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Economic development is an organized effort to
reduce the relative scarcity of goouds and to satisfy wnore
of the wunlimi‘2d wants of humanity., These are the aims of
all economic ectivity, After Independence most developing
countries felt that in order to increese the goods nooced
for a decent life and satisfy the basic wants of its
population, industrial development must be stepped up.

. Setting up an industry in any country noods copilal
investment. In an advanced country this need would probably be‘
met by private investment, but in developing countries 1likc
Ceylon, the doubtful profitability of such investment, either
foreign or domestic, poses a problem. fost private enter-
preneurs find it too much of a risk, especially since the aim
of‘most'developing countries is not so much maximisation of
profits as an equitable distribution of goods. In facing
the problem of eccnomic development, underdeveloped nations
today generally favour the state ounérship of the facters of
production of the more essential goods end services.In Ceylon,
therefore, most essential industiriss and services are run by
the state; very little competition, if any, exists frum the
private sector.

The Paper Industry in Ceylon therefore, is faced
not only with the drawbacks of low productivity that most
- developing countries face initislly but elso with all the
drawbacke that a state owned induafry suffers fron.

o




The object of this paper is to atate the problems
that face the paper industry in developing countries and then
to formulate solutions wherevsr these problems have been eetis-
factorily solved.

The Government of Ceylon under the stress of World
War 1I, set up & semi-mechanissd pepcr mill based on weste peper.
The products manufactured wera paper board suitable for file
covers and for packaging purposes. Uhen the war was over, thie
mill wae unable to justify its existenco both on accnunt of
quality and price. This had to be therefore clossd doun, Subee-
quently, after indspendence, the Government, in order to develop
the paper industry in Ceylon on modern lines utilizing indigenous
rav materials, studied the fessibility of eatablishing a paper
mill, The feasibility study for this project uas prepsred by a
Paper Consultant from England.

The paper project was started in 1962 by the
Government of Ceylon. Right from the outset this undertaking
had bsen criticised and tha projsct, on which fs, 22 million wers
spent, was on the verge of being cloead down on more than one
occasion. Gloomy predictions were made that thies Government
venture would never becoms & commercial success ering to leck
of rew materials, high production coste and the lack of teoch-
nical know-hou. .

The reaw matarials conaidered for this new project
were Illuk grase (Imperata Arundanaces) and rice atraw (Oriza
Sativa). After lasboratory investigationa and experimente, the
Consultent confirmed that Illuk grass and Rice Straw were
suiteble for pulping by the Caustic Soda process, and the paper
produced wls reported to be of excellent quality. Illuk grase




end Rice Straw were to be used either exclusively or in
proporticns varying upto 50% depending upon the characteristics
of the paper required. The grades of paper to be produced were
writings and printings. The planned output of the proposed
project was 12,5 tons per 24 hours with provisions for increas-
ing it to 15 tons per 24 hours at some future date. It was also
intended that this project would produce 500 tons of sack paper
for the manufacture of multiwell bags using imported kratt pulyp,
in addition to the Z,250 tons of writings and printings muking

a tocal of 3,750 tons per year.

The site selected for this project was Valaichchenai
in the Eastern Province of Caylon, 180 miles from Colombo. The
Government accepted the feasibility report submitted by the
Consultant and went ahead to implement the project and signed
an agresment with a reputed German firm for the supply of
equipment on December 15th, 1950.

While work was proceeding on this project,a mission
organized by the International Bank for Reconstruction and
Dsvelopment visited Ceylon and criticised this projoct by their
report dested June 10th 1952, in which they made the follouwing
ebeervations:- ) '

(1) The rev material selected was not suitable
({,e. Illuk grass) and they recommended the
use of Citronella grasas instead,

(2) The Paper Mill should be located in the
. city (rather than in the rice growing areas)
to save on cost of -

(a). Trensport




(b) Vater supply installation
(c) Power supply generation
(d) Workehop facilitiss

(3) The coneumption of paper in Ceylon is so
small that the compstitive succese of @
lecal paper mill 4is doubtful as coets
will be high.

Howsver, the Government after carefully studying
the criticisme of the World Bank Mission descided that es ths
mission hsd overlooked certain local considerations justifying
this projsct and in view of the considersble sxpenditure and
lisbilitiss already incurred, the projsct should be procseded
with to completion. Consequently, the Mill wes commissionsd
in September 1956,

After trial runs in 1956, the quantity of paper
produced wes only 1,400 tons in 1957, aend 1,250 tons in
19568, although ths designed capacity of the plent was 3,760 tons
per ennum. This poor efficiency in operstion wee mainly due
to the following fectors:-

(1) Lack of proper organization for collsction
of indigencua raw meterials.

(2) Problems connected with water supply due to
{maginary fears by farmers who use the same
source of water for irrigating the rice fislds.

(3) Problems connected with manpower management.

oy WA . oA,




(4) Lack of technical skill
(8) Absenteeiam

(6) Lack of proper standardisation

(7) Problems connected with maintenance and
spares
(8) Lack of management skill (e.g.low efficiency

on account of state owned mills directed by
Civil Servants and Administrative Officors
wenting in industriel expérience or Industriel
eptitude.

From 1989 onwards, as these problems (listed abovo)
were being identified, they were systematically tackled in order
to raise the production efficiency of the Mill. 1In the following
psges an attempt is made to elucidate the nature of these problems
end to describe how they were handled to raise the output of the
mill. The chert given on the next page indicates the increase
in the output of the Mill as & result of the positive steps
taken to eliminate low efficiency.

Strew, Supply and Handling

Although atraw was readily aveilable in neighbouring
aress within s radiue of 10 to 15 miles, the operation ~f the
Mill was adversely affected due to poor collection methods,

The Mill needed 6,000 tons of straw annually for the
production of indigenous pulp. The quantity of straw collected in
1967 to 1958 was lees than 1,000 tons. The main reason for this
poor collection was the low price pasid to the farmer i.u. f5.15/=
per ton. This price was inadequate to compensate for the 1labour
involved in loading and transporting the straw to the mills.
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The only means of transport available to the farmer at that
time was the bullock cart. The cost of loading and transporting
straw to the Mills by means of bullock cart is based on the
following data:-

Quantity of straw transported
% ton.

1

by bullock cart =~ one trip

Time required for loading - 2 hours

Time required for transport
to the mill - 2 hours

Time required for unloading and
re‘urn to the source (i.e.farm)
or to return home = 3 hours

sETzTas

It can be thaerefore seen that the transport and
oupbly of straw consumed & good part of the time of the farmer,
In moat cases, he vLsed a helper to load the straw for which he
had to pay about Fi.3/=. Considering the time he oxpended and
the use of his bullocks for this purpose he was hardly gatting
any profit for his labour as he received only P:. 4,50 at the end
of the deys work. (15 x & = 7.50 - 3.00 = 4,50).

In order to make it profitable for the farmer to
supply straw to the psper industry the price had to be raised
in 1959 to R.25/- per ton. With this incentive the amount of
strew collected increased to 2,500 tons in 1959. Even though
this paymoht was sufficient for farmers located within a radius
of 10 miles, it was no incentive to farmers living beyond this
radius.

. cus S A W G W i S S S G B i o - .- - - - P L L L L L

1 U.S.Doller = P.,5.37 cts,



It wvas therefore decided that the price should
be further increased to Fs.50/= per ton of strawv delivered
at the mills, since the guantity was still insufficient to
meet the requirements of the Mills. This increase in price
was reasonable as the time required to transport straw to the
mills worked out to 4 to S hours as there were no proper roads
from some of these farms and the bullock carts had to traverse
the distance mostly on cart tracks. The amount of straw now
collected increased to 6,000 tons during the years from 1960
to 1965.

Concurrently, improvements were baing effected in
other areas of mill operation and a rise in production was
anticipated (which was realised) during the next three ysars.
In consequence rore stravw was needed for indigenous pulp
] production.

In a move to collect straw on a larger scale,
straw csntree wers eeteblished at suitable locations convenient
to the farmers for the delivery of straw. This reduced the
distance involved in the transport of straw and the farmers
were sble to make more trips resulting in e higher quantity
of straw being delivered. Straw balers were used to facilitate
efficient transport of strauw to the mills from these centrea as
strav is a bulky material. B8alers with manual tying arrangement
of bales were replacsd by balers witﬁ automatic tying equipment.
This reduced the baling costs and increased the efficiency not
only in baling but also in the handling and transporting of
straw from the centres to the mills. In view of these improve-
ments the quantity of straw collected in 1966, 1967 and 1968
increased from a level of 7,000 tons to about 17,000 tons per
year. The chart indicating the progress in the collection of
straw from 1957 to 1968 is shown on Page 9.
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On account of a further expansion programme in this
mill raising the production from 10,500 tons to 22,500 tons per
snnum, the quantity that is estimated to be collected for this

year from various straw centres around the Mill is sbout 30,000
tons. This is shown in Table ~ 1.

TJable -1
Centre Distance from Target fcr 1971
Mills Tona
- ————————————— ———— ————————— I,
Valaichchenai (i1l site) 8,000
Koduuwamadu 16 3,500 '
Punnanai ‘ ‘ 14 1,000
Sammanthurai 60 8,000
Ninthavur 60 4,000
Veerapura 50 2,500V
Thumbankeri ' 50 3,000
‘r ————————————————— - - - - - - - - - - - - -
| Totsel 30,000
kociececcsssscsessssszzszzsssssssssss=zscssksszssscsssssszrased

*

. In the handling of large tonnage of strow with the
progressive increass in production, steps hitherto tsken to
improve efficiency are as follows:-

(1) The uss of automatic, self-propelled, high
capacity straw balere with an output of
16 to 18 tons per 8 hours replacing balers
previously used which had an output of only

3 tons per 8 hours.
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(2) The original system for the storage of
straw required werehouses to protect the
straw from monsoon rains as tho cutters
and the dusting plant could not handle
moist straw and also moist straw
rapidly deteriorated during storage. The
storage of straw in whrehouses was found
to be expensive for storing large tonnages
of straw for a period of 5 to 6 monlhs
s year (i.e. the monsoon period). This
problem was overcome by storing straw
in open yards. Here the baled straw is

stacked in .ne form of a rectangular base

. ending with a pyramid at the top. The
dimensions of these s8&tacks are as
follows:-

Length - 45!
Breadth - 40!
. . Vertical Height (Apex). =~ 45!
Vertical Height (Base) - 6!

L4

The roof of the stacks are covered with
loose straw to form an impervious layer
thus preventing water from seeping into

the stacks (Refer to diagram on Page 12)

With the improvements so far discussed, the problems
that existed et the initial staces in the collection and use of
straw were satisfactorily solved.
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Problems connected with Water Supply

The daveloping countries which have an acute
shortage of woody raw materials, depend largely on agricultur.:
residues - i.e. rice straw or bagasse. Locating a pulp and
paper mill based on rice straw needs careful planning. Thouqn
it is preferable for a paper mill using straw to be located i:
a rice growing region (due to the bulky nature of the rau
material) yet it poses certain problems. Rice cultivation
neede enormous quantities of water. The paper industry itsceli
needs water for proceesing and also for disposing the efflunnt
satisfactorily from the mil) by means of irrigation channcls,
strcams, etc., Therefore, there are bound to be problems
connected either with influent or effluent. Agricultural und
industrial production both seem to work at cross purposes.flo:!
of the problems are due to farmers feers that industrial
activity in a predominantly agricultural area, sharing o
common source of weter supply is an intruder in their midst.
The paper industry in Ceylon started with this problem. The
industry being niwly sot up in a predominantly rice growing
ersa, the farmer started off with imaginary fears regarding
the water situation which effscted the smooth operation of the
mill.

The Eestern Paper Mills gets its supply of water
from a reservoir located about 5 miies from the Mills. This
lake is not a simple reservoir but a combined river diversion
and irrigation storage scheme. A veir diverts water flowing
in the river into the reservoir and the actual capacity of
the lake 4is turned over about three times in a year. The
capacity of the lake ia 10,450 acre feet.
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When the Mills went into production there were
serious interruptions in the supply of water to the Mill as
the supply from the lake to the Mills was by an open channel;
the total length of the channel being 6% miles., Especially
during the dry season, the operation of the Mille uwas seriously
affected, as the farmer too oparated on the ‘same channel for
the irrigation of his rice fields which wers located all along
the banks of the channel.

In order to maintain a steady supply of water to
the mills, it was decided in 1963, & pumping maln should be
laid from the lake to the Mills, This step taken to assure a
steady supply of water improved the mill operation.

The ettitude of the farmer moreover, changed when
he found that the industry directly helped him as he was able
to sell the strau to the industry, thus converting this waste

materizl (which he had hitherto burned) into money.

Manpower and Management

In starting up a new mi)1 in a developing country,
besides technical menagement problems there are personnel
management problems as well. It is thersfore, importeant to
have a good personnel depertment set up to help the management
of the mill. .

At the initial stages, when the Mill in Ceylon was
started up, there were labour disputes and diecontent as there
wes no propsr job evaluation. There were cases of employees
working in certain areas where the operation uas simple but
where the wages paid were high as compared to jobe which
demanded greater alertness, skill and reeponsibility. Ffor
example, & paper machine operator was paid about 60% of the
wages that were paid to a.truck driver. This naturally caused
discontent and affected the efficiency of operation.
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There was not only a poor evaluation at the
skilled level, this extended to the supervisory levels as well.
There vere cases where foremen in charge cof key operations,
such as the paper machine, were being paid a lower salary
compared to an office clerk. These disparities were corrected

based on a complete job eveluation for the entire organization.

With a proper job evaluation of the entire mill,
it was also found necessary toc issus lists of duties based on
the claseification of jobs., This again is important for a
naw industry in a developing country as the duties should be
well and clearly defined so as to evoid confueion in operation.

As part of personnel management, quarterly review
forme were introduced to evaluate individual merit ratings
such as skill, attendance, quality of work, initiative, judne-
ment, tardiness, etc. of esvery employee. Thesa reviews that
are completed by the supervisory staff and heads of departments
are carefully coﬁpiiad to be made use of for future promotion:
and upgradings. The meintenance of these records has croated
keeness in the job and employees are encouraged to give their
best.

For the supervisory stsff and the foremen, it was
found necessary to provide ref;ashar courses in management. This
again, from our experiencs, is an importeant factor for develop-
1n6 countries, because the supervisory staff with little or
no experience have to be trained to perform supervisory functions
effectively.
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Absenteeism

The present mill at Valaichchensi is in & pre-
dominantly agriculturel ares, 83 mentioned before, Consequently
the labour force drawn from this area are persons who earn their
1ivelihood through agricultural pursuits mainly rice cultivation
and fishing on a small scale.él since both these occupations
sre of a eseasonal nature, they divided their time between the
two; fishing during the off-monsoon season when the seas are
comparatively calm and sowing rice before the.rainy secason and

harvesting just before the dry season.

Ouring the initisl stages of commencing production
the labour force employed for both unskilled and semi-skilled
Jjobs, were mostly persone with auch a background. As @& result
they treated working in the plant ss only one of many occupatione
and during the fishing and harvesting seasons there was as much

a9 35% absentesism.

It wvas therefors, decided to take definite eteps
to formulate a progremme to reduce the pesrcentage of absente~iem
in,the interest of efficient plent operation. The following are
the stops that were taken over the years and absentseism has been
succssefully reduced to 15% (whicn ie etill s highAfiguro),

(1) The wagea were raised. This was dons with
s view of making their joba more paying,
thus sstisfying any need they may have for
{ncreased earnings. It was hoped they would
not seek to supplement their incomes ir
they were paid a reasonable wage.

L4 - e ...,_.-----_-----~-_..--_---------------------

Fishing on s small scale - the catch will amount to only 10
go 15 lbs. s day at the most.No mechanical asquipment used.

2/ Ory Beason - period without rainfall.
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(2) Bicycle loans were given to thoss who lived
within a radius of 10 miles and who absented
themselves on account of inadequate public
transportation facilities,

(3) A careful study was mede of the season in
which the maximum absentseism existed. This
wvas found to coincide with the harvesting of
rice which took place just before the local
f.stiuals.gl It was therefore decided to plan
the annual mill shut-down for maintenance work
during that period making it compulsory for
sll employees to teke their vacation.at,the
seme time sxcept the maintenance staff. This
prevented employees taking their vacation
“piece meal" which formerly affected operat-
ing efficiency.

)] A minimum etandard of attendance was formulated
end an attendance bonus was glven.

These steps may be of interest to other developing countries where
peper mills are located in'prodominantly sgriculturel areas.

Jechnical Skill

*

. There is no shortage of labour in developing countries
but there is a grest desl of work that has to be done in training
the unskilled to become industrially skilled in various grades, In
starting up a new paper mill in a developing country, one of the
problemes theat is encountered is the necessity of training both
skilled workere end the supervisory staff. The problem is not so

3/ Local festivals - the harvest time falls during the prepara-
tion for the Sinhaless and Tamil New Year in the month of April.
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complicated once a mill is in operation in the country, as "On
fhu Job training" could be provided by preparing a training
scheme using facilities available within the country. Our
experience shouws that when von the job training" is given, the
local personnel had no difficulty in acquiring the skill and
professional standards  neseded for these jobs. The first paper
mill of a developing country has a big part to play in providing
training for the personnel of future mills. |

On the other hand, the first mill is also greatly
handicapped in attaining efficiency in operation during the
first 2 to 3 years of starting up, as the personnel do not have .
the regquired experience to operate the mill. Problems of this
nature can be solved, to some extent, in the following ways:-~

(1) Providinn technical training abroad for key
personnel.
(2) . The hiring of experienced personnel from

abroad to train local staff.

. (3) Joint participation in s project with en
sstablished paper menufacturing company
whers technical know-how and administrative
experience could be obtsined.

Uoually a developing country uses the first two
methods. The reason for this is the difficulty in nttracting
a joint participation as generally private companies in
developed countries are reluctant to invest capital for various
reasons.




With respect to the first method, the training

normaily given to persons with the right type of academic
background is for a period pf about one to two years. This
period itself is not quite sufficient te enable these trainecs
on their return to the country to operate the mill at peak
efficiency. They have.to be supported at some of Lhe key
operations using expsrienced personnel in the industry to

guide the local staff in the mills operations.

The second method as well is not a panacea for
all problems as the expert who has to train the local staff
has to apply his knowledge to the use of new raw materials,
new operating conditions and above 211 to new types of people,
surroundings and circumetances. All this takes time end our
experisnce shows that it would take J to 4 years at least for
the first mill in the country to get established for efficient

operation.

Local personnel sent abroad usuelly do not qet
the required type of training as the advanced countries are
unable to provide a proper orientatiuon of the problems conneo-
ted with pulp and peper manufacture in developing countries.
The developing countries ir Asia and Africa generally use
sgriculturael residues like straw and bagasse or new types of
woody materials, such ae tropical hardwoods for paper
manufacture. In advanced countries, 6n the other hand, tLho
type of raw materials uesed for paper making is quite different.
Most of the mille operate on traditional raw materials such
as conifers and other soft woods. The problems therefore
connected with the manufacture of pulp and paper with the new
rav materials such as agricultural residues, kenaf and
tropical harduwoods, which are available in large quantities,
are quite divergent to problems connected with standard
materials like conifers. Therefore, in order to get properly




scquainted with problems of this nature the training ahould
be received in countries which have similer probleme such ae
India, Egypt, Indonesia, Taiwen, Thailand, etc.Thess couniries
not only have problems in respect to raw materials but there
ars other common festures auch as shortsge of spares, quelity
probleme, marketing standards, etc. Such as environmentsl set
up for training is considered more useful for a developing
country as compared to advanced countries where the induetry
is getting largely automated and operating conditions ere
quite different.

However, besides the bssic training referred to
above, there should ba a programme of advanced treining for
thoee who are in key positions in the operetion of the mill
i.e. Chemiats, Engineers and those who are in msnagerial
positione. After s period of 4 to 5 yeare sxperience in the
operation of a mill in a developing country, euch personnel
should be sent for advanced training to developed countriee
to broeden their .field of experience and get new idees on the
leteet developments in technology, Otherwise they tend to get
shut out from new developments in these fislds.

Stendardization of Gredes and Sizes

. The paper industry unfé}tunatoly is plsgued with
the problem of dif(-:cnt sizee and grades. This creetes e
serioue problem for e developing country when the 1locel
induetry etarta producing peper for the first time to meet
thie market eitudtion. Hitherto paper wae imported from
different parts of tha world, therefore, the market hed verious
sizee of peper of different designatione such ee *double
elephent” "piqchnd poet", etc. Table - 2, shows the different
eizee of poqu usad by Printers and'Convortoro. ’
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Table - 2

- e —————— e e o
Designation Size
I —e—mm——————— —{in__inches) |

Foolscap 134 x 17
fFoolascap =~ Double 17 x 27
Foolecap - Quad 27 x 34
Large Post 16% x 21
Large Post - Double 21 x 33
Demy 17% x 224
Demy - Doubls 22% x 35
Demy - Quad 35 x 45
Medium 18 x 23
Medium - Double . 23 X 36
Medium - Quad 36 x 46
Royal . 20 x 25
Royal - Double 25 x 40
Crown - Double 20 X 30
Crown - Quad ] 30 X 40
Secondary Sizes
Pinched Post 14 x 18¢
Post ‘188 x 19

" Post -  Double 19 x 304
Imperial 22 x 30
Poster Paper 41 x 61

P I T NN E R E S R S R R R N R E S e N TR S RN SR IR EEEE T

In view of the multiplicity of verious sizes
under various designations the production efficiency on the
psper machine wes affected as there were deckle loesss in




- 22 -

addition to frequent adjustment on the paper machine for
different sizes. In order to improve the situation the
muitiplicity of sizes were reduced to & limited number: ae
shown below in Table - 3.

Table - 3
Printings - 200 x 30"
224" x 35"
Writings & Bond- 8" x 23"
23 x 36"
e x 27
26" x 32"
Wrappings - 29" x 45"
Covers - ig® x 23"

23" x 36"
26" x 32°

The number of shests per ream of paper imported
veried i.e. 472, 480, 500, 504, end §16. In view of the
multiplicity of sheets per ream standardization was found to
be necessary and a single standerd of 500, sheets per rean

.ucs established.

Along with the standerdization of sizes it was
also found necessary to standardize the basis weight of
diffarani grades of paper. For sxample in the manufacture
of printings, at the initial stages of production, there were

_ basis weights such as 54, 56, 58, 60, 65, 72, 74 gem. (grams

per square metre) etc. To help in the efficiency of production
the multinlicity of basis weights were also reduced o the
berest minimum.
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Tinted  Paper

On account of market reguirements for tinted
paper at the commencement of procuction, ine mil! was
making about 12 differen® shades. Co.our chorogee invetued
frequent wash-ups wvhich increasea the down time on the machine
i standardizaltion of tinted grades was necessary to inprowve
cherating efficiency. Therefore, the mill restrirted

manufacture to four colour shades.

"Leid" Paper_and_Watermarking

- den Gu s @5

In additicn to thz standard "wove" grades,whun
the mill went into producticr.. .nere were orderc for the
nanufzciure of "laid" grades as well. The operating efficiency
on the machine was high in the manufacture of "wove" arades,
there were fewer problams conrected with "“wove" dandy rolls

compared tc "laid" dand rolls. A study wazde in rcenect o
Y ;

the end use of "laid" paper showed that printirs and converier:.

used it for nn particular reason except that it was traditicnal,

The customers were therefore encouraged to use "wove" paper
instead and this not only helped to standardize on ‘"wove"
grades out also helped production efficiency as explained

above.

a

The manufacture of water marked papers to
differentiate grades or to symboiize wvariocus trade marks
were also discouraged. The tonnzges of such orders
were so small that accepting these orders would have
resulted in poor operating gefficiency on the machine,

Improving Machine Performance

- e e -

Operating experience has shouwn that there are
certain areas where machine performance can be improved by
making small adjustments with little or no expenditure,
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These improvements have proved valuable aaid effective. The
following are some of the areas wnere successful adjustments
have been made by the author thereby improving the efficiency

of the operation.

(1) Determining the Optimum Basis weight_ _for

e e e ooy e e i A W o W e Y AU . G U W . S oy G - o O . -

Higher__Output

A Paper Mill meeting the requirements of

the local market of a developing country

like Ceylon, besides making a wide range

of grades has to cover a wide range of

basis weights as w:ll., Even though in
certain cases the designed features of the
machine could permit the manufacturs of a
wide range of basis weights (i.e. from a

low basis weight of 45 gsm to a heavy
basis weight of 300 gsm) it has been found
advantageous to limit the basis weight range.
The optimum range for a machine was obtained
by running a series of mill trials and deter-
mining the performence of the machine where
maximum production, good runnability and good
guality characteristics are obtained. By
selecting an optimum basis weight range e
high operating eificiency on the machine

l’BBul tado

(2) Reducing_the Down _Time_on_the Machine

Puip and Paper Mill equipment are expensive
involving heavy investment. It is therefore

necessary to keep down time to the minimum.

The most simple way to reduce down time is to




(3)
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train the machine crew on efficient start-up,
shut-down, grade changes, felt and wire changes
etc. In a developing country such training
should be introduced with the initial start-
up, of the machine itself, since experience
shows, it is difficult to change the methods

of operation once the crew get used to operate

ing in a certain way. It is therefore necessary
to train the crew giving detailed operating

instructions when a new machine is commissioned.

Wash-ups between grade changes and prior to shut-
downs affect production hours., In order to
reduce down time on wash-ups and to clean the
atock and white water system effectively, it
was found advantageous to use a high pressure
pump. By using this equipment, interruptions
to production due to machine breaks caused by

slime, reduced considerably, This could be

of great advantage to mills operating on
straw pulp, as :experience has shown that
slime build up on straw pulp is considerably
higher compared to wood pulp.

Planning Mechine Shut-downs

R careful record was maintained of all felt -
changes and wire changes on the paper machine.
By maintaining these records and also observing
the performence of the machine, it was possible
to predict with reasonable accuracy when the
next wire change and felt change should take
place. With this information available it was




possible to plen machine shut-douns while
working on a continuous roster, thus avoid-
ing unnecessary loss of production hours,
This informaticn wes also used to co-ordinate
other activities, such as maintenance of the
machines, holiday shut-douns, repairs to
eservice facilities such as pouer, eteam and
water, to coincide with the planned shut-~

doun for wire and felt changes.

ing Existing Equipment and

Getting ths Meximum Output us

Faciiities

Basides improving machine performance, as outlined
above, our experience has shown that by careful evaluation of
the facilities available in a mill, the production could be

increased.

The pulp snd paper industry requires complicated
and expensive machinery. A developing country, on account of
ite numerous activities in both the agricultural and industriel
sectors, is short of capital. It is therefore imperative for

an industry, not only to operate at meximum efficiency, but to
sxplore all possibilities of modifying the existing squipment

to obtein & higher output as well. The writer, in this respect
wishes to outline the modifications effected on the paper machine
which raised the output from s designed level of 124 tons to 30
tons per 24 hours. This increasse in output worke out to about
140%.

~ The Paper Machine was found to be basically sound
for a higher output of 30 to 40 tons per 24 hours. The service

facilities of the mills such as water, steam and power supply
wers aleq adequate. The capacity of the stock preparation




squipment was suitably increased to accommodate the higher out-
put of 30 to 40 tens per 24 houre with no expenditure on capital
squipment. However, the 1limiting factors for a higher
production were:-

(1) The drying capacity of the machine

(2) The spesd of the mechine

To improvs the drying cepacity of the paper machine,
four edditionel drying cylinders were installed. In ordsr
to obtain a bstter efficiency in ths press section for the removul
of water, s suction press was installsd replacing the plain prass
on the No.l poesitien.

A etudy wes mede as to how to increase the machine
spsed from 120 metres to 150 metres per minute, without a
major modification. The load data obtained indiceted the elect-
rical convertor Qy.ton and the mein DC drive motor to the line
shaft wers quite adequate to handle the axtra load et 150 metres
per minute., It was thersfore decided to epproach this problem
in the simplest wvay peoliblo with minimum production delay. This
study indiceted the most inexpensivs end quickest method was to
slter the pulley ratioc betwesn the drivo pulley ef the DC
motor and the driven pulley of the lino staft.

By meking thess modifications, invelving a capital
sxpenditure of B.3 million or approximately U.S.§.500,000. It
vas Pound the mechine could produce 140% more then the original
designed capnnlty. This modificetion to raise the output from




124 tons to 30 tons per 24 hours using f..3 million represents
about 14% of the capital spent originally on the project.
The objective in giving this example is only to illustrate how
a developing country could benefit by expanding their output
using similar modifications, as this could result in a high
output without increasing the cepital costs substantially.
It is of course understood that in all cases it may not be
possible to obtain an increase of 140r, as experienced in this
case. However, by studying each case and analysing wvhere the
bottle-necks to higher production exist, it should be possible
to obtain a higher efficiency in mills operation.

Use of New Materials and Operating Efficiercy

In viaw of technological advances in the field of
plastics, synthetic fibre, etc. the conventional materials
used for manufacturing wires, felts and certain machine compo~
nente, are rapidly changing. A developing country on account
of its isolation, both physically as well as technologically,
may not be fast ahough in accepting and applying new ideas and
may keep the industry lagging behind. To prevent such a
situation those who are in charge of technical operations and
management must be elert and sensitive to these technological
changes. Given below are a few typical examples to indicate
that new idees end innovations have proved beneficial in

»

reising the operating efficiency.

(1) Transmiseion_Belts_on_Machine Drive
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Due to variations in temperature and humidity
the down-time on the paper machine was very
higH and averaged about 20 to 25 houre per

mogth. When the new type of plastic belts




becams available in ths markat,the atandard
rubbsr belts wera replaced. Tha new plastic
belts reducad considerably the down tims

that presviously resulted from tiic constant
adjustment of trensmission belts. An improve-
ment of this type, on paper machine operation
would be of intsrsst to mills using mechanical
drive in tropicsl aress whera thars srs
fluctuations 4in humidity and tesmperature.

Plastic_Wires

Sy oih Gl 3 B S

Tha uee of plaetic wirea in plece of the
traditionsl phosphor bronza machine wires
resulted in a saving of aspproximately 80 to
$0 hours per year. With the usa of phoaphor
bronzs wira, ths wire changas avsragsd about
12 to 14 par year as againast plastic wirse
which required only ona wire changa. B8esides
‘s seving in down-time, plastic wirea were
found to be mors sconomicel as ths number of
plastic wires required vere leas.

The ues of Synthetic Felts

By changing ovar 7rqm conventional falta to
synthetic falts the number of falt changes
per yassr wers rsduced. Hare again new types
of felt deaigns havs come into tha market

and by closaly following naw developments and
" sdopting the most euitable falt daaign for
the type of papsr and machine, it was
poseibla to reducs ths down tima rasulting
from felt. troublss and felt changae.




Ues_of Plastic Tope for Suction Boxss

The wooden suction box tops were repleced
when the plastic type becams availeble in
the market. This not only extended the
1ife of the machine wire but aleo reduced
the down time ae fswer replacamente were
nesded compared to woodsn topa.

Selection of Equipment

It is importent for e developing country to etand-
ardize on the type and maks cf the equipment ee far se poseible.
The raasons for suggesting etandardization ie due to the
difficulty of obteining spares e the developing countriss in
Aeis, Africe and Latin America are located far awasy from
equipment manufacturere end have problems connected with foreign
sxchangs. '

Our sxperience in stendardizing items suchiss cantri-
fugel pumpe, circulsting propellers for etorage chests,
velves, slectric motors, etc. has helpsd us te maintein e low
inventory of eperes. Furthermors, under smergency conditions
it provided the fluxiblliti to Lnturcﬁongc spares from a lese
iaportant squipment to a vitslly importent equipment to keep
the plent in operetion.

]

In the selection of squipment for developing
countriss, considsration should be given to obtain the type
of equipment that is leee sxpensive end esleo simple to
peintain. An axemple of this would be eslecting s drive
system for a psper mechine. Although slectric drive systems
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are used on many machines, such & system would be more
expensive and too complicated for maintenance. In a develop-
ing country, where it is not possible to get highly skilled

personnel, a mechanical drive system has certain advantages:-

(1) Low cost

(2) Simplicity of maintenance.

Another important factor in the selection of
equipment when adding a second or third machine to an existing
unit, is the size of the machine. It has been found advantageous
to have sister machines, as far 2s poscable, of the came width
and from the same manufacturer. This would avoid the nacessity
of duplicating spares and carrying emergency stock of machine
clothing in excess, thus saving on foreign exchange expenditure

for spares.

In respect to production planning, muctiines of the
same width give the maximum flexibility to achieve a highsr
efficiency in operation.

Use o:_Maintenangg_gersonnel

- - - — - - S - - —— e g~

Good workmanship is an impaortant factor in good
maintenance. Often faulty fitting is responsible for the  °
mechanical failure of an equipment. In our experience we
have seen more ball and roller bearings ruined by faulty work-
manship, than failure on account of genuine wear and tear.

For this reason it has been found necessary to develop special-
iste in the handling of particular machines rather than having

e common group of people for the maintenance of all types of
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equipment in the mill. This system of training two or three
man for a particular type of job improved plant efficiency;
this not only improved the quality of the job but it was also
per{ormed speedily because the men were fully acquainted with
the machinery on which they have had years of experience. In
the maintenance of squipment the key factor is in being familiar
with the machine, knowing exactly how to dismantle it, and the
type of tools and equipment necessary for the job.

Budgating_and Cost Contggl

o e mm dll oo vw e = D0 B D T e W G D B o BN

Budgeting and preparation of cost statements have
helped in the efficient operation of the Mills. Cost statements
are produced within 5 to 7 days after the lapese of the
month. This has aided the management to carefully examine the
causes for variances and to take remedial steps to correct
these variances. It has been found sdvantageous to pass
information cn variances based on cost statements down the line
to the operatora’concerned end this has evoked cost consciousness
~in the men who arc in charge of the various physical operetions
in the mills, By making the man"on the job" involved in costing,
it was found possible to obtain suggestions, minimise waste,
improve quality, stc. - |

The costing syetem besic{es improving efficiency,
introduces planning to a very high degree. Effective planning
is an important factor for the efficient running of the mills
in a developing country. By adopting this method, it was
possible to avoid problems on production, material shortage
and maintanance spares shortage, which are important to. a
mill located .far from countries that menufacture equipment and
supply chemicals essential to production. Thie has become all

.
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the more important in view of foreign exchange problems as
the official routine in obtaining Toreign exchange needs
careful planning. For instance, the need to obtain paper
machine wires or a ball bearing for a vital equipment haqatw
be thought of and planned nearly 12 months ahead. The proc:

of obtaining import licences, exchange allocations and fi:.0 "y
awaiting the shipment results in a delay of about I

12 months for any imported spares or machine clothing to ar:i
st the mills. |

By involving departmental heads and foremen in
the budgeting programme, it was found possible to opecats
the mill efficiently, keep to production targets and achicwv:
the desired profitasbility. Initially, the budgeting and oo
statements wore limited to procduction materials and product i
coets. But it has proved profitable to include capital jni-
as well. In planning capital jobs such as modificatione ! .
the existing equipment or putting up a new building, varino..
aspects of the job are examined to determine the cost of
installing = piece of equipment. For example, installing
refiner of one type from a certain manufacturer, is compur: .

with another type of refiner to determins the tinancial as;+ ot

of this capital investment and the time required to complet:
the job. A cost analysis on capital jobs as a part of hudgetins

has aided efficient management.

Quality Control

Besides improving the general output of the plant,
attention has to be paid to the quality of the paper produc:i.
In a developing country, producing paper using local rau

materials, creates various quality problems as it differs fr.u

the uell developed traditional raw material (i.e. conifersc).
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A developing country which has hitherto been
depending upon imported paper, is slow to accept the local
product on account of unfounded fears regarding quality.
Therefore, establishing quality standards and continuously
maintaining them is a challenge to a developing couatry. In
this respect, 1t has been found advantageous to maintain a
24 hour quality testing programme not only at the end of the
paper manufacturing process but at every vital stage of the

pulp and paper processing opsration.

Once *he standards for the various grades of
paper procduced at the Mills had been established, there were
other problems. The production persornel and the machine crew
did nct often take the quality control reports seriously. 1In
order to avoid such problems, it was found helpful to have daily
meetirgs on guality problems with the supervisory staff of
production departments and the chemist in-charge of quality
control testing. A discussion on problems based on quality
control reports helped to clear doubts where clarifications
were necessary. This method contributed to the efficient

working of a quality control department in the mill.

Rggearch_and Development

- - - - - .-

The importance of research in the pulp and paper
industry cannot be under-entimated. Continuous improvements
are necessary to ksep the industry in the forefront of progress.
In the case of developing nations, the problems connected with
the ‘efficient running of the industry are challenging. Some of

the problems peculiar to a developing country are as follows:-

(1) Develpping new indigenous raw materials for

the manufacture of paper.

(2) Improving the present grade of paper.




(3) Improving the existing process

(4)  Reducing the cost of production.

The nncd'to find new indigenous rav materials as
subetitutss for long fibred pulp is s chellenge to developing
countries which do not have an sbundant eupply of long fibred
nqtlrinll. A developing country like Ceylon depends entirely
upon imported nswsprint end imported long fibre pulp. Although
certein typee of herdwoods heve been found suitable for the
manufacture of newsprint much hee to be done through research,
to find subetitutes for imported long fibred pulp to save
valuable forsign exchangs.

The use of indigenous rsw meterisle for paper
making involves quality problems. A continuous sffort has to
bs mede to produce bstter grades of paper to satisfy customers

using paper for various printing end converting applications.

To conduct cost reduction progremmes it has been
found neceseery to support production manegement with ocicntific
knowladge. Work of this ncture led to modifications of equipment
improvement of opereting efficiency snd reduction in the use of
chemicals.

Even though thease problems ere common to developing °
countriee, the need for research on a large ecale is 1limited.
This ie becsuss:- : .

(o) The developing countries produce mainly for
the home market and are unable to meet their
totel demand for psper. Hence competition
is out of the question in the early stages.
As e result the ﬁucc-aity for 1innovation,
ilp?DV'llnt end resserch is not sufficiently
compelling.
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(b} As these countries have smaller plants
compared to industrialized countries,
their output does not justify a heavy
financial allocation for research work.

Since research to some extent is essentiasl, as
explainred above, a good solution would be the pooling of
rescarch resources and the technological 'know-how! of a
few developing countries seither on a geographical basis or
on a common raw material basis - thereby sharing expert
knowledge and risks for the advancement of a larger cirecle

of nations.

Management Skills

- e S

In order to raise the operating efficiency of a
mill as outlined above, it is important to have technically
competent men with industrial experience and manegement skills.
In developing countries it is accepted as sound practise of
public administration to use Civil Servants for positions of
top menagement. This has proved .. satisfactory in most
Government depariments.

in the spherse of industrial ventures however, there
needs to be a different approach. UWhen these industrial undar-
takings are run by the state, like other state owned enterprises
they are subject to all the red-tapism and bureacuratic ‘short
comings that accompany such management. Our exparience hes shoun
that when industrial concerne involving intricate technology are
entirely under Civil Servants, the following drawbacks can
result -

(1) Production is often held up or affected as
a purely administrative msnager has no
clear idea of priorities.
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(2) Decisions sre necessarily slow because of

the slow nature of the administrative machinery.

(3) Ressarch, development and expansion programmes
are sffected due to a lack of experience in
the industry.

Developing countries have only lately started indust-
rislizing on s large scale. As a consequence most of these
plants that are installsd are highly complex and modern and
demand s high degree of technical know-how. At the same time
theee developing countries sre pledged to maximum production for
the benefit of all. Ae the industry expands it must necessarily
increass the number of technicisns. Therefors, industry becomes
more and more dependent on persons possessing technical knowledge
and skills. At the same time the unskilled labour force
diminishes as mors skilled workers are being transformed into
t3unior technicians'. As these technicians master complex
processes of production, there is a need all along the line of
reeponsibility for personnel having sound technicai knowledge
of the processes involved. With the great advancement in science
and- tschnology, industries in developing countries ere faced not
only with the problems of running very modern plants satisfactorily
but elso with the problem of keeping abreast with the continuous
strides in technology. Consequently, msnagement of industrisl
concerns play an important role in maintaining efficiency in
developing countries.

As mentioned before, state owned enterprises in
developing countries are not based on ths profit motive (thougn
the etate often measures the success of its ventures in terms
of the profits earned by these institutions). It has been
demonstrated that purely administrative officials heading public




Corporations erc motiveted more by the 'power' motive, than
profit. This often resulted in menagement being branded as
'rowser hungry' and ‘'bureaucratic!' by trade unions. 0On the
other hand, the objective functional aptitude and intereste
of technical manageriel personnel are not either motivated by
tpower' or'profit!' ., The guiding factor is mosély work=-
manship which calls for doing a job of production efficlently.
The economic interests of such a group in terms of employment
and income ars promoted by the full utilization of production

rasources and their expansion.

Moreover, during the past few decadss along with
technological progress there has besen a giradual change in the
character of business management. There ies an increesing
epecialization of management and conssquently an incrasaing
infilteration into management personnel of technically trained
personnel. This trend is on the increase and this new typs
of 'technical managerial' personnel may well become the
liberating force for achieving higher efficiency in plant
management.,

Taking all these factors into account thes current
trend would point to the need of & etrong technical oriented
chief exscutive responsiblc for all production and devalopment
work, as such a person will be capable of handling productien
problems and delivering the goods efficiently.

The paper industry in Ceylon (as mentioned bafore)
wvas critic;aad at the initiasl stages. In fect it was on the
verge of being closed down on account of its inability te

Justify iteelf as & commeréial undertaking. Thie papsr has
dealt uwith the ceuses of low efficiency at the sarly stages end
how these problems were overcome. The plant which wee originally




designed for an output of 3,760 tons per annum uill at the
end of this year produce 22,500 tone psr annum thereby
contributing much to the national economy and conserving
valuable foreign excharuye.

The success of opersting a pulp and paper mill
at high efficiercy depends much upen the managerial skills
available for this operetion. The paper industry being of
a complex nature, involving various technical processes,
will have to draw this management skill from technical men
with years of experisnce in the industry. Initially, in a
developing country as there ere no experienced personnel in
managsment, such technical experience has to be drawn from
outside the courtry. This could only provide temporary
reli.f and the final success would depend on building up
e good management team to operate the industry at high
efficiency. Therefore, when the first mill goes into
production, it may take three to four years before the
industry ~sn reach maximum efficiency; but subsequent expan-
sion and new mills will need less time to show rssults.

Based on the author's experience a list of
guids lines has been prepared to enable the management of
pulp end paper mills in develnping.countries to increase
their efficiency and maintain it st & high level. These
guide lines may slso prove useful ir reducing ths time gsp
between initisl production and maximum efficiency,




A List of Guidelines__to Help Developing
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Countries_to Increass the _Efficiency of

Pulp_end_Paper Mills and Maintain it _at
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a_tigh__tevel

Rgy _Matsrials

1.

1.1

1.2

1.3

1.4

1.8

1.6

Ensure adequate supply of raw materiels by the following:-

Eetimate the quantity of raw meterial required for annual
production, making allowances for lossss during storage.

Analyse the problems connected with the supply and collec~
tion of raw materials.

Establish an efficient ovganisation to collact raw
materials.

Programme the collection of raw materials in such e way
that the entire quantity needed per yessr is collected
in the specified period during which the raw meterials
are usually aveilable (i.e straw could be. collected.

only during the dry season.)

To circumvent high costs in the extraction or hendling
of rav materials, the uss of modern squipment ehould be '
etudied and implemented.

Determine the most economical way to store the raw f
materials.




Water Supply

DO A OB G A S . B

2.

2.1

Ensure a steady and constant supply of clean water
throughout the ysar.

The problems connected with the supply of water should
be carefully analysed at the outset end immediate action
should bs taken to prevent loss of production.

Menpover Managemsnt

3.

3.1

3.2

3.3

3.4

' 305

3.6

Ensure efficient management of manpower by the
followingt~-

Payment of wages and salaries should be based on &
complete job evaluation for the entire organization.

Liets of duties should be prepared to define clearly
the functione of the personnel.

Evaluation of employees performance should be based

on quarterly revieus (ses Annex 1).

Refresher courses in managsment ah;uld be provided from
time to time for supervisory staff at sll levels.

A detailed study of the causes of high absentesism
should be made. Based on the conclusions of this study,
a definite programme should be formulated to reduce
absenteeism.

Ensure sound technical knouledge and ‘skill at all
levels.




3.6.1 Wharever mills already exiest a comprehensive
‘on the job training! scheme should be formu-
lated specially for skilled grades.

3.6,2 Basic training in countries having similar raw
materials should be provided for blrlonnal
having some experience in the paper induetry
or those who have suitable academic background.

3.6.3 Key persunnel should be sent for advancsd
training to an industrialized country te study
modern developments in the industry, after et
lesst 5 yoars experierce in a position of
responsibility in their own country.

2kerdaggization

4. Improve production efficiency by reducing multiplicity
of sizes, uweights, grades, colours, etec. by a system
of standardization to cater for the local market.

Baghing_Rerformance

5. Improve machine performance by the follovwing:-

.

6.1 Ostermine the optimum basis weight to inoresse output.

8.2 Machine crew should bo trained before start-up in certain
important aspects of operation such asi-

Stert-up
Shut-downs
Grade changes

Wire and felt changes.
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5.3 Plan machine shut downs to increase production hours.
6.4 Co-ordinate ualntenance jobs, machine clothing changes

and repairs to service facilities during planned shut-
downs,

Ubdlisation of Existing Eguipment

6. Utilize existing equipment and facilities as suggested
below:-
6.1 Cerefully evaluate facilitic., aveilable at the existing

plant to increase production with minimum capital costs,

6.2 Encourage technical men and operators at all levels to
meke suggestions towards increasing production capaci—
ties, machine performanca, etc,

7. Apply neuw ideas and technology, as they become available
-to replace the conventional methods.

Sslection of Equipment

*

8., Generally the selection of equipment should be based on °*
the following:- .
8.1 Standardise as far as possible to facilitate common

spares end to give greater flexibility to interchange
spares.

8.2 Equipment chosen should be simple to suit local conditions.

|
|
|
a
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Under the expansion programme, as far as possible, .

selact machines and equipment of the same size and

from the same manufacturer:-

This would zveid the necessity of maintaining
stocks of spares and machine clothing which
are difficult to procure on account of

foreign exchange limitations.

Machines of the sanc width give greater
flexibility in prodvction programming. This
flexibility is important for a devaloping
country as the loual production should cater
for a market covering a wide variety of
grades.,

To obtein maximum benefits from maeintenances-

There should be a planned annual shut-down for mainte-

nance purposes,

8.3
8.3.1
B8,3.2
Maintenance
9.
9.1
9.2

Two to three persons should specialise on a particular

maintenance job so as to facflitate:~

9.2.1

9.2.2

. 9.2.3

A thorough ecquaintence with the maintenance
of the machine.

A proper dismantling and assembling of the
machine.

The use of the right typs of tools and

squipment for good workmanship.
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a Costing
10, Introduce Budgeting and Cost Control system,
l
§ 10.1 Pass information on cost performances and variances down

the line to the 'Man on the Job'.

10.2 After successfully implementing producticn cost cuntrol

introduce capital job budgeting and cost contrel,

11, To ensure thet the quality of paper produced is uptn

standard the following steps should be taken -

11.1 Quality standards should te established for grades of

peper manufactured,

11.2 R 24 hour quality testing should be maintained at every
vital stage of the pulping and paper proceesing oparations.

11.3 The quality control department must be a model of efficiency

to give confidence to the operating crew.

11.4 A daily meeting should be held with the supervisory staff
of the production departme~t and the chemist in-charge of
quality control.

11.5 All instruments used in the laborstory should be periodically
checked and calibrated. ]

Regeerch_snd Development

12. To handle problems related to indigenous rew materials,
local operating conditions ;nd the local market requirements,
ressarch and development work should be undertaken at least
on a small scale to cover the following -

12.1 _'D.vnloping new indigenous raw materials
12.2 Improvements to the grades of peper menufactured
12.3 Improvements to existing processes.

12.4 Cost reduction progremmes.




ANNEX 1

Porm No. YAd. 17. - 46 - CONFIDENTIAL

EASTERN PAFER MNILLS CORFORATION
EMPLOYEES REVIEW FORM

Period Covered: From __._.__ . .. ..To. .. . e
Name and Ticket Number: . D
Present Job : Department: .
Attendance
AID L&AVE UNPAID LEAVE
T l i e : 1 :
| l " le 3 el ? N. B.
l ; _3. | 1 «Ec l g 2 ! . )
e e 3 8. Before  perfecting  this form,
5 ,.5 | 3 % | l .’."3'5 % E ; oy i Officers concerned are requested
3 g '3 § B ' : 5-?‘ o §§i 1o ensure that they understand
>|% 3, 288! Zz | <A exactly what is required by
e e e e = ‘ ’ . consulling the cxplanatory mote.
HEEEER |
TIME KEEPER.LEAVE CLERK :—
FACTOR . A2 1 B20J CiS5|Di0O}] ES RATING
1. Quality of Work 5 PR P _
2. Quantity of Work %% PO B T BN I
3. Adaptability . - AR IR ST R S
4. Job anb‘tc M 1 PR IS e e S
$. Dependability e “ . N —
‘- C&m‘ﬁon Ladd ’ ll UDIRURUIIUITER, FESRRPSRESEEP SO SUTURRPRTORY ISPV o
1' mmﬁ" *5 e L [T o L B R T L R it
8. Absentee Record o R I I
’l m cm [ 11} *8 4
10. Supervisory Ability ) )
(Pet Supervising Officers only) .
SWORERR . RIS, WIS I— - 8 &—-—L————
TOTAL:
NSRS e
AVERAGE:
This roview was/Not dissussed o8 1 .

CGeneral Comments:-

. REPORTING OFFICER

RECOMMENDATION BY THE HEAD OF DEPARTMENT
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