

TRAVEL ALLOWANCE_FOR MEMBERS OF THE FIELD §TAFF

When a Field Man is required, in the performance of services
under this Contract, to travel away from his regularly scheduled
place of work, he shall receive, in addit to transpo ,ion
charges as incurred, a per diem allowance for living e enses,
ofg

1 .. Within Thailand - B. 500 per day.

2. Outside Thailand- US $25 per dayo

TRAVEL ALLOWANCE FOR

When the Operating ContractorOs exe t ve personnel are required,
in the performance of services und this Contract, to travel
away from their regularly scheduled places of work, each such
executive shall receive, in add' ion to first class
transportation charges, a per d m allowance for living expenses,
ofg

1. Within Thailand - 00 per day.

2. outside Thailant>US $35 per day.

"THIS SURVEY PROPOSAL IS THE EXCLUSIVE PROPERTY OF THE PARSONS lit Wl-liTTEMORE/L.'(DDON ORGANIZATION. AND MUST
NOT BE REPRODUCED OR COPIED WITHOUT THEIR EXPRESS PERMISSION' GIVEN IN WRITING!'
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PHASE 1: FEASIBILITY REPORT AND PRELIMINARY ENGINEERING
MONTHS

PHASE 2: BUILDING AND ERECTION
MONTHS

Mill SITE AIID IMPROVEMENTS

RAIL SIDING-ROADS
SERVICE CONNECTIONS

SHOPS AND STORES

STEAM AND POWER GENERATION

CHEMICAL RECOVERY (PULP MIW

£LECTRICAL.DISTR1BUT10Il,
PIPING, INSTRUMENTATION
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Personnel Training
Other

_ Design and Engineering
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PRODUCTION

A
5%

PRODUCTION

1 2 3 4 5 6 7 8 9 10 11 12

MILL START-UP
AND

TRAINING RUNS

PHASE 3: EQUIPMENT TRIALS. START-UP AND ACCEPTANCE TESTS
MONTHS ,-----------------,

LEGEND Equipment Delivery

Erection

An advertisement reprinted



Tur key Pulp and Paper Mill

PARSONS & WHITTEMORE PULP AND PAPER MILL PROJECTS

Recently
Contracted

7
4

$ 64,300,000
101,600,000

206,500

Completed

16
12

$ 99,500,000
253,000,000

856,470

Here is the record of accomplishments during the past five years

Turnkey Mill Projects

Under
Construction

10
6

$ 98,886,000
218,000,000

632,600

Mills
Countries
Contract Value
Total Investment
Annual Production

(short tons)

The projects listed above call for the utilization of fourteen
different woods, grasses and agricultural fibers.

With a staff of more than 650 scientists and engi
neers, 12 pulp and paper machinery factories in five
countries, and offices in 18 countries, the Parsons &
Whittemore Organization and its affiliated companies
form the world's largest group serving the pulp and
paper industry exclusively.

Parsons & Whittemore can complete a "package" mill
for the utilization of anyone of a wide variety of trees,
agricultural fibers, reeds and grasses, and guarantee
that it will produce a specified quantity and quality of
pulp or paper every 24 hours. The 16 mills now com
pleted and running at full production provide evidence
of success that speaks for itself.

For the full story of the Parsons & Whittemore
Lyddon Organization-its facilities, services and proj
ects-write for a copy of "Growing with the Paper
Industry Since 1853."

The building of an efficient, profitable pulp and paper
mill in a developing country requires broad experience
and the precise, three-phase planning whose principles
are shown in the chart.

The first service required is the preparation of a fea
sibility report, during which market potentials, sources
of fiber, water, power, availability of chemicals and
transportation are evaluated, and the plant site is
chosen. After feasibility is established, satisfactory
financing has to be arranged, and the basic mill design
created. Only then, can the project be implemented.

The building and erection of the mill demands exact
scheduling of every detail and perfect coordination of
effort to assure on-time completion of the project. This
entails preparation of literally thousands of engineer
ing drawings; construction supervision; the procure
ment and erection of all equipment-not only the main
line production machinery but all of the supporting
equipment. While this is going on, apprentice workers
have to be trained to become, later on, the permanent
operating crew. At the right time, a team of pulp and
paper making experts must be brought in to start up
the mill. Some projects will also require subsequent
management and product sales service.

The problems arising from such a complex industrial
project can be frustrating, and minor mistakes can lead
to major losses. The solution accepted by many countries
has been to assign the whole responsibility of the entire
project to one contractor. The Parsons & Whittemore
Lyddon Organization, in the many turnkey mills it has
successfully completed, has demonstrated its ability to
assume undivided responsibility for every phase of a
pulp and paper mill project.

SESHASAYEE PAPER & BOARDS. LTD. in E1'odc, Madras, is the second P&W complctc mill projcct in India in the pa,qt tlOO
yea1"S. It is the 1001'ld's fi1'st integratcd pulp alld paper mill to pulp sugar cane bagasse and bamboo continllollsly. This $12
milliol, project lOas handled by thc Pm'sons & H'l, ittcmol'e-Lyddon Organization on a global tm"lIkcy contract covering overall
planning, financial assistallcc, dcsign cllginecl'ing, cquipmcnt ,QUPIJly, cl"cction, start-up and pcrsonnel t1'aining.

THk PARSONS & WHITTEMORE - LYDDON ORGANIZATION
World leaders in the development of pulp and paper mills for the use of local fibers

20·26 Wellesley Road, Croydon, Surrey (London). England I RedenfeldenIObb .. Germany

5 Rue Jean Mermoz, Paris 8° France / 150·A Mount Road, Madras 2, India

200 Park Avenue, New York 17, N, Y.

from FORTUNE, December 1963
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PROJECT NY-773

SCHEDULE OF EXECUTION AND EXPEDI'lURES

DOLLAR REQUIREMENTS

Total

100,905
100,105

97,680
300,330
126,020
328,670
168,000

69,300
69,300
69,300

103,950
103,950
138,600

Allowance
Price

Esca11ation &
Conti~genc'ies

6,300
6,300
6,300
6,300

3,225
2,425

Labor &
Material Adminis

Erection & trative
In~ta.11a- &
tion Overhead

Cost
of Site

&

Improve
ments

Training
of Local
Personnel

~
168,000 Lz,
168,000 ~ i

168,000 , ~

Freight
~ &.

~tart- In~
";;-~. .

Up Qsurance

- '\I
~

22,080
22,080
22 080
22,080
22,070
22,070

~,

Sup~r

visio
Design & of

Supervision- Erect
Construction ion

Equipment
&

Spares

CD + 25
26/
27
28
29
30
31

TOTALS

T~

13,870,000 1,009,000 757,000 504,000 441,000 130,000 j10,0~ t 113,000 126,000 6~3,000 17(953,000
~Q

~ o
~~



PROJECT NY-773

SCHEDULE OF EXECUTION AND EXPEDITI1RES,
J

APPENDIX XXVII

Total

12,197,840
'744,240

1;144,240
I.; 544; 240
1;744;240
3i433iO~0

2,255,380
2,455,380
2,648,050
2;933;390
3,555,Q20
4,140;180

I

4, 682;i970
4,076,950
4,662',110
5,247,270
4,611,790
3,571,980
3,411,610
3,670,660
4,443,060
4,495,920
3,707,250
3,'707 1250

145 6 530
291,060'
291,060
291,060
436 !,590
727,650
727,650

Adminis- ' Allowance
trative Price -

& Esca11~tion-&

Overhead Contingencies
f

Labor &
Material

Erection &
Installa

tion

Cost
of Site

&

Improve
ments

10,000,000 79,440
400,000 79~440

800,000 79,440
1,200,OOQ 79,440
1,400,000 79,440

.L ... 1,500,000 79,440
vY1 600,000 158,880

100,000 if,7~,000 158,880
100,000 1,86ri,~0 158,880
100,000 1,900,~OO' 158,880
100,000 2,000,00~ 428,960 158,880
100;000 2,000,000 ~~3,440 158,880
100;000 2,000,000 if43~40 238,320

50,000 2,00'0, 000 643W4~ 238,320
50,000 '2,000,000 857, '92t11' 238,320
'50,000 2,000,000 1,072,400 ~8,320
50,000 2,000,000 1,072,4bo 238,320
50,000 1,000,060 1,072,400 238,32'0
50,000 800,000 1,072,400 317~760

, 500,000 2,144,800 317,760
200,000 3,217,200 317,760
200,000 3,217,200 317,760
100,000 2,144,800 317,760
100,000 2,144,800 317,760

Training
of Local
Personnel

~

92,670
278,010
370,680
741,600

1,204,710
648,690

1,'019,370
1,390,050
1,019,370

834,030
648,690
185,340
1'85,340

92,670
185,340
185,340

'\I
-&

BAHT REQUIREMENTS

PROJECT ,I

Freight
&

In
surance

I ,

Star4,,-
'..$

Up

~
Super~

vi'sion~

of ':'
Erect

ion' ,

794,400

1,588 800
231,700
231,700
231,700
231,700
231,700
231,700
23~ 700
231,700
231,700
231,700
231,700
231,700
231,700
231,700
231,700
231,700
231,700
231~700

1,324',000
264,800
264,800
264,800
264',800
264,800
264,800
264,800
264~800

264,800
264,800
264,800
264,800
264',800
264,800'
264,800

"

Design &
Supervision
Construction'

Equipment
&

Spares

CD + 1
'2

3
4
5
6
7
8
9

10
11
12
13
,141
15
16
17
18
19
20
21
22
23
24

I,



PROJECT NY-773

.§LCHEDULE OF EXECUTION AND EXPEDITURES

BAHT REQUIREMENTS

,;£ota:l.

'", .

Allowance
Price

Esca11ation &
Contingencies

Adminis
trative

&
Overhead

Labor &
Material

Erection &
Insta11a

'tion

Cost
of Site

&

Improve
ments

Training
of Local
Personnel

Freight
&

start-O In-
Up sltpnce

11":<"

~

-<i
Super-
vision
of

Erect
ion

Design &
Supervision
Construction

Equipment
&

Sp~res

50,000
40,000

612,800
459,600

CD + 25
26
27
28
29
30
31
32
33
34
35
36
37

231,700
231,700
231,700
231,700
231,'700
231,700

1,059,000
397,125
397,125
397,125
397,125
397,125
397,125
397,125
397,125

185,340¢

t,,~
I'~

397,200
397,200
397,200
397,200
397,200
397,200
158,880

i' 158,880
~ 158,880

it~ 158,880
~~ 79,440o 79,440

~A

1,455,300
1. 455, 300
1,455,300
2,182,950
2,182,950
2,910,600

2;932,340
2;583,800
2;084,200
2;811,850
3;870,850
3,936,625

556;005
556;005
556,005
556,005
476,565
476,565
397,125

~-~-~- , -~-, --~- ~~---~-- ---~ .
5.296,000 7.944.00~ 4,236,0009,267,000 9.00,000 39,290,000 21,448,000 7,9.94,000 14,55L.POO_110_L 87E3,OOO
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