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CHAPTER 2

DESCRIPTION OF THE PROJECT

2.1 Pulp and Paper Production

fulp and paper have a very important position in scciety. They
are used for many purposes in the home, cemmerce, industry and
education. The raw material is normally virgin plant fibres but
an increasing amount is recycled firres.

1
l'd
o
o8
I
0
ot

The pulp and pape

ry cccuples an important peositicn in the
, e SR ; i _ .
chain which links a vast primary resource, the forest ecosysten,

Wnilst it is critically important that paper be availakle to meet
cultural, information and other human reguirements, it is equalily
essential to protect and enhance the human environment,

A major share of the worlé producticn of rulp was preoduced in
Eurcope and North America ie. arcund 83% of the pulp and 78% of
the paper.

The growth rate of the industry cof Asia (including Oceania),
Latin America and Africa is high, however, and the relative share
of Europe and North America is decreasing.

Meost of the pulp is today produred freon Temperate zone softwoed.
But the utilization of hardweods inciuvding thcse from tropical
forests with broad leaved trees, has increased rapidliy over the
last decade and a future growth is foresseen. Today approximately
30% of the total amount of wood used for industrial purpcses is
hardwood.

Another source of raw material is recycied paper. An increased
use of recycled paper can be foreseen in view of the rising cost
of virgin fibres but the growth rate will probably be modest and
declining.

Non wood fibres like Bagasse, Bamboo, Straw etec in 1977 supplied

less than 5% cof the total fibre consumption for conversion to
paper. Many of the mills producing pulp from non wood fibres are
small. le capacity less than 10,000 tcnnes/year and relatively
old. It should be noted, however, that in certain regions nor

wood fibres constitute an important raw material for the pulp an
paper industry.

R ppp—
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; 2.2 National Paper Ceorporation
i In 1952 the department of industries set up a pulp and paper miil
1 at Valaichncheanai in the east coast cf Sri Lanka 270Km from
| Colombo ané accessible by rcad and rail transport. The rated
f capacity was 12 tons per day andéd commercial production commenced
| in 1956.
1
!
i
1 In 1955/57 the pulp and paper mill management was transferred to
! a corporation established under the state industrial corporation
‘ act no. 49 of 1557. Presentiy this corporation is called "Ihe
National Faper Corporation®™. The general control cf the affairs
of the corporation is vested ir a board of directers appcinted
py the ministry of industries.
In 1964 medifications were made to the plant in order tc increase
the production capacity to 10,500 tons per annum. In 1%€7 a
second paper machine with a capacity cf 1Z,000 tons per annum was
installed along side the first machine to produce paper boards.
This machine ccmmenced commercial preducticn in 187Z. The pulp
mili was integrated to produce the straw reguirement of 3% tons
per day by the sulphite process.
2.2.1 Description of the Paper Mill at Valaichcheanai
(2) Pulp Mill : The pulp mill has twc streets one for bleachable
pulp and one for high yield pulp from rice straw
by the sulphite process.
(b) Paper Machine 1 : Fourdrinier type machine
Make - M/S J.M.Voith of West Germany
Capacity - 35mt per day
Grades - cheap printing and writing
R 3 Seeht = 3o+ =y ol
Basis weignt €0 tc 130 grams per sg.m
trim width - 2640 m.m.
Speed - 30 to 180 m/mt.
(c) Paper Machine 11 : Fourdrinier machine
combined with four vats
Make - M/S J.M. Voith of West Germany
f Grades - Paper becards, Box boards
apacity -~ 40mt per day
‘ Pasis weight - 80 to 5530g.sm.
Trimwidth - 2285 nmm
; Speed - 12 to 144 m/mt
Raw materials - Rice straw,waste
; paper imported U.B.X.
f imported B.XK. ané white waste paper.
1
:
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Originally it was planned to liccate the Puip and Parer
Hambantota. The reasons may be, the availahility
trans pg:t and ?o dispcse the effluent convenientiy by
fall, thus minimising environmental damage.

However the original idea o©of the planners had
materialised and the Pulp and ZSaper 313
Embhilipitiya.
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Some possible reasons for shifting the location of the paper mill

are;
1.Embilipitiya, almost a jungle area at the time of pil

2.Less populatien.

3.Not many proiject were in the area.
4 Pulp and Paper industry consume more water other than other
industries in the area.

)

5.Construction cf Udawalawe Dam may have had a &
the intake water levels at Hambantota and Enm

6.Availability of seasonal labour.

7.Environmentally net much concerned.

8.Government may have planned teo provide emp
youth in its point of view of emancipati
poverty.

9.No significant impact from the pecple living around

illiteracy or lack of awareness.

aring for

tiva.




2.5 Procurement of paddy straw

At the it ras been
de?iéed rer year feor
pulping run the pulp
miii in t it has been
pianred eas and this
expecte against each
arez.
Area Acreage Straw cuczput Expected
per year Mt coliecticn
per year M/T
1.Uda Walawe region £3000 250400 19000
2.Tigsa region 24000 14000 8500
3.Matara region 120090 TO00 2500
959000 3690090 30000

Collecticn under Uda Walawe area is deone mainly by private
contractors appointed by mills management who have to bring the
material to the mill at the rate of %s5.473.00 per M.T. In cther
areasg collection is done by operating mobile purchase unizts, In
this operation officers of the mill go te the threshing floor or
to the place where farmers have collected straw, with baling
equipment and purchase after paling zand either transport them to
the miil or stacked and store them in the collecting centre of
the area. In this instance the price paid is Rs.125.00 per M.T.
At the start there were four collecting centres in Uda Walawe
area, three in Tissa area and three in Matara area. The
collecticn in most of these centres were poor and uneconomical.
The management decided to do away with all the collecting centres
except for the centres at Ankalantota, Weerawila and Yodakandivya.
At present only two collecting centres are maintained. Viz.
Ambalantota and Weerawilla.
Although resources are available within 30 - 40 miles from the
mill to collect the total requirement cf straw, this operation
is net pessible mainly because most of the areas under paddy
cultivation are without proper reoad ways to approach threshing
floors or paddy fields and some areas are completely cut off by
irrigation canals. Paddy cultivators are more interested in
harvesting and threshing their harvest during the season than
coliecting straw. As guch it is difficult to motivate the
farmers to ceoliect straw in places where gocd recadways are
available. The farmers have gradually switched on to culitivate
new varieties of paddy 1introduced by the department cof
agriculture as they. get much better harvest than the traditicnal
raddy they used to cultivate earlier. The stem of the new
varieties are very much shorter than the traditional paddy plant

26




1
E
:

RO
obwif® Bt Beroca. § gm0

and the
acre, an

1

I
5] m
Q
fod
(g
Lo]
. 91
pars
b

H
ot
o)
(]
e
(1]
=
4
fu
g
" j-l-
r1-
]
0
«l
(@1

tn 0
A NG!
H
L
"3
]
H

0O o
i3 .

0
[

=]

fu

U

0
]

ot

[
(S
s

S

(1]
0]
e
D m

hn @ o1h o

'
»-

el

me areas farmers do not se
b - a

3t

1]

by b

)]
Lo o)
H
Q
3o
oot
K
o
(SIS |

by

v b
I
ot
b
Yy

IO

1§ 1) fu

0 1=
SO
T

IU (=

paddy field to enrich t;
rried cut Ma)

- -

t I
ions during harvesting s
T he

4

<
34
»
thi
fu

U ot

1
a0+
o 1]

o
[
o
[»)
0
3

e

[
.

ot ot tn g

ci-
¥

ln | =
) ot

,

(1]

{4

vy W2
ty

fu

o

(=
g
KT
fu

(R}

ot
O Dm O Q pa

'ty
1]
H
e
0
fl
[8)

fu :
bae fU

£
}

QO = f
3 o

-:j - Ky
$ pes fU

th D 5 K ot iy

by
T
1]
1)
o'y
M @
{240
)
(6]
._!
'.l
(1]
0
ot
'J-
13

0wmaQar o=
@ 0O 0 W

MO S

LW —QQ

=

1
F
®
R
=
]
ct
o
¥
ok
(g
Q
ey
3
5
fu
Y
<
(7]
n
s

S E
]
i1 ot

m Fha
0]

m

=
[LIES A
M iU th

i e
v
0

H
Q
(o]
o
Q0
ot

He)
0
H
o
v
o
|.—J

H

1]
[®]
ot
14
3!
«
n

[ e
n 1y
ty

1=

P by (10
bl
3

:j" 1= e 02
H Hh o1t b
D Fh D
o R TR
()] ‘Q
g L
3 b=
{2
M iy 0
30 p§
Ly )
(o]
nad
Fh (D
‘A jae ()
([ LA ®]

¥
1
}a
13
1
' o
B
ot
3
n
1
g
jv
'J-

]
N & i T
o (@ wn:

f
1]
o i

1 e (D 0 Q)

e ) D th Y K 3S

2]
w0
T
0
’
(1
=

ty'
0
(9]

2 ot
oA (U e
M bbb
anr =
o
fos
14]
'§)

4]
(SR & )
i~

=
h J
3
[{I's}
E
. bee :
]
Q3
0
8]

O

Ub]
i
%
'-J
1
5]
f
ty
)
b D0y of e =

QB e E
g

O M Hn3
He ()

- f

fu
%

¥

+

m
{{

()]

e}

H

®

n

(D

1=+ 13

Landl (' IS

iyt

o O ot
i

o g
-

ot 3
[
ot
13
¥

2.0 ¢
Li»)

g
s
0 ¢

ty
m f

/]
m
n
0
(2l

3 A

¥
}

() [
OE o n o

(R3]
T ke

'

¥

e

e

o

!i‘:'

[ TS VT

'FD [N

=% P
3 B~

RO .
® o

4 =0 30
H
a
=
[
3
5%
(1)
ty
13
13
. 0
ot ot
£

[
I3
H
O

[t Sl e U ] (1)

- F
+
M po ot

0 o
ol
o]
oy f
=]
0
LRI ( Je SV DI S

3 rt
of
Q4 Q 1= O

it

'S 0N~ oo b

0w =00
i

pe H40 o
ot

[
purs

o]

@
o]

fu

ot

]

-

f

&1

ct

U]

b

Y

H

0

y

fu

oo
70
yoe 01

139 by

wy 2§

o 0O s S =

Lo ] M

o H

D W

Eals B

1
tg 13
 ®

bty ot

the end of the day.

(1]
f)n
O
)
tn
rt
0]
n
x

§
[T
D b :} =

w0 ot

Immediately after baling, straw is stc
with rubbie and filled with =a t
outer surface 1s covered with a thick
avoid seepage during rainy weather. NO?
40' x 40' x30' in height, n o
around 100Mt and couid be ke
is undisturbed. To build u
80 man days are needed.
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percentage varies depending on the conditic
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Ealégg and haulage equipment availabie for straw procurement Work
ig listed below.
i. Automatic balers : 12 nos (4 nos out of operation)
2. Four wheeled tracters : i4 necs. (€ necs.out of cperation)
3. Two wheeled tractors : 22 nes.(8 nos. cut ¢f operatiocon}
; 2.6 Pulping
2.6.1 General
: Th? pulp mi%l was supplied erected and commissioned by the voith
4 - ¥rass maffeei of west germany. It was started in 1878 and
2 during the trial run 28.8 M+ .of B.D. bleached rice straw pulp was
i produced. Tne capacity of the pulp milil is taken as 36 M.t. cf
B.D.kleached pulp per 24 hours. The pulp mill has been specially
designed to use rice straw as raw material but it has been adle
to do mill trials with Gini grass bagasse etc. A small chipper
pliant which can handie about 90 ZTons of B.D. wood has keen
installied and wood pulping has been dcne several items in the
; milils whenever there was shortage of rice straw.
3 The pulp mill mainly consists of four secticns .
i _
1 They are
| i. Straw preparation plant
2. Digester house
3. Washing and screening plant
4, Rleaching plant
j 2.6.2 Pulping method
Soda pulping methed is adepted in this mill and about 10% of
Canatic Soda on 0.D. basis is heing used in cocking o rice
3 straw.
j It is possible to obtain a pulp with K ro.lQ
§ 2.6.3 Cleaning of straw
i Dry cleaning is followed by wet cleaning. Wet cleaning section
can be by passed if necessary, since 1983 QOctober the wet
1 cleaning section is by passed due to high maintenance and
’ operational cost. The plugs and the ccnes of the screw presses
are getting worn of very frequently due to high Silica in rice
straw. They have to ke welidified using expensive welding rods.
2.6.4 Digester Plant
; Except the maintenance in blow tank including target plate,
7 agitator, biow tank pump etc no sigrificant comments could be
made with regard to the digester plant.




2.6.5 Washing and screening

Brown stock washing efficiency is low due to nhigh S2 value of the
pulp. At present there are three brown stozk washes and if rice
straw is to be continued 4th stage washing may be necessary. The
suction head of the vaczcum washers frequently subiect to repairs.

2.6.6 Bleaching

Bleaching is done using conventicnal C.E.11 sequence kleaching.
Chemical consumption is high to kad washing efficiency.

2.7 Description of the pulping process

2.7.1 8Straw preparation

The baled straw at 10 - 12% moisture is fed intoc the cutter
(6B DMT/hr) by a bale conveyer from which the cut straw is blown
in to the decdusting cycione. The dust from the cycleone goes out
through the top and is blown into wet separateor through a suction
fan. Dust is mixed with water and sent down the drzin. The dust
free straw from the cyclone drops in to a2 reversihle coaveyor
which can either by pass the wneie wet cleaning process cor drop
in the pulper (36m’) which has an agitator at the bhotrtom.

This mixture overfilows into the dewatering drums (i.5m x 5.5m)
where the dirt water to be drained out.

Washed straw from the dewatering drums falls in to the scraper
conveyor which can either feed the straw into either of the screw
presses or by pass them and send the straw to the sile. The
straw from the scraping conveyor is fed into screw presses where
it is pressecd and some of the water is sgueezed cut.The moisture
content of the cleaned straw at this point is about 64%. The
straw can be fed to the preparation pilant at &Mt per hour and
losses after the cleaning operation is about 12Z2.35%

From the screw press the squeezed straw at €4% moisture drops con
to a conveyor which takes it teo the top eof the silo from where
it drops on to another small coanveyor which can either drop the
straw intc the sileo or by pass the siic and send it te the
digester house. From the silo the straw is discharged by means
of a discharged screw and dreops it on to a conveyor which in turn
drops it inte another conveyor which conveys it to the digesters.
The washed water from the system flows into a dirt water chest
and this water 1s recycled. The over flow from the chest is
passed through an arc screen where the solid impurities are

removed.

In the straw preparation piant no chemical charge is occcurred but
dirt and silica are removed due to physical acticn and also the
severe vortex acticn in the pulper disintegrates the leaves which
does not contain any fibres.




2.7.2 Digester plant and heat recovery.

lnere are five (5) cvlindrical tumbling cdigesters and volume of
each is 43m” straw from the silo comes up to the digester house
top floor through a conveyor za2nd drops on to another conveyor
which rest on wheels movahle cn rails.

The conveyor can be positioned to f£ilil any cne of the digesters.
Straw falls from the conveyor through a Ffeed tube intc the
digester. Caustic Soda is pumped from the storage tanks in the
digester house into the digester. Once the reguired amount of
caustic scda and straw are fed into the digesters the 1id isg
closed, steam opened and rotaticn is started. Wnen the reguired
pressure is reached the steam valve is throttled and left
siightly opened to compensate heat losses. In order to minimise
the heat losses all the digesters have heen lagged.

2.7.3 Data pertaining to the cooking of rice straw

1. Charging time of a2 digester £0min

2. Heating time S0min

3. Cockirng time 150min

4, Degassing and blowing time 30min

5. Weight of straw in a cdigester 5-3 .58t bgne adary

€. Percentage of caustic by weight 10-12%

7. Cocking temperature 1707 ¢

8. Cooking pressure 7 bars

9. Pressure after degassing 3.5bars

10.Cooking liquor strength 12Q0Cms/Litre

The amount are based on the fact that meoisture percentage of
straw is 64% as 1t enters the digester. Ccoking cycle is about
Shrs. It 1s possible to do 20 cigesters easily and even 21 has
been achieved during the trial run of chemical recovery plant.
Once the cooking i1s completed the rotaticn of the digester is
stopped and degassing is done by opening the degassing valve.
When the pressure ig reduced to 3.5 bars the cdegassing valve is
closed and the rlow pipe 1s ceonnected to the bottom c©of the
digester. As the blo ow valve is open cooked pulp wilil get blown
into the blow tank which is 1i0m in veclune. An agitator is
installed vertically through the »ottom o0f the tank for mixing

purposes.

2.7.4 Heat recovery

.

During degassing an d rlowing, hot vapours will ke blown inte
blow tank from the digester These vapours cemes out of the
of the blow tank and passes intc the condenser where it
sprayed with water from t.e condensate tank. Amount cf
sprayed is contreolled by a temperature of condensate flowing ou
of the condenser.
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conveyor where it i
down to the washed
stock chest flows to £
box. This vibration screen n
with, 2 inlet consistency cf
1.5m" with Smm perforations.
drops into the rejects ct
chest. The pulp from her
thickener back water and
head box. The cowan scre
which are toco small ¢
removed in the cowan T
screen., Rejects from this scr
and the accepts drop intc the
The accepts from cowan screen &
chest gets diluted by the thicken
the centi-cleaner system where very £in
are separated. The centicleaner sy
B.D.pulp/day. The system consists
of cleaners in each stages are ten, three and one r
The inlet consistency cf the pu
centicleaners flow into th
its consistency is increas
has a filtering area of 40nm". 1
consistency of 12% and it is pumped int
unbleached storage tank. The exce

liquor no. 1 chest is pumped to th
through the arc screen. The solids se
drops into the flow tank. The pulp i
parameters like S.R.K.No. et
efficiency is very low due t
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2.8 Bleaching

Bice straw pulp is bieached by conventional C.E.1L1 seguence tcC
obtain a brightness of azout 75 G.E. At the chlcrinaticn stage
4 to 5 % chicrine is added in to the line. Just hefcore the
chlorine mixes through a chlorine injection nozzle. The pulp
from the chlorine mixer enters the chligrine tower at the bottom
and it comes out of the tower by over fiowing from the teop. TIThe
retention time of the pulp in chlilorine tower is cne hourz.
Consistency is maintained at 3% temperature. Final Pa is 30°¢c
and 2.0°C respectively. Thne diluted pulp from the chicrine tower
is washed in the chiorine washer,. 2311 the washers in the
bleaching stage have barometric iegs. For filtraticn plastic
wires seems to be more durable than stainliess steel wires. The
causticized pulp drops in tec a2 steam mixer where it is miyxed with
steam and the temperature of pulp is brought up tc 207c. Tre
retention time in the caustic tower is about 90 minutes and the
caustic consumpticn is 2% on O.D.pulp. Steam consumption in the
bleaching stage is about 1.0 Mt/ten of 0.D.pulp. After the
addition of caustic and hype chlorites the pulp is dropred into
steam nixer where temperature is controlled to zbout 40'c and
umped into the hypo tower. The retention time in the hypo tower
is about 2 hrs. The puip from hypo tower is washed on the
hypofilter using parer machine white water. This is done in
rder to bring down the Ph cf bleacheé pulp, as the SR value cf
rice straw, pulp is very high {about 5J0-835K). It is not
possible to bring down the ph due to bad washing efficlency.
Neormally it has teen noted that alum consumpticn of the paper
making process is higher when the straw pulp is used in the
furnisn. When fresh water is used cn the hype washer the ph of
the pulp is about 8 - 8.5. This could be brought down to about
7.5 if paper machine back water is used.
The mill has been using calcium hypo chlorite since the incepticon
{(1978). But it was found that the mesh of the hypo washer is
frequently getting block with unsettled lime in the hypo ligquer.
Due to this reason sodium hypechliorite is used in the bleaching
section at present. The three barometric leg type washers in the
bleaching secticn are not very efficient but guaranteed
production or 38.8 mt. of bleached pulp/day has been achieved.
There are two storage towers in which about 40 tons of B.D

bleached pulp can be stored.

.

The chlorine usage in the hypo stage is about 2
75 GE brightness cou iuce t} % 0
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figure is quite high compared to lahoratory results. The
variance is mainiy due to bad washing efficiency. As a result
of high SR value (60SR) of unbleached puip. The rice straw used
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in this mills has a abnormal ilica content of akout 1
and also due to high ratioc of leaves/stem of straw the rice straw
pulp contains high fraction of small fibres and fines.




s pulping and bleaching.
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&. Chiorine consumption (—5%
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i0. Caustic soda for hypo 3%
2.10 Chemical rer lant
.1 hemical recovery plant.
- , . " _— S n R B E R .
Trre chemical recovery plant of the Embiliipitiya pulp and paper
mill was constructed in April 1975 with the aim cf eliminating
- . I - . . - - - - . - o= - - . -
the effluent poluting black ligqueor resulting from rice straw
5 e " ; gy e b
pulping and at the same time %o recover 73% of the pulping
- i
chemicals.
Thra T -~ v, A an -~ Ra® % 3 = s ¥
The contract was awarded to Babhocock kraussmafiel
5 i : 5 - : - - . T Pt
industrieaniagen GMBHE, Munich federal republic ef Germany.
i ) g . : T, i . P
BXMI's system has been designed with the specific aim to suit the
particular regulirements cf a snmall rice straw pulp nill for which
e ) - - - h LLos .
the standard soda pulp miil receovery system is not suitable.
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The recovery efficientiy was very low and the cost recovered
caustic soda was about 4 1/2 times the iocally purchased caustic
soda.
2.11 Services of the mill.
2.11.1 Power supply.
Power supply to the milis is from 35 Xm long 23 Kv line., A 10
MVA, 33Kv/11Kv transformer is installed at the millis. The
incoming voltage of 33Xv is transformed to 11Kv, 3.3Kv, 440 Volts
and 380 Volits. The total electricity regulrement Zor the mills
is abhout 4,600 Kva. There are seven A.C. motors in the paper
machine work on 3.3 ¥v. All the other low tensicn mectors andé the
hyristor controlled system work on 440V, while 380V is used for
the mill iighting systems. The power factor is maintained at 0.9
by using three sets each 800 Xvar of autcmatic capacitor banks
connected only 440 V supply.
The approximate power consumption of the nills secticns are

paper making plant 50, EWzZ/day

pulping plant 20, K¥=/day

steam generaticn 1,500 RKWE/cay

water supply and treatment S, 000 KWHE/day

housing colony 900 RKWXH/day
Power supply to the Mills is quite satisfactory. The mill had
not experience any low voltage problem or freguent power cuts
during the past. Power supply and contreoliling egquipments,
including transformers had been suppiied by M/s Siemens A.G. of
West Germany. All the electrical spare parts are being purchased
directly from them. - Some years ago the 10 MVA Main transformer
gqot busted due to lightening and the inner core was replaced with
a new one. The Mill was stopped for few weeks due to this

probhlem.

(Modules) are not available with the suppli
such orders for these items have to be placed we
for them to manufacture and supply.

2.11.2 Steam generation.

There are two automatic fire t
generation of saturated steam in E

-

has capacity of 18 Tons/Hour.

2.11.2.1. Technical data for each boiler unit

Heating surface 250 m
Maximum per missible operating pressure 14 Bars
Feed water temperature 102" €
Water capacity up to low level 29.75 o
Fuel - heavy oil 1500 Sec. (Red wcod)

Present operating pressure of the Boiler 11 Bars

[3%]
]
[
-




The average consumption of oil per ton of steam is about £5.72
liters and the average cost of production of a ton of steam is
about Rs. 390/-. 0il cost is Bs. 4450/1000 iitre at the Mills
inciuding transport costs. Steanm distributicn per hour {approx.
at full capacity)

Pulp Mill (digesting) 4 Tons at 7.5 Bars

Paper Machine 7 - 8 Tens at 3.5 Bars

Feed water preparation,

0il preheating, Bleaching

and Other process 4 Tons a2t 3.5 Zars
2.12 Feed water treatment.
Feed water treatment is done in three stages

- De-zeration

- Sencding through icon exchanger

- Phosphate internal treatment
Even with this type of treatment scales are forming on the tubes
and holler has teo be descaled at least once a year. This is
mainly due to high hardness ¢f the incoming raw water.
Overhauling and calibrating £ the air-fuel ratic c¢ontrol
equipment may increase the combustiocn efficiency of the koiler.
2.13 Paper mill.
The Paper Machine was erected and commissioned in the latter part
of 1977. The Machine was supplied hy M/s JT.M.Voith ¢f
Heiderheim, West Germany. The guaranteed production is 59 M. T,
of 50 Gsm per day. The capacity of the Miil is taken as 30 MT/day
and 15,000 M.T. per anrum. The Mill has been designed to use
Rice Straw pulp with admixing of Bieached Kraft long £ibred pulp.
Twe pulpers each having a capacity of handiing 30 Tons of pulp
have been installed to dissoclive long fibred pulp and broke from

the finishing house.

2.13.1 Technical specification of the wire section.

The wire section is a foudrinier Section cf cantilever type with

shaken breast roll.

Wire Width : 4050 m.m.

Wire length 1 34000 m.m.

Machine prospher EBronz wire i 333530 x 4030 m.m/26 mesh

Retensioning capacity : 425 mm (1.2%)

Maximum wet web width : 3950 mm

Trimmed web width 5 3556 mm

Operating speed : 90-450 meters/Min

Design speed - 550 Meters/Min

Drive 4 Left hand when viewed from
machine direction.

Paper grades and grammages 2 30-120 gsm, Writing and
that could be manufactured:
rrinting papers (white and
ccloured)




211 the sectional drives are thyristor controllec. 211 the
E}ectrlcal Equipments such as transformers motors, Switca gears,
thyristor control system etc have been supplied by M/s Siemens
A.G. of West Germany.
The machine is equipped with ci i type Head 7’ witl ir
he machin quipped with closed type Head Ddox witnh an alr
cushion supplied by a blower. Tha wire table consists cf the
following.

1 ¥No. Forming board (3905 mm x 4230 mm)

8 Nos. Foil Bozxes

3 Nos. Wet suction boxes

7 Nos. of dry sucticn boxes

suction couch roll

The nas
been ive
roll ising riy t whi x ct with the
ist press suction pick up roll and serves to act as 2 pick up for
the wet sheet.
2.13.2 Stock preparation.
The stock “repa“a ion system is mainly equipped with 4 Neos voith
2R type conical refiners, one machine refiner, 2 defliakers, High
density cleaner, Fan pump, Vertical screen and 3-stage
centricleaner syefew The power consumption of 2R type refiners
are extremely high (240 ¥w each 3.3. kv) and it is worthwhile to
consicder rep'aCLBg them with 2 disc refiners. This is a vialble
project and provisions have been made in the next years budget.
The centricleaner ccnes are getting worn cIf very freguently due
to high silica in rice straw pulp for which the manufacturers are
not to be blamed.
The machine has two p“essns and they are,.

(1) Suction pick up press (1st press)

(2) Venta nip grecove press (2nd press)
The suction pick press c t of hard rubker bottom reoll with

on
3 m.m. perforations and a m

The suction pick up roll has a total crown on the diameter 2.25
m.m. at a nip pressure of 45 kp/cm (operating nip pressure).

The second venta nlp a Microrok cover top roll and bronze covered
hottom grooved roll. The depth of the gr is 2 width
is 0.5 mm. The grooved recll has a ca ! n the
diameter at 75kp/cm of linear prnssuve. i i 1p roll
shell, one steel microrok roil and a gr ilable

=

as spares in the M-;-.




Suction pick up rolil holes are getting blocked with fines, clay,
alum etc. and it hae to be rexviaced with gnars grail gree in iy

2 1T ntas to e replaced will gpare glell QLCce 211 S.A
month intervals. The plugged shell is driiied and kept ready in
the meanti".n Tha T1rrrar carnrns mvyag o vam A1l T m~iasrmed

e. The plugged seccnd press grooved roll is cleaned
manually as there is no special attachment to the existing reoll
grinder for this purpose. This cleaning work could be gimplilifiegd
if a grocve cleaning attachment couid be purchased and mounted
on to the roil grinder. There is z provision for a third press
nip but so far nc action has been taken to study the viability
of the project. The modern presses are very expensive and the
Mills staff is doubtful whether it is viable te have a third

. s e Y

press nip on the existing machine.

Mostly synthetic european felts are used in the press sections
- it Py A e w5 — e,
and their lifetime varies 1300 tons to 2000 Tons/felir., The Mills
staff has an idea of improving the water removal capacity cf the
precs section by introducing a steam hox just tefore the second

press.

The roll grinder which is one of vitzl workshep egquipments (feor
»indinr f ryoll i O Funetrtioning nynnarxiy Auas + deoferntive
rinding of rolls) is not functioning properliy due to defective

thyristor controeols ard it is expected to rectify the defect with

o = e N

the help of M/s Siemans AC of West Cermany.

2.13.3 Dryer section.

- ; . . ) .. ..

The paper web which leaves the press section with a meisture

content about 653% enters the dryer section. The dryer section

r section can be

has 26,1500 mm x 4030 mm cyiinders. The dry
divided in to three groups. They a2 oll
(1) First dryer grou
(2) Second dryer group
(3) Third dryer gr
The above groups belong to the
size press, starts the after dryer

The first dryer group consists of 7 drying cylinders, four at the
top and three at the bottom. There are two felt dryers at the
top and one at the bottom. Each drying cylinder in this group
is equipped with a mechanically oxcilated doctor.

Second dryer group consists of 6 drying cyiinders, three each on
top and bottom row. This group dryer screens need no separate
dryer cylinder to dry the screen as today very open efficient
long lasting synthetic dryer screens are available for this
purpose. The blow boxes are supplied with hot air from tender
and drive side.

Third dryer group consists of & drying cylinders. As in the

second group this group also does not have any fel
t

1+
group toco has not air blow boxes for pocket ventilation. T

air blowing system is not in a positicon to maintain the required
temperature of the air as the heat exchangers (Radiators) are
corroded and leaking. Action has been taken to turn out these
radiators have to be replaced with new ones in order to bring
down the specific steam consumption.




From the third dryer group the paper is pacssed in te the size
press, where the web iz treated with starch solution. After
dryer section starts after the size pre The chrome plated
g er the size press. The chrome plated
bottom dryer No. 20 and 21 are édriven by a D.C.¥otor. Scon after
the size press the paper wed ccme incontact with the chrome
plated surface of the dryer. Tnese cylincers do not have any
feits or screens.
The fourth dryer group ccnsists of five dryer cylilinders, two
drying cylincders on the top arnd third drying cylinders at the
hettom. After the dryer secticn there is cocling cylinder which
is aiso cailed sweat dryer, This dryer is similar 1in
construction to the paper dryers, cver which the fourth group teop
dryer screen is running.
2.13.4 Rope system.
This type of rope systems are found only of fast meving machines.
In this machine the rope system consists of twe ropes and is
divided into five rope groups. They are; First, second, third
dryer groups and the size press and two chrome cylinders. The
rope system begins ahead of the Gryer cylinder number cne and
paper web hzas to be biown by the compressed air in between these
ropes. Before the size press alsc the Tail has to be blown again
by compressed air.
2.13.5 Heating systen.
The pre dryer section is divided into three cascade type heating
stages. The steam is supplied at 3.3 Bars (Saturated) through
2 separator and prematically actuated valve. The first heating
stage consists of 9 Nos. cylincders. (cylinder Neo. 11 te 19 and

two first group felt dryers).

The system has Dbeen so cdesigned to use £flash steam very
effectively and also the condensate remcval system is working
very satisfactory. The dryer section is covered with a vapour
hoeod.

2.13.6 Calender stack.

After leaving the cooling cylinder, at the after dryer section
the paper is run between the caliender stack. The calender that
is installed consists of four rolls. The bottom roll or the king
rell is a swimming roll (system kuster). The roll above this
swimming roll is calied Queen roll and third reoll is intermediate
roll. The roll above the intermediate roll is agaln a swimming
roll. Two rolls or four rolls-operaticon is dcone acceording te the
required guality of paper. The gqueen roll is connected to the

drive motor, which drives the calender stack.




2.13.7 Comments on paper machine.

In general performance cf the machine is excellent. Even though
the rated capacity is 50 Tens/day, the machine has been ablie to
= —_—— 3 - ~ = - 2 - - L
produce 75 Tons/day without any difficulty when heavy papers such
as 64 gsm was made. Due to lack of trained pecple and high
turnover of skilled personneil the specific censumptions cf
chemicals and energy were on the nigher side some yezrs ago and
the mili staff has been able tc bring the situaticn under
centrol. In 1982 the specific steam ceonsumption was 7.3 Tons/Zon
of paper at the paper machine and this has been now brought down
; 5 o o = . \ . s
to about 2.7 Tons/Ton of steam by way cf operating the machine
efficiently. The alum consumpticn has been brought down from 10%
(1%83) to about 6% (1987). Eosin consumption in 18583 was 2.7%
and presentiv only 1.2% is used. Clay uszge hzs been increased
from 2.7% (1983) to about 6% and it czan be further increased.

Saveall wa2s not in operzaticn for some years and mest of the
chemical savings are mainly because of functiocning cf save all
and recirculation of white water wherever possikle,

Stock metering system has to be ceompletely overhauled z2s it is
not possiblie to set the furnish accurately. OCnce this is done
most of the quality variances ceould ke minimized. Zasis weight
and meoisture variations are very ccmmon. Most of the complaints
on quality are due to these twe £facteors. This could be
eiiminated by installing a on line B/M gauge and controlling
system. it seems tnis is very important as the custcmers are
more concerned about guality and there is a competitive market
under the liberized imports. Trae mill has already initiated
action on this but the project is stiil in the planning stage.
This is a viable proiject as it can save, raw materials, Energy
and reduce the broke percentage, down time, and also guality cf
the product can be considerably improved.

Machine does not have a waste paper treatment plant even though
it uses some time up to 50% of waste paper in the furnish.
Various problems have been experienced such as malfunctioning of
consistency controllers etc due to untreated waste paper. A
waste paper treatment plant is very essential as the Miil is
going ccntinue the usage of waste paper.

Since the inception the Miil has heen using phosrhor bronze wires
on the machine and recently scme plastic wires have been tried.
The results are encouraging according to the Mills staff except
for high rate of wear on foil boxes and suction box tops. If
plastic wires are to be used in future the foils and suction box
covers have to be replaced with high weare resistant materials.
Algpo it is very essential to install a high pressure cleaning

shower in the wire plant.
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CHAPTER 3
DESCRIPTION OF THE ENVIRONMENT
3.1 Physical Environment

3.1.1 Location

“ - - - -~ i . - 2 S i Y 3
The puip anc paper mill o the national paper corporation 1is
- .. P e 5 5 i ez T < 5
lccatec at Lmpllilpitiya 1n the cry zone of tahe island.

3.1.3 Land

The total extent of land is 690 acres including the housing
colony. This was a bharren iancd. Major part cf the land belongs
to the crown and scme parts te private owners which have been
acguired by the paper corporaticn prior to the erecticon of the
factory.

3.1.4 Area

The area under review falls within the administrative districts
of Ratnapura and Hambantota and has a terrain of reolling slopes
and flat land. This area consists of the right bhank canal command
area of the Walawe Irrigation Preciect. For administrative
purposes the area is divided into five bicocks. viz. Embilipitivya,
Chandrikawewa, Binkama, Angunuiiclapeliessa and Murawasiherna.
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3.1.5 Walawe Irrigation Project

Develcpment of Udawalaw

. e scheme began in 1%3%9. The Construction
of Udawalawe dam was begun in 1953 and completed in 1967,
Udawalawe reservoir which has 2 iive storage of 230 M.cm is
supplied by the Walawe river with a2 catchment of 1,132 Sg.km and
an average perennial flilow of 1,.00 M.cm. Twe cznals akstract
@ater from the reservoir. COne supplying the right bank has a
cesign capacity of i8.4 Cu.m/s and was intended to irricate ahout
12,000 Ha. The other with a design capacity of 25.3 Cu.m/s was
expected to irrigate about 20,000 Za. on the left hank. In 1859
the Asian Development Bank financed a three year progranme for
the improvement and extension of existing irrigation facilities
and social and agricultural development. Project implementatien
was not carried out as planned and the proiect was not compieted
until 1979, The performance was disappointing hecause of
settiement and operational problems, with the farmers preferring
To grow rice Iirrespective of soil tv Excessive water
consumption and ineguitable distribut 3 ted the irrigated
area to about 8000 Ea.on the right kank and 3000 Ha. on the left
bank.
The Walawe Irrigation Improvement Proiect is focused on improving
the physical infrastructure by ¥ tion and raticnalisation
0of this irrigation system and gthening water manacement on
: W e At : . Filg
the right bank toc enable irrigation supplies to be provided more
efficiently. This should both increase agriculture producticn
on the right bank and allow further development of irrigated
agriculture on the left bank.
3.1.6 Rainfall pattern and weather
The rainfall occurs in two distinct pericds. One over the pericd
QOctober to December at the start cf the Maha Cultivation season
and the cther in March and April pricor to Yala cultivation.

Mean annual rainfal
to 1000 mm in the u
870 mm in Maha and 57

3.1.7 Potable water

For the residents of Embilipitiya town limit purified water is
supplied by house connection The wate upply and drainage
! i for

18, 2 r s ) ral
board located its intake to abstract water from Chandrikawewa
domestic water supply to the t
Drinking water facilities £
wells are either by neighbouring wells,
irrigation charnels and rivers.

Most of the tube wellis are restricted for washing purposes only

2 1

due to high fluorine concentration.
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Ihe total area under the right bank of the Walawe Trofect covers
an extent of 40,000 Ha., Qut of this total extent 2£,000 Ha.
comprises the total gsettled area. Fifty three percent {(33%) of
the settlied area comprises irrigablie iaznd.

In each bilock the irrigable land has been alliccated to settliers
for the cultivaticn of either paddy or subsidiary creops and the
un-irrigable iand to serve zs homestezds. Padciy lects vary in
size from 0.2 Ha. te 1.2 Ha. Subsidiary food crop lots from 0.2
Ha. to 1.0 Ha and homestead lots from 0.1 Ha teo 0.8 Ha.

3.1.9 Settiers

As per the fiqures released hy the Mahaweli Froiject OFffice at
Embilipitiya approximately 22,000 families settled in the area
cut of which 50% classified a2s legal settlers anéd the bhalance as

3.1.10 The left bank area

The area is located on the left bank c¢f the Walawe Hiver mainly
in Southern Province, aithough small parts cof the Neorth ilie in
the Sabaragamuwa and Uva province as welil. It extends Spouth East
from the Uda Walawe dam and comprises two distinct ceontiguaus
areas broadly equal in size,

The area to the Nerth is the develpped area benefiting fron
; gl . or e 2 = -

Walawe waters in left bank canal. Here 5000 Ha. have receivegd

e : b e

irrigation benefits.

area tco the South referred t T s
gely under developed Dbecause there are no irri
ilities except for cld minor irrigation tanks dependent
"

The total area is appreximately 32,000 Ha. in extent.

3.1.11 Udawalawe National Park

The Udawalawe Naticnal Park situated off Walawe reservoir is
110sg.miles in extent. The park was opened to public since 1980
and administered by Wild Life Department. The terrestrial and
Aquatic fauna and endemic and migrant rirds could be seen in the
park frequentliy. Local and foreign tourists cften visit the park.

I=3




.

PHYSICO - CHEMICAL ENVIRONMENT
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The natural vegetation had been removed in the area by the
implementation ¢f Walawe DProiject. Approximately 45% c¢f
Embilipitiya area and approximateliy £0% of Chandédrikawewa area
composes reddish brown earth sciis. {(RE2Z), in which seepaye losses
persists, due g permeability. According to the original
cropplng plan rice had been resgtricted teo the heavier iow hunmic
gleys (LEHG), with dry food crops else where, sc 23 to aveid
excessive seepage losses, Nevertheless farmers preferred to grow
rice throughout and generally tended to re wasteful in their
irrigation practices. Soiil loss due to rain in the monscon
months of October, November, December and January and loss dus
to wind erosion duriag déry months aliso possibie. Continged
working had been depleted the physical properties cof scil.
3.2.2 Water quality

The Walawe River is the major scurce of domestic water for the
inhabitants. Surface water in the area could be affected by
fertilizers and agrochemicals, industrial effivent and fzecal
polliution. Surface water pelliuticn from industrizl effivent is
not very significant except during the rperiod of effliuent
discharge in to the Walawe river. The main component of the
effluent is orgaric matter evaluated by high COD(Chemical QOxvgen
Demand) and BCD3 (BRiclegical Oxygen Demand after 3 days).
Cognizance sheould be taken of the presence of such potenrtial
impact that could be of a significant nature in the gquest for a
polluticn-free river basin.

3.2.3 Ground water

The main source of ground water recharge is rainfaiil, In the
Walawe area percclation rate is extremely high. According to
field surveys about 80-100 percent cf percclated water reappears
in the immediate down strean Uniined canals in the

irrigation network may allow the

There is nc evidence to suggest large scale impact on ground
water quality and quantity. Nevertheless most of the tube wells
located in the southern region were restricted to use for
drinking purposes due to higqh flucride concentraticon.

3.2.4 Salt water intrusion

The Walawe river enters the sea at Amblanteta, while some
distance £from the river mouth, the water flow branches off
eastward inteo a lagecon at Godawaya. This water does nct enter
the sea because of a sand dune. Sea water enters the lagoon by
seepage through the dune affect the surrounding land.

3-4
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3.2.5 Flooding

The Walawe river does not have
floods have occurred within th

of b b=t

e plain.

owever flocding along the

ut due teo heavy rain.
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3.4 SOCIO ECONOMIC ENVIRONM

izl
2
o

3.4.1 General

Pecple are alzo an integral conponent of the environment and just
as much as their actions impact on the environment +fheir light
vis-a~vis their environment aiso needs careful censideration.
Suffice it to say that emancipation of these peoplie from abject
poverty should be the concern of ail right thinking institutions
and people not to menticn it as regpensibility of government.

The population comprises both eriginal settlers arnd those who
have moved into the area Ffrom other part cf the isgland, Arcuni
45% of the population were apparently iliving in the area, at the
time the Udawalawe settlement programme hegan. Mcst of the gther
settlers are from Hambantota, Matara and Hatnapura districrts and
a few from Gampaha, Anuradhapura and Xurunegaia districts.
3.4.2.1 Average household size

The average household size of the settliers amounted to 6 to 7
persons.

"3.4.2.2 Sex composition

The number of males exceeds the number of females in the area.
As per the figures released by the project office 57% are males

and 43% females,
3.4.2.3 Age structures

A little over 50% cf the po
ig below 14 years of age and an

Those falli

ing within the working age group of i5 te 65 years are
approximate

g wi
y 80%,

b= 33

3.4.2.4 Dependency Ratio

The dependency ratio, the nc of perscns dependent of each person
of the age group 15 to €5 years of the population is 0.7. This
means that approximately 100 persons between 15 and 65 years of
age have to support an extra 70 perscons in-terms of basic needs.

3-10
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3.4.3 Household characteristics
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Residential land in the area comprises both lecally alliccated and
encrpac;ed land., Aithough the intention of the proiject planners
was to utilise cnly un-irrigabie land for residential purposes
there are some who have located their homes on irrigabie langd.
The madjority of the perscns cccupying encroached land have
Fcnstruczei tTheir houses cn irrigable land, a part of wni has
been converted into residential land.

3.4.3.2 Housing

Mcst of the houses in the area are of the ftraditiornal type with
mud walls and thatched roofs., Less than 43% of the houses have
brick walls, cement flcors and tiled roofs. The maiority of the
houses are reiatively small in size.

Sanitary arrangements in the area are nct very satisfactory. The
majority of teoilets are cof the pit tyvpe. 2 very few househnlds
have water seal tolilets.

Drinking water facilities equally appears tc ke unsatisfacrtory
with only, a few of the house holids have their cown welils.

Of those who do not possess wellis rely either on neighblouring
wells, project weils, tube wells and irrigation channels ans
rivers.

Irrigation channels and rivers provide the main source of water
for bathing.

3.4.3.3 Accessibility to services

Because of the well deveicped road netwerk nearly 80% of the
houses are accessible by a motorablie recad.

State owned buses and privately ocwned buses and vans are the most
popular means of passenger transportation. Approximately 73% of
the households are satisfied with the services provided, The
majority of those who were dissatisfied are lcocated away from the
main towns and nain recads particularly in Murawasihena, Rinkanma
and Angunukeolapelessa. The main reascns for their dissatisfaction
were the erratic nature of the services and the overloading of
‘vehicles.

Fever including malaria and diarrhoea are the common illness in
the area and persons suffering from these ailxe:ts usuvally seek
treatments from private Western Medical Practiticoners, Avyurvedic
Practitioners and Hospitals. These services however are not
pasily accessible to many cf the households. Some have to travel
over 4 miles to consult a private Western Medical Practitioner
or an Ayurvedic Practitioner and to receive treatment from a
hospital.

Otrher basic services such as schoels, Co-operative steores and
Post offices are easily accessibile to most of the househclds
since those are generally located within 2 to 3 miles cof the
residences.
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ood r ftained £from z variety cf sources. is
usuglly purchnased from local sheops and mille, fish from itinerant
traders and village fairs, meat from iccal hunters and near oy
towns and vegetables fronm viliage fairs and near hy towns.
Household items such as textiles for Caily wear, kitchen utensils
and torch batteries are generally cbtained £from local co-
operative stores and variety stores located in mest service
centres. More expensive household items, such as furriture,
jewellgry, grocery and cutiery, sewing machines, textiles for
gpeclal occasions and special items such 25 scheol hocks are
available only in the large towns particularly at Embilipitiya.
3.4.3.4 Ownership of Household items
Basic house hold articies such as chairs, tahies 2nd heds ara
owned by mcst of the househelds. Many householids alse own radios,
bicycles and even gold jewellery, particularlily earrings. Itens
such as wristwatches, petromax lamps, sewing machines and wail
clocks and television sets are owned by 2 fair numher af
households,
3.4.3.5. Ownership of farm equipments
The most common items of farm y farmers are
mammoties and ploughs. Besides CwWn sprayers,
tractors, threshing machines and number owning
such items however is relatively
3.4.3.6. Food habits
Rice is the staple focod of the ¢ ; eaten meost of
the time with vegetables and at - fish or fresh
fish. The most pecpular form of prcotein is dried fish. Fresh
fish is also a popular form of protein but unlike dried figh it
is less frequently o;sumed. Consumption of tinned fish, eggs
and meat is less popular. Eggs and meat are consumed by nearly
50% of the households and milk and fruit are not consumed
regularly.




3.4.4, Land use

3.4.4.1

Paddy cultivation, subsidiary crop cultivation and homestead
gardening represent <the maior types of land use within the
proiject area, Paddy and subsidiary creps are grown under
irrigaticn on liow iand holcdings zand homestea2d gardening is
practised on the un-irrigabie highiands.

3.4.4.2 Utilization of low land

Ail the un-irrigable low land is not utiiiced in any one season.
Around 4% to 5% of the holdings remain unutilized.

The majority because of the inadeguate supplies of water and the
remainder because of a variety c¢f factors such =as recent
acguisition, unsettled title, lack of cash and saiinity,

All of the owned lowland is not culitivated by the cwners. Arcund
8% of the heldings were cultivated by the cthers under diffarentc
tenurial arrangements.

3.4.4.2.1 Paddy cultivation

Paddy is the major crop grown on the low lards. Of the
households that grew paddy beth in Vala ard Maha some culitivated
paday on the entire heiding and some only on a part cof the
hoclding. Walawe Project has keen made a record on the highest
yieid cof paddy per acre in the island exceeding 100 Bushels rer
acre and maintained that record over a decade.

3.4.4.2.2 Subsidiary crops

Subsidiary crops are grown beth in Maha and Yala. The extent
cultivated vary from less than 0.1 Ea.to over 1.0 Ha. Varipus
crops are greown and of these Plantains, Chilies, Vegetables,
Pulses are the most popular. A part of the produce is scld angd

General

the remainder is retained for domestic consumption.

3.4.4.3 Utilization of highland
Most of the homesteads ar
but a few who do not

on paddy land.

Qf those who ope

rate i
scome state land and ot h.
Some of the homesteads carry only permanent crops, some only
temporary crops and others a mixture cof permanent and temporary

crops.
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lempcrary cr i i i
5 {.L.c_a:_, --OPE_’: are relatively nmere 1mpeortant in Mana than in
Y 1 E =} ~m »™ T W ~
a?. ine popular cenporary crops are green gran, vegetanies and
nilie v I ¥

C:.'.-_l_..._.S whitle tTne morse 1mporTtant permanent crops are coconut,
- - . .

Jak, mangoes and piantalins,

W
A
.
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Market crops

— [ - - - . - -

fecently several private companies introduced scme crozs which
eV : : cmpanies Iintroduced scme crog hich

have a market out side the igiand, Gherkin plantaticor has given

& Dhigh priority amongst those crops which are grown in

Chandrikawewa and Surivawewa area widely and small scale in the

otner bilocks. In addition malbery and asparagus are grown in

Murawesihena and Binkama respectively.

3.4.4.5 Livestock farming

Livestock farming is not 2 major economic activity within +h

Walawe area but could be chserved at a small secalie

Most households do not raise livestock mainly because ¢of the

absence of suitable veterinary Ffacilities, rpasture land and

adequate credit,

Besides these there are alsc several cther restraining facrors.

Some do not wish to raise livestock for religious reasons; scne

- Sal, g .

because of the fear o¢f damage *to crops; scme because of the

snortage of labour; some Dbecause of inadeguate time & some

because cf inadeguate cash.

Cattle and buffalces are the mest popula s iv ok,

Animals are raised partly for commercial p s artly for

domestic uses. Cattle are kept mainiy f k4 n algoes

LA R 5 il ] 2

partly for mz{kvgn partly for farn w as

sold fresh and the cother part scld

Pouitry is reared only for egrs

Most of the produce from livestock are sold either to the
neighbours or teo local traders. A few households aiso sell mili
to the Naticnal Milk Beard at its ceclliecting centres established
at Embilipitiya and Angunukolepelessa.

Those wheo sell livestock products, particularly milk derive a
fairly substantial income from their produce.
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3.4.4.6 Homestead cultivation
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3.4.5 Economic Activities

3.4.5.1 Agriculture

Agriculture is the mo nomic activity in the ea
and consists of the ati racdy and crops on the
lrrigated lowlands and homestead gardening on the un-irr ie
highliands. Paddy is the most popular crop on tn irr 2d
lcwilands and is grown koth quring the Maha seascn and th iz
season. Subsidiary crop cuitivation on the irrigadble igo s
ig less widespread and is confined mainiv o Muravesihena and
Angunukclepeliessa. The most important subsidiary crops grown are
rlantains, chilies and vegetahlies.

Homestead gardening includes the cultivation of both permeant and
temporary crops. The more popular creops are cocenut, Sak and
plantalns. Fewer persons cultivate Temporary crops and thaz teoo
mainly during the Maha season., The more peopular temporary Crops
are green gram, chilies and vegetalbles.

Livestock farming is alsc practised but is no*t very popular.
Ca;t}e %“d bufﬁaloes are the najor livestock types and zre reared
mainly for milk and draught purposes.

3.4.5.2 Industries

Industrial development in the area is negligible. Nearly all the
major industries are state-owned industries and these incinude the
Paper Miil at Chandrikawewa, the Tile Facteory at Uswewz and the
Rice { ketiya, Kachchigala and Uswewa. The other
indu area inciude a few small scale state-owned
cett such as textiles and some privately-owned
serv uch carpentry werk shops, rice miils, cycle
repa es and metor repair shops.

3.4.5.3 Towns

The services required by the local populaticon are provided by a
faw towns. Embilipitiya the largest, is located cn the main
Ratnapura, Hambantota rcad approximately 13 km from the dawalawe
Reservoir. The other towns are Angunukolepelessa, Thimbolketiya,
Udawalawe, Tunkama, Palleqama and Barawakumbuka. A1l of these
towns are essentially small service centres catering to the basic
needs of their hinterland populaticns.




3.4.6 Labour force and employment
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Labour force

s . . .
5] - .- - - - - - -
lhe total families are 321326 and the populaticn amcunted around
- i i - i ‘o E
156,000, ine majority of the menmrers of the labour farce are
™ ) o - - - - - ——
males. Females comprise akout 40% of the iabour force, The
~abour force is markedly youthfuil,
rm- - P 3
-flere are more people in the younger age groups amongst the
females,
Th ducatipnai lavel F o+ 3 £ £ iar £
£e ecucational levels of the members cof the lzbour forsce are
guite high

3.4.6.2 Employment

, - ; . . - i .
Less than 50% cf the pecpulation hetween 18 and 55 vrs is
permanently employed. Permanent employment is more wide spread
i d
amongst the malies,
r-ic-,_l'.-i-uy- AT A i TN 5 1 F H -
1y e o Yy vy oy oibh alal T amm o -
Agriculture p ovides the principle scurce of enplicoyment
parricularly tTo the chlef nouseholiders., Arcund 10% of the shiaof
householders have permanent jobs cutside asriculiure.
Because of the dearth of seccndary activities aiil of these
v - mnin i in a yariatr:s T ftarriary amc+riviria I Tele
r 1S ar mplo 1l a variety oI tertiary activities such as
: - " = . . ; . . -
trading, tTeachlng, security services, transport services and
; Y ;
government institutions.

Some of the chief househclders have subsidiary cccupations. Most
of the chief householders who are permanentiy empioyed cutside
agriculture take to farming as a subsidiary occupatiocn. On the
cther hand for those wheo are permanently in agricuiture the most
important type of subsidiary empioyment is casual lahsur. Many
of these persons work as agricultural lasbourers particularly
during the periods of peak farming activity. The other important
types of subsidiary employment are trading, c rpentry, gemming
and government services,
In some househoids a few members of the family are alse enploved,
some permanently and others temporarily. Qf those who were
permanently emplcyed scome were in agriculture and others in non
agricultural activities such as teaching, government s rvices,
es, cotwear factory, sugar
w

security services, garment factori

factory, Paper Corporation and la

he majority of those who re t
sual labours mainly in agricultrtur
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4.6.3 Unemployment

Nearly 40% of the members of the house holds between 18 years and
65 years are unenplioyed As is to pe expected the levels of
unemplo ' n y er 2 gst th ales than
amongst ; o ticulariy
amongst The
educati ..'.C}'E’i
males &

3.4.7 Sources of income

The members cf the househclids derive an income from a variety of
gources. The most important source of income ig the iowland.
Off-farm earnings provide the next maior scurce cf inceome. Y
substantial number of households depend on focd stamps.
Homesteads provide a source of income to approximately 20% cf the
households. There are several gther sources of income such as
rernt, pension and buying and eliing of gems.

The area is accessible only by rcad. Highway A-18 which runs from
Peilmadulla to the Nonagama Junction traverses the area angd
functions as the major access rcad. The area is alse served by
two minor rcads one running from Timbolketiya to Thanamalwila andg
the other from Tunkama to Hungama via Angunukolapelessa. The
other roads are mainly gravel roads. Although classified as fair
weather rcads they are motcrable even during the rainy season and
hence provide access to most of the settlements in the area.




3.4.10 Infrastructure

3.4.10.1 Schools

The educaticnal needs of the area are supplied ty 64 scheols, of
which one Madhya Maha Vidyaliaya, 13 senior schools, 325 3unior
schools and 14 primary scheels.

The teaching staff in the schoplis comprises graduates, trained
teachers, untrained teachers and teachers having the necessary
gualifications,

4.10.2 Hospitals
The area is sarved Dy 04 fhospitals and two government
Gispensaries and two ayurvedic hospitals and cne avurvedic
dispensary.
3.4.10.3 Banks
The necessary ba “}inq services are provided ty 24 hanks of which
02 are rural banks
+3.4.10.4 OQther Infrastructures
The area is served by 05 post offices, 20 sub post offices, 52
co-cperative regional, 11 co-operative rural banks, 12 weekly
fairs, (05 police stations, (3 divisicnal secretary cffices, 77
grama niladari offices and 03 courts.

3.4.10.5 Places of Religious Worship

The area has 80 temples of which the cultural and archaeclogical
value is considered in high esteem and two catholic churches.

3=20
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Fuel Wecod Supply

Frel wood is a widely used source of energy and will
continue to have future demand as welili. ility of
fuel wood wiili decrease. The fuel woo dzmental
probliem at present since many familiies vel woed
from the secondary forest which is trans bicycle
z ; o A 5
by the men. Women do not venture cu=z ces but
gather fuel wood more within reascrnahie nces of
their homes. In town areas pecple purchase fuel wood for ordinary
da tTo dav reeds bur tha NUIOND2ED Tigitra T mAar =rar &% e 3 F3 anoeme
as UT The purchase figure 1s not thart SiglIicanct.
3.4.12 Domestic Water Supply
Domestic water supply is a fundamentsal preblem now arnd will ke
so in the future. Anaiysis of well water in several rlaces ha
indicated its unsuitabi 1 g
electrical conductiv n
chlorine,

3.4.13 Diseases

Environmental changes associated with thae development of
irrigated agriculture and human settliements are known to have a
great impact on vector and water- bhorne diseases., The netwerk of
irrigation canals had been created good breeding grounds for
mosquitoes. Gem miners in the area left uncovered pits which
coliect water.

These effects arise from project related changes such as
increased volume of open water, the creation of new arezs of
standing water changes of the annual water level in the smail
tanks and changes in the ratio of domestic animals to the human
population.

Malaria and diarrhoea are the major diseases in the area. Other
health  hazards enccuntered are snake hite, Feisoning,
agricultural accidents and water-borne diseases associated with

sanitation.

3=21
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Chapter 4
4.1 Environmental Impacts of the Pulp & Paper Industry

Production of puip & paper affects the environment in a number
of ways. Basically they are

Bir pollution
Water poliutien
Land pollution
Noise pollution
Thermal poilution

Pollutants are discharged into the air and water, noise is
generated & the mill buildings & stacks econstitute a fearture of
the landscape.
Noise from the process equipment & from internal & exterrnal means
of *ranspokb bevng features cf all nmilils r : landg
cape plcture is atfect°d especially by pu s. The
process equipment can be 50-i00m in height, with chimney stacks
rising to between 100 & 150m.
The air & water pollutants originating from the weod & non wood
compo"vpts & frem the normal preocess chemicals may be incliuded
in the process discharge.
In addition, the mills emit & certain amocunt of auxiliary
chemicals like chelating agents & sliimicides.
Most of the solid water pcliutants from pulp & rpaper nills
consists of fibres escaping from the process. The rest consists
of solid inorganic salts bark & wood fragments mineral fillers
etc. These form deposits mainly close to the point of discharge.
However, the finest particles are carried long distances by
water, making it turbid.
The dissolved water polliutants f£from the process can be classified
into coloured material, easiiy & slowly bicdegradabie material,
toxic material & salts. The coloured material originates mainly
from the woeod lignin. Highly coloured effluent are those from
the bleaching & screening departments in a pulp mill,
The coloured compounds are relatively stabie to bicdegration.
Under certain cenditicns they reduce the penetration of soliar
rays into water & thereby reduce the biological activity in the
water and on the bettom.
Part of the material emitted from ulp & paper mills is rapidly
degraded by the micro - organisms in the water. The biological
degradation of organic nater'al. dissoived oxygen is consumed.In
extreme cases this can lead to oxygen depletion, which severally

affects agquatic life.




B
i
&
i
j

EZxample of toxic components in the effiuent are free chlorine
from the bleach plant & resin & fatty acid soaps frcm mechanical
as well as chemical pulping & bieaching.
Ggseg and dust are emitted from pulp & paper nilis. Suiphur
dl??}d?r scme hydrogen sulphide & other malodorous compounds are
emitted from sulphate mills & suiphur dioxide from sulilphirte
mills. Small amounts of chiorine & chliorine dioxide are alsc
emitted from the bieach plants, but will normally not cause any
effects outside the mill area. The s0liid material consists mainly
of inorganic salts. It should bhe pointed cut, nowever, that by
far the greater part of the chemicalis inciuding the sulphur
compounds are recycled & reused within the process in modern
mills.
The main environmental impacts of pulp & paper industry comes
from the pulping & bleaching of chemical pulp. The polliuticn lcad
from mechanical pulping & paper making process is usually lower.
However the poliution arising from the sources described in this
para could not he destroyed but shouid ceontrol.
4.2 Process Descriptions of the Embilipitiya Miil
The fibrous raw material weed / straw is composed principally eof
cellulose, hemi ceilulose & lignin {C;H;0.(0CH};]. Celliulcse is
composed of long chains of identical chemical units. Lignin is
the glue keeping the fibres together in the living plant. Lignin
contains chromophoric groups giving the fibre a meore or less
coloured appearance.
High yield pulp does not generally form a strong parer. It is
necessary to remove the major part of the lignin from the fibres
in order to improve the strength characteristics of the pulps.
In the process a large part of the hemicelliulecses are also
removed. Depending on the amcunt c¢f 1lignin removed the
characteristics cof the pulp change & the pulp yvield drops. There
are no well defined yield l1imits between various groups of pulps.
The following table gives a rough indicaticn cof the ylelds for
the main pulp groups.
Pulp group Pulp yield % Process exanmple
mechanical 90-97 stone
chemimechanical 85-85 qglé soda
semi chemical 60-85 NSSC . »
chemical 40-60 su%pg%te, sulphate
dissolving 30~-45 sulphite, sulphate
Chemical & dissolving pulps are both of the_chgmical pulp type
which means that the fibres are libg;ated by chemical dissolution
of the lignin middle lammella. Thus no mechanical action ii
Pt

refiners or beaters Iis rgqu}red‘for fi@re_separation: exce
possibly for the treatment of kncts & rejects.

The chemical recovery is common practice in the manufacture of
chemical & dissolving pulps. In developed countries it is said
i\ there is no chemical recovery tnere 1s no viable process of

pulp & paper.
4-2




4.2.1 Straw preparation

The baled straw is fed inteo the cutter by a bale cenveyor frem
which the cut straw is biown in to the deducting cyclone. The
dust from the cyclone goes cut through the top & is blewn in to
the wet separator through a sucticn fan. Dust is mixed with
water & sent down the drain. The dust free straw from the
cyclone drops on-to a reversible conveyor which can either by
pass the whole wet, cleaning process or ¢rop the straw into the
pulper. The straw is mixed With water in the pulper which has
an agitator at the bottom. This mixture over flows into the de-
watering drums where the dirt water is drained cut. Washed straw
from the de-watering drums falis in to the scraper conveyor which
can either feed the straw into either of the screw presses or by
pass them & send the straw to the silo. The straw from the
scraping conveyor is fed into screw presses where it is pressed
& some of the water is sqgueezed ocut. From here the straw édrors
on to the conveyor which takes it to +he top of the silio where
it drops on to ancther smail conveyor which can either drop the
straw into the silo or by pass the siioc & send it to the digester
house, Straw is discharged out of this silp by means of a
discharge screw & drops it onto conveyor which in turn drops it
into another conveyor which conveys it to the top of the digester
house. The washed water from the system filows into a dirt water
chest & this water is recycied. The overfiow from the chest is
passed through an arc screen where the spoliid impurities are

removed.

The basic change which occur in this system is physical. The
size of straw 1s brought down & relived of its dirt.
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4.2.1.1 Straw cutter

T;%s!ccn31sts of a2 shovel roll (roll with radial plate paddles)
which opens the bale & it is seized by the devil roll situated
benind the shovel rell & sent into the feed chain. The devil roll
can b? adjusted vertically. The adiustment depends on the size
& condition of the bales. If the bale is of bigger height then
this roll should be brought up. The feed chalin is mzde of strips
of sgall angle irons linked together by rollers. The rollers run
on ;lr;ular wheels, There is a lcwer & uprper chain & the upper
chraln is pivoted at one end & the other end moves up & down
according to the material flow. Straw passes to the cutter knife
threough the toothed press rolis. These consists of an upper &
lower reolls which presses the straw by means of the movable upper
recll which moves onr a vertical guide. The cutting section
consists of a six arm roter with six knives fixed con te it &
there dead knives fixed at the exit cpening of the press section.
4.2.1.2 Dedusting Cyclone

This is a big vessel conical at the kottonm & cylindrical at the
top made of steel with a bucket wheel at the bottem. The cut
straw enters the cyclone, in tangential iirection &
consequently the straw perfeorms a vortex motion in which the
light dust particles move towards the top & get removed by the
suction fan and the straw drops on to the hucket wheel which

pulls the straw down to the conveyecr.
4.2.1.3 Suction Fan

This produces suction for the straw to come from cutter to
m ne to the wet separator.

4.2.1.4 Wet Separator

This is a steel construction with a cylindrical part & a conical
bottom. Water is sprayed from the top mixes with dust & goes down

to the drain.

4.2.1.5 Belt Conveyor

This can either drop the Stf
whole wet cleaning system. 1In
belt meoving between twe rolle
rollers.

pulper or by pass the
s s of an endless rubber
upported in hetween by smaill

u
ct D
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4.2.1.6 Pulper

Thls‘ 1s a cylindrical steel wvessas
vertically from the bottom.
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When the straw is mixed with water & agitated, the mixture
performs a forced vortex motion.As the cut straw falls from the
conveyor into the centre of the vortex. The heavy impurities get
sucked down into the vertex & settlies down at the bottom. Ihne
straw water mixture over flows tangentially out into the

dewatering drums.

4.2.1.7 Dewatering drum

This is a mild steel cylindrical perforated drum
resting between two wheels at both ends of the drum 1
rotating kiln. The over flow fro
drum through one end & dischar
through the other end, during whi
Grained out through the perforaticn
The removal of dirt is facilitated »
drum.

4.2.1.8 Scraper Conveyor

This consists of two chains running horizentally on sprocket
wheels with plates fixed between the chains vertically like
paddles & whole unit is fixed inside a box with two cpenings at
the botteom for discharging. When the straw drops con the conveyor
it gets pushed on by the paddles & as the chain goes round the
sprocket & comes back, The paddies scrape The straw along the
bottom of the box & discharge it through the cpenings into the
screw presses. Lf the presses needs to be by passed, these two
openings would be closed by a hané wheel & straw gets scraped to
the end of the box where therough a third opening it drops on to
the belt conveyor to the silo.

4,2.1.9 Screwpress

This consists of conical screw ccnveyor made of alloy steel
completely covered by a pasigq ocf cast steel. As the straw
passes through the screw it get compressed & sq;gized out water

flows out through the openings on the casing. I
straw preparation to the silo conveys by a belt conveyor.

4-5
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4.2.3 Heat Recovery

During degazing and blowi

7 a ng hot vapours wiil be blown in tc blow
tgnk ;rom tne digester. These vapours comes cut of the top cf the
bng tank and passes into the condenser wnere it is sprayed with
water ﬁ;om the condensate tank. RAmount of water Eprayed is
controlied by a temperature controiler whizh controls it
according to the temperature of condensate ficwing out cf the
cogde;;er. The condensate tank is éivided in two, upper chamber
and a lower chamber. The upper chamber is at a higher temperature
tnan tne lower chamber, Condensate from the condenser flilcws inte
the upper chamber .of the condensate tank from where it is pumped
to the heat exchanger through a filter and comes back to the
lower chamber cof the condensate tank from there it is recycled
by spraying in the condenser. The fresh water addition te the
heat exchanger is contreoclled by a temperature controllier which
actuates according to the temperature ci condensate ficwing cut
cf the heat exchanger. Heated water from heat exchanger fiows
into the hot water tank. From this tank hot water is pumped
through an injection steam heater, tc the pulp mill. Steam is
a2dded to the hot water through the injecticn steam heater and it
is contreclied by temperature contreollier which maintains the
temperature of hot water flowing out of the heater. The straw
into the digesters fed through feed tule by a belt conveyor.

4.2.4 Digester

The main body of the digester is cylindrical in skhape and it
changes smoothly into a conical shape at both of its ends. At cne
end it has the opening for the fiilirng (1000mm dia.) and at the
other end is flange for the bail valve 200mm dia. This is
supported by two shafts welded on to the cut side face cof its
body at two diametrically opposite points on the middlie plane of
the digester. A big gear wheel is boited to cone side of digester
which is driven by a small pinion wheel of a reduction gear box
driven by a motcr. Steam is sent through cne of the shafts whose
inner end is joined to a perforated pipe which runs along the
inner side of the digester in the form cf a circle. Steam is
injected through to the perforation cn this pipe. The inner side
of the other journal is joined to a pipe ﬁhlcn runs up along
digester wall towards the mouth of the digester and is w 1ded on
to a perforated chamber around the mouth of the digester. This

pipe is used for degazing.

The perforated chamber will allow only the vapours to go through,
thus preventing any pulp going into the i?ga:lngvglpe. Fu?t;er
more during degazing the dzqes;erlmust be in a ve;glcal position
with mount facing the top, SO t@at black ll.ugr w%;l not go into
the chamber and the degazing pipe. A provision is made in the
pipe line to add cooking liguer also through this pipe.

4-7
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4.2.5 Washing and Screening

Pulp from he blow tank is

throuqh : - T . |
gh s metal tr pumped to the 1 ,
r ra 4 - —St stage =
stage black liguor P and a2 mixing tube it is a'-?uza?"‘“"z '«iis.-er
- - - L1 an 8 -
ailuted, Wit ist
As the pul
& ul .
black 1i p goes through the first ‘
1 ligquoxr and it . h- first washer it is Fraad f L1
sprayed on to it Dl?' washed with second stage bla g o KR
Shredder Whe"e st SJulp frOm thﬂ ;;'S; '--—: "_are black Lriquor
bt s ~ - | v e Y- a3 3 . <
sent to € 1T 1s mired with second Wwasner falls nto a
s . - second stage wa T ves .——VU"-Q stage b"a":{’ T3 recrra ~
third sta ashing and in turn black llgquer anc
: ge washing. Th ana in turn to susther shrada ~
TO a scgre 1g. lhe washed pulip fr it shreqcer Ior
= ew conveyor wiﬂe: TR pl el Irom tThe was;‘ﬂ‘”s —
and sent down to t:* e Tt is G1jubsd with thickenss § érops on
. . he wasi i 't ST tnickener back water
extracted from all -f'nre:SEEd.s'-DCﬂ hest. ihe blaek liguos
! i -~ il 4 - " & SQ2QCHK ‘lv-‘:‘,:r
separators from which it Le pumped £ Lhe resnec the EEsEenst
chests. Pulp P‘-’-mped“%‘_ is pumped to the respecti '_e-‘ respective
- L ) - - e temrw- - 3 e~ 3y &
screen through a mivi:c_m btne washed stock chest ,:-,‘;w"“"'_ liguer
the pulp i LA SRae and a heagd caest I.ows to fiat
h p is diluted at t - head hox. Tmring thi i -
P at two i . luring Tthals transier
pump with fresh water and tié‘-t% once at the suction side of ti -
- ner T T¢ s Vimls " = lde cI tTons
thickener back water. The rej at the inlet to the head box witl!
to the rej : : r. The rejects from the £f: nheagc bCoX with
he rejects chest an ; m the fiat screen drops i
pulp fr 5 nd the accepts to the €1 drops 1iih
ek here is diluted with thicl the accepts chest. The
suction side of ti A thickener bacl & ==
e . ige O the pump and the pn’-n s =L warter at tThe
- reen through a head beox. The reije :s:;-w_v_.s _pumped to he cowan
= = . \ N " e . & rej o hi : X -= ar
-_—ipara,ea. in the flat screen is removed ,-‘c‘“.‘ are too smail to be
it flows into another flat scre remcved in the cowan screen and
in tO +h . . i -l creen. Xeljects from R < g
sc the rejects chest and the accepts e s (e vt drops
Screen accepts chest. The accepts i rop into the pulp flat
into the cowan : cepts from the cowan sc
back wat . screen accepts chest gets dilured ] screen drops
f.c Wat?r and is pumped to the cenv"-v-w'cie;-“:.-h Yy the thickener
ine rejects whick escaped the c»—ea‘;“e* System waere very
4 P " ok reens, r e - —_—
rejects from here is dropped in the reject are separatec. Ine
from the centricleaners flow In to i-l'z:ers chest. The accepts
1 { i i =" == = St Tal !; r \d > - 2
gonsz.spency is increased by removal cf water crenss ‘ahe‘e its
rops into the high Smsity pulp FhEcUgH A . The thickened pulp
sarilige : . ul hrough e - .
iumped into the high density unbleached s,oi-ewtcc:—;«.rexcr and is
}-ack liquor from the black liquor cl ost W-“(.{e side. The excwse
chemical € r chest No.l is pumped to th
cliend recovery system through arc screen The solid ped to the
from the arc screen drops in te the bilow ,::1;‘ clids separated

ey s -
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4.2.6  Bleaching

The pulp pumped frem the Brown Stock Hig:

.- e t « High Density Stor Toy
goes tnFOan a consistency requlator e n?s}t! H,T&age bl
pumped into the chiorine mixer. & il v g T el w4 o=
fon AiacHIETE: L hnédub-ﬁ-. A flow indicator is installied on
) =3 1 ne OX wWhicn iy 5e o <3 3
threough. Chlorine is in4ec+=£ 5 2 gives amount of pulp going

o % S n3 rTe 1Nty i 1 Sutaer heat + 7
chlorine mixture through oo voe ~ine Juat oetere oo
indicat 1 gh a chlorine injectricon nczzle. A flow
indicator and requlating vai ; ;v od e 3 o3 the wal
; . lating valve is fixed on the line and the vaive
is operated manually. The motor of t e s o imlet wmuams
1 TPE lually. the motor of the chicrine mixer inlet pump
is inter locked with chiorine inmlei vaive and the stock outlet
Valv : . ! e A LEL ilve =R, ne tocx outiet

alve of thg cn%orlne mixer in such a way that these two valves
cilose when the above motor stops. In in F fho ehori e
b e, L 18 &0 mOtor stops. inhe pulp Irom the chorine miXxer
. btde cnioFlng tubes at the bottom and it comes out cf the

QWEE ¥ ove;f;pw1ng from the top. The rate of flow of pulp
shou d bhe adjuste§ in such a way that the pulp retenticn time
inside the tower is about one hour.

A gcraper is installed at the tep of the chlorine tower t crap
ek c > ‘ e tep e tower tc scrape
e overflow and drop the pulp into the overficow chamber. A water
spray 1s.r%xed 1n51q§ the Pygrflcw chamber to facilitate the pulp
to fiow into thg ouqlet of the gnamher. The pulp fiows £rom here
into a mixing tube where it is diluted with the filtrate from the
chlorine washer. The diluted puip flows intc the chicrine washer
where it is washed with hot water and the washed puip drops into
the screw conveyor. A plastic hood is £fixed on teop of the
chlorine washer to cover the drum and it has an cutlet duct with
an exhaust fan. This will blow ocut any excess chlorine coming
with the pulp. Caustic from the cgustic doing tank fiows into the
screw conveycr through a flow indicater and manual contreol. The
causticised pulp drops into a steam mixer where it is mixed with
steam and the temperature is brought up to about 60" c. The pulp
in the caustic tower is maintained in such a way that the
retention time in the caustic tower is about one hour. Caustic
and hypo is added from the caustic and hypo doing tanks, through
a flow indicator and a manual regulator. Caustic and hypo are
pumped to these doing tanks from their respective intermediate
storage tanks in the grounc floor/pulp mill which in turn are
supplied from the chemical preparation system. After the addition
of caustic and hypc the pulp 1s dropped into a steam mixer where
lied to about 40 ¢ maximum nd it is pumped

temperature is contre
into the hypo tower

Jorit
o]

it i
through a high density stock pump. Pu
T n

enters the hypo tower through the top, gets diluted at the bottom
With byos filtrate and is pumped cut_to_tng.gotary vikbration
screen through & mixing tube where it 1is p:;gted with hyvpo
£filtrate. Retention of pulp in hypo tower is about two hours. The
pulp is removed of any dirt in the screen and sent teo the hypo
£ilter where it is washed with hot water sprays and discharges

and is pumped to one of high density

into the screw conveyor SR 55 Lo
bleach storage towers through a high density stock pump.




4.3 Air Pollutants

The delicate balance of #;

T ; the atmosphere is effected by the
emlssions ?0 the atmosphere from the pulp & paper industry. The
maln emissions to the atmosphere can he classified as Listed

helow.

Suliphur compounds
Chlorine compounds
Inorganic dust
Organic dust

Flue gas

These emissions come out from cockin washing, b

boilers, evaporation plant, lime ki
L ]

The main environmental impacts of the pulp & paper

caused by the emissions from the pulpin ile

pulp & from the recovery plant.

4.3.1 Sulphur compounds

The emissions. of sulphur compounds to the air are cof two types.

1. Malodorous compounds, such as hydrcgen suliphide(H,S), Methyl
Mercaptan{MN), CH,SH,Dimethyl Suiphide (I¥S) ,CH.SCH;, & Dimethyl
Disulphide (DMDS) ,CH,;SSCH;
2. Sulphur Dioxide(SO;)
The malodorous compounds are fo;;gd _ma%g}y in the sulphate
cooking process. 1he sulphur Qicxlae is liberated in the acic
sulphite process but also in the neutral su{pn}:e—& n:§u%p“;ye
processes. In the sulphate processes some SO, is formed in the
recovery boiler. Neverthgless by th so%a’f:ccess being used at
Embilipitiya mills, emits neitner ma;cﬁsrclsr ccmpiuﬁ‘s- ror
sulphur dioxide provided that the chemica. SyStem can. b ke
free from sulphur. However thils n[as proved to be very difficult.
Sulphur Dioxide is emitted from the recovg;y‘fu;“ace & the 1i;e
kiln. 1In soda process with very low su.paur To sodium ratio
normally NOSC, is emitted from the black 11 ?cr+2urn1§g: From ETE
lime kiln the SO, emission is malnly cggseé by the suL?“u;_xn‘T“e
fuel. Still, most of the sulphur dioxicde 1s iasorped in the lime
. : +o the white ligquor. Low r@ of the ligquers use@ for
& Trmnsrarres Sulphur containing gasses are toxic to

washing increases S0O,.
man.
F lphur dioxide can be converted in ?o su%phuric acid in
t?gtgigoighire which could contribute to acid rains.

used at Embilipitiya mill the SO,

; ocess : _
By the soda pulping PIC n emits only by the furnace oil for

g 5 low (whic ; e _
e$1351onsdariizir§t poilers). Thus the danger of acid rains are
steam productlor -

irrelevant to discuss.
4-10
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rganic compounds other +i
s P ;i ner than these nba il ;
emlt’CEd IYom various Sources ; T = containing suliphur, are
- - — ~ S 1r n Lo —_— - =
compounds include Terpenes gf;e pProcess. TInhe major types O
rrganic compounds releaseg WJD““!-:Ocar—?ns, Alconols & otaer
or straw in the chemical préﬁgéfhip PEOGUCING Witn wWood Spec:ies
The emission rate and significance of these compounds has not
heen very well investigated althor Yoo ot s Pl
. . -1gateéd altnougn it is well known that some
of them can act as odorants. e memT
) = 1 =
L £lue JRIES from the recovery furnace & the lime kiln contain
minor amounts of polyaromatic hydérocarbons Ealvaramatic
e = < ~ s N b -t - - Lu’&‘i‘_\—‘_..m\.wﬁ"-
Hydrocarbons form a group of compounds containing several
aromatic rings and many of the compounds are known to cause
cancer
Yowever in Embilipitiva mill since debarked woods are used in the
process emission of organic dust is very less.
4.3.4 Flue gas.
In Fmbilipitiya mills flue gas emits from the furnace oil bu;g}nq
in the steam producing boiler & the blarck liguer burning Kiin.
This may contain carbon monoxide (CQC) cargc;'élcxzae. nitrogen
oxides (NOX) sulphur dioxides (S0y). il yolatile compouncs
8 +3 - " FFfamt!t 3 -
The environmentalists jargon "the green house e:-ect& is tkhe
i 1icaf t Ls: rgen rbon
result of the delicate balance of atmospaeric oxXYg ca
dioxide being upset by human activities. . L
o e i R F i +imated to be responsible
The increase in the layer oI ;0213 eak : i "f: e
i i iobal temperature DY 2C in year 2013
for an increase 1in ¢i° P - . D s
ce e T ; halance. Even theougnh no findings were
affecting the seological balames. EVBR Lo~ 7 ) =X
5 S s he amount of carbon aloxice emissicon 1in the
MHOASEL o <3 P L.
vy Fega;alng_yhe Those emissions may contribute tec tThe
Embilipitiya milil. no o : - bl
i £ the atmosphere, as a wiole.
increase in the layer of Coy © -
Inri il type f thermal
Ni id are formed during ail TYFSS e -na
itrogen oxlde€s ©&°-  tfion occurs, either through reactlon
combustion. This ‘qrm“it,é en & oxygen or through 2 reacticn
between the atmospherﬁ: nguélg&“atmospheric oxygen. The major
between nitrogen 1nft~i e combustion 1is %it:cgen‘mon?x1de.
compound resulting rom =~ ide, normally less than 5% are

f £ o diox:
Smaller quantities ©% nitrogen
also formed. 1 fac

n several factors.
- ; en oxides formed depends i?,s ¥e ;;”aa Y,f
The amount of nitroder flame temperature & tne oxygen

. oy the o P :
The most essential being The formation cf, nitrogen oxides
concentration in the flame. res above 1300° C, particu.arly

with temperat pove 2%. In addition to these

increases rapidly

i is a , o4
when the oxygen concentréﬁlzgeﬂ ontent of the fuel & <the
N : - 1 yitreges T e he nitregen oxid
two parametersé1jfﬂiowbustion unit infiuence the n g e
configuration © e

formation.




Orgé?ic compounds other than &n

emitted from various sources in £che containing sulphur, are
compot_mcis 1nclx,}de Terpenes “‘,?1 ,.E Process. 'I'r_.e :_:a'jc: types of
organic compounds released wiep‘;:?ocfrs?ns' Alconols & other
or straw in the chemical proce;sj*p e S e
The emission rate and significane =

- - - e
been very well investigated althouc
of them can act as odorants. .

- The flue gases from the recovery furnace & the iime

. kiln contain
BLOOL amounts of polyarcomatic hydrocarbons Toiyaromatic
hydro;grboqs form a group of compounds éeﬁtain:";J ;=:=;;I
aromatic rings and many cf the compounds are r.z‘.o;:;. to é?tuse

cancer.

However in Embilipitiya mill since debarked woods are used in the
process emission of organic dust is very i

4.3.4 Flue gas.

In Embilipitiya mills flue gas emits from the furnace oil burning
in the steam producing boiler & the biack ligquor burning kiln.
This may contain carbon monoxide (CO) carbon dicxide, nitrogen
orxides (NOX) sulphur dioxides(SQ,). ALl volatile compounds
The environmentalists jargen "¢he green house effect" is the
result of the delicate balance of atmospheric oxygen & cardon
dioxide being upset by human activities. " .
The increase in the layer of Co, is estimated ?{ be responsible
for an increase in global temperature oY 2°C in year 2043
affecting the ecological palance. _Even_;ncpgn “c;-znazn%s wgie
made regarding the amount of caroen dioxide %E:E%i?n ff ;:e
Embilipitiya mill. Those emissions MEy ROALEILRES F" the
of the atmosphere, as a whole.

increase in the layer cf Co

5 : B o ) N T} -
Nitrogen oxides are formed during &-- ty‘ﬁf ,S: rtne£?a1
o e X1 This formaticn pccurs, eltner__tn-m.._m reaction
omoustion. . :trogen & oxygen or through a reaction

5 . b 1 n - .
between the atmosggeréignfuel S atmospheric oxygen. The major
between‘nltrogéq 1n;fﬁp the combustion is_nitroqen_mongx1de.
compound resulting é- ‘%roqen dioxide, normally less than 5% are
Smaller quantities of Bl )
also formed.

- 3 ral tors.
Ti i trogen oxides formed d?pend%.iPnfevz-iﬁ~facﬁ?ls
519 amount of ni .rl heing the flame tel.'n;pe-_a-t_..e‘ d ne Ou'{:&ﬂ
The most essential =257 The formation cf nitregen oxides

- . ihe flame. ' b4 nnl sr L
concentration in the flam ~es above 13007 C, particularly

. s g i veratur = L i -

increases rapidlY w1th‘t€§§§1;s above 2%. in addition to these

when the oxygen concentra_‘._ro*&en ontent of the fuel & the
- nl .

k-

two parameters. the influence the nitrcgen oxide

; . 1bus
configuration of the combu
formation.

+ion unit




e e

Emissions of nitrogen oxide subject tq

sunlight & presence of her; c_ib a reversible reaction by
atmosphere causing damage to the 2rJons depleting ozome in the
gitraviolet rays Czcne layer protecting us from

i NOI—__-‘—,O*'O:- —_— 0
Eydrocarbon

in Egbil pitiya milil the boiler temperature is 1500° C.
Tnere;gre’emlssloqs of nitrogen oxides could be expected tacugh
investigations have not boen made so far.

In pulp and paper Industry steam generation processes alsc emits
toxic compounds. Nevertheless at Embilipitiya mill steanm
generation process has been a complete process thus emissions are

negligible
4.4 Water Pollutants

Basically the paper mill has two types of e?ff .
effluent resulting from washing oI s::;w & the blaci
resulting from cooking of straw in caus

relatively harmless and may amount to

main component is organic patter as r
oxygen demand (COD) & biological oxy ;
(ROD3) values. A major fear is the contan
water pumped to Ambalantota & Hambantcta.
used by the people along its way. 'n"%:fs q;
river and in the estuary js another area orf
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.4.1 Suspended Solids

2l ET‘-"E.JD: pa.rl.: Of the S’JSPQT‘.’.;.E"':.. Sol;f;c in tma miii ofFfivent
usually consists of fiy g WS mer bel il Boo bt
T : B res or Ilbre pa"‘:'r"ios The fihres zre
OL TNe Same Type as thoSe in +he Fiond om0 22777 -
detrimental Besaties bhae o o 08 Einal predaets. EBlbres are
cLioWELLAL DecCause tney tend to settie in the receiving water
forming Ilbre banks in which fermentation maw spwne . This may
a s . = -'*b--'--: =V la) cour. L2125 LAY
?%u?:_PT{qe§+d9?lEt1°n- Suspended fibres in the water cause
turbielity. 2t also causes stress symptoms to fish and infiuences
their respiration rate, growth rate, biood composition, ability
toc find fooc, avoid enemies etc. It has been concluded that low
Foncgntrgtlong_(n?%ow 25 mg/l) of suspended material is not
harmful to fish life, Chemical pulp fibres decompose more
rapidly 1n comparison to other puips.
4.4.2 Slowly Biodegradable Compounds
Slowly biodegradablie compounds in the mill effiuvernt mainly
consist of high moclecular substances of lignin & carbohydrate
origin. The amount of such compounds in the milil effinent could
be estimated by measuring the COD value (chemical cxygen demand)
& subtracting the BOD value (biolcgical cxygen demand} from it.
The lower the ratic BOD/COD the higher is the fraction cf sicwly
bicdegradable compounds.
Such compounds are usually coloured & or;gi:a;es ma;gly_f;c“ Fccd
lignins. Highly coloured effluent are thcse from the rlileaching
& screening sections in the pulp mill., The coloured compounds
reduce light penetraticn into the water. :@ey_a;gq affect the
drinking water. Living organisms may absorb slowly rlodegracanle
compounds which may cause them blological changes.

4.4.3 Easily Biodegradable Compounds

picdegradable compounds is
ble part of the woo

The content of easily 5 X
cegsses i3 easi
o) 1

by the BOD test. A considera : ot
) . : i & I chin
dissolved in the pulping & iieic“Pghng }
g 3 T r i f such mpoun 1
biodegradable. Examples o©L 5} % A . . o,
Hemicglluwoses methanol, acetic acid, formic acid, sugars
her i ,

etc.

w
v
ty
m

4.4.4 Toxic compounds.

.« compounds in the effluent are {ree chlorine
Examples of toxic lant & rosin & fatTy & acid scaps from
. won \ n -~ - o
from the b-leacnlng;‘f;'n are severe toxic compounds come ‘Q!:lt-fr:‘om
pulping. The Tocl wil ; fvee ~hiorine is used at Embilipitiya
ine x cnils

bleaching section sin

ah o

mill for bleaching tR
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4.4.7 Possiblé environmental effects of water pollutants
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The discharges into the environment qy_,ta
are complex mixtures of substan:es:a::ég :
he atmosphere will fall cut or &Ej; sh
on to the soil & surface waters. ==%
in to the water are mainly e sddal -ma
& wood particies & soluble & B b o
extractive, lignin degradatlion ?—;:;a;i; q;
alcohols, phenolic compounds & 1lnorgahs
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With the exception of lignins most of the dissoived & non
set?%?&b:e Suspenced oxidizahie Pz#nv:éih;}:?-?;:‘;;?=+;";;u
rapldly @S?{a ed (within one to *wom;;:;;x-" ::;h+;; n;;:::-;::t
is dissolved in the water. Upon resching the recsiviie warer
volatile reduced divalent sulphur compounds wili e emitied £o
the atmosphere or oxidized, PR 1l pe emitt t

Lignins contribute to the long term
water.

The discharge of settling & colioidal o:
surface water es i
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The amount of dissclved oxygen ?ogsumid ?E:__ﬁft.t
sediments is directly re%a?ea_tq the extensic
covered by settled material, but fizr i
hickness of the layer of depcs! or

ot
(1]
2

The content of dissclved oxyger 1& fnf‘WfF?: &
is an essential parameter fp:ywat?:f:v:*
organic oxidizable matter 1nto SL6F~-"ic :
number of environmental QQaRieﬁ;t+oé# itk
different parameters & SHECCL o arfected by a
i rganisms may =2« ki’ P e &
E?Z;§§v§§‘§2};gl, Different species show ¢G1if e

et
to decreases of the oxygen CORTERt

b1
w3t
[1/]
O

H
0]
"

; 3 iv ise to
5 3 aper industry give ri
: fviti he pulp & P3aFss g ied tleab]
The activities of, ¢ % settleable sollas. Suspended Set--Ef‘Le
emissions of suspeﬂﬂeg .; +he free water mass may cause symptoms
Caottleal ids in tne LIeC Horr i1ty '0id enemies
& non settleadle SOl%epd;a pehaviour, as:;:tyqtoda\ozfoe?:$;383
f gt i ig] resist . £ i leadin lowered
OL atress ln.fliﬁbq rate etc may be affected le gt
growth, respiratlt:
S 'l
al.
chances for surviv ,
nt tolerate several grams per thi? of
. ; igt - 3oy high levels even IQor a
Even though fzshFltli %ew hours or Gays nige clogging of gills
3 e A id 3 ol in i in 0% 4.1
suspended solids 20F %0 14 pe avoidec. i o important cause
3 ARLE S M ne n 1mportian aus
short period of ttnv'l—er‘a" has been ffoi-a;:c the Cf“"‘cre"trat;ﬁ of
3+ - 3 ] t mac P e ad n poy - Qi idLL ..-...-. ._
witipp%fiicuif;e it is recommend 25 mg/l for an optimal
of fiash deaths. 2 23 :

must =

Jter fisheries.

suspended splids .
protection of fresh
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A decrease in phytoplankton producztic
; Where as more distant areas
v producticn especially in nu
e long term net effect can
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ischarges from the in

in the receiving waters. G
elow.5) Ph - values !} £
the toxicity of the ef

Acute toxicity cof ef;:uen
other agquatic organisms
countries.

'“':lzled efflue:lc Ir om FJl ulll—s E\-‘en l\-t“OL.t 1.-.... 3’! men m-“y oe
1 ‘ p ! 1 2 . ™ -

d as f p‘ aC' ca 1 ¥ non I- --‘u‘ acecerclilq . a4 system
hasSl:lL— - - - o2 2 { ndg 0

AT IMCO "FA‘J iUhESL.OfH:i | group.
ifi i r ged by a joint y ,
ef classificaticon prepo
t t +h
tial problem of stress to the aq
; a;er effluent,because even 1
. igcharge vcolumes are large.

=
)

However, a potentil:
exists with pulp & Pl
toxicity is low, the @

: rrial effiuent on streams,
= the impact or xndgstr‘a-_e-f .
For natural reasons ‘he sea is highly complex & dependent i
lakes, estuaries 0Of t; the effluent. The compositions of the
the characteristics Ok-,éh%=ows & the dispersion of the wastes.
i . . TarlV -
receiving water, re-=*




It ;“ould be noted
E;v:ronment ticper :d That phyass;
The influence Y _strongly Fysical, - p
5a ence of ngly infiy rarameter
the ecology of ; SBvivonmerter Lor Hhe meters in the ‘
toxi 109y of aguati amental t the toxieit the aguatic
oxicants that quatic organi Cemperature leity of p ilutants.
rotabolis hat act on :ra.‘_lsps ig "_“_'s_ on the phvy ;“:'.*.;_.S.
netabolisms or that ca celinl . *8 well known physiology &
inhibhiti r that tiuar enz; mown.  IO% e,
bition of respi cause c¢h enzymes invel rOr exampie
may have their '%?lratOZY cranges in upv'-;-'fCLW.ve-:‘_‘-'-_ in Eﬂnvr"
organi 1eir effects i gas exchange at tare rates u b ma
1isms also m intensified : nge at the giils of SHCA, B85
because of th ay receive ;‘_Q‘Qyter?°*a+r gills of £ishes
- < e i e great perature in e
associated with h;‘Pcfeased 3itfuns amounts of the toxi foe
gilis or ot} igher rate iffusion or ti 5 EhE thxieaRs
generali ner cell ol e Toter & or the active nt R
eneralize that te membranes sl P bitelai spvement mprass
some extent mperature ri Therefore, it i smEnts across
. lses iways in it is tempting to
Ys increase tcx:ﬂ:+; gl
o O
§ESE of the current knowl
r IR v
productivity & OWLEdge concern: tE
exper , y & growth of erning effects cf
eriments. Boti th of aguatic pi effects cf mill effl] :
algae have hes oth stimulation g“' : 1ants comes ".""\':a'!- :---—l’»-'-EI?.:
s s ' rior Py oige it from la o
aaose ave % Shoin be beeie | inhiditicon of #3 laberatory
e:rlu_*,cts seem partly t . 1R Marers receiving Ehe dEEREa O
—) -een = ! MATEDS poesiving will efEiuchE.
£, inhibit o be related to ti g mill ecIluent
incr . ibition of phot D RS ' Y
creased light absor n of photosyathes! Ehe SpBceatbArign of
effiuent i sorption alt yRicuesss wen be " by
eff ek However the Y I_ered rn er teoXxic pr TR Do by
. Fect have not vet T\D SUBRERLEES ""““C:S- i1 _?-C;ert'es of the
3 = - 3 3s oo R lh - - s
inhibitory or toxi eGﬁ,ldentlzzed. Gr?v“'ul? for the latte
Nitr r toxic. The di nly biack ligu < veey
b rogen from pulp & e discharge of incrga : lQuor Nas VOLy
: T 1 " . - of incrganic Phesp o
een calculated that fﬁfer industries is sig ficant. "1t ¥ &
eq that h 33 an’? 1gnl T
mill producing 25 :e discharge of phe nh o= it =
mill producing 250,000 Tonnes/ _of phesphorous fre Y
ntreated sewage L nnes/year 13 equal t tha from a pulp
from a town with about 50 o that contained in
Growth test st 20,000 inhabitants.
& a s oOr 1 P T
e gy ~on algae have shown that mill ¢
: 2 growtn dependin o bk mild afsOen:
The content OF ¢ epending on the amount & V='7~—h~«t sometimes
e ; p; , nt arietc CE ot
effluent may ?a‘-DOnwfldrates & organic acids i ev”}t' of efiluent
ok y also act as growth s**“uiﬁz el mill
ek 1a.(§pnaerctilus) or fungi g-f;-aver% % colony forming
r brownish grey slimy ngl, whica can be found e
8 o e 1imy covers o suitable substrat and as yeliow
rface downstrean fr an ] uhSGEREES of LigE.]
caus N from an effluen ] Troatin
5 d;i?_lncreased mortality of F‘;h ;:; spli GURLER, AL c;;“g
fficuities i - f £ish eggs, an aerch: oy
in handling f£ishin LEREG FERCIR:
ndling fishing gear. SRS
4.4,8 §
ummary of aquatic pollution
It i '
It is a diffi i ] i
e d_r_lcuit Fask to make an evaluvation of th
i . in the aquatic environment u ] S ey overa:l
iation nment caused by mill effl s
It a-gortant to note that no water pcliv+=n+;_=ﬂe*“‘uent' It
OfbeCts & manifests jtself as 2 part of \'Eomiigs bg it
wagei ag?nts, both physical & chemical. The ‘;ta‘xm?: SEnan
_ ollutant i : e ife TlnRe Bt ct
factori lutant in the aquatlc.enxz-onment is the resn‘-‘e of &
way o acting together & of the inter ctions kD*wpnn‘—F Of many
owards a deepel understandinq of the nature oF-::e;"EM' Be
. = ¢ 3 =] - 2 )
L a better knowieage of ¢ ot
£ the structure §
ture &

ig throug
eco—systems.

éﬁteractio"
unction of aguatic

Glgiae | - |
%
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F
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In this context it shouid b
. T — e - +Q a
is cefined as a depar “ve‘g noted that an "ecological effect™
. -l r - A &R S mimeE
ecosystem. ie A Gisturbance ap son Or.ginal egquilibrium of the
~=aice o the equilibrium
The “seriousness” - '
5 . 5.....‘..._...5 of an ef:ECt iS Sudaad he L ; . a
fFrofi @hen the Alsturbanes temn “w1ocr S) k28 Tume rEgulIBs
equilibrium is restored. Effeeir. Looc¢® until the original
- ¢ . = 8 LLle8CTs ) a - 5 .. . -
in the aguatic B6o systen shanll mae e o 3 Lexeveraible chaxges
AL BErinws Oned, where asﬁ-g;:; consequently be regarded as the
. —=SIc revye ihi - el A he roaaraad
i leus seeleus, The torol awién;iﬁff-;g;sncﬁ_a te regarded
—_ - o TG ~ L re Tfecred Talm (mmare +
Environmental effects in a vast area are co is alsc important.
3 = c e re nsidered to ! r
serious than those affecting a small are JRosmeTen B aE ROTS
cedicts A - 109 1ail area. A first condition for
pre L 10N or environmental lﬂpa"t s “o }’r-.—\ ? mATy el e
re disturbed in ih : : ict is to know neow the pellutants
LB TUX e 1n the system ie haTwaam warav 3 3
¢ bottom sedinents Similar . between water, aquatic organisms
B tibinall e il imilarly, a knowiedge of the distribution
after a2 few days, a few weeks & a few vears is necessary
Further - S Ve dewteshis Ba R e dtdal Hpeal
Further more, it is desirable to know the rate of metabolism of
the pollutants by microorganisms & higher aguati o
Y niss higher agquatic animals.
Most of the research concerning effects cn plants & animals
caused by pulp & paper mill effiuent has been carried out in
canada, USA & the Scandinavian countries. Almost neothing is
known about ecological effects in receiving waters in treopical
& sub tropical areas of the world where these kind of polivtants
are discharged.
Therefore the need for investigations in
receiving waters where il industries are
discharging has to be empha effects to a large
extent has to be based on retical eccloglical
principles. ‘
In table 4.4.8.1 some environmental eZfectis are grouped according
to ecological principles, where the flowing assumpticons are macde.

— The local area is defined as having a water mass with a

relatively short turn over time & The aver : : -
for refractory compounds is not longer thaa 10 days.

= e Sl ’ L 33 a3 harn
However, the turnover time for sediments 1s more taan a
However, Tt

year.
. 2 3 i 1 ey T . -
fin havin longer turnov
- The distant area 1S defined as having a .ohger -nover
o to several years is equal to th

ti i1 : mass, UF

time of its water mass, BL

area where any ffect can be detected.

inle withi:

; { corta are reversible witasd

= sher »m effects &l in

Smort te if the diacharges cease. !

% ] ithi rear., Lon

ihle witnin a Y

are reversib : oas or mor

3

rreversible for
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Table 4.4.8.1

substarn
luscsy
o} - Bad taete(figh,mol-
(£ A lugcs)y o
icien .
iclency in - PY-change(benthic zni-
nals)

Is)

Tes(fish.zcl

Local =

(2]

]
-

=
-
& -
—t

-

[REUREN YD

tr1
o 3

ilipitiya paper mill has two types of
+ resulting from washing of

ng from cooking of straw in ca
iy harmless & may amount tq
1t is organic matter as reveal
iological oxygen demand aflt
was reported that the efflu.e:\.'
Hydroxide per litre & has a Ph of :
is around 10,000 m . Even thoug
the major fear is the contar‘n_in;_at
to the towns Ambalantota & Hambda
by the people for drinking along =22
discharge outfall to the eszupa:;y.aﬂ.:%i :
iz the plyes & ia T ?Stuaf o *‘-"::; -Er:igat:on canal
Further the over crossing across was =

damaged by the farmers with the

washout to their farm lots which
factor to increase the z‘.ar}'e'_s"'::?
has a long history. Tradlt'm_'..:.‘ R
been used to improve CICOP }::1‘:-:‘;?&5& from
has been practised using e:—‘bheé emp
technigque has normatl-y nox me“t"ﬂod 5
improvement, but ratner as+raéa£me;t syste
Here, the soil is used 3% % 5 "¢ on receivi
total exclusion of “"stStebw“ gail £ '
of organic poilutants BY SOL
decomposition prior F?ke.{;’ne;r el
is not so, people® WiTS Sl shout
this straw washouts. T;i*des Sulph
increase salinity(CR2OF7 0", "dis
used with caution so as BOF
soil.
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The black liquor effluent ggnt

presently constitutes g pg4 Rtalning caustic soda & lignin
: % . - ~ as J3i qn? e 4 2 g = S
high £l00d Periofs via a pipe to oh oo - ot intervals during
iPe to the Walawe rive
Consultations with River Valievws T ;
Economic Agency along Witihrsz,y?VEL?Pment Board & Mahawell
. : 2 h river dischar e T PR P
suggest that Udawalawe reservoir Qgggfi‘?e & SOAE ERdd, dalbd
continuous dilution of water in the Halaw Se ADUE Fo provias
- 3 " X teL 1n Tne Walawe river for two mont:
in a year. The month may shift between Nove Bn-r_ala montas
; - - L1IT between November January
again between March & June. The conservative est M&. ary X
i3 o - 22 conservarive estimate is th:
12 month long biack 1iquor at the rate ot 5on Frn o anoe 18 Tazt
i scharged in {4 C tnhe rate of 200 Cum a day is to be
d__._,l:,‘.\; ge in a 2 month perlcd. it maans the gdischarg rata
would be 6 times 200 Cum = 1200 Cum a day during the 3 wonkk
i q(‘h P o !—l '-""-‘:‘ = - - - -ss - n-n.
§~-?garg§ gér{oaé the problem of black ligquor discharge needs
to be studied furth Hhich ig 3 AR
s 2 urther. Which is by no means the perfect
soclution, would be necessary to pursue Hesearch &
development towards a rational soluticn, so that large quantities
of.p;aay straw availiable in the Walawe basin can be readily
utilized, & those dependent on the water resource wiil not ke

deprived of a legitimate right.

4.5 Land Pollution
Land polluticon may occur as a consequence of

b Fall out of atmospheric pollutants & emission of harmful
gases especially sulphur dioxide.

2. Irrigation with waste water having considerable amcunt of
sodium ions causing salinity.

3. Dumping of sludge.

atmosphere may cause

& " 1 . 3 ¢ Fhe
The emission of sulphur dicxide to the 1

adverse effects to the vegetaticg'sur;oundzng}tne4?1
The straw washouts are mixed with the canal wate

Dy era g W tl ipe. The farmers D
irrigation, through the damaged plpe 2
the yield of thel

[

D o
|
o
M
“
D (
ot
'3
fu
ct

r cultivation increased due to E.

Straw wash outs with the canal water. 2o though the short fernm
af%ect {' the paddy cultivation is :avcura3¢§-to the garmer,
B s to U i ntain substances like chlerides & sulphates
his water may ¢CORL&ES: rer. Their by the ion balance

linity of wate

which increases the sah

of the soil may distur
k liquor ponds & solid wastes

; ] 1 the blac i _ : .
2t present the ?lPﬁfecgfta{q materials of inorganic & organic
rom the mill walcl n nw

: ~igin) polythene, stone, grit

s - organic origii’; . L
gngln metal part:pga &o %he parren land 1n close proximity to
ibres etc. are pu .

the mill. )
K of leaching of toxic & odorous substances
sk © e

H is a ri :
owever there 18 fFace waters.

intec the ground & Sur
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ljoise is generated ¥ 1
Nolse generated from the process esnimmenic moinie Femm wand
chipping & boller section & fram i cgulpments mainly Irom wood
transport. I irom 1lnternzal & external means of
However impacts of - o
L = I = 2 + Ilois [ H . - ”
nature. € poliution is not of a siganificant
4.7 Thermal Pollutien
Teatad £ PR .
Heated eifluent discharges into surface water which is under
normal temperature may cause serious impacts on aguatic i1ife in
the river and in tng_estuarY, in additicrn to the contaminaticn
of drinking water for the inhabitants. However the present
arrangement to :ore.the effluent in an cpen pond & discharge it
at inrtervals via a plpe to the Walawe river, relieve the danger
of releasing heated effluent tc the surface water cause, while
this is by no means the perfect sciution.
4.8 Physical Damages
The diacharge sewer line is damaged due tc sulphide attack. In
several locations the effiuent over ficws. Nc proper action nas
been taken by the mill management for the maintenance cf sewer
line. Strong odours are emitted from the cpenings C©I manAnCc-es &
damaged sections of tne pipe. The pecple iiving along its way
from the milil to the Walawe river may subject To nealtl probienms.
During rainy seasons the effluent mixes with rain water flow
through the damaged section of the pipe line & over Iiows over
) - : T ¥ ¥ gt i t fig c-d.
the roads. Some ccmpounds_of the inhabitants alsc get r.coce
Strong cdours are generatec.

‘ S 3 raste into the pipe lin
Some people used to put their domestic waste ‘78 “5E.PAS ST
through the damaged section, wnich causes Di0Ch:o r th ;- 2

flow. Some manholes lids also were 1<1a.:na<_::\ec“. ai
It was reported by the people 12 cfc*isne prox I
water alsoc contaminated by asscrbingwttc e e
ground water course & subsequent 21e€akins helr cacme

through the fountains.

£
®

=
f=r 530 e gy T

1

e

(9]

b 4

(17}

=t

0w o =

h } ffluent onds are not in
i ] t the effluent P
The aerators installed 2

operation.

oo - intad over 1:—'-1()
wich were constructed ove 5-30
T inds of the ponds W".i.c.'% i n n crion h heen
he earth bunas a o ;ca‘ CCHC’ cien, gince o acrion nas een
: ritical nes
years ago are in & ¢ rhese bunds.
taken for the maintenance of tf
§ +ian Unless immediate
r in guestioi. -t . i
The gafety of those dams are 3 3 threat for tne 1ife 6 the

taken there

action has not been e ponds.

people living down S

[}

rream CI
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4.9 Safe Working Practices at Miii

The recent incident ipypivi .

rospitalisation of ar Oiving the death of a mill worker

¢ ital ton of another at Emnis g mill worker &
inhalation of chlorine gas j © IZmdllipitiya millis due to
the safe working practices neg pop. o8 instance, which indicates
of affairs could be due to “?q,HOt.been adhered to. This state
the p??ﬁ of mill workers &e;iner;}gnorance_cr careiessness on
iooked by the mills SRl S e Satety requirements being over
It is observed that despite a lar ;

‘n th . . € & large number of victims of chiorine
gas in the past viz more than 100 cases in 3967 = oTmTEoeE
been taken by the mills m:naq;m;p; - 1?~LE?"-30 action had
safety equipment & g gement to provide the basic needs of
; : Protectlve clilotning to the emplioves which
is a serious lapse. SRS SRpLOyers. WL
4.10 Beneficial Environmental Impacts
Fgrme;; use s?raw washout for cultivation through the damaged
?1pe_ilne. It is said the paddy harvest improved }-marZabl; éu;
to'tne_usag% of_straw washouts for cultivaticns. The Mahawell
@uthorlty_o: Sri Lanka introduced new varieties c¢f paddy to
improve the harvest. In most of this new varieties the stem of
the paddy plant is comparatively low in height against th;
traditional varieties thus the precduction cf raw material has
bgen reduced. Waste paper has become a major economic facter in
?ne paper industry, since waste paper is an increasingly
important raw material for production of rews print, tissues,
printing & writing papers, magazines & koxboard. The greatest
portion of waste paper is not chemically treated but is pulped
mechanically. Processing with chemicals (deinking) 1s however
necessary for newsprint & writing paper. There are two mailn
methods of deinking, fioatation & washing. The washing deinking

hi filoatation

method is used mainly in the united states, while
deinking remains the deomin nt process in all cther
uses waste paper for the producticn of pulp
& for the long fibre requz:ement? At ggesent t§ey impc:t_wa;ﬁe
paper since it is not possible to Fo:;ect.FaSte B o
o e Ceatisfy the requirement. However they have introducsd
collecting centres sO that the people~c?9+d gargkiomi mf?ey oY
Selline et wmate pape buting to the exercise of
cleaning the environment.

The Embilipitiya mill )

r thus contri
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4.11 Chemical Recovery System
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chemical reaction.

. rain 90% water & 10% total
Black 1ii (scdium lignate! c??t?,?~;tzcﬁﬁﬂqtraced from 10%
o ?CJE _quuor { a:io“ the bilack liguer 2 ncer
0lidg, By evaporatitie == +21 solids.
of total éolids to 53% of total ®
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. Y
"4 11 Ny v one T =
Biack liquor (%0% Waters 10% +otr

2l solid}— Total sclid (55%)
Concentrated bliack liquor ig A
Sodium carbonate smelit burnt to obtain.

5 i AT
Riack ligquer (burning' . DR
aill q) ——>§%a:C0, + Orthar impurities
% e R S g e
Sodium carbonate smelt di .
omoved. melt dlssolved in water & the impurities are
- . ¥ - N
Sodium carbonate reacts with burntlime (Cal) as follows
Nz2;Coy——>Ca(0H); + NalH + CaCo,
After filtering NaOH is separated & recycied to the straw cooking
digester. 3
The residual CaCo; is wasted. But should be returrned & recycled
to the process.
Like a biblical plague for seven days part of the Walawe Ganga
turnes black. Most of the fish dies. Fecple stcod on the edge
of the river gazing as their life-sap turned inte a harmful gush
& rushed to the sea.
Those who are quick to fish in troubled waters do not hesitate
to sell fish killed by cremicals, Dead Zish logged up :in tae
canals in the area scon hit the fish gtawds at ine BALRet. The
long term effect or black l:quor wo ;{g :ep:c enter the numan hody
through mans food cycle which inciudes fisn as well.
The rusty black ligquid harmful to pecple plants & animals never
ended up in the p-art for recovery but has been stored Ior monins
in five tanks outside the mill, waiting IoX heavy rains to taxe
them to the sea.
n by the sea the pecple return
Once the black liguor was absorbed by the sSea & pecp 1
2 irrigate their lanc.
innocently to drizk bathe &
; § threat ané pain for thousands
It has been the endless C)Cle of threat P e =
und the banks of Walawe Ganga for many
of families living on & arcy
Years.
: rmanently bed-
. ) . vical reco»ery T per : -
With a 300 million rupee B e‘”f action the d m feil on the mill
ridden after a short spell g et
- + inala ]
& the people in the surrou:
= i 0% of the chemi s
inglly meant IoF regaining it% : the € Cgl
The plant was ox: q‘”T‘*Wh»Ch wculd have saved a massive sum Ior
used for cooking Pu-F 77
the government. _
ative as unforseen silica crystals
inoperars ) ralysed the plan
But the plant remad fh; evaporator uhes, & paralyse e plant.
in the straw clog9 ok
4-25
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Further evaporatio
conte in ~1O0n couj
W'oichnt' increase Réy ould not he @
hich obst ase beyond 55% non to. ;
Iurnin struct the 11 Q@ 93% nen P ¢ Slnce wrhen t! TN
urning efficienc liquor burnin: transferahie i the total solid Mo
solid content EgLf could bnh;f;SYS:ar& eff liguor is P “
1 - a 3 - . hahal B 0| 3 S b
. d De maintaines st the —EZ0 lency is reduced AR
. 1tained at rhe ea roved if td gl At ;
As long as'th d at the rar & if the total
effici the residuai @ range of 6€5% Sl
ficlency of the igual Calo, i = EO% £o {o%. A3
ed. he plant couig 13 not re-b . e
T could n ) re-nurnae £
- noT bhe 3 rneq & recvce!l 3
D e improve recyciec tne
ue to th
o e pres
o PP gnce s s
forms CaCo lunm _of silica, CaC
nom 1 nps. lb =3 » Lalo; & C ol
c;_"“lc‘a‘) - ereror ~ Lasio
1 recovery piant. re CaCo; « Casio; are coagu! 3
plant. , Couid not he re Coagulated &
Collecti . e re-burnt in ti
Liectling bi 1R oeas
. N - —ac"' 1ien
he r 3 ek i
T river aliso I‘itqu'—{':r for a iong time wit:
11Ts the out va s Al without 5 -
Altl 3 T put of the mili cut releasing i <
AlThough Yive Blaok 14 1il. -<
a temp - - iquer holdi
altefﬁDFary measure t""es; holding ponds came int
- - n 3 . - came 1in 3
Cﬁew.“a»e improved dispos R will remain _IEEO existence as
hemical al method for emain functicnal ti T4
remained ieCO\rery from %‘!acfu{?i for plack liquor “sa_o':‘-i; 2=
enained as a chall black ligquor of ri o tained
gil s nallen : - of rice stra p e
lica in the rice =+rgf EP researchers beca :--a' hes, nAln
st W S " hegcause £ - T
The main . fe Emprro
* 1= 3 lnput ol . .
3 of 811l
il ¥ : n also 1 1Dbre raw mat ial . hut
proéfaves give heavy scaﬁingo = A considerable Sﬂ:ei;a;, -
— - - i bl ] . aQBE. %
10_1521115 tH kle Caustichingp?:ilﬁms in evapcrators & a"_s'n The
= e = o tion. T? 4 e ~S0 caus:
x of silica, n The rice straw ccn::zf:
Duri 1 .
ing the ¢ :
p i he cookin f ti ;
in the Cookia\ T ok the raw material the sili 33
compo ing llguor. As the alkal 1 ilica is dissclved
unds are pr e e ikal 118 C¢o N - ===
fhrough & precipitated on witaln the fibr RAUREn Shahea
ugh the washing & screenin plan+s- ibres & follow the pulp
Hov -
Lowever th P
e abilit f th i
A ' i y of the pul?y rr 3 ‘1
cﬁpears +o be limited. The s?n-i?r? wgos-c.a_**Y the silica wit .
--e - € _:“ . Th Ny ..“... 1-'-1 s . ) - e it
mical cycie of the mill. ca, accumulates in the
Until
_l [] . - -
plant avlpnq term decision 13 taken about the chemical
ho at least aix days a year the miil should a;"g?ﬁ‘a* FECOVOLY
y ; . ¢ g = % | O il llowed 3
aste in order toc keep tie mill running. B 2 HERP
Qth ;
nerw 3 -1 +}
villa‘;lse the closure could mean 2 death blow to thousand
\ ers . A Tr B : aocusanc £
thousand Whg eke out a livirg 2Y supplying the straw & a2 f‘o:
and employee whe ears 2 living employing in the m,7r°‘“er
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CHAPTER 5
MITIGATORY MEASURES
5.1 General

Industrial development is

development of a country, S1n22 ;nt53r§l1 component of tne
igtrial revoiution, various
methods were introduced and the technoiogy towards Geveliops
has been improved tremendousiy. Th €hn0logy towards development
€ Oohjective O The deve:iorment
f?‘Ct}VItle? 's proclaimed as to improve the quality of human life
by the effective use of earths resources. The short term g o
of human beings cause irreparable damage to the fineiy balanced
ecological environment built up over iong pericds.
The environmentalists jargon "The green house effect" is the
result of the delicate balance of the atmospheric oxygen and
carbon dioxide being upset by human activities. The increase
in the layer of carbon dioxide is estimated to ke responsiblie for
an increase in global temperature of 2°C in 100 years affecting
the ecological balance.
Disposal of massive quantltles of solid waste and harmful nuclear
waste, the industrial by products, has beccme a major probliem in

industrialised countries.

hs»A

Unwanted sophistication and senseless desires even in the third
world countries have resulted in colossal waste cf precicus

resources of the earth.

All the earths resources have been a free gift to mankind.
Therefore it is a must to handie 1T with care and share 1T wWith
responsibility.
In this respect the pollution causing fro§F1 ustr athvzfzgs
should control by improving the methods of PO*'Ltl B Goftrol o
mitigate the environmental impacts.

mitigate the envir onme"tal

The methods to be introduced to

impacts of the Embilipitiya paper miil are discussed below.

5~k




5.2 AIR POLLUTION
5.2.1 CUTTER HOUSE

191 1 i + 3
The dust emission from the ray materiaj

controlled already introducing a decguaiipr o ogi0? unit has been
conical at the bottom and Cgi;mbi‘hf“¥n?FYCF°ne- This vessel
with a bucket wheel at the I;c—:‘i:t;;;ca o= Lbe Top made of Stees
lone in a tangential 4: rtom. Ihe cut straw enters the
cyc ! g lal direction and consequently the straw
performs't_a vortex motion in which the finer dust parts Ci-s_.‘:ve
towards the top andq get removed by the -gtzctic;nvfi:—.“’fl:.e s-;;aw
drops on to the bucket wheel which pulis the straw down to the
conveyer. l_he suctlion needed by the straw to come from the cutter
to the cyclone and to blow the dust from the cycione to the wet
separator is produced by the suction fan. The wet separator is
a steel construction with a cylindrical part and a conical
bottom. The dust mixes with the water sprayed from the top and
drains out.
If the whole wet cleaning system is by passed ref. para 4.2.1.4,
due to the high elevation of the belt conveyor the straw chips
and particles shall be blown out by the wind. Therefore it is
suggested to spray water at the start which inturn increase the
weight of the straw. Nevertheless this solution is superior
since the blow out of straw shall drop at effiuent canais and

increase the suspended solid, otherwise.

5.2.2. FLUE GAS

The flue gas emits from the furnace oiﬁi__burm‘_{x_q 1fn‘ Eni ‘St?im
producing boilers and the black liquor kiin. 'bm- diz.e__ ; w..r';;..g
fiue gas may contain carbon monoxiae (Co) Cég on ffx:‘fe?a(t:c?:}
nitrogen oxides (Nox), sulphur dioxide o) all s 4
compounds and steam (H;0). The mais p—— fgzuii- of sulpnur
and water vapour. Emission of rea§0n32;e TF: fuel " contains
dioxide would be expected since FBZ T3 ides are formea
considerable amount Of o "N*tgggfc.assi.l- fuel. The most
during all types of thermal com}')uSt}onitroaep oxide is the flame
essential factor for the Lormatigl.o Ko ih the flane.
temperature and the oxygen CORCERTIAEZEE 2%

should be completely burned and

maintained. Further using

: ipt d maintaining the

fossil fuel containing low cogntent of S“Lfffit?gq e gelow

£1 ne pelow 1300°C and comCeR - en oxide could be
. - ~ b o s I3 & & -

Z%amefo%snn;ieiroitugfe gulphur dioxide and nitrog

» i 4

Mitigated.

1
To refrain from black smeke fue k-
the air supply should pe properly

5.2.3, BLEACHING PLANT . d as the bleaching
chlorine 1s use€ tnally bot 5. d
In the bleaching plant £Te2 “v “and the organicaliy Bounce
media i-nission of free Crélczrsls' could be mitigated with the use
. i t!‘le pr

3 : \ ; . isa (Cl. oxygen (0;) and
Chlorine generated 1R 5 chlorine dioxide (Ci;o}., OXY9g
5 r

. »- . rhus replacing more
gf substitutes, sucb"o) and ozone ('O°)$ t
Ydrogen peroxide (M ess hazardous.
azardous pchemicals py the 1
5-2
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5.2.4. SETTLING TANKS

Micro organisms consumes oxygen in the eoff
dissolved oxygen content in the effiuent ia wrmotora:
naerobic reactions tak ZIZluent is compietely consume
anac= el ake place. Emission of meti (5 .
nedrogen sulphide (HS) . 11 n of methane(CZ,) an
Y L the s Chlin could b,-e expected when anaerohic reactions
occur at ‘ e 3;!;1'— 1ng tanks. The metharne gas contribution te the
green _hox.s_e eL ect anqd ’t‘:he H;s is odorous. The settiing tanks
be maintained _such that the anaerobic reactions does e
place. 3_35[ a:dchnq nutrients and removing the sludge using pumps
these emissions could be mitigated.

uent. Once the

5.2.5 AERATION PONDS

Floating type aerators have to be used in the aeraticn lagoon to

~
improve the dissolved oxygen content in the effiuent.

However the aerators had been removed a long time back
aerators to be reinstalled to maintain the eff n r
until it reaches to the tolerance limits specifi
Environmental Authority.

5-3




5.3 WATER POLLUTION

FF1 ; —
ttluent. They are the normal

The paper mll} has two types oF u

effluent resulting from Washing of b ;

resulting from cooking of stray Py can;?:vi, and
] C soda,

5.3.1 WASTE WATER

The main parameters of pulp ang BAREE T

suspended So%idsf BOD5 and COD colour sﬁ::-afgf wipeiﬁfff‘:'
gégzgqeci% s:f;;xm%;‘g.ercury and toxicity. *iu-t:es;;;ii::;:;.s
Iror n raw riai ot 3 3 ; P T

washing and bleaching planﬁit:;;i; mpnrcebpian-atl e ol et
2 ) machine and chemical recovery
plant.

Process designed for saving of raw material, reuse of chemicals
proper treatment of effluent and the choice of suitabie areas for
location of pulp and paper mills are the most efficient ways of

minimizing hazards to the environment and man.

The main environmental hazard in the Empilip
the water pollution since soda process is us

M e

The incoming raw water after the process discharges as effluent
The poliution of effluent should be measured regularly and has
to be controiled until it complies with the Environmenta
Authority standards. As a mitigatory measure the_ef*.fiuenr ioa
shall be reduced as much as possible. Ihis could be done I
reducing the fresh water consumption. The recycled water coul

be used for floor washing.

Some waste water lines are connected t_o_ 'the ef::uentfsc;;eﬂ?;% cﬁ
the pulp and paper mill in the p:ﬁ\rau;n‘? SE;ESbte‘nme iyngrgif;
discharge to the settling poz_zds. .mosera?: Snte: £y Sap;ta;y
containing waste water, cocJ_.J:ng waf:er,_.d.a::* s; a:a+e_é “ri.(;r 34
waste water. These water lines snous be separated pri

i h ffiuent load could
discharge to the settling ponds by which tae e

be reduced considerably.
i ut if tl rainage lines
Biological treatments should be carried ocut 1I ThRe d g
; f { eanm.
are connected to the effluent str

a inimi + improving the

Spill f ps and pipes should be minimised Dby P g

ge of pum

Operation system. e b
reer h in sewer lines = th

Coarse screening S ould b2 dors mcculd pe mitigated. Further

s e "
: d CcoD value ro be introduced to
:uipgndedlso%zﬁsré{;ﬂ Zl;stem to the process TO
ater claritica - :
- s‘
reduce the suspended solid . the effluent is the
. ¥ t o =+ . L * m™h
. treatmel natural aeration. The
At _present the -Onl};ettling ponds 'ar;dinevitabll{ S ireed due
Sedimentation at the high retentiol t’if!?_ue'lt to the Walawe river,
only advantage is the ;feasinq the etlarqé surface area of the
© the restriction of ra-son and the 12790 %l king order. The
only at high flood 5670 iors are ©
Ponds The floating
5-4
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existing primary ang secondary tre
) reat

2 ment gveai v .
arerggiinlprOpéﬁggf funCtlcned' A tpvt?JStem 1s very crude and
= ° = r { % il 1 r 8 Eﬁ'e - H s
gpEAE : 1 {bmbed eatment Process ek .y 7 m is not in
rehabliltated. should be modified ard

The biological treatment

. plants i 2 )
that currently in operat for puip and paper mi

lon are normaily of the fol;

Stabilization pond
\erated lagoon
Activated sludge
Trickling filter

The chemical ‘and physical treatment methods of bieach
effluent include a large number of processes iike ab
methods, flocculation and chemical recipitatio
membrane methods and oxidation methods.

These are advanced methods and the chemical treatment methods
usually combined with a mechanical pretreatment tc remove
suspended solids.

Literature dealing with chemical and physical effluent methcds
1s voluminous.

The mill does nct have an environmental protection licence which
is a must for dumping industrial waste 1nto tze surface water
ways.

mental protection licence has not
ntral envircnment authority since
system regarded unsatisiactory.

It is learnt that the environ
been issued to date by the ce
the present effluent disposal
the irrigation canal has been @amag;d
b.l4ef of increasing harvest using tne
eo; The farmers should be educated
b rai ubstances like
1 s may contain subst _
e T linity of the soil.

The over crossing across
by the farmers with their DE
Straw washouts for irrigatil
on this issue since these ¥

, : increase sa
chlorides and sulphates which 1nc

. e tc are d
The fibrous material. P%ll%ic:d to remove
ome device should be 1RTIO%T Tne sludge
Settling ponds to reduce Eae ezing out water by
& fuel in the boiler after SthQE
Screw press device to the PF°

eposited in the ponds.
the sludge frem the
could be reused as
introducing a

i t be reused can be
reatment which canno 4 depending on

$lque from waste waterag—elandfills DrlxgiszZ:position varies

!hcinerated, dispose 1 conditions. S Lwﬁdge from pulp mills

Sludge quality and 10C8° o vonp of Eh® B 0005 ‘can have 50-70%

gonsiderably. T%ijésilu s from paper ©3<

Ormally 10-30% whil€

dge
ash content.




Sludge with an ash contentsg

. . - - s 2 = above 50 b 1 &
principally with the manufacture of %b are commonly associated
paper integrated and non-integrateq rmOa-a, de-inked pulp and

: Iine papers
Incl_neratlon ls np_rmally considered ag a g: 1 aid i
sludges of less than 10% of agh cont 3 @>sposal alternative for

. oz a < nrtenr " =2 - L S o
: : . . 3 ®nT In milis with existin
mcl_nerafion ggp?clyy Sucn as boilers. Compesting or’qqzcofd;:q
sludges from biological treatment requires an addstiona: TS
material 0t €1 a5 Ddark.  The product is valuabie for soil
improvemsREt.,  BxCepl recovery of by products, land disposal
remains the only feasible alternative B T )

5.3.2 BLACK LIQUOR

The black liquor containing caustic soda and Li

bt . Lignin presently
COI’l?tlFutes a major problem. Black liquor is the gravy that is
collected once the straw is cooked in to paper puip. The rusty
black liquid harmful to people piants and animal never ended up
in the plant for recovery but has been stored for months in the
ponds waiting for heavy rains to take them to the sea. The
liquid is very harmful as it immediately deprives the river water

of oxygen and kills the fish once it is released to the river at
a high concentration. To flush off the river considerable voliume
of water has to be released from the Walawe reserveir which could
be saved for the Walawe Irrigation Project continuousiy demanding
for more water, cotherwise.

The black liquor (Sodium Lignate) though it is allowed to
in to the river is very valuable in tne process oL s mil

Y ¥ - 3 i
sodium lignate is separated and sodium nydrox;ue; lsnd.o-migd‘
which the chemical recovery plant Rnas beesn AESLOAESe B
hydroxide is a chemical used in the process.

could ke restarted it would
i

1= th
=t
[0}

H
0O -

3

v

-

]
f
I

If the chemical recovery plant faction and as a mit
both economically for paper prf . However it is pro
measure to reduce the pollution 1088

. t be effi
, A iant could not .
that the chemical rii:;:i% d?esign fault. Unforeseen

Operated due tO an i- C_!_qued t:".e tubes and‘pa.:-a YS
crystals in the straw has beevn ertise. It is reported that th
the plant built with Gerf{a? f‘nii;e gtraw pulping has not soff
r i used fof - Chemical recovery from
::‘Wery o gh%‘ml;a:lwhere in the ‘_mfld' a;;:d as a challenge to
L nksuccessrué a't):e straw has still ren}]_-éa in the rice straw
ac 3 rl - . si i n n _' .
he rehquo;ecz’:s becauseé of excessive black liguor should be
search lac

MO QR i @

P o]

_gilication ; ¢ carry out a
sten, Therefore d_ep:lareas are squeiizi ii black liquor.
Le owln . ice S ‘

Searched. Foll ilication of ric

Yesearch study of de-s!?

tex motion of the black liguor
vor

oL Centrifuqal the plack liquor

t of
2. Reduction of pH value




gy passing the boiler £

ey . ue . ,
through black liquor in th 9a8s which cont

ains carbon

e Yegatrasw o % roon dioxide
in the range of 8 to 9, pu: atcotoa_js PZ value could be maintained
- ] Tai +h oy = E o
requ1red range very sensitive approgii'?~n tle pa value in this
; - . N 1s needeqd Hitiny iE 3
said Enatj ex;gez:lments have not heepn pe»—fov-ieg ;eq'; fﬁg“'e o lt;‘s
any Straw PU.DIng process in the worig I:"r-as;n,‘;a:ge ?’;j‘“e, QX
i i o +f Case or ce-silicaticn
the mill shall be benefiteq econemicaliy b 11iug s3lice Eo
the manufacturing of glass ware - Y selling siiica for

If no success has feen‘ achieved in the research study in
de-silication oI the black liquor ang rehabilitating the who
chemical recovery process of the Embi i 1] h

" 5 ; lipitiya mill the only ot}
, : 14 11 Th ni T
alternative to reduce black liquor is to chongs the raw mabes
from straw to wcod. .

Until a long term decision is taken about the plant at le
twice a year the mili should be ailowed to Gump the waste in
order to keep the mill running. Otherwise changing the raw
material could mean a death blow to thousands of viliagers who
eke out a living by supplying the straw.

5-7
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5.4 LAND POLLUTION

The straw washouts are piyeg Wtk £
irrigation through the damaged p;ne the .
substances like chlorides ang s*f} . 1818 water may con
salinity of water and Gisturb the ,—;E"?‘“fs warch 1
farmers should literate ip t‘.hi; ‘r; fjt“ance of th
washouts in paddy land co ) Spegt. .
poards warning the farmers pot to use Al

uld be mitigated b
. : - ; the pipsa
contains substances effecting the ion baiancapof th

canal water used
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Any d‘isp'qsal _site ~has a  potential for
contamination. Land fill sites are designed in-or
contaminants from reaching the receiving waters. A
for a land fill is a place where the area is de
water sheds are distinct. In addition the dump sho
on soil types which allow very littie infiltration
is no danger of ground water contamination. Wher
ground cannot be found such conditions could be
compacting the land fill bottom material to

less than 10 ‘cm per second or by using a 1
clay or synthetic material.
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The basic objective of engineering sludge dis;:?sal la"c 11
is to consolidate and confine the materiail ang stablilze 1IT
behaviour.

The siudge of the black liquor ponds and solid wastes from tns
mill are dumped in the barren l?nd e mf “the §~EE.';7;tanEs‘~;:~e
flushing off to the normal surface water. ini?ca?n :c-:nta;nipants
highly biodegradable. There may be some EReRIEs B - @ of
in the land filled solid waste, m.;d £i1 ':g
chemicals would not be expected the l“nTh‘éu‘-;;E
chemicals are not used in the pfro1cens;. T led was
satisfy the tolerance 11m1ts+‘0 _—:’ =

the Central Environmental Authority:
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i ng of toxic an
However there is a risk O{i ifiggéegwaters.
Substances into the ground anc =% d boilers
P re fire wooO cil.exS.
1sed 1R th . P i 3

i : ; uld be TEUREC boiler should be
This 1ang flléhwaizidm}ill waste fire wood Do
© mitigate the ion

: ; eneration.
esign the steam ¢ . -

gned for _ te land £ill is more hazardous
golid wasl ffected by the
the 8012
off to the 383
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Long term effects of t}.lece structure 3
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5.5 NOISE POLLUTION

As long as  bark wood is useg in
ch noise i : : - s

not m";‘ - lsvgenErated- neavy mach{ e ™ -

for the transport of ray | inerles are not depioyed

naterial for the pulp and paper man

and external means of transport‘

the pPaper manuf

r
anufacturinq proc

: also ver " 4 e S

- 1 - Iy much limited. Noisge
Lo qeieiize?mon‘y £xon wood chipping and boiler section N’"n"
thoug - -épactsvof noise poliution is not +ba+~s;;a‘;%:n;;:-'
action has een taken to provide sufety equipment &5 Fhe
employees. Sulpment Ta Eae
Further Eyman settiements are not in the close proximity to the
mlll; {he ?9us:ng colony for the mill also is situated
considerable distant a part from the milii.

5.6 THERMAL POLLUTION

s 80¢c

The temperature of the effiuent released by the mi
The present arrangement to store the effiuent ir
ponds for a period of six months to one year reli

of reieasing heated effluent to the surface water cou
this is by no means the perfect solution.

Lo d sl

5.7 PHYSICAL DAMAGES

ne

-

H

S I

ne should be repaired in a proper na

.q- . !“_‘

The discharge sewer 1l PRIEES = = : =

ve the top half of the pipe to a leng
ns

It is suggested to remo

J ot

W 3 3 +3 3
of four feet and clear the bottom at the daﬂa?ii izc;io; :e:
replace the crest of the pipe: A,.programmi-.sif::{“e évger the
to test the water samples Of tn; dug we: ==
| 3 - <
contamination of well water 18 surfaced
. iaced.
Damaged manhole lids to be replac
g 1ied Maintenance
Th : should De reinsta.led. ik S ]
"ne floating aerator hed for the earth bunds 1in critical

Programme should be launch
tendition.




Th -~ I v q e - .

: -e.. HOl _-O.-._--Y’ p Ograwme "I:llc-.- S:‘_D‘J:‘.é :':e carrrad put T g war .

anc paper 4lsposal system of Fohilinietomn me oo ot 1 onf pasy

helow This monis . =Yl llPlTiya paper miil is discuszed
A 4 1M m L o " - -

be; A& TS TOnitoring programme is planned with a view to

introcuce or even linculcate the culture of conserving wazer,

— ] - L =1 » ‘ . . .

FUrtner TAalS NONIToring programme is introduced with the idez of

recordalng Tae perrormance of the treatmenrt svstemg comprising

fiotation, plain settling and aeraticn lagocn.

6.1 PARAMETERS

The parameters chosen to be checked at each sampling poinis

iocated in the drawing 6.1 are as fol
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Dissolved oxyged
Phenolic compounds
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6.2 SAMPLING POINTS OF THE MILLS EFFLUENT C

6.2.1 WASTE WATER
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EFFLUENT DISPOSAL sysTEM
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The farmers of the Walawe Project i;
the effluent dispesa] lifie €T living in the e i}

13 . u ti . 2 1bourhood cf
purposes which has been conti?btgedWaste water for irrigaticn
: ] . ' iouted the redunt; s e e
O!’lSlderablY at the o ] 8 reduction of cE1
ghe Walawe river samp;?;fal%', OFCE the effluent!is g;se;-—;eft
{isted below and N9 Points have been fixed at the 1ooorrans
iistec ! are shown in the drawing at tne locations
locations along Walawe river Afawing 6.2 of monitoring

1. 3 miles above outfall

2. At outfall’

3. 1/2 mile below outfall
4. 3 miles below outfall
24 7 miles below outfall
6. 10 miles below outfall
T s 15 miles below outfall
8. 20 miles below outfall

0,2 2 BLACK LIQUOR

The major problem causes by the production O_fa PHIL ey :?
. . = " 5 Eognd 3 , & nlin n
discharge of black liguor containing caustic soca, -igRin, &f
T 1 " river. The ligquid is black in
phenolic compounds to the Walawe river. o biack liguor to the
colour and visible in nature. 1D%E?liiziﬁe %;gh flood season
. . E : als during T2 Ligal, BANS 28
Walawe river is done at _x‘n@erv. d in shallow ponds of 34 acres
Until such time the liquid is storec it face area itse
surface area in extent. The‘c igrqres?zzg he factory is located
K - 3 o - Aghe S A "
advant e evaporation —aCF E 13 r iong time
in the adgsyffgn:n How:ver collecting b;ac}ci+lq}ég-; fo?‘-t aput gf t.’;:e
Without r8£éasing in to the river alﬁﬁ i;iinéhction has to be
i3 that many a Time B2 b i of th
mlll- It was reportEd na}r .,-,_ti}_ the erflue!‘-t level of the
s unt-
stopped for over three WeeXs When the R
e hen the R
Ponds are reduced considerably-

achines are idiing
.~ Hambantota who supply the straw earn
Majority of the people 1B _
Nothing,

i i biack
o : de for monitoring
ion is made =~ : o
o provis system Orlglnall% de?{?iEd f?ﬂ
recovery 3y for cooking pulrp which wou
hemicals use ~+ has been completely
for the ¢

Overnmenb A
; of action

In the present system n

iquor, The chemical
Yegaining 80% of the ¢
ave saved a massive su®
ed-ridden after a sho
€sign fault.

due to an inherent
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SAMPLING POINTS OF EFFLUENT]

3 MILES ABOVE OUT FALL.

AT OUT FALL.
172 MILE BELOW ouUT FALL.

3 MILES BELOW OUT FALL.

7 MILES BELOW OUT FALL.

10 MILES BELOW OUT FALL.

|5 MILES BELOW OUT FALL.

20MILES BELOW OUT FALL.
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gowever the Embilipitiya paper pijy 4
island producing high qualit e kot
even though no solution has been arrived to g E
- : ] I ri da
,Chemlcfaflwsu;pqtbltathllq?Or. The only solution rem*o"s is t
the effluen © the Walawe river during high fiood -
inorder to ke’ep the mill running untii a“'o;—gzn:‘ooa ot
taken about the chemical recovery plant o - i

3 : only v
7 Paper shouid be kept i
i

ep
e

Hy
[

For this propose the dilution factor to be

_L ; . ) maintained at 1:40030
while ensuring the tolerance limits specified by the Central
Environmental Authority for discharging industrial ;-é?t"-ue-:iz‘;;
inland surface water courses are achieved, at the monitoring
locations along the Walawe river, Further the ligquid level in
the lagoons should be measured each day. The parameters tc ke
analyzed are COD, lignin and discharge. The COD is 120000 mg/1i.

6.3 TOLERANCE LIMITS

Tolerance limits of the industrial waste water disc

surface water course specified by the Central envircnmental
Authority could be achieved if the present e t
system is properly functioned. The general st
discharge of pulp and paper mill effluents into inlanda surrace

waters are shown in table 6.1.
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TABLE 6.1

GENERAL STANDARDS FOR DIsch Ui
O LARD BUMmcn LsCl ARGE OF PULP AND PAPER MILL EFFLUENTS

max

TRy LaeE
Yo DETERMINANT T mmmmmmmmmem e
_______________________________ TOLEZANCE LIMIT
T e e e T T ——
Total suspe : : I e TTTITTTET TS
1 pended solids mg/l max 50
3. Particle size of tot 3 i
solids tal suspended Shall pass sieve
of aperture size
8§50 micro m.
3, pHE value at ambient temperature 6.0 to 8.5
4, Bicochemical oxygen d%mand in 30
five days(30D;) at 20'¢c, mg/i
max
5. Temperature of discharge Shail net exceed
40°¢c in any
section of the
stream within 15m
down stream from |
the effiuent §
cutliet
. ) 1 i
6. Phenolic compounds (as phenolic Of) 1.0 i
mg/1 §
. 2.0 g
7 Sulfides, mg/l max ,
. s ] max 1.0 |
8.  Total residqual chlorine mg/l I
- 250 §
. coD), mg/l, |
9. Chemical oxygen demand (COD). !
i

o

__________________ == S
““““““““““ ade to ren
NOTE 1 All efforts should be ;g practicable. i
" Unpleasant odour as far .. b
ET )  Fogid effluents by

gitution of .
ased o ivi water. If i
NOTE 3, These valueslare‘33 A Clea?-recelkiif HEEOE . e }
atleast ?%ghtii peloW eight t;ﬁiiih &E “the actual :
the dllutloimltipliEd py one €= 1
limits are * f
dilution. 1 gtandards shall ease to g
iig industry when

eraa -
ioned 9gen Ficular :
ntion parti® fied for that

NOTE 3.  The above mer egard to 2 noti

. i th
apply Wit2 “tzic
industry specif
industry.




6.4
6.4.1

6.4.2

FREQUENCY QF MONITORING
WASTE WATER

The montnly report on effiye nt 4i

river b en ars 1 Im T

compiled i r e £igures of s anaiviical repor:
NONth of Sambomto. oot -l Teport

the table 6.4.1. of September 1980 is shows in

It is evident that ever
o
resuits did not satisfy the tolerance iimits specifi

1r1 :
Y}:ar:::. 6.3. The main reason for this was the
improper functioning of the aerators.

as far back in 1980 th

The frequency of this monitoring programme shouid ke
once week in order to ensure the standards for th
environmental point of view.

BLACK LIQUOR

" This monitoring programme is suggested for chserving

the change of gquality in the Walawe river prier .c,
during, and after Comp.LE"IO“ of the bklack ligu
discharge for 12 hour period on the scheduled day.

6-5
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CHAPTER 7

CONCLUSION AND RECOMMENDATIONS

7.1 General

Pfoc?EZ?: deslgned for Saving of raw material ss o
CRSM2EasS. Proper treatwsfit of effiyent i °
suitable area y -uent ang t ce o
s for location of Pulp and paper mills are the mos

ent and man

efficient ways of minimizing hazards to the environm

RErall S 1 i - nt and man.
Ge;. Aot milis should be located where conflict i+ ther
activitlies are less iikel = . conflicts with other
onsidered b;f s 1Xely. [Examples of risks thnat should be
ar; Ore declsions are made of suitablie areas of miils

- Pollution of drinking water

- Decrease in fish catches

- Accumulation of persistent and toxic compounds in

animals and people living near milis
- Polilution of water for irrigation
— Futrophication of water areas resulting in changes of

aquatic habitats and communities

1 rant for fish re-preduction
- Disturbance of areas important for P

0 o e Rl TR :
Fmbilipitiya paper milli 2las no
g4 system of the im 2L e =i
ggglui?t iﬁspiiflprgpe”‘Y The suggestions fcalfzcatlong and
1 on - e v nvivonmental im { h
rec?mm;ﬁggéﬁons to mitigate tnhe eﬁxzisﬂme:ta*412£2ci§i;Zuszez
Embilipitiya paper mill narrated in Chapter ¥ &
below.

P Tons

i R S e AR




7.2 AIR POLLUTION

TFeidal

7i2:2

7.2.3

7.2.4

7.2.5

T:2:B

1:2.77

Wa
! ter to.be SPrayed to the s+ hi ;
A0uUSe prior to the sir Straw chips at the cutter-
beit conveyor i a‘*?? cnips are conveyed by the
particles by the wi“d’?-ci_n;gwn cut of the straw
belt conveyor, "7 @U€ To the high eievation of the
To refrai 1

n from i ¢ 5 s
burned at the Sf?:fk smoke fuel shouid be compietely
Epi—— Kiln, t;e--a§20a201ng bo;ie:; and the black
oy 1 UppLy should Dbe properly
ggssf?;lqﬁte the_ formation of sulpnur dioxide
used* tuel containing a low sulphur content shouid he
B}eac@inq ggent preferably be changed by using either
cglorlne dioxide (cl;o), oxygen (0;). hydrogen peroxide
(Hyo;) or ozone(o;)
The settling tanks to be maintained such that the
anaerobic reactions do not take place. 7This could ke
achieved by adding nutrients a;d removing the siudge
using pumps. If the sludge is to be reused it shouid
be pumped to the screening department toc mix with the
pulp. A sludge recirculation often affects the

drainage properties of the pulp negatively.

be recommended £

veta. Siludge £from
waste water treatment which could not be re-used could
be incinerated in the boiier as a fuel.

Ee-use of primary sludge cannot
production of high quality pred

be used in the aeration

1 ti type aerators should : aerati
FloaGlag It ed oxygen content in the

lagoon to improve the dissolv
effluent.

. : -
Precautions should be taken to aVOLd_§? zfﬁfages of
poisonous gases such as chlorine to atmosphere.

AR

s

L!‘-kx\‘.—‘\‘
\ J -t

L

i et s




7.3
7.3.1

7.8.2.

7.3 .8,

7.3.4.

7.3.5.

7.3.6

WATER POLLUTION

The effluent
possible, load

should pe

b;s (o] = -
il Oul - . . '_ :
water censumption @ De done by recucing the fresh

reduced as much as

Some possible methods ars

a. Use of thickener back

} : water Y e 3
the digester as make up water to

by Usg Of thickener back water instead of fresh
water to wet logs which are to be fed to the woocd
chipper
o8 Usg oi thic?eger back water instead of fresh
water to wash the floors
d. Use of thickener back water instead of fresho~w
water for preparation of cooking liguer A Ty,
I~
L . L r "‘I\'!"
e. Use of white water instead cf fresh water id the’~,
i

additive preparation section.

The employees of the mill should be educated on EE@:&E

methods of reducing the fresh water consumption.
However the employees would not make any intergst.%n
reducing fresh water uniess they are economicaily
benefited by that. Therefore‘ani_lncentzve schgme
should be implemented for the reauction of fresh water

consumption of the mill.

Disciplinary action should be taken by the paper mill
~inst the employees who bathe at high pressure water
igal?ig points which discharge water through a 1 1/2
appin

dia pipes.

; hould be controlled by
. ipes and pumps SROUlC kel
splllagegfigg g;gpaticn system. Using of fresh water
improving th r

X roided. he recycled
: should be avo:l yel
for washing purpos®’ back water could be used for

water like thickener
floor washing.
t some places could be reused fof_glcor
! 1 ) = 1
er a £ fresh water DY storing in 750 cum
e b h had been constructed to store
c

i ! : tem an
capacity tank WA ical recovery system

black 1ligue
abandoned.
maintenance groqrammz shc%x;lmdicg?
Proper shut dowqdf o pillage © o 1
o) avol

launched t ‘
contaminated water

Cooling wat

7-3
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Tudud

7.3.8.

7:.3:9,

7:3.10.

Todudd;

7«3.12,

7.3.

[ =)
w

7.3.14,

The sew :
N er lineg .
waste watep are of th

contribute jp

the large roof
These sewers

treatment coyj

: e types fibre contai
: cooling water rain water
<arge gquantis . ¥ Son
> q %%ulty Quring maha seascn
sheai?f Tae mill, and sanitary was
ould Pe Separated thus biolicgi
d be avoided .

5 -
ok Q Ny s
QM ¢ pae b=
1]
¥
3 Q

The waste .

= W 7 : '
far gtgr 1s being used for irFigatia

Mers residing in the neiahs - gat

line ¢t } . nelghbourhood of the
. B the Walawe river ~ ;
irrigatio ; ; er. Ihe

i n.W?ter should be ensured at the
battery 1limit so +n o

) hat the water abstrac
Chandrikawewa of the Waiawe project couid i e

the farmers of the project without any hindrance w?

are continuously complaining for inadequate supply.

»
*

ny
351 e (0

m
Q

ot th s g
¢1]

]
ot
]
s}
ty o))
] f
H
C d
0 wwpb
D (]
by o+
T O W
OO0 KO
Q=

»

A coarse screening system should be ins
sewer lines to remove the large parti
suspended solids.

Present effluent treatment system should be modified
by 1installing a waste water clarification system,
removing sludge at the settiing ponds and installiing
aerators in the lagoon. The clarificaticn systenm
reduces the suspended sclids and the siudge could be
used in the boiler as a fuel and BOD of effiuvent is
reduced while the dissclved oxygen content in the

effluent increases by the aerators.

The effluent from the raw material preparation section
should be diverted to the land directly since chef}cal
contaminated water is not being used at this secticn,
to reduce the effluent load.

ain an environmental protection

The mill should i rial waste into the surface

licence for dumping indust
water ways.

waste water treatment which g03g§f??? 2§
Sludge froTld be incinerated d:spo%eal?: la;nd l;cal
reused zhoﬁ pending oR sludge gquality a=

e
compose

itions. - ; :
conditl t plant should De maintained in
: ; tment P23~ = ure that the
The effiuent treafment =il oo to ensure Sards
4 working order at to the relevant standards.
goo e 1

form
treated effluent confo
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TadslD,

7.3.16.

7.3.17.

The
- b}ack ligquor though it . ]
ne river ig Very valuah] 18 aliowed to fiow in to
5 £ . - | 3 - -
1L sodium lignate is San‘e ot ang Logess of the mill
formed, o SParated and sodium hydroxide i
For this PU-IPOS ” yaroxide 13
be re-started for reco € cnemical recovery system to
e (=] ~ - - %
The capital cost for Y:f‘“? and reusing of chemicals,
Es. 150 milliop in .9;§e caemical recovery plant is
for research A _ Tinds shouid be allpcated
. Studies of desilificars £ Wi <
ligquor. Follow; liification of Dblack
. o} OWlng areas are sungnq-—aﬂ to carr e
research study of desilificaricen o o Iy out a
black 1iquor catlion of rice straw in
1. Centrifugal vortex motion of the black liguor.
2. Reduction of pH vaiue of the biack liquer.
For this purpose assistance from National Engineering
Research and Development centre couid be requested.
If no success has been achieved in the research study
the only other alternative to reduce black liguor is
to change the raw material from straw to wood. In
such an circumstances the farmers who supply straw to
the mill should made aware on using rice straw for the
manufacture of a very rich and valuable organic
fertilizer which gives biogas and manufacturing of
ropes for which the technology had been developed a
long time ago in Japan, to earn a living for them.

The state of art on dggili?icaﬁion hag begn ff“?ie?
and concluded that althougn EREFE_e§i§te"r_ o_&sq
success on laboratory scale Q?Slll-lcatloagl the
question of desilification and the+ pap&iF?t{en+Eo
operate the chemical recovery systen ~e:&-? ng";ﬁ
cannot be undertaken unlesg seml—ccmmerifgl plan o7

ilification is installed,  operated, and
e £ commercial ma:ketlnq. Till then tne
demonstrated for ng the chemical recovery
present concept ©

thballir - recon
£ moth mill remained justified.
ulp and paper mil -4 e
system at the P or mill may negotlate wit!
The Embilipitiva Piﬁlas for concentrating and
ar o g iy jew f
Sevanaqalé 2;znt wash from azstlllerﬁlw;ii.as:1?w ::
i r g n 1
1nc1neratlﬂish present 1n spent‘xiz ey OT Ene
HEREOE ing the chemical recover
fertilizer Uus
mill.

k 13 i d be
f jack ligquor shoul

that Ehe ’ i eriod of 12
It is recomms?iiéto -~ di?charge@nlnlz icurs K
stored for 2 }ihe Halawe river us;“grvision s during
days or sof 2, scharge under the SuP
each day © & el
ordinating commit
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T:3el8,

7.3,40,

7.3.21,

_ . st ¢ .
Eehabllltatlon of ermany who was here to study th
January 1985 nag q Faper industry in Sefisnka  in
il iy . entioned in oY n ritanka in
thes Pitiva mills Proces 1o their report that the
ermo-mechani S should be changed to chemi
material nical pulping usin D a2t 2 pacoTRr
3 al, which would » PoRg Wood as a base raw
cheap result i } P
e Paper acceptaple . . in the production of
eliminate the usage of sioay o, D2Tket and also
?Ollutlon problem in the 7"I‘éwzr wnicn causes a major
base pulp wouiq , € I€tglon. Nevertheless wocd
COST more than straw ba 3 I
fan st sea pulp.
Several methods of ge i1ifi 4 £

been €Slllricating the biack iigu ¥
proposed and  teotes fie black liguor had
precipitated by the adqifiecs o, Stlicate i
ed by the addition of 1ii lvon salim,
sulphuric i ; e Ml e
¢ acld or treatment wit o jioxide.
Among these irom aai: n th carren dioxide,
possibility in r“emovinqs t.;lppeax_r_ kD0 Petlex
- in 1 he siiicate. A ni-
gi?mc_srcz.abllplant for chemical recovery from rice fff;w

ln -+ e - o~ - = . - - gk
ping ack liquor with silica removal faciiity

receding tl t houid be instai
P ng the recovery system shouid be instailed.

The black liquor from blowdown tanks is discharged
through a 200 mm pipe inte a sump from where an
i t h 3

uz_lderground pipe leads the liquid in to the biack
liguor holding ponds operating in series. The present
system of negotiated discharge in the Walawe river

through the 10 km long concrete pipe line needs
rethinking. In the first place the concrete pipe
should carry only black liquor ard not waste water all
the time and black liquor occasionally, as it is
practised today. This wouid avoid agreed and also
surreptitious tapping of the effiuent carryin
concrete pipe for using the waste wat.er for irrigation
and there by creating a sense of _di_.s_tru;t iﬂn the mind
of agencies and people in the neighbourhood.

aa

The black liquor pipe _line should fref:e
coloured black with liberal use of si :
the avoidance of use of tn

displaying 1R smk;:jtcle‘fiel.l e il tne productivity o
black liguor as F Further more considering the
agricultural land. = TEET e walawe river durin
avaiiable dilution nate; R ith the plasned co-
certain days 1R A 51{8? understanding of Mahaweldi
ordination and ccmpg.eifap;t;-ya aper mills, Central
Economic Agency: Em;tl, The black liguor needs to be
Environmental Authorizséay—s- in a year. On ‘e day of
discharged for somecf black liquor could be discharged
discharge 3750 c‘_dmd and the down stream users are
in 12 hour PeXi®%: ' otice of not using the E-;fr
required to be glt‘ 34 hours from the 'lm;llatm?hgou :e
water for the RE¥T T, osumed that EAF t2w1l and gh'
discharge. Y 7 ipitiya paper ml 1, ‘OWEIALL RHE ERE
period betweel En;%urfb

sea is about 12 b
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7.8u22s

1.3,23.

"Although average annual evapora

m
ine down stres

s1 i

tor;qe Space f . Tequired to bui: extr
for th Of Storing 24 j ' ket i
13 the @ay when Black 5t fcur water requirement
i1scharged. It ig reéu{;ed'}quo: is required to be
;:mp?lgn explaining ta;'meéP organize mass awareness

oples confi - > fea of dis I i
including ii;iiﬁce- tFurthe:' water q“;1§f§a;0 2303%12
5 e __lng- qe 5 o - A e e . — - —1:
data to pubii avallanility of the analvyzed
public, re-agssyre the peopie on +3éﬁibgii;£“§§

g st ‘
any significant adverse effect

Under the '
rese ri -
Present operating conditions of the pulp an

paper mill followi ; . ;

realisgtic, Wing working parameters wouid be more
Daily production of biack liquor - 200 cum
Number of days pulp miil werk - 200 days

Total production of black ligquor/year- 40,000 cum
Depth of black liquor hoiding pond -2 nm

Surface area for black liguor - 34 acres
holding pond

Rate of evaporation a day - & mm

2.2 m

Rate of evaporation in a year

tion equals the total
accumulation of black liguor the evaporaticn facter
has not been considered, wh;le estimating the
discharge of black liquor_%n ?o the Walawe river in a
planned manner. Recause {}quld volunme ?§y redgce %Le
to evaporation but the COD load weould remain un-

affected.
i ,000 /
oD of black liquor 120,000 mg/l
iawe 15 million
i scharge fronm Udawal _ i
géi:rvogr during hign rainfall Cum/day
Dilution available at Walawe in 4000
river
30 mg/1

coD of river water in receipt of
black liguor |

ear storad€ of black liquor 12 d?§§s°r
gz; ge emptied in




T.3:24

Tedudd,

7.3.26.,
|

Thus it ;

1S possiple 3 3
L & % ;
tnroug@ the exist; © dis

m in 17 j * -2

could discha; o time in 5 day. Because +
2 daY.  The aispo " MUR quantity of 4300 cun
e dlawe i - - .
discharge wil Tiver water during
sodium 0.5 ng/1

[
0

t pae

g
Fols Lo BN{ Mo

e

QO =10

fe
g o h Ry

=
2]

?@e quality of eff
the Industry sho
general standards
inland surface wat
Walawe river.

luent arising from the cperat
uld bhe treated to ¢

for discharge of effj
rs prior to the dis

0;1 and }1quid chemicals should be stored and
dlspensed 1n an area with a well cemented fioor. Any
accldental spillage must be cleaned up immediately
using suitablie absorbent material and fuel o0il shouid
be stored in a covered area with a well cemented

flioor.

A publicity programme should be launched to encourage
the public in collecting waste paper. Waste paper
collecting centres should be opened island wide. A
programme should be implemented to receive the gaste
paper in Government institutions, thn; str;g in u?
could be reduced and environmental hazards by the used
paper is minimised.
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7.4 LAND POLLUTION

7.4.1.

dulhie d

7.4.4.

7.4.5.

7.4.6,

The effiye

nt may conj
_ ont
su@phdles Which
soil. Fgrmers shouid
tng Tequired sta
met, in such c¢j
be erecteg way

increaseg the

[
:‘l
o
Q
]
Pt
0
(21
[
o
7

o
12
'u-.l
3o o
13

u =
®

13' (@

[
0
[

Landfil: site shoul

; . d be dasi 3 3 3 , .
contaminants frop designed in order to prevent

Solid waste should EE:C%tngw the ?ec?lVi?g e
body or at a eite whére r{:i‘ie?siq °f into a water
body. Water sheds sho&l'h;e‘gsggiff;entgéaa;:azi:
pPorous ground cannot be foung su;h-;::éz*‘ﬂgée;bﬂxqg
?e created by compacting the langd fillﬁéolzégnwa+;::;1
tO & permeability of less than 10° om per séé-é:wb;
using a layer of impervious clay. ) i
The land fillings shoulg satisfy the tolerance limits
of land filled waste specified by the Central
Environmental Authority.

The land use area of the black liquor holding ponds as
reported by the Mahaweli Economic Agency is proposed
to be for wild vegetation cover. It should not be
converted to any high value use such as paddy or
sugarcane cultivation. The human settiements are away
from the area and no ground water tappin - Onvx?quy
the appearance of the black_l}qug; bcldznq_ponas i
such an area would not conf’zcg with Fhe environment.
However, the holding pond Shcuid- e ;ui%t b“f n
polythene lining with proper treatment of the kot

using appropriate quality of clay.

The land fill waste could_? R
boiler. The fire wood boiler sh

steam generation.

e reused in the
culd e des

' ake fire brickets which

id be used to make : < e o~
The sludqé qoig ithe fire wood Dplle-s: z;gre?y.?“e
could be Ied ically benefited in saving tae ooiser

mill is economl
fuel.
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7.5. NOISE POLLUTION

7s

6.

Action shoulg be

taken ‘to ran e

A .o Ieduce folls)

source. At Embilipit: s s 5
wood chipping ang boiler section

€& spread of noise at
Nolse is generated oniy from
The impacts of noise

THERMAL POLLUTION

The present arrangement to store the effiuent in the
settling ponds for a& period of six months to one vyear
relieve the danger of thermal pollutieon.
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7.7. PHYSICAL DAMAGES

Talwla

T o & sudia

Tad 3

£loati
aATing aerator shouigd

The dj
'€ dilscharge sSewer line g
r lin e

generati d
: on shouid 2 teriorated du S
top half of t:-d be repaired in a proper to suiphide
removed ang ¢} ® Pipe to a iength of 4° o ot e
and_ rep]ac ear The bo*tom O;';"O‘—_ 4 —0 f: tO be
m <ace as shown in + T tie damaged sections
manhole lids ¢t the drawing No. 7.1. Daeeos
PR 1 0 be repi 3 a2 G2 fels  Lamaged
installied : pPiaced. Si L 3 3 &
ilie warnsi R g boar I i}
Warning the faem 1 Doards shouid he
water containing blaek ronS ROT o use ¢ trs
preferably be o % plack liquor The -p- -
i O_Qured b', . in lpe s ~1T A
x lack. RS
A pﬂogramme should be launched
- . - < nen t ¥
sanples of the dug weils o ched to test the water
of well . » Waere ever th taminati
water is surfased er the centamination
The P F :
Lo erforated humepi i
umepipe installed o
ehsure proper mixing %f t::EA:?F at the outfall to,
: nlxdil n Trd e B ol =
water course has been dnn: féue“-'t? . - s
d}scharge to the river direc%iyhat aj? . hinent
?ne perforated humepipe cf— 2'-“p&?se"t.
installed at the outfai it ma. T
h utfall for efficient mixing.
Precauti hould be tal '
o utions should be taken to aveid any spilliliage of
i1, grease and liquid chemicals on greund which ¢ 14
_ quic 1 ground which coul
le;d to the poliution of surface or un*n*crgnng
waters. Provision should be made to collect ;;;
‘ a

gccidental spillage of soil so that it would not lea
to surface or ground water pollution. )

The bunds of the black liguor ponds are in a
dilapidated state and Dbreaching is imminent. This
would result in contaminating the irrigation canals
and reservoirs in the area and would cause publiic
unrest. Following measures are reccommended.

racks should be filled with suitable material

a.
well compacted employing a

and

compactor.

b. Free board should be praintained when storing the
effluent ponds.

uid be launched - for

rogramme sShe .

c. intenance P » _ B
fgrth punds and routine xns;ectlon of black
- ds should carried out.

liquor poR

d. Trespassing of
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7.7.7.

T:7-8.

T:7:8:

Dot s ) s

gll Process draing outsig

£ept free from receivin e-the shops imperative to he
from deposits ang be raiies oS Straw cut pieces, free
level, ang the-ko d;;is_u >y 5?0 mm above the ground
walking durin ih; ':g-n MUST fave a width for easy
inspection as detailed in fig. 7.1.

The draina Vs ;

over ﬁhe place, Drézns s;g' i
and whenever they are"bro;?: free
frog floating straw ané é~gﬁs ts “ihe
waste water quality ang also eh the
back _yard of the factory. ' 'Ef?
g}v151gg of the miil shouia ensure th s of
The entire back yard of the £ -
Th? effiuent of drains from chem traw
cutte;_and wet and dry cleani aien
out side the factory batter ged.

Process drains should be monitored to make shop
foreman aware of the water use an waste water
generation drains should be realigned at locations to

facilitate monitoring specially, the discharge.
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Annexture i

SOURCES oF DATA AND INFORMATION
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2 Assistant Mills Manager : Mr. J.X.P.Pivathiiava
3. Envionmental Engineer : Mrs. Ghana Nimalaratne
4. Chief Engineer : Mr. W.A. Senaka
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S. Chief Chemist :
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Annexture II}

LIST OF PREPARERS INCLUDING THEIR Wopg . Lo

L. Mrs. C.D.W. Javaweera — Civii

b
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(1}
by
(4
4
(4]
D
(81

i

3]

[#]

ry

2

'r’
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]
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. Mr. W.A. Chandrapalia - Civii Engineer - - ¢o -
3. Miss. P. Edirisinghe - Typist - - do -

T - Dy ok Sy nf
4. Mr. M.D.P. Javasekara - Draughtsperson Preparation of
g¢rawings and
sketches and
ierovtyping
nerson - - do -
5. Mr.Shirlev Samarasekara-Draughlispersor
Shix mar
— rﬂc —
s N
TR, Drauventsperscl
v Nt = PTalslivey
6. Miss. W.M.N. Padmini 8
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