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Shanghai which is $5.00 per ton giving us a cost of $§112.40
per ton delivered Shanghai.

The present selling prices of paper in Shanghai are as
follows :—

Cost of paper in rolls ............ $126.88
Cost of paper in sheets .......... 160.00

Assuming that 509% of the ontput of the mill will be in
sheets and 509% in rolls,” the average selling cost would .
be $143.44 per ton. The profit per ton after covering for
depreciation, interest on apital, insurance, administra-
tion and other on cost charges would, therefore, be ap-
proximately $31.00 per {on or an annual profit of $379,750.
A profit of $32.00 on a selling cost of S143.44 represents
22.3% profit which is a very good figure considerving the
present low cost of newsprint.

We are aware that existing stocks of paper in sheets are
being sold today at very low prices. It is not fair to a
new industry to caleulate selling costs on dumping prices.
The figure of $160.00 por ton for sheets represents what
we should average out from available records as being
of a fair piree, '



(2) Sulphite pulp (e2¢ estimate sheet B) allowing 5%
losses in the paper m:_iking department say 785 1bs. at
$83.10 per long ton $29.05 ....................$3L05.
(3) Steam for drying the paper as well as electrie power
1,200 K.W. all estimated at 50% of the total running cost
of the steam and power plant $430,000 per annum.

Theretore, the share to Lo carried by the paper mill will
b2 $215,000 per annum. '

(4) Salaries and wages S per annum
Administration and Superintendence .... 20,000.00
3 shift foremen (Chinese) ............. 700.00
8 first machine tenders. ... ... ... 700.00
6 back tenders .......... it 550,00
1 foreman for finishing departmont .... 700.00
15 semi-skilled men .......... ... ..... 350.00
45 unskilled mon ..o oo 140.00

Thus the cost of one long ton of newsprint paper would
be:—

a. The cost of 1,560 Ibs. mechanical pulp $34.30
b. The cost of 785 Ibs. sulphite pulp .... 29.05
c. Cost of steam and power .......... 17.50
d. TFelts, wires, Lezlts, lubricants, ete. .. 4.50
e. Sizing, colouring and finishing mater-

1Y T 1.16
f. Packing materials ................. 1.00
#.  Materials for repairs .............. 2.00
h. Superintendence and labour including

labour for yepairs ............... 3.30
1. Depreciation 5% on machinery and

114% on buildings ...... e 5.60
j. 6% interest on capital and 149 in-

SUFAHCE v vt v e vt ens 9.00

Total  $107.40.

The cost of manufacturing one long ton of newsprint
paper would he approximately $107.40 delivered Won-
chow. To this we must add the cost of transport 4
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3 shift foremen (Chinese) ............ 8700.00
20 semi-skilied men (Chinesé) ......... 350.00

15 unskilled men for taking in logs to
wood yard and to mill, transport of
sulphur limestone, after barking, sweep-
ers, ete. ....... e e 140.00

Thus one ton of sulphite pulp would cost:—

a. Wood 97 logs at 30 cents per piece .. $29.10
b. Labour, including labour for repairs . 5.20
¢. Sulphur 220 lbs. ......... SO 8.00
d. Limestone 350 lbs. .............. i 1.50
e. Steam and electric power o
43,0000/4,600==9.45 ............ N 9.50
f. Secreen plates, bolls, wires, lulri- o
cants, ete. ..o il - 2.50
g. Materials for vepairs .............: 2.50
h. Depreciation 5% on machinery and
1%% on buildings ...............: 10.08
. 6% interest on capital and 14 % .
insurance ........... ... e 14.00

TOTAL  $83.10

Thus one ton of suiphite pulp produced in slush form for
immediate use in the paper mill would cost approximately
$88.60.

(C

~

Estimated cost of producing one ton of newsprint paper
(47 grammes weight per square metar) with appos-
ximately 2/3 mechanical pulp and 1/3 sulphite pulf:

Output 33 long tons par 24 hours-—12,250 long tons per
annum, based on the following costs:-—

(1) Mechanical pulp (see estimate shoet A') allowing 4%
lesses in the paper making department say 1,560 lbs. at
$490.17 per long ton $34.30 ... ... ... ... L00884.80

22



(B

~—

Thus one ton of mechanical pulp would cost:—

a. Wood 55 logs at 80 cants per piece .... $16.5‘0
b. Electric power $172,000/9,100=18.89 ... 18.90

¢. Labour including labowr for repairs ..... 4,12
d. Pulp stones, wires, ete. ... .. ..., 1.40
. Sercen plates, bolts, lubricants, ete. ..... 0.75

f.  Depreciation, 5% on machinery and 115
on buildings ...... . i i, 2.50

g. 6% interest on capital and 15% insurance  5.00

TOTAL $49.17
Thus one ton of mechanical pulp produced in slush form
for immediate use in the pulp mill would cost approxi-
mately $47.00.

Estimated ¢ost of producing ore long ton (caleulated dix
dry) of sulphite pulp, produced in slush foriy for pumping
to adjacent newsprint mill, )

Output 13 long tons per 24 hours or with 350 working
days 4,550 long tons per annum.

All power raised from coal.

Cost of raw Material.

(1) Wood delivered floating alenauside mill, the logs prac-
tically frec from hark. Price of wood as for the mechan-
ical pulp mill i.e. 30 c¢onts per picea (7147 diametor1gd”
fong.)

{2) Sulphur delivered al mill .. .. .. $80.00 per Lo

(8) Limestone delivored at mislt ... .. SEG.CO o ton

(4) Steam for cooking and clectric power (shout 35§
K.W.) will cost approximately 104, of {he total running
cost of the steam and pow:yr plant, eslimatzd af 3

30,600
per annum, thus the share to be carried by the sulphity
pulp mill will b2 $43,000.—por annume
(5) Salaries and wages

-

§$oper ennum

Administration and Supevintendence .... 12,500.00

21



ESTIMATE OFF PRODUCTION COST.

To preduce 35 long tons per 24 hours (3,266 1bs. on2 hour)
j 12,260 long tons per annum

(A) Estimated cost of producing one ton of mechanical pulp
in slush form 6-7% consistency delivered to the storage
‘chests in the machanical pulp mill.  Output of mechanical
pulp 26 long tons per 24 hours (calculated air dry) or
with 350 working days 9,100 long tons per annum.

All power to be raised from coal in adjacent steam power
plant.

(Coal 10,000 B. Th. U’s per ton and caleulated to cost
812,00 per ton)
Cost of raw material
(I) Wood delivered floating alongside mill, the logs prac-
tically free from bank. Price of one log 714”7 diameoter
>84” long—46 Ibs, weight at 30 conts per piece.
Therefore, one ton mechanical pulp (allowing 2%
loss of weight in barking and 90% yield) will require 55
logs (approx.).
(2) Eleetric power for driving machinery (about 1,450
K.W.) will cost approximately 40% of the total running
cost of the steam and power plant, caleulated to cost
$430,000 per annum. Therefore, the share to be carriad
by the mechanical pulp mill will be $172,000. per annum:

(3) Salaries and wages $ per anhum
Administration and Superintendence ... 27,50.‘00'
Three shift foremen (Chinese) .......... 700.00
16 semi-skilled men (Chinese) .......... 350,00
15 ungkilled men for taking in wood to )
wood yard and to mill, after barking, ‘
sweapers, efe. ... i e . 140,00



ADDITIONAL REMARKS.

Mr. Waung Pak-Chi, Managing Director of the Sin Wen
Pao during an interview, informed Mr. G. S. Sectoo that the
lowest recorded cost for mnewsprint in rolls during ‘the last
few years was £.— per long ton C.ILF. & C. Shanghai (includ-
ing duty).

Taking to-day’s rate of exchange, namely $12.90 per £1.—
sterling, the price per ton work out to be $103.20,

It is worth noting that newsprint cannot be made-ccono-
mically at the above figure, and that this is undoubtedly a case
of dumping.

To this price of $103.20 we must add duty at the rate of
7-1/2% which works out to $7.74 per ton. Therefore the cost
of tne above paper including duty is $103.20 plus §7.74, equal
to $110.94 per long ton.

This pricz makes it necessary for us to take advantage of
the saving in the cost of coal as detailed on pages 5 & 6 of tho
adviser’s report, giving a final price of $109.74 per ton of
paper delivered Shanghai. Therefore, we do not make a loss
in running the mill even when up against dumping but show
a profit, small as it is, of $1.20 por ton ecquivalent to $14,700
per annum,

We mutst hot loss sight of the fact thal we can make papéer
in rolls or sheats without extra cost and as paper in sheets
commands a higher price than paper in rolls, we can depend
upon the sale of paper in sheets to enhance our profit. Tho
mill organization must concentrate upon selling as much paper
in sheets as possible.

During further conversation with Mr, Ma Ying-Liang,
Managing Director of the Shun Pao, the quzstion of the pre-
sent day price of newsprint was discussed. This gantleman
stated that £8.— pa2r ton was the absolute minimum price and
indications were to the effect that the prices were rising which
mekes it more obvious that £8.— per ton is pur: “dumping”.

(Signed) A. G. STEWART
August 3rd, 1935;
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not be run so economically ‘as the wage bill, except for the
handling charges for raw materials and the finished article,
would be the same as for the larger plant. If the mill were
made larger using only one paper making machine, difficultiss
of a practical nature would presznt themselves owing to the
wider sheet of paper being made. If a second unit were in-
stalled, however, a wider machine could be installed, say 200”7
to 2347 in width, as the staff would then be experienced in
the operation of the mill and the paper making machinery.

All data given has been taken from various quotations
where possible, and in cases where there is available data,
prices and quantities have been based on prevailing modern
practice.

Yours truly,
(Signed) A. G. STEWART.

Engineering Adviser to Ministry of Industries, Nanking
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78 logsx85 tons per dayx350 days equal 894,250 logs
per annum at 30 per log equal $2683,275 peyr annum:
Amount of coal required per annum:—

4,408 lbs, coal required per ton finished paper =qual
27,000 tons per annum at $12 per ton equal $324,000.
In the report regarding the respective merits of the
Hydro-Electric and coal-fired plants the cost of coal was cal-
culated at $12.— per short ton and the comparison between the
two forms of prime mover was based on this figure. Any
reduction in the cost of coal would, therefore, show up favour-
ably in the running costs of thz coal-fired plant. The annual
running cost for the steam power plant amounts to $430,000.—
per annum at this figure, of which $324,000.—- represents the
cost of coal, was used in the figures showing the cost per ton
of paper. We can now buy this coal at the low price of $12.-~
per long ton delivered Wenchi, representing a saving of ap-
proximately $34,680.— per anmum. This reduction in the cost
of coal can, of course, be added to the annual profit to $104.74
per long ton or $109.74 delivered Shanghai.

As detailed in the schedule of iunning costs (based, of
course, on the highest cost of coal) the paper can be made for
$111.50 delivered Shanghai in rolls or sheets., The average
selling cost assuming that 50% of the output is sold in sheets
and 50% in rolls works out to $143.44. The profit per ton wi'l
therefore, be §32.— and the net profit per annum $392,00.—
based on the selling cost. A profit of $32.— on a selling co't
of $1483.44 represents approximately 229 profit. The fove-
going prices are based on average costs over a period and
the present uncconomical prices, which eannot continue, have
been ignored. (See later for comparison with dumping
prices.)

It would appear, thefcfore, that this mill should prove
to be a profitable venture and the low cost of the finished
paper is made possible by the low cost of the wood and coal
and the cheap labour.

A mill manufacturing 35 long tons per day is probably an
ideal output for a new mill in China. A smaller mill could

11



dry, takes as much as three days depending upon the magnitude
of the cracks. With only one digester in the mill, the paper
making machine would require to be shut down while these
repairs are being effected. Owing to the large amount of
fabricated work in the construction of a digester amounting to
much more than the cost of the materials, it is not economical
to build small digesters, hence the reason for the comparatively
Jarge digesters. Apart from practical considerations concern-
ed with the actual manufacture of paper, the {oregoing remarks
will give some idea of the reasons for the comparatively high
sulphite content. The mill as designed is also capable of turil-
ing out more than 35 tons pulp per day without forcing the
cuiput unduly, and it may be worth considering the possibility
of adding one extra grinder and an M.G. machine at some
later date for the manufacture of Chinese Cap paper. This
cquipment will be comparatively inexpensive and there is a
large demand for this kind of paper.

The following is a rough estimate of the capital requived
for the construction of the paper mill, including buildings, ete,,
all ready to start on regular production:—

Total cost of machinery to make 85 long .
tons newsprint per 24 hours includ-
ing coal-fired power station all de-

livered and erected. ............. $3,290,000
Purchase of land. ....... e N 16,000
Buildings and concrete work, ete. in-

cluding levelling site and small

wharf, ............. 500,000

Funds for this scheme.

Working capital of $600,000 assumed to be raised in China,
Woeod required per annum:—

For sulphite pulp 97 logs‘per ton of pulp
I'or mechanical pulp 55 logs per ton of pulp
Total per ton of paper 73 logs. -
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It is furthor recommended that the paper mill should buy their
own timber lands at some fufure date sufficient {o ensure a
perpetual supply. )

The paper can be made for $106.60 per ton which is quite
a low figure and should enable the mill to show a profit (se:
page five for actual figures) even in these days of intens: com-
petition and price cutting in the newsprint market. The price
of newsprint today is so low that many newsprint mills are
working at a dead loss and several of the older mills have had
to shut down. This is a state of affairs that caunot go on in-
definitely and if the U.S.A, recover some part of their form:r
prosperity the surplus for export will be absorbed by the U.S.
market and the main source of the supply of cheap newsprint
will be diverted from the Chinese market, IMurther, China is
at present entirely dependent upon foreign supplies of nowa-
print and in the event of war o blockade a cessation of the
import of newsprint would be an extremely serious matter.

As is the case in many countries, the tariff might be raised
a little in order to afford some degrez of protection for a new
industry. The tariff on newsprint is levied at the rale of
T4 % for newsprint in rolls and 3314 % for newsprint in sheets.
As a result of this, the import of newsprint in sheets has prac-
tically ceased. The paper is now imported in rolls and cut
into sheets in factories in Shanghai. If the duty were aitered
and levied on a basis of weight as is usual in other countries,
it would help the new mill a great deal. A small inerease in
duty could then be levied without hardship to the printing
houses.

It is to be strongly recommended that the output of the
mill be 35 long tons per day. The original scheme was planned
for an output of 85 short tons per day. Inereasing the output
means very little extra on the plant. The grinder room wiil
not be increased. The sulphite mill is not affected by the
extra output. The original scheme included only one digestor
for sulphitz and this has been altered. Those digestairs
are lined with special acid-proof brickwork and in time
cracks develop in the lining. These must, of course, be rc-
paired and this work including the time to allow the cement to
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mense amount of (}amage. We propose, therefors, to make
up the ground in order to preclude the possibility of any such
disaster.  Owing to the copfiguration of the land it would be
quite easy to fill up the low portions. There is deep water
alongside the mill, and handling of logs, coal and finished paper
will present no difficulties, A further advaniage of this site
is that a highway runs past the mill, This will prove to he
very useful and the mill will be more accessible if built on the
north side. Water for paper manufacture can be pumpad di-
rectly from the river to the filter house and the water requires
very little treatment. The logs will be purchased from timber
lands up river and will be contracted for delivery in rafts
floating alongside the mill. The rafts will be broken up and
loaded onto a special conveyor which will be extended to pick
up the logs from the water level at all conditions of the river
loaded into hand bogeys or truck sand stacked in the storage
pile ready for use in the mill, A storage conveyor for the log
pile such as is used in Canada and the United Statesis not to be
recommended. The wood is rather open in the grain and the
reugh handling received in the conveyor would be the cause
of excessive loss of wood. The Western woods are more close
grained than China Fir and in consequence are able to stand
rough handling without excessive loss due to splinters, ete.

The forest lands have been the subjeet of a' provious ro.
port, and the party from the Ministry of Industries made
further investigations regarding the supply of timber. A meet-
ing was arranged with one of the large timber selling organiza-
tions and suitable wood was offered at 30 cents per log 7147
diameter x84” long. The total gost of the wood to be purchas-
eod per annum amounts to almost $268,275.00 only 5% of the
total export of logs from the port. This is a very small pro-
portion of the tolal market and should not affect the market
to any extent. Further, the timber we requirz for pulping is
wood for which there is not much demand as it is too small in
diameter for sawing down into planks and, therefore, can be
hought very cheaply, There is no danger of any shortage in
the supply of wood as the forest lands are ample and the amount
of wood cut annually is much less than the potential supply.

'
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the paper making machine the efticiency of: the machine on a
basis of output is reduced. The stronger the paper the less
liability there is for troubles of this nature, and as the mill
will he designed to prodnce paper with 173 sulphite pulp con-
tent, troubles on the paper making machine should be reduced
to a minimum. It is a fact that seme of the best mills in
Fngland and other newsprint manufacturing countries make
newsprint paper having only 10% sulphite pulp, but it must
he kept in mind that the charactervistics of mechanical pulp
made from western woods are different from China IMir,

The .sulphite pulp made from China Fir should be very
grood and paper made in the Wenchi Paper Mill will ke equally
as strong as imported papers and will in all probability have a
better printing swrface.

A party were detailed by the Ministry of Industries to
procced to Wenchi and investigale the project, paying special
regard to handling facilitiecs. On a previous visit Lwo possibla
sites have been suggested as being suitable for the construc-
tion of a paper mill and we shall vrefer to these as Sites No, 1,
Hsio-Tan, and No. 2, Ma-Wen,

Site No. 1 is situated on the South bank of the Ou-Kiang
River. This sile has many advantages—there is plenty of
space available for extensiens, there is deep water for the ac-
commodation of boats and the bank could he casily piled for
a loading wharf. Unfortunately there is evidence to the effect
that the site had heen flooded to a depth of 10 feet some years
ago which, of course, made it impossible for the party to ap-
prove of it.  During high tides there is a possibility of brackish
water backing up to the mill site and there would be trouble
if this water found its way into the steam boilers,

Site No. 2, on the North bank of the river, although much
smaller than No. 1 is move suitable and il appears to be lavge
enough in area to permit the installation of a future paper
making machine. Owing to the great fluctuations in the leve'
of the river, it is impossible to find a site which has not been
flooded at some time or another. In 1911 Sjte No. 2 was
flooded and probably this was caused by a cloud burst. This
may happen again and a flood in the mill would cause an im-
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Nanking, 8rd August.
‘Messrs., Wenebi Paper Mill

Organization Committee Oftice,
Shanghai, China.
Gentlemen:

The enclosed reports give various data in connection with
the proposed Newsprint Mill at Wenehi. The report regarding
the Hydro-Eleetric Scheme was drawn up by Mr. Ivar Belfrage,
a Bwedish engincer, the writer collaborating with him on the
paper making side. It is not necessary in this report to make
any further explanations regarding the comparison between
hydro-clectric and coal-fired plants as this has been done in the
report submitted. 1t will be secen from the foregoing report
that problems of a practical nature enter into c¢hoice of power
plants and that better paper can be made when a coal-fived
plant is used.

The report tabulating the running costs is also enclosed.
These figures have been calculated on a conservative basis and
have not been shaded in any way for the purpose of showing
low and talse production costs. The mill should make paper
from the start at the ultimate cost per ton stated and as
the staif gain experience in running the plant production costs
can be lowered. ‘U'he mill has been designed so that the finish-
ed paper will have a comparatively high sulphite content and
this 1s necessary for two main reasons. kirstly, the fibres
obtained from China ¥ir although long are rather siender. The
sulphite putp will prove to be extremely good, but the mechan-
ical puip wul be weaker than pulp obtained from European
and American woods. IExtra sulphite puip will, therefore, be
manuiactured to keep the strength of the paper up to foreign
standards.  Secondly, the labour availabie will naturally be quiie’
unskilted in the manufacture of newsprint paper. A paper
with comparatively high sulphite content wili run easily over
the machine and owing to its enhanced strength there should
be fewer breaks in the machine. When the paper breaks in
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be available and might then justify the building of the Hydro-
Electric Power Plant.

Submitted by
(Signed A. G. STEWART (Signed) IVAR BELFRAGE.

Nanking, July 6th, 1935,
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a practical nature are introduced. When the pulp has been
stored for some time, even in temperate elimates, the edges
become hard and dry and arve extremely difficult to dis-
integrate. These hard edges find their way to the paper
making machine and cause no end of trouble. Storage
of pump at 70% wet is extremely bad practice as the pulp
gets sour and mouldy owing to bacterial growths.

(e) A newspaper mill such as proposed is ideally suited for
working in connection with a coal fired plant owing to
the large amount of low pressure steam required. If
mechanical pulp only were required the conditions will be
totally different.

(f) As will be seen from the comparisons the interest’ on the
capital raised in China for the construction of the Hydro-
Electric Plant has been calenlated at 6%. If the rate of
interest should be higher this will of course affect the
annual running costs. With a rate of 7% on the cost of
the Hydro-Electric Plant the running cost of the coal fired
steam power plant would show up more favourably by
approximately $13,000.—

Tn view of the foregoing, the conclusion of a coal fired steam
power plant can only be recommended for the present instalia-
tion.

As stated previously an output of 85 tons has been sug-
gested and recommended.  This output should be calenlated as
long tons and not as short tons, the extra output making little
or no difference to the total cost of the plant.

It is further to be recommended that the mill is designed
to permit the installation of a second similar newsprint machine
together with the necessary preparatory machinery.

The output after the first extension would then be at least
70 long tons per day. In view of the experience gained during
the operation of the first machine it would be possible to instalt
a No. 2 machine of considerable large working width, thus in-
creasing the output to at least 85 tons per day.

By the iime arrangements for extending the mill have
been made, further data regarding the flow of water will
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Constant supply and demand for steam and power avail-
able . all the year round. Constant power suuply enables
the pulp mills and the paper mills to synchronize, thus
climinating storage of pulp.

A steam power plant in connection with a paper mill gives
the advantage of obtaining a large percentage of the vowor
requivred as a by-produet from the generation of the
necessary steam for process work.

POINTS AGAINST A COAL FIRED POWER PLANT.

The general disadvantages with a coal fired station is the
possibility of smuls dirtying the paper, but in this case
this disadvantage applies equally well {o hoth schemes.

Buying and handling of the extra quantity of ceal amount-
ing to approximately 16,500 short tons per year,

Pumping a considerable amount of water for the condensors
in the steam turbine plant.

Disposal of large quantities of ashes.

Capital tied up in the coal storage, but this apnlies also in
smaller degree to the steam plant in_connection with thka
Hydro-Eleetric seheme.

CONCLUSION.

From the foregoing statements it will be obscrved that

the coal-fired power plant would be the most suitable in this
case for the following reasons:—

(a) Approximately 81,815,000 lower capital expenditure,
(b) Very small difference in the annual running costs,

(¢) No possible stoppage of the pulp and paper mills due to

fluctations in the flow of the river, storms damaging
transmission lines etc.

(d) All departments of the mill can operate at normal capacity

continuously, The pulp will,- therefore, arrive fresh and
warm in slush form to the paper making machine. When
pulp is made into sheets and storad, several difficultics of
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POINTS AGAINST A HYDRO-ELECTRIC PLANT,

For the proposed Hydro-Electric Plant caleulations have
Lzen made on the basis of records taken over a period of
approximafely 3 years, which period according to usual
practice is much too short. Generally official records must
pe shown extending over a period of 15 to 20 ye