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4. Secondary Beneficiary Factories

4.1 $-1 Tovarna voinenih tkanin MERINKA, p.o.{TVT MERINKA}

4.1.1

1

2}

3)

4

Factory Profile

General

MERINKA is the targest woolen textile factory in Slovenia. The factory

imports and processes slivers for yamn dyeing,_ cloth dyeing, and textiles.

About 80% of the products is exported to North America.  The faclory is also a
subcontractor for foreign companies, processing stockings with sewing ;
dyeing; finishing, and packaging. Materials and processing facilities are
furnished by other companies; MERINKA provides only place and Jabor.
Overall the factory is well managed.

Total factory area 1 333,430m?
~ Products ;' Woolen fabrics Stockings
Annval production 1 650,000m 20,000,000pairs
~ Annual sales : 11,000,000DM  4,000,000DM
j {Processing charge only)
Number of employees : ca. 330 ca. 280
Working conditions  : 3 shifts 1 shift

Water consumplion by source and use

Table 4.1.1

ﬂ_oiv diagram of water supply and waste water discharge

Fig. 4.1.2 Fig. 4.1.3

Quality of make up water and waste water

Table4.1.2  Table 4.1.3
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Tabte 4.1.1

Quantity of Consumed Water Classified by Seurce and Use
industry; Textile{Dyeing)

Unit: m .~ day
Source | Weltl City River Sub- Recoverd | Total
Use Kater Kater ﬁa;er Total Water
Boiler Feed 35 85 (200) {28%)
ﬁaw Material
¥ashing 867% 615 675
Cooling
Air Conditioning 8s 85 85
Miscel laneous 340 340 340
[ Total 760 425 1,185 (200) | (1,385%)
Recoverd Water/Tota;nEld.A)%

Kote:; A value in ( } shows estimated one

Table 4.1.2 Quality of Make-up Water

(Anzlyied dy the Faclory)

¥ater Sovrce

Yell Water | City Waler

—}arancler Uait —

Temperalure T 10

oH 7.48

cop ag/i 0.2

80D mg/1

iron ng/|

Maosganese ng/|

Total Hardness dH 21,18

AMkatinily onoe/1

Chloride oe/l 11

jorlal lrop we/l 0.13

Evaporated Residue pg/ll

Eiectric Conductivily u3/co 300




s,
E.»\w‘

- Table 4.1.3  Quality of YWaste Water

pH 7.8
SS  (mgh 720
BOD  (mgll) 200
COD {(mgl) 500
Fat/Oil(meg/) 12
N-NH4{mg)

P {mgh .
Cr {mg/) 0.26
Zn (g 0. 17
Cu (mgh) < Q.05

4.1.2 Water Conservation

- Prescnt state of water conservation and use
(1} Water use

@ Water is supplied by city water and well water.  City water is delivered to
the factory through three lines with flow meters. "Well water from the
three wells is measured and temporarily discharged into the storage tank
{500m*) before being distributed within the factory by feed pumps.

@ City waer is used for air conditioning -and other puiposcs. Miscellaneous
wager acoounts for a rehtivdy high 29%. Air conditioning waler is used as
make up water for the temperature and moisture control of the spinning
and textile factory. The amount used is small, since a few equipmenis are
installed, and theire heating load is low.

- () Well water is used for dyeing rinsing, product processing and boiler feed.
About 57% is used for dyeing and processing.

(2) Water conservalion

@ Well water is not unnecessarily pﬁmi}éd, since well water is supplied from
" the storage tank with pressure control and quantity control (control by
nuniber of pumps). )



@& The water consumption of dyeing rinsing and product processing is about
177m*/thousand m? (textile width 1,Sm), equivalent to that of a Japanese
dyeing factory.

® RecOvery of cooling water (heat recovery) of the jet type dyeing machines
(two sets) and boiler feed is accomplished. The recovery rate of boiler
feed is approximately 70%.

@ Air conditioning water is recycled through the sand filter, the float valve of
which supplies make up water.

® Miscellaneous water {city water) consumplion by is a rather large 340m®
(560 liters/person/day), but this suggests that waler consumption may be
reduced by fostering awarcness in the factory of the need lo save waler.

2) Examination and evaluation
(1) Technicat comment

@ Considering the above, the precise amount of wai;er consumption for each
facility must be measured to determine whether or not domestic and air
conditioning water consumption is proper. N

With a small- l‘aciiity investment bases upon servey resﬁlts water
consumption can be brought to a proper level and thereby reduced 10-15%
(approx. S50m’/d) in each facility.

@ FEstimated facility and labor costs for water conservation, and the
anticipated results, are as follows !

Engincer : 1 _ ]

Period ¢ 1 year (concurrent with present work, engagement
rate 50%6) ,

Facility costs  : 2,000 thousand SIT (plumbing parts, piping parts,

instruments, etc)
Wates conservation :  SOm*/day

(® The number of engineer should be limited to one, and the work;ng period
_to on¢ year. After his task is finished, water conservation will be
~ continued to be pracuced in deuly work _accordmg to the operation manual.

;_410H



4.1.3

1)

2

4.1.4

1y

{2) Economic comment

Cosls estimates based on above premises :

O Annual investment

Labor costs : 3,000,000 SIT x 1 engineer x 50%
= 1,500 (thousand SiT/y)

Facility costs : 2,000

Total : 3,500 (thousand Sley)

@ Anticipated waler saving:

50m’/d x 20081T/m’* x 240d/y = 2,400 (thousand SIT/y)

According to the above, investment should be recovered in about 1.5 years,
It will be therefore economically feasible.

Pretreatment and Waste Water Treatment

Present silualion

@ All waste water is discharged into the sewerage system.
(@ The most curcent water quality analysis indicates that a pretreatment system

- for sewerage system discharge is unnecessary.
(® Direct river discharge is uncconomical due to the factory's dislance from the

river.

Waste water treatment system

There is no proposiiioh regarding the waste water treatment system.
Pretreatment for Reduction of the Pollution Load

Background

‘The June survey consisted of just confirmation of the questionnaire and a brief

" tour of the plant, however, in December, samples of waste water were taken and

2)

_analyzed and examination of a pretreatment system for- sewerage system
discharge was carried out.

Quality of waste water

All the waste water is discharged from one outlet inlo the sewerage system.
Waste water from each of the factory processes does not pass through any pits

— 41—



3)

but is simply discharged as it is gencrated. Sampling for water analysis was
carvied oul at the following three points:

I. Final discharge outlet: flow ratio sampling {(flow measurement was also
carried out)

2. Cloth dyeing plant: highest concentration waste water from three machines
was mixed in batch capacity proportions.

3. Yarn dyeing plant: spot sampling of the highest concentration waste water

The analysis and test results are shown in Tables 4.1.4 and 4.1.5.
The waste water qualily satisfies the standards for discharge info the sewerage
system.

Preliminary study

As was mentioned in the general summary, one of the river discharge standards
relates (o water color. In order for the WWTP to satisfy standards for river
discharge in the future, there is a possibility that calls may be raised for it to
install an approprialc pretreatment system for dealing with textile factorics, which
discharge colored waste waler. If a pretreatment system wete not to be installed,
it is likely that premium charges would be imposed. '

Generally speaking, the most economic method of pretreatment in the case of a
dyeing factory is coagulating sedinentation. Moreover, if the highly concentrated
waste waler following dyeing can be separaied and treated apant, the treatment
can beoome even more economical. In consideration of this, concentrated waste
water from dyeing underwent separation by coagulation -sedimentation, and
oxidation dissolution testing by Ihc Phenton Method was also conducled on parl
of the sample.

The results of the tests are good and showed that coagulation treatment can be
performed on the total waste water. However, the results from testing on the
concentraled waste water from the dyeing process were not favorable. In
particular, regarding the yarn dyeing waste waler, even though festing was
carried out using widely defined conditions, absolutely no ftoc was fonmed in
response to the use of inorganic coagulant, In other words, separation by
coagulation is not suiled (o this wasle water. Moreover, no effect in terms of
color and COD reduction could be observed through apphcatmn of the Phenton
Method to the yam dyemg wasle water.

—~ 412 —
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Table 4.1.4  Quality of Waste Water
Parameter Final outlet Coagulation test Emission standard
Note 09 -10.12.1996 PAC 100 mg/L, | dischaxge to viver
Row proportional Aﬁfon P 200 for Textile
Cation P 20
Floc size  middle
Settling  30sec
pH 8.2 6.7 6.5-9.0
SS mg/ 37 <30 . 80
Color violet no cblor
@(@36nm)  1/m 37 0.9 7
a (525nm) 30 0.5 5
¢ (620nm) % 0.3 3
t-N ' rpg/l 24
[t-P mg/l 3.1 2
CODer mgil 650 350 120
CODyn . mgll 300 |
BOD; _mgfl 150 25
t - Fat mg/) 30 20

Flow (m3/Mh)

e e e e

Graphic representation of waste water Dow in dependence of time
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" 4) Quiline of pretreatment facilities

% Judging from the test results, it is difficult to separate and treat the concentrated
waste water from dyeing. Coagulation sedimentation treatment shall be carried
out on the tolal waste water.

Table 4.1.6 Quatity and Pollutieon Loads of Waste Water and Treated Water

Kind of Quan- Cober BOD SS coior { t-Fat t-p
rRastemater tity | =g/L ag/L | ag/L ) ag/L | mg/L
m?/d | {(kg/d) | {xg/d) | ( ) {1/m) | {ke/d) | (kg/d}

k|
Ra® total {,200 650 150 40 37 30 3
wastegater {780) {180} { (48) {36)

#32 Case-~1 . _
Coagulation % 1,200 350 80 < 30 < 3 < 20 < 1
sedimeatation (420) { 96} '

Y {Note) * 1: guality of total wasle water
’ﬁ' : * 2: when (otal waste water undesgoes pretrealment (coagulating sedimentation)

Fig. 4.1.4 Equipment Flow of the Pretreatment System

Raw waste water Cosgulant & Polywer
\L \L Sedimentation

———i—ioag,ulation

influent Pit

> To WWTP

Sludze Storage Tank Polymer Treated Water Tank

-—>  Dehydrater —> Sludie cake
‘ Sludge Cdagulation
Tank :

vy
e
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Table 4.1.7 Equipment and Running Costs of the Prefreatment System

Equipment cost | Depreciation | Running Cost Total treat-

% Interest aent cost
SIT SIT/a’ S11/m3 SET/n?
CASE-1 143, 800,000 411 105 152

" 3) Conclusion

‘The present waste water would satisfy discharge standards in the case of

discharge into the sewcrage system. In the event where reduction of waler
coloration becomes necessary due to additional requirements, it would be
difficult to scparate and treat by coagulation waste water from the dyeing
processes only. Thus, it would be advisable to carry out treatment by coagulation

“sedimentation on the tolal waste water.

— 416 -



4.2 S§-2

4.2.1

1)

2)

3)

4)

4.2.2

1)

Tekstilna tovarna TABOR, d.o.0.

Factory Profile

Outline of factory
Capital : 1,005,895 thousand SIT
Total factory arca : '
Number of employees : 400 _
- Products : Polyester-based mixed fabrics
Annwal production (1995)  : 3,140,216m’ _
Annual sales : 940,725 SIT (processing chasge only)
“’orking condilions : 3 shifts, 249 days/year

Water consumption by source and use

Table 4.2.1

Flow diagrahl of water supply and waste water discharge

Fig. 4.2.1 Fig.4.2.2

Quality of make up water and waste water

Table 4.2.2 Table 4.2.3
Water Conservation

Present state of water conservation and use

(1) Uses of waler

" Water is supplied from city water and welt water.  City water is used for
domestic water and well water for production processes, after being
measured its quantity.

Well water is pumped hp from two wells, each having pressure control,
and is directed to the main pipe for distribution fo production processes.
No storage tank is used.

@ Most (about 85%) of the waler is used for dyeing process rinsing and
product processing. :

— 17—
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Table 4.2.1 Quantity of Consumed Water Classified by Source and Use

tndustry; Textile(Dyeing)

Unit; m/day
Scurce | Well City River Sub- Recoverd | Total

Use ¥ater ¥ater Kater fotal Water
Boiler Feed §0 60 (100) (100}
Raw Material
¥ashing 982 982 982
Cooling
Air Conditioning 116 116 i16
Misceilaneohs 83 93 93
Total 1,158 93 1,251 (1,351

Recoverd Water/Total (7.4)%

Note: A value in ( ) shows estimated one

Table 4.2.2  Quality of Waste Water

S-2 TABOR

Datum aaalize: 5.5.1995

Agaliza:

temperatura vode

elektriéna prevodnosl
vsebnost anorganskih soli
vsebnost neraztopljenih snovi
vsebnost vseh raztopljenih snovi
vsedljive snovi 5

kemijska poraba Xisika
biokemijsia poraba kisika
celolaupen krom

fenol

povrsinsko aktivne snovi

°C

© mSfem

me/l*
mg/l
mg/i
inif]
‘mg O
mg O/l
mg CeAl
mg Al

ug MBASH

~ * IzraCunana vrednost iz elektrine prevodnosti preratunano na KCI.

(£20 5t.C).

— 419 —




(3 Air conditioning water is make up water for the tcmperature control in the
spinning and textile factory. The quantity is small, because there are few
installed facilities (spinning machines, weaving machines, elc.); therefore
the heating load is low,

{2) Present state of waler conservation

@ Well water is supplied from two wells. ‘The water is distributed after
pressure control, thereby avoiding uanecessary water pumping.

@ The main equipment of the dyeing process is as follows :
(a) Cloth dycing :
Winch type 8 sets (5 are for pre-washing)
High pressure 2 sets, Small (ester of the same system 1set liquid

flow type
Jet type 2 sets (with hed recovery system for its waste wakzr)
Pad type 1 set (Not in present use)

(b) Yam dyeing : Dyeing tank (2) and drying tank (1) 2 sets
(c) Cotton dyeing : Atmospheric tank 2 sets

@ The water consumption of the dyeing rinsing and product processing is
about 78m’/thousand m?, equivalent to that of a Japanese dyeing factory.
Water consumption varies with kind and quality of products, however,
and simple conclusions cannot be drawn from this comparison alone.

@ Boiler feed is recovered at the rate of approximately 60%.

® Air conditioning waler is recycled through the sand filter, Its make up
water is supplied to the sand filter tank wi}hout walter flow control.

2) Examinations and evaluations
(1) Technical comment

@ Since the operation rate of the factory is low, it is difficult to draw
conclusions on the present stale of water conservation based on this
- survey,

@ Howevar, since waler consumption varies with kind and quality of produds,
simple conclusions cannot be drawn from this comparison alone.

—420—




4.2.3

D

2)

® The University of Maribor has proposed various system impfovemcnt
policies for electricity, water , steam, dye, wasle water, elc.
Improvements will be made when financing concerns are cleared.

(2) Economic comment

The situation is as menlioned above, with no additional mmarks of note.
Waste Water Treatment

Present conditions

@ The charcoal filler is working effectively.

@ The charcoal filter, as a pretreatment system, has sufficient capacity for
sewerage syslem discharge. :

@ As a treatment system, it has in sufficient capacity for direct river discharge.

Design basis of waste water treatment system

Quantity of water 1,000°’m/day  24hr/day
Quality of water - Inlet Cuilet Emission Standard
CpH R 7-10 78 6.5-9
COD mgd 500 90 200
BOD mg/l 300 10 30
SS mg 40 10 80
CNH4-N  mgh 30 4 5
TotllN ~  mgd 50 20 -
*“Total P mgh 10 1 1
"Color(436) ~ Um 30 7 7
T (525) 30 5 5
BN (:72) J 1] 3 '3

y 5

Waste water treatment flow outline

{Waste water)—Collecting pit (presem)--’Siabilizaﬁon mk—*Neutralimlion tank

—Anaerobic tank— Acration tank— Ist. Sedimentation tank—Coagulation fank

—»2nd. Scedimentation tank—Sand filter— Ozonizing tube—*Activated carbon

“absorber—Treated water tank—Discharge to the river

{Coagufated s’uludge)—*Siudgé stbrage tank—Sludge dehydralof—*Cake hopper
~»Truck
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4.2.4

)

2)

3)

Pretreatment for Reduction of the Pollution Load

Background

The June survey consisted of just confirmation of the questionnaire and a brief
tour of the plant, however, in December, upon carrying out analysis of sampled
waste water, confirmation of the effects of a unique form of charcoal filtration
and examination of waste waler treatment and pretreatment facilities was carricd
oul.

Quality of waste waler

The total waste waler is discharged from two oudlets into the Drava River. Waste
water from one of the outlets mainly consists of cooling water and domestic
waste waler and is discharged without undergoing any treaiment. Waste water
from the other outlet comes from the plant proéesses and is passed through a
pretreatment system that uses charcoal as a filter medium before being discharged.
The sampling for waler analysis was carried out at the three points indicated
below. Incidentally, the number three sample is to undergo waste water treatment
and pretreatment testing. -

1 Before charcoal filtration

2. Afier charcoal filtration (final discharged waler)

3. Dyeing plant (spot sample of the most highly concentrated waste water in
the factory) ) '

The sampling results are shown in Table 4.2.3.

The effects of the charcoal filiration are recognized actually, though the pollution
load of the infet waste walter is rather low. Color and CODare reduced by half.
However, because the BOD and oil and fat content are reversed, it cannot be said
that this alone is confirmation of the effect. Having said that, the quality of the
waste water on the day of the survey would have satisfied even the discharge
standards for direct river dischargé, needless to say the standards for discharge
into the sewerage system. This treatment method is a most interesting one and is
worthy of careful obscrvation in the future. '

Reduction of water consumption and cost through waste waler treatment and
pretreatment "

It is possible that, if concentraled waste water from dyeing is scparated and
decolored separately, washing waler that is curten_lly used in farge quaatities for
ditution can be reduced and the resulting cost lessened. With this in mind, testing
of separation by coagulating sedimentation was carried out. '



L)
! 'w.l

Table 4.2,3  Quality of Waste Water

Parameter Inlet of Charcoal | Outlet of Charcoal | Emission standard
Note 03.12.1956 03.12.1996 discharge to river
12:20 12:30 fox Textile
pH 7.7 19 6.5 - 9.0
SS mgA <30 <30 80
Colox light gray - bight gray |
a(436nm) 1/m 5.5 2.6
o (525nm) 6.7 1.9
a {620nm) 2.8 1.5
i-N mgfl B ' 23
t-P mgl 11 13 2
CODe: mail 63 B 34 <120
CODw mgil 38 15 '
BOD; mgfl 5 : 25 - 25
t- Fat mg | - o1 30 - 20

4)

S-ampl'es “of waste water from the cloth dyeing machines (most highly
concentrated waste water) and from the final discharge outlet {for comparison
purposes) were taken, The results of jar testing are shown in Table 4.2.4.

From the results, it can be seen that the effects of coagutation treatment are large.
Moreover, good discoloring can be achieved by using an inorganic coagulant and
not cation polymer, The test conditions are equivaleat to the case of ideal batch
treatment, Because the factory batch operates three dyeing machines, it would be

~ possible to design a waste waler treatment sysiem for baich mode operation,

however, in terms of ease of operation, it is more practical to perform automatic
operation by monitoring the water level in a storage tank.

Outline of treatment system

Based on the test and analysis results shown in Tables 4.2.5 and 4.2.6,
alternative treatment systems shall be compared.

- Case 0 1 direct discharge into the river of total waste water in its present state

Case | : adding treatment by coagulating sedimentation fo reduce the water
usage to 1/3 before directly discharging into the river
Case? : trealing colored water only by coagulating sedimentation, and thus

reducing water usage 10 1/3

— 423~
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Table 4.2.5 Quality and Pollution l.oads of Waste Water and Treated Water

T-N

Kind of Quan-r CGDhcr 80D ss color T-P

rasterater tity me/L mg/L mg/t ng/L ng/L
n3/d (ke/d)} | {ke/d) | ( ) (1/m} | (ke/d) | (kg/d)

L] Case-0 t, 200 100 25 < 30 3 3 < 2

total water 1 {120 { 30) (28)

%2 three times 400 300 15 80 Q 70 2
conceptrated {120) { 30) (28)

*3 Case-1 400 100 25 < 30 < 3 < |

coagul-sedia’n ' { 40) { 10)

*4 thick color 407 3,000 730 1007 c0 600 10
rastewater - ooy { (300 [C2) | (24)

x5 _Case-z 7 44 1,000 . 250_ < _30 "7 z

coagul-sedin’n B 1) I I 1))

6 CASE-2’ 400 100 | 25 [<30]| <3 <1
nixed total { 40) ( 10)

(Note) *1: quality of total waste water -
_ *2: total waste water when water usage is paduced to 143 :
*3: Case 1: casc of coagulating sedimentation treatment of waste water that reduces water usage to 113
" #4: water quality when colored wasle water from the dyeing process is separated
#5: Case 2: pretreatment {coagulating sedimentation) of colored waste water only
o1, *6: Case2: total waste water when treated colored waste water is mixed with other waste water

— 425 -




Table 4.2.6 Equipment and Running Costs of the Pretreatment System

=

Bduipmsnt cost [ Depreciation | Running Cost | Total treat-
% Interest ment Cost
SIT SIT/a? SIT/a? SIT/a?
CASE-1 50,000,000 55 80 135
CASE-2 18, 000, 000 20 35 33

The running cost have been calculated for the case of a treatment volume of 400 m*/d.
Case 1 : case of coagulating sedimentation treatment of waste water that reduces water usage tol/3
Case 2 : pretreating (by coagulating sedimentation) only colored waste water before mixing with other waste

water

3}

In Case 1, coagulating sedmmenlahon treatment would be added upstream of the
existing charcoal filtration facilities. :

In Case 2, piping and a storage tank for collecting concentrated waste water from
the dyeing machines only would be newly installed, and wasle water would be
supplied automatzcally to the ooagulatmg sedimentation system based on
monitoring of the water level in the tank.

In Case 1, the daily treatment cost will be as follows: 400 x 135 = 54,000 SIT.
However, because this method will allow a water saving of 800 m® to be
achieved, the system will batance out if the total cost of well water is 65 SIT/m’,

In Case 2, the daily treatment cost will be as follows: 400 x 55 = 22,000 SIT.
The system will achieve a balance if a daily water saving of 800 m® can be
achieved.

Conclusion

The existing waste water quality practically satisfies the standards for river
discharge.

As the factoiy has free use of the well under ils possession, it adopts a policy of
conducting ample dilution before dischatging. If a wasle water treatment syslem
is to be introduced, in place of the current system of water dilution, to reduce
waler consumption and cost, it would be best (o separate only the colored waste
waler from the dyeing process and freat it by coagulating sedimentation, The
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resulting treated water could then be passed through the existing charcoal
filiration process togethes with the other waste water, and then be discharged into
- the river.
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43 S3

Mariborska tekstilna tovarna Melje, d.d,(MTT MELJE),

_ Tovarna tkanin MELJE, d.o.o.

4.3.1

1)

2)

3)

4.3.2

Factory Profile

Outline

Capital : 1,369,568 thousand SIT

Factory area :

Number of employees : 750

Working conditions : 8 hrs./day

Products :  Cotton fabric Polyester blends
Annual production (1995) :  7,140,000m 3,600,000m

Water consumption by source and use

Table 4.3.1

Flow diagram of water supply and wasle water discharge

Fig. 43.1 Fig. 4.3.2

Quality of make up water and waste water

Table 4.3.2 Table4.3.3

Water Conservation

1) Curmrent conditions of water usage and waler conservation

(1) Features of water usage

@ Water is supplied from three sources : city waler, well water and river

water (Drava River).

d.d.,

Three of the five wells mix with river water for use in the dyeing process.
Another well is used only for the spinning and weaving processes. The
fifth well is not in present use. '

The most commonly used source is river water (aboutl 57% of all water

consumption). This is mixed with well water for use in the dyeing
process.
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Table 4.3.1

Quantity of Consumed Water Classified by Source and Use

Industry; Textile{Dyeing)
Unit; o/ day
Source § ¥ell City River Sub- Recoverd | Total
Use fater Water Water Totzl Water
Boiler Feed 359 359 359
Raw Material
Fashing 731 1,348 2,019 2,078
Cooling 5% 55 55
Air Conditioning
‘Miscellancous 433 483 438 -
Total 131 983 1,107 2,876 2,976
Recoverd Water/Total

Table 4.3.2 Quality of Make-up Water

(Analy2zed by the Faclory)
Yaler Souvrce Well Yaler] Cilty Vales
Parameler Unit
Temperature T
pH 7.8-8.1
ceb ogl/
BOD ng/i
lron mg/l
Mzpganese meg/l
Total Hardness dil
Alkalioity “amo/1
Chloride ng/i
Tortal lren "ng/l
Evaporaled Residue mg/1l
Electiic Conductivity i $/¢cn
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Fig. 4.3.3 Quantity of Waste Water
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Table 4.3.3 Quality of Waste Waler

Metoda

pH-vrednost

b oataxi s

=

DIN 38404-C5 10,3
Elektroprevodaost . pSfcm | DIN 33404-C8 1050
Raztoptjene snovi ” mp/l DIN 38409-H1-2 720
Raztépliene anorganske snovi mgl __| DIN 38409-H1-3 450
Neraztopljene snovi mgﬂ DIN 38400-H2-2 3%
_SCdl'ivc sovi . _____DJN 1?95!-1{9 4_:9____

teatibo

Baker DIN 38406-E7 0.10
Cink DIN 38406-E8 0.19
Krom-skupsi DIN 38406-E10 <0.05

| Prosti kior DIN 38408-G4-2 <005
Aktivai ko DIN 38408.G4-2 - <005
Amonijum DIN 38406.ES 0.9
suifid DIN 38405.026 - -

DIN 32409-H5 1 100
DIN 38409-H14 ~ <0,02

A aba -

DIN 38412-L.31




(2 Water consumption is not measured except for city water. The waler

quantity in questionnaire indicates only assumcd values. Water fees,
@ taxes, efc., paid to the nation and city are also assumptions, except in the
case of city water. .

® Recovered waler is not used ;  all waler is used in one pass flow,

@® Most water {about 70% of the tatal) is used for washing in the dyeing
process.

® City water is used for cooling the air compressor in one pass flow.

® Water of the temperature and humidity conditioning is not used for the
spinning and weaving processes, which use only ventilation.

@ The total cost of waler and wasle waler accounts for about 2.2% of sales.
The unit cost required for water and wasle water is about 100 SIT /m’,
assuming sales of 3,200 million SiT/y, and total water consumption of
70,000 thousand m’/y.

‘1 This value is slighﬂy less than the calculation based on water fees and taxes.
The actual cost required may therefore be much higher.

(2) Current conditions of water conservation

® a water flow meter is not installed, except for cilywater. Water
consumption control is negligible.

(@ The unit consumption of water for the dyeing process alone is about
50m*fthousand my?, a little more than that of a Japanese dyeing factory.
But unil consumption varies with kind and quality of products. It cannot
be concluded from this aspect alone thal water conscrvation is inefficient.

@ Two continuous dyeing systems are used. The washing method is not a
complete counter-flow multistage system, however.

2). P]anning of water conservation system
(1) Implementation of water usage control

i‘ The quantity of pumped well water is not measured, which implies a lack of
water consumplion control. A flow meter, the basis of water conservation,
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should first be installed for the purpose of water consumption contro}  in the
factory.

Since water quaatity indicated in the questionnaire is not precise, it is
irrelevant to discuss ways to save water.

2 Recycling of indirect cooling water for air compressor

{a) Outline of plan

Indirect cooling water is at present used only temporarily for the air
compressor. Waler temperature at the outlet is about 22°C. The waste
" water is to be recycled by the cooling tower.

{b) Basic conditions

Present Plan

Water quantity (m’Al) ) TS5 - 55
Operation time (hWd) 8 ' 8
Water quantity (')~ - 69 7.0
Water temperature C  inlet 2 25

outlet 2 35
Recovery rate % _ 35
Reduced water (mYAl) : ' 52
Codoling toad (Kcal/hy 69,000 . 70,000
Annuat operating days : 235 ' '

(c) Equipment outline specification
Tiem Number of Unit .- Specifications
Cooling tower _ i . 70,000Kcal/h Fan power 0.6kw
Circulation pump 2 Aperture 40 ¢ , Power 1.5kw
(one spare)

Meters, Controller  Overall Etectrical conductivity
Piping © Overall Circutation pipe 65 ¢

Discharge pipe 25 ¢
Water supply pipe 15 ¢

{(d) Cost estimate

‘ Facilily cost approx. 1,900 thousand SIT
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* Operation cost

Required Unit Required cost Cost per
Item anount price [ECGQvery
_ (STT/d) {Thousand SIT/y) (S1T/m’)
Eloctricity  2.1kw x 8Wdx 0.8 15SITvkwsh 202 474 39
Labor Concurrent with
other work
Chemicals 4SITIm? 200 47.0 4.0
Total 402 94.4 1.9
* Reqguired cost
Annvalcost = Cost per
Item _ , _ recovery Remarks
{Thousand SIT) (SIT/m*)
Fixed cost
Facitity depreciation,efc. 387 259 15 year equal depreciation
Interest ' ' 10%
Facility maintenance ~ 87.5 o 5% of annual facility
costfyear
Operation cost 94 19

Total A1l 138

(e) Technical comment

@ At preseal, the teruperature of cooling water used is about 15°C.  The

temperature of water obtained from the cooling tower is about 25°C

- during the hottest period of summer. During the short summer

period there is probably inadequate cooling of the machine. Then it

is necéssary to increase the supply of make up water from the well, or

use only well water.  This period is presumably only {wo months at
most, so in gencral there is sufficient water conservation.

@ The well water source contains much dissolved salt and is considered
high in hardness. If the circulation degree (usually expressed as
- deg'rei: of conccntration) by the cooling tower is raised, scales are
" deposited or corrosion occurss, The quality of well water in the area
. shows that a concentration degree of 2 or less avoids this operating
~ problem. ' .
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Economic comment

The anticipated cost of water recycling in this system is 34 SIT/m*. But
when city water is used, the cost exceeds 200 SIT/m?, and recycling of
water is economically feasible.

(3) Reclamation of waste water

(a)

Basic considerations

Reclamation of waste water is possible if cost is not considered. Water
for dyeing must be of high quality, however, Reclamation then is not
economically feasible, except in special cases.  For this reason, only basic
guidclihe.s will be presented.

The basic guidelines of waste water reclamation are as follows :

® Waste water of the good quahly (least po!luted) should be separated
and collected for reclamation,

@ Reclaimed water should only be used in processes having litile effect

on product quality.

@ Reclaimed water should be of the minimum required quality.

{b) Reclamation plan

. Selection of sourcc waler

' Acoordmg to Basnc Gmdehne @ abovc colored waste waler which is not

ii.

easily decolorized should be avoided. Waste water may be selected from
the following:

@ El'ﬂu ent of Coo]mg water :
@ Colorless waste water of pre- rinsing and bleaching processes.

Since it is more economical to circulate (D within the same process than 10
reclaim it, (@ should be selected. Its quantily is unknown, however.

Quality of reclgimed water
The minimum required quality of reclaimed water is determined by
function (e.g., dyeing rinsing water). Actually, the quality of usable

water is often unknown by function In that case, il wust be checked by
experiment. ' '



The fo!Iowing waler qualily determined by experiment in Japan may be
used as a reference : '

Quality itemm Source Reclaimed

SS mg/ <30 <1
BOD mg/l <100 <1

CODmgh - <100 <10

ili. Reclamation process

According to water reclamation experiments in Japan, the basic process is
as follows : ' '

Water source *pHl control—>Two stage biological treatment (Trickling
filter, submerged bio-filter)—>Coagulation and sand filtration— Activated
carbon absorption—Recovered waler o

(d) Technicat comnient
~ . @ A chief problem in water reclamalion is determining the minimum
' required quality for the appropriate usage. Otherwise water must be
@ _ treated to the same degree as river water or well water currently used.
This is extremely cost-consuming.

@ Often the engineef_si who use proée:ssing water do not themselves
know the minimum required water quality, which can only be
determined by considerable experimentation.

@ In Japan, the (jualiiy of reclaimed water has been determined as a
result of many experiments. The values vary considerably with
waste \_vatér features and processes for which recovered walter is

- uS;:d. _ Therefore, this water qua]ity should be considered as an
~ “example only. o '

(e) Fconomic comment )
(O The cost for reclamation of water is quite high, probably exceeding

- 200 SIT/m”.

@ The necessary costs included in water reclamation, are the costs of

iy
!--w"

facilities to collect recovered waster water, slorage tanks to temporarily
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hold waste water and recovered water, facilities to supply recovered
walter (piping, pump, etc.), and others.

In light of the above, the anticipated cost of water reclamation is high.

@ A charge of about 160 SIT/m® is expected in the future when the
WWTP is built. But if there is a tax for water use (about 41
SIT/m®) water reclamation may be economically feasible under certain
conditions.

(4) Other possibilities of water conservation

The large quantity of domestic water may be reduced in the following ways :

@ Using water saving toilets B
- (@ Install automatic washing equipment for men's urinals
® Equip faucets and showess with water saving disk or orifices, etc.

These are easily implemented, and should be used for existing facilitics as
well as for new equipment to be installed in the future,

The quantity of domestic water (483m’/day) is too large for the number of
employees (750) which is probably unrealistic. The enfire excess water
amount seems to have been calegorized under domestic water in the water
balance calculation. The actual amount is thought to be one half of this.

4.3.3 Pretreatment and Waste Water Treatment

1)} Present conditions

@ Of the 8 sewage outlels, 6 Va:'e currem]y u_sed. Al outtets merge at the
final downstream outlet, According to the most recent data, the pH
someiimes exceeds emission standards, and pretreatment is necessary. A
neutralization tank is less expensive than a large stabilization tank,

@ The overall capacity of water refated systems is excessively large. These

facilities should also be examined in segard to the current consolidation and
reduction of the production system.
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4.3.4

1))

2)

Pretreatment for Reduction of the Pollution Load

Background

The June survey consisted of just confirmation of the questionnaire and a brief
tour of the plant, however, in December, samples of waste water were taken and
analyzed and examination of a pretreatment system for sewerage system
discharge was carried out.

Quality of waste water

The tolal waste water is discharged from eight outlets, of which six lead into the
sewerage system, Waste water from each of the factory processes does not pass
through any pits butis simply discharged as it is generated. Sampling for water
analysis was carried out at the following three points:

1. Final discharge outlei: time-dependent sampling (flow measurement was
impossible) 7
2. Cloth dyeing ptant: flow ratio sampling (flow measurement was also carried

out)
3. Yam dyeing plant: spot sample from the wastg water pit

The sampling resulis are shown in Table 4.3.4. Except for the pH, the waste
water satisfies standards for sewerage system discharge.

Fig. 4.3.5 Flow Rate of Wastewater from Textile Dyeing Factory
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Table 4.3.4  Qualily of Waste Water

Characterization
of the sample

Final
outlet port

Outlet porct
of the printing
facltory

Pit of the yarn
dyeing lactory

.. ime - prop.

Date of sampling

Time of sarnpling

Lab. No.

flow - prop. |

e SECL,

11, - 12.12.1996

04,12.1996,

12:00 (06.12) -
12:00 (17.12.)

9:45 (06.12.) - §

9002

12853

12729 |

g:15

12364

Parameler

JBApras

Unit

pH

113
340

_mgfl

58

Cotlour:

a (436 am) -

& (529 am)

_a(620am)

light blue -
_....viotet

33

Toual fat

12

Total nitrogen: iN _ mgh . 21.7 3 10
- amogniumnivogen N imed om 050i .. 003
- Kjeldahl niwogen N___ . ime st 12 0.80.
miegivosen______ N T 09! . 0.09 005
_.hiwate nitrogen N imel - 6.6 80 J6.1
| Towlphospborus P pwmgll i 2 S 5. -+ 23
COoD,, _ Q.N_‘___ﬁ; mgh . 340 o 808 100
CoD,, S Q. . jmeh 20: o C o we0f 38
_BOD, O, . imgh _ :. I R N —
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3) Preliminary study

As was mentioned in the general summary, one of the river discharge standards
relates to water color. In order for the W\VTP (o satisfy slandards for river
discharge in the future, there is a possibility that calls may be raised for it to
install an appropriate pretreatment system for deating with textile factories, which
discharge colored waste water. If a pretreatment system were not (o be installed,
it is likely that premium charges would be imposed.

Generally speaking, the most economical method of pretreatment in the case of a
dyeing factory is coagulating sedimentation. Moreover, if the highly concentrated
wasie water following dyeing can be separated, the treatment can become even
more economical. However, in the current circumstances, it would be extremely
difficult to separate only the concentrated waste waler. Tesls on separation by
coagulation sedimentation were carried out on waste water samples by plant unit
from the cloth dyeing plant and the yarn dyeing plant.

As can be seen from the test results shown in Table 4.3.5, the coagulation of

waste waler from the cloth dyeing plant was effective, however, the results of
coagulation of waste water from the yam dyeing plant were not good.
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4) Qutline of pretreatment facilities

Because each plant in MTT is not installed with a water supply flow mefer, the
volume of water consumption at each plant is unclear. It is even difficult to @
measure the quality and volume of waste water from each plant because there are
no discharge pits and the discharge system consists largely of conduits. Under
these circumstances, it is impossible to plan a pretreatmient system over all MTT.

For reference purposes, a pretreatment system shall be introduced as follows for
the case of the cloth dyeing plant only, from which good coagulation resulls
were oblained.

Raw waste water Coagulant & Polymer
| | Sedimentation
| W) 3, )

1 - Coagulation -

Influent Pit

——> To ¥WTP

Polnymer Treated Yater Tank
‘I > Dehydrate-r —> Sludée cake '
O
_ Sludge Codgulation - . ) ' @
Tank - ’ i

Table 4.3.6 Quality and Pollution Loads of Waste Water and Treated Water

Sludge Storage Tank

Kind of " lQuan- | cODer [ 80D | SS color | t-N | t-p
wastewmater tity | mg/L ng/L {mg/L 7 nz/L az/L
/4 | (ke/d) | (kg/d) | ( ) | (t/a) | (kg/d) | {kz/d)

k] :
Rastemater 400 | 230 150 | s0 0 | s 1

from Printing { 90) {( 60} | (12) _ (36)

%7 Case-l- ) :
Coagulation & | 400 120 80 | <30 <
sedimentation | ( 50) { 30)

1
A

{Notz) * 1: quality of waste wates from the printing plant _
* 2 when waste waler is pretreated (by coagulating sedimentation) ‘g
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Tabte 4.3.7

~ Equipment and Running Costs of the Prefreatment System

Equipnent cost

Depreciation

Running Cost

Total treat-

% Interest @ent cost
SIT S1T/n3 S§T/n? o siT/n?
CASE-1 50, 000, 600 55 80 135

The sunning cost have been calcutated for the case of a treatment volume of 400 m/d,

.5) Conclusion

In total, all the plamb of MTT consume thousands of cubic meters of waler every
day. If a waste water treatment systcm for direct river discharge is to be built, the

treatrment unit cost would be cheaper if all the waste water was handled together,

however, if a pretreatment system for discharge into the sewerage sysiem is

adopted, it is often more economical to treat waste water thathas a high poliution

load separately.

First of all, it is necessary to gain an understanding of the actual water
consumption at each plant within the group.
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4.4 S-4 Tovarnasukancev in trakov TSP.p.o.

4.4.1 Factory Profile

1) Outline
Capital :637,588 Thousand SIT
Total factory area :9,038m?
Number of employees 1198
Products ' :Sewing thread Ribbons = Belt fabric
Polyester 95% Mixed cotton 5%
Annual produclion :182,300kg
Annual sales 470,950 SIT
Wofking conditions +8 hours/day

.2) Waler consumption by source and use

Table 4.4.1

3) Flow diagram of water supply and water discharge

Fig. 44.1 Fig, 4.4.2

4) Quality of make up water and waste water

Table 4.4.2 Table 4.4.3
4.4.2 Water Conservation

1) Cuirent conditions of water usage and waler conservation
(1) Features of water usage

® Water is supplied from three water sources city water, well water, and
river water (Drava River).

The well is located outside the factory site.  Well water, mixed with river
water, is used mostly for the dyeing process. A small amount o_f well
water is used for temperature and humidity condilioning of the spinning
process. '

River water is the largest source, providing 72% of all water used. Itis
supplied by the adjoining MIT, and mixed with well water for use in the
dyeing process.

All city water is for domestic use.
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Table 4.4.1

Quantity of Consumed Water Classified by Source and Use

Industry: Textile{Dyeing)
Unit; nt/day
Source | Kell City River Sub- Recoverd | Total
Use Water Kater Kater Total Hater
Boiler Feed 16 16 16
Raw Haterial
¥ashing 29 2562 291 43 334
Cooling
Air Conditioning
Miscellaneous -36 36 35
Total 29 36 278 343 43 384
Recoverd Water/Total 11.1 X

Table 4.4.2  Quality of Make-up Waler

{(Analyzed by lhe Faclory)

Yater Source ¥ell Walec | Aller lon

Parameler Unit Exchange
Temperatvre < 14 14
pH | 6.5 6.5
cob e/l
BOD we/l
lron ng/l
Hangane§§ ang/l
Total Hardoess dil 8 <0. 8
Alkalinity ano/ |
Chloride | weg/ | 21 <11
Tortal lroo we/t 0.14 -

J & Evaporated Residue ng/l
Electric Conductivily i S/ca 8.51 -
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Fig. 4.4.1 Factory Layout
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(@ Most of the water (approx. 87%) is used as washihg water of the dyeing
process.

(® The main dyeing is of yaras, for which sevsn high temperature dyeing
units have been installed.  Itis entirely operated by the batch system., A
small amount of tapes and ribbons are also dyed.

@ Cooling walter is used for dryers. The waste water, after heat exchange
with hot washing water, is used for washing water of the dyeing process
with the cascade method.

® During the spinning process, very little water is sprayed for temperature
and humidity control.

® The paid expense for water and waste water are as follows:

« Cily water charge (sewerage charge inci_uded) : about 209 SIT/m’
 Well water: _Free (except for intermnal costs)
» River water : about 169 SIT/m® (paid to MTT)

(2) Current conditions of waler conservation

(D The water quantity of each water source is measured.  Water
conservation is thus managed to a ceriain extent.

(@ As mentioned before, cascade method is applied with ocooling water,
which shows an effort to conserve water.

@ 'The unit water consumption of the dyeing process is 440m>fton. This is
large in comparison with that of Japanese dyeing factories (100-
200m*/ton).  Unit water consumption varies with kind and quality of
producis, however. It cannot be concluded that the factory is failing (o
conserve water. o )

2) Planning of water conservation system
(1) Implementation of water usage control

As said previously, water conservation is currently practiced to a certain
extent. But since well water is froe, waler conservation confrol is not
enough.
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However, there are plans 1o reduce expensive river water and to increase well
water usage.  If well water is used and discharged into sewage, more than
100 SIT/m’ {for tax and sewage fees) will be required.  When the WWTP is
built in the future, the cost is expected o exceed 100SIT/m’.  Well water vse
should not be increased without considering these factors.

(2) Rectamation of waste water
(a) Basic considerations

"The cascade use of cooling water is im operation, Further water

conservation depends on reducing the amount of water used for the dyeing
process, which accounts for most of the water. But reducing the water
‘quantity in yamn dyeing is technically difficult, with the exception of waste
water reciamation,

Waste water reclamation is possible if cosis are not considered. Since
dyeing requires high quality water, reclamation is not economically feasible,
éxcept in special cases. - For this reason, only basic guidelines will be
presented here,

The basic guidelines of waste water reclamation are as follows :

© Waste water of the good quality (lcast polluted) must be separated and
collected for reclamation. .
® Use of reclaimed water should be restncted to lhose processes which

~ have liule effect on product quahly _ :
@ Reclaimed water should be of the minimum reqmred qualny

{b) Reclamation plan
i. Selection of source water
According to Basic Gﬁide_line @, colored wasle watéf which is not easily
decolorized should be avoided. The following may be selected :

@ Colorless waste water of the pre-washing and dyeing processes
@ Relatively less colored rinsing waste water of dyeing proccss

The water of (D is presumably of small quantity. The water of @ is
needed to ensure a large amount of recovered water.



ii. Quality of reclaimed water

The minimum required quatity of rectaimed water is deternined by purpose
@ (eg. rinsing waler of dycing process). But the quality of usable water by
function is often unknown. Then it must be checked by experiment.

The following quality, determined by experiment in Japan is areference :
Quality item Source Reclaimed

SS mgh <30 <1
BODmgd <100 <1
COD mg/l <100 <10

iii. Reclamation process

Based on water reclamation experimeits in Japan, the basic process is as
follows :

Water source—>pH control—>Two stage biological treatmient (Trick-
ling fittler, submerged bio-filter) + Coagulation and sand filtration—
Activated carbon absorption—*Recovered waler

@ (d) Technical commeni ~
®A chief problem of water reclalmnon is determining the minimum
required qualnty for the approprlaue usage. Otherwise waler must be

trealed to the same degree as river water or well water currently used.
This is extremely cost consuming.

@ Often the engineers who use processing water do not themselves know
the minimum required water quality, which can only be determined by
' consnderable cxpenmenlauon

@ In Japan, the quality of reclaimed water has been determined as a result
of many experiments. The quality varies considerably with waste
water features and processes for which the recovered water is used.
Therefore, this water qualiiy should be considéred as an cxaﬁxples only.

{¢) Economic comment

@ The anticipaied cost for water rectamation is quite hlgh probably in
excess of 200 SIT/m’,
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@ Costs included in water reclamation are facilities to collect waste water
and recovered water; storage tanks to temporarily hold waste waler
and recovered water, facilities to supply recovered water (piping,
pump, eic.), and others.

In light of this, the anticipated cost of water reclamation is high.

@ A charge of about 160 SIT/m’ is expected in the future when the WWTP
is built.  Butif a tax for water use (about 41 SIT/m’) is charged, water
rectamation may be economically feasible under cerfain conditions.

(3) Other means of water conservation

The large quantity of domestic water can be reduced in the following ways:

@ Using water saving toilets
@ Installing automatic washmg equipment for men's urinals
@ Equip faucets and showers with water saving disk or orifices, efc.

Easily implemented, they should be used for existing facnhhes as well as for
new equipment to be installed in the future.

4.4.3 Pretreatment and Waste Water Treatment

1) Present conditions

@ A heat exchanger for cooling waste water (preheating of make up water) and
neutralization system are both installed.

@ According to analyzed data of the last three years, emission standards for
sewerage discharge are cleared even without these facilities.

@ Direct river discharge is clearly uneconomical.
4.4.4 Pretreatment for Reduction of the Pollution Load

1} Background

The June survey consisted of just confirmation of the questionnaire and a brief
tour of the plant, however, in December, samples of waste water were taken and
analyzed and examination of a pretrecatment system for sewerage syslem
discharge was carried out. ‘The factory is steadily advancing water conservation



2)

k)

through adjusting the operation of dyeing machines and remodeling equipment (o
handle small lots and, as a result, the volume of water consumption has dropped.

Quality of waste water

All the waste water is discharged from one oullet into the sewerage system.
Waste water from each of the factory processes does not pass through any pits
but is simply discharged as it is 'generated. Sampling for water analysis was
carried out at the foltowing three points:

1. Final discharge outlet: flow ratio sampling (flow measurements were also
conducted) _

2. Yamn dyeing plant: spot sample of the highest concentration waste water

3. Yarn dycing plant: spot sample of light colored waste water (for comparison}

The sampling results are shown in Table 4.4.3.

The waste water qualily satisfies the standards for discharge into the sewerage
system., '

Preliminary study

As was mentioned in the general summary, one of the river discharge standards
refates to water color. In order for the WWTP (o safisfy standards for river
discharge in the future, there is a possibility that calls may be raised for it to
install an appropriate preireatment system for dealing with textile factories, which
discharge colored waste water. If a prelreatment system were not {o be installed,
itis likely that premium charges would be imposed.

Generally speaking, the most economical method of pretreatment in the caseof a

dyeing factory is coagulation sedimentation. If the highly concentrated waste
water following dyeing can be separated and treated apart, the treatment can
become even-more economical. In consideration of this, testing was carried out

‘on the concentrated, colored waste waler. For comparison pugposes, testing was

also carried out on the fotal wasie water.

Based on the test results, comparison shall be carried out on the following two

_alternative pretreatment systems.

Case 1: pretreatment {coagulating sedimentation) of total waste water

- Case 2: preteeatent (coagulation but no floc separation) of colored waste water

only
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Table 4.4.3 Qualily of Waste Water

Parameter Final outlet Coagulation test Eniission standard
Note 04-05.12.1596 PAC 100 mg/, | discharge to river
flow proportioval | Anion P 200 for Textile
CationP? 20
EFloc size  Large
Settling  30sec .
pH 8.8 7.1 6.5-9.0
SS mg/l 32 <30 80
Color brown no color
@ (436nm)  Um 3 1.0 7
" a (526nm) 30 0.5 5
& (620nmm) 27 0.2
LN mgh 14 95
t-P mg/l 0.7 <0.5 2
COD¢, mgll -360 210 120
CODua - mgfl 190 115
BODs mgfl 100 25
t - Fat mgfi 19 20
Graphic reptesentation of waste water flow in dependence of time
140 1
10+
10.0 +
2 s
- 10 |
201 }
00 A il Nl sl AN b S
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Table 4.4.5 Quality and Pollution Loads of Waste Water and Treated Water

Kind of Quan- CGhcr BOD SS color T-d ¥-P
wastewater tity ag/L ag/L zg /L . ae/L ag/L
n3/d (kg/d) | (kg/d) | { ) (1/2) |} (ke/d) | (ke/d)
*|
Raw total 200 400 200 | 40 30 15 1
mastewater ( 86) ( 40) | { 8) {3
*2  Case-1 |
Coagulation & 200 250 80 (<30 <3
sedicentation (50 | (16) (<6}
*3 Thick o 7 7
wastewater 40 Z,000 300 50 80 45 5
(Ra¥ water) { 80) {36) | { 2) ( Z)
*4 CASE-2
Coagulation 40 1,300 500 | 500 - T Z
only { 52) 20)
*+5 CASE-Z' )
Mixed total 200 300 120 100 < 3 <1
discharge {60) | (24)

{Note) * 1z quality of total waste watet 7
* 2: Case I; case of pretreatment (coagulating sedimentation) of total waste water
* 3: quality of only colored wasle water separated from the dyeing processes

* 4: Case 2: pretreatment (just coagulating sedimentation) of colored waste water only

* 5: Case 2: tota) waste water when treatod colored waste water is mixed with other waste water
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Table 4.4.6

Case 2:

Case 1: pretreatment (coagulating sedimentation) of total waste water

COD and BOD fall and the reduction in 88 and color is great.
- If 200 m® of waste water is collected and treated by coagulation every
day, floc separation will be necessary. '

water only

pretreatment {coagulation only with no floc formation) of colored waste

SS will increase but coloration will alraost completely disappear.

In the case where only 40 m’/d is treated by coagulation, even if the
waste water is discharged without forming floc that adsorbs the colored
matter, because the final effluent will be diluted five times by the other

waste walter, the increase in the 8S value will not be too extreme.

Because the unit treatment cost will become very high due to the small scale of
the facilities, the cost of tnéating the total waste water will be higher than the
sewage charge. However, if the colored waste waler only is treated and then
discharged with other waste walter, the treatment cost will be reduced and the
system will become more economical.

TSP Equipment and Running Costs of the Pretreatment System

Equipment cost

Depreciation

Running Cost

Total treat-

% Interest gent cost

SIT SIT/a? SIT/a? SI17/a?
CASE-1 40, 000, 600 120 105 225
CASE-2 10, 600,000 30 25 55

3y Conclusion

~ The present waste water would satisfy discharge standards in the case of

discharge into the sewerage system, In the event where reduction of water

coloration becomes necessary due to additional requirements, it would be best to

separate only the colored waste water from the dyeing processes and carry out
treatment by coagulation, Fortunately in the case of TSP, because the dyeing

‘machines are on the second floor and the waste water piping is on the first, it is
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4.5 S-5 METALNA, STROJE-GRADNJA, KONSTRUKCI-JE MONTAZA iIN
STORITIVE, d.d.

4.5.1 Factory Outline

b

2)

Oulline

Metaina, Strojegradnasa, Konstrukeije, Montaza In Stosilive, d.d. is a major
heavy industrial company within Slovenia. It used to be a state factory
possessing a work force of 4,200, however, divided between the 12 compan-ics
of the Metalna group. 10 of those companics, possessing a combined work force
of 2,000, are located in Maribor, and the other two companies, with a combined
work force of 500, are in Kriska.

The factory’s main products are all forms of hydraulic generator (not including
furbines), construction and transportation equipment such as cranes and rings.,
elc., and various industrial machinery for the chemicals, paper, food and dye
sécters. elc. ' ' : _ '
With the cooperalive operating setup of the group behind it, the company is
currently being active on the international siagc. Participation of the iron working
division is anticipated in future WWTP construction.

Volume of water usage by water source and purpose of use (m'/day)

The volume of water usage by water source and pucpose of use is indicated in
Tabte 4.5.1. ' '

Table 4.5.1 Volume of Water Usage by Waler Source and Purpose df Use

Source| ¥ell City River Sub- Recovered | Total
Use Water Hater Fater Total Tater L
Boiler Feed
Raw Material
¥ashing (10) - - (1) (10)
Cooling (100) : (100) (100}
Air Conditioning _
Miscellaneous - o ~(100) ' (100} ": (100)
Total | 212 ' 212 - 212

Recovired ¥ater/Total %

Note : Figures in pareathesés are estimates.
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3) Water supply and waste water dischasge flow dingrams

The balance of water at the factory is indicated in Fig. 4.5.1.

)

(2)

Water supply facilities

The factory group pnﬁsécsscs awell on its grounds and it uses water from this
and also city water. Metalna provides the water supply to cach company in the

group.

Of the indusirial water, that suppticd to the plasma cut division, compressors
and boilers is treated in a softening piant. Regeneration from the softening
plant is performed using NaCi in amounts that is in the order of 15kg, 40kg
and 130kg.

Manufacturing processes and sources of waste water

The major manufacturing processes are as illustrated in Fig. 4.5.2.

Rather than mass producing standard items, this heavy industrial factory

processes raw iron to make products on order. Thus, there is no regular
paliern of water usage and waste water discharge, although almost all the
waste walter is stored, treated and discharged at regular intervals. The basic
flow of the manufacturing processes is as follows.

Steel p]étc —» (Cutting) — (Forming) — (Machining) —* (Welding) — {Pre-
teeatment for painting )—>(Painting) > (Hydraulic pressure testy—>(Assem-

. bly)—Product

@ Cutting

In this process, the raw material steel plate undergoes cutting. Because
plasma cutting takes place under water, the waste water generaled in these
cases contains iron dust, but as the iron dust is separated by sedimentation,
it is not discharged with the waste water.

(@ Forming

In this process, pressure is applied to the cut steel plate in order to bend it
or mold it in the shape desired. Because water is not used in this process,
no waslte water is generated.
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Fig. 4.5.1 Water Balance at the Factory ( m /day )

Hot Water
Softener > Boiler
]
(1) W-éshing for 0il
Pasnling Separator
212
100 -
¢ ) Cooling of
Machines
2 (200)
y
Softener C?Oli“g of
Air Compressor
> Domestic water | Septic
{100) ] Tank

Note : The figure in parenthesis is estimated value.’
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Fig. 4.5.2 ~ Flow of Manufacturing Processes

City
Water

| Cooling
Water

Forming
{ Roll, Press)

Raw Material Machining

( Steel plate)

Cooling
Water

Pre-treatment
for painting

Painting Welding

Hydraulic
Pressure test

Product

( Power Plant etc. )}

~

Note : Waste water from lhe pre-treatmenl and the painting
process is polluted. '

o,
el
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(®» Machining

In this process, burrs are removed from the melded parts, screw holes, etc.
are opened and the surface polishing required to finish the shaping of the
paits is carried out. Waste culting oil is generated in this process.

Because the waste cutling oil is collected and consigned to a specialist
handler of industrial waste products, no waste water is generated here.

@ Welding

In this process, the formed parts are welded and assembled into the
product shape. Cooling water is generated here.

® Pre-treatment for painting

In this process, a jet washer is used to blast water containing surface aclive
agent onto the assembled preduct, so as to wash the surface of the said
product. Washing waste water is generated here.

® Painting

The painting of washed products is carried out by bruﬁhing and spraying.
The spray painting takes place in a booth, from'wl_iich wasle waler is
generated. This waste water is generated when tanks are washed, and this
washing is carried oul iwo times per year. Before this waste waler is
discharged, solid wastc paint is removed and the pH level is stabilized.

@ Hydravlic pressure testing

The finished tanks are sealed and hydraulic pressure is applied to check for
leaks and test the ability to withsland pressure. Waste water is gencrated in
this process, however, it is not polluted waste waler.

{3} Waste water treatment plant

Wasle walcr is treated at each arca of generation prior to being discharged. In
other words, waste waler from the culling process undergoes sedimentation
treatment, oil-bearing waste water from the machining process is filtér treated,
waste water from the pre-treatment and painting processes undergoes
coagulation and sedimenlation trealment, and other wasle water reccives
neutralization treatment.
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(4) Waste water treatmient and water usage control sclup

The contro} of water usage and waste water is carried out by managers of the
% wtility division, ctc. under the guidance of researchers in charge of
environmental control within the 10 companies making up the Metalna group.

4) Quality of make-up water and waste water

(1) Quality of make-up water

The forecasl qu-alrily of make-up water is shown in Table 4.5.2.

Table 4.5.2 Quality of Make-up Water

M © @

Name of Saample City ¥ater Qutiet of
_Itgms o 7 - - Softener
Temp. o) 15 . 15
p H o -3 7.5 7.5
CODe. tng/ 2 ) 5 - -~

g T-Hardness % (" di) 12. 4 0.02 |

ce (mg/ @) 8 ~
I-F e (mg/ ¢ ) < 0.05 0

(NOTE) * : amol/ @ as Cal

V5 Qua]ily-of waste water

Waste water is broadly divided into waste water from (he painting booths,
domestic wasle water, machine cooling water and compressor cooling water,
and it is discharged from four discharge mouths.

a. Characteristics of iaste water discharge

‘The forecast characteristics of wasle water discharge are as follows.

(D) Waste waler from pre-treatnient washing for painting (10m*day)

: ‘The daily amount of waste water generated in the painting booths works
3 { out to [0m'/day. ' :



(@ Domestic waste water (100 m*/day)

‘There are 2,000 employces in the factory.

@ Machine cooling water (100 m*/day)
This waste water comes from cooling water used in the welding process. It
contains hazdly any poltution at all.

@ Compressor cooling water (2 m’/day)

This waste water contains hardly any pollution at all,

b. Quality of waste water

The quality of waste water overall according to the materials received is
shown in Table 4.5.3.

Table 4.5.3 Quality of Waste Water Overall

me of Sample Effluent
[tems
Tenp. () 10
p H {—) 7.4
i
C ODec: {ng/ ¢ ) 213
BOD ECTIA'D) 99
0il/Fat g/ ) 8
Organic Sclvet {(mg/R) <0.1

4,5.2 Water Conservation

(1) Features of water usage

(O The city water is the onl_y waler source used, and the volume of water
used is measured. Howe\;cr, the volumes of water used in each area are
totally unclear, and the figures indicated in Table 4.5.1 and Fig. 4.5.2

~ were estimated by the study team.

@ It is eslimated that approximately half of the water is used for machiane
cooling and that the rest is nsed mainly as domestic water.



(® Washing water is used in the painting process, however, it is estimated
that the amount used is extremely small.

@ Compressor cooling water is recycled by a cooling tower.

(® As the hot water boiler is used for heating purposes, it is estimated that the

amount of water used in it is very small.

(2} Current conditons of water conservation

@ As was mentioned above, although the overall water usage is measured,
the volumes of waler used in cach area are totally unclear, and the control
of water usage cannot be described as thorough.

@ Although some of the cooling water is recycled, it is guessed that most of
the cooling water is used oniy one-through system.

. @ Because the production mode is one of multiple models in small quantities,
it is impossible to calculate the unit consumption of water.

(3) Technical comment

(®  Because the cusrent control of waler usage cannot be described as
' sufficient, it is necessary to put into effect a much stricter control system
by first attempting to grasp the volumes of water used in each area.

@ Itis possible for the cooling water currently being used in one-through
to be recycled by the cooling tower. However, consideration does need
to be given {o the following points.

» Maximum allowed water temperature required for cooling and the
- minimum water temperature that can be obtained in the summer from
the cooling tower.

*As the machinery that requires cooling is thought to be dispersed
throughout the factory, the ability to group it and carry out the rocycled
use of water. :

(4) Economic comment

@ JIn order to carry oul the sufficient control of water usage, in addition to

2
ﬁ.-.{.\u

- the installation of flow meters, efc., more control staff are needed. The
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volume of water saving required o balance the extra personnel expenses
created by this is calculated in Table 4.5.4 based on set preconditions.

Table 4.5.4  Volume of Water Saving Needed to Recover Personnel Expenses

Case Preconditions 7 Water saving where expenses can be recovered
Operating  Personned Required Costs relatihg to © Valume of Rate of
days CXpENSES stafl ‘water usage and ‘water saving waler saving
unil rate waste water
(daysfyear) (1000 SETiyear) @imYy (h’n’day) {%)
Now 250 3.0000 -~ 2x0.5 213 56.3 26.6
*Future 250 - 3,000.0 2x0.5 310 8.7 18.2

#Note : In the case where a WWIPis completed.

It would be difficalt to recover the additional costs in the current situation,
However, the economic feasibility of the future case is high.

@ In the case of recycle using cooling water by the cooling tower, the cost
per unit of recycled water would not exceed 100 SIT/m* (roughly 30-40
SIT/m®), and indeed this proposition would be economically feasible even

now.

4.5.3 Pretreatment that Satisfy WWTP Discharge Standards, and
Waste Water Treatment

1) Current conditons of waste water -

Judging from the manufacturing processes, the discharge characleristics of waste
water are assumed 10 be as follows.

a. Waste water that requires treatiment
@ Plasma cul cooling water

The waste water contains iron dust and is discharged at irregular intervals.

@ Washing waste water from pre-treatment for painting

The waste water contains oil and surface active agent and is discharged at
irregulas intervals,
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(3 Painting booth waste water

The waste walet conlains paint and solvents and is discharged at irregular
intervals.

- @ Domestic waste water

This is discharged all the time.

& Other waste water

Regenerated waste waler from, clc.

b. Waste water that requires no tieatment
. @ Hydraulic pressure test water
(® Machine cooling water

@ Compressor cooling water
2) Quality of treated water

The water quality slé_mda:ds for river discharge and the case of WWTP discharge
are shown in Table 4.5.5. -
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Table 4.5.5 Discharged Water Quality Standards

Itemn unit River Sewage
H Temperature T 30 40
2 oH - 6.5--9.0 6.5--9.5
3 53 mg/l 30 (a)
4 sy : m/ 0.5 10
5 SAK(Color unit)

4360m o’ 7.0

$25nm m ' 5.0 {b)

620nm m'. 3.0
6 Toxicity test {SD) mg/l 3 -
7 Biodegradation % - ©
8 8 mgfl 1.0 10.0
9 A mg/i o @
10 As mgit 0.1 0.1
11 Cu mg/l 0.5 0.5
12 Ba mg/l 5.0 5.0
13 Zn mg/l 2.6 2.0
14 c4 mg/l 0.1 0.1
15 Co mgf} 1.0 1.0
16 Sn mg/l 2.0 20
¥ T-Cr mgfl 0.5 0.5
18 cFt mg!} 0.} 0.1
19 Ni mg/} 0.5 0.5
20 Ag mg/t 0.1 0.1
21  Pb mg/l 0.5 0.5
22 Fe mg/l 2.0 @
23 Hg mg/l 0.01 0.01
24 Cl,(Free chlorine) mg/} 0.2 0.5
25  Ci(Total effective chlosine) mg/l 0.5 1.0
26 N-NH3 mgfl 10 (e}
217 N-NO, mgf} 1.0 1.0
28 N-NO, mgh 6}) -
29 T-CN mgh 0.5 10
30 Free CN mgil 0.1 0.1
31 F mg/l 10 20
32 Ci™ mgfl ) T -
33 TP mg/l 2.0(1.0(h)) -
34 S0, mg/i o 300
is S mg/l 0.1 1.0
36 SO, mg/l 1.0 10
37 TOC g/l 30 -
38 oD, mg/l 120 -
as BOD, mg/i 25 -
40  Total oil and fat mg/i 20 100
41 e mg/t 10 20
42 Aromatic organic chlorine mgit 0.1 1.0
41 Absorbent organic chlorine mg/l 0.5 0.5
44 Evaporative organic chlorine mg/l 0.1 0.1
45 Aqueous organic chlorine mg/l k) m
46 Phenol mg/} 0.1 10
47 Sutfactant mg/l 1.6 -
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3) Pretreatment system
(1) Basis for system selection

As the quality of waste water overall satisfies the WWTP discharge standards,
there is no necd to install a pre-treatment system. However, when wasle water
that is discharged irregularly is discharged all together within a short time,
there are cases where the overall waste walter quality exceeds the allowable
standards. From the types of waste water that require treatment, those
considered to be in danger of exceeding qualily standards shall be selected,
and a model case shall be indicated for a system that can treat these waste
water types.

@ Plasma cut cooling water

The waste water contains iron dust, but this can be easily removed through
sedimentation. The separated iron dust is heavy and may stick togethes, but
as there will enly be small quantitics, it is appropriate that it be removed by
manual labor.

@ Washing waste water from pre-treatment for painling

The waste water contains oil and surface active agent, but as those
concentrations are extremely low, there is no need to perform treatment.

@ Painting booth wasle water

The waste water contains paint and solvents, and treatment does need to be
carried out. Because coagulalion and floatation involves cheap running
costs and allows the simple removal of oil, this shall genezally be adopied
as the pre-treatment method.

@ Domestic waste waler

Because the organic maiter confained in the waste water is extremely
biodegradable, there is no need to perform trealment.

® Other waste watcr

Because acid is used in the regeneration of softener, the resulting waste
water is acidic. It is thus necessary to neutralize the waste water.

(2) Oulline of the pre-treatment syslem

- The pre-treatment system is shown in Fig. 4.5.3.
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Fig. 4.5.3 Pretreatment System Flow Sheet

Plasma cut cooling water (ankl

Washing waste water from
pretreatment for painting

n i
v
v
H

o= Jron dust

NaOH

i

Other waste Stabihization |, | Nevtralization

waler

tank lank

Domesiic waste waler

PACor Alz (SO,.}_; Flock

Painling booth
—
waste water

| I _
Sercen .| Stabilization | | Coagulation] | Pressurized - WA
S 1 tank ~ fank floatation tank - WWip
(Sludge) e Dehydrator }------ +Haulage oul

Plasma cut cooling water

Only the supernatant liquid in the cooling water tank is discharged into the
WWTP. Following discharge, the iron dust col!eqted at the bottom of the
tank is removed. B

Washing wasle water from pre-treatment for painting

The waste water is dircctly discharged into the WWTP,

Other waste water

Waste water is discharged into a stabilization tank. After being guided into
a neulralization tank from the stabilization tank by storage pump, NaOH is
added wnder control by a pH meter installed in the neutralization tank to
make the pH neutral. Following this, the waste water is discharged into the
WWTP.' -

Domestic waslke water

The waste water is directly discharged into the WWTP.

Painting booth wasle water

After the waste water is Yed through a screen, where impurtics are removad,
itis stored in a stabilization tank. A set amountof waste waler is fed into a
coaguhtion tank by storage pump, PAC or Al, (S0,), are added to coagukite
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i, and high-polynmer coagulnt is then added to form flock. Next, the wasie
water is fed into a presswrized air floatition lank wherethe flock is floatition
separded and is then discharged into the WWTP.

4) Waste water treatmaent system

(1)

(2)

Basis for system sclection

In the waste waler requiring treatment that has received pre-treatment, organic
malter still remains. Organic malter is also contained in the waste water that
has been directly discharged. Thus, in order to obtaina satisfactory standxd of
discharge water qualily, it is necessary both pre-treat this waste water and also
carry oul (reatnent of the contained organic mattes.

Biological treatment is generally adopted in order to treat organic matter.
Because domestic waste waler contains ample quantities of nilrogen and
phqsphorous necessary for biological treatment and such waste water is
continvously discharged, ptc%iealcd waste water shall be mixed with
domestic waste water and. treated simultaneously. Taking a digestion of
remaining ammonia, a contact acration tank shatl be used after the activated
studge treatment.

Qutling of the waste walter reatment system

The waste water treatment system is shown in Fig. 4.5.4,

@ Plasma cut cooling water

After the supernatant liquid in the cooling water tank has been stored in the
stabilization tank, it is fed into the domestic waste water stabilization tank.

@ Washing waste waler from pretreatment for painting

After the wasle water has been stored in the stabilization tank, it is fed into
the domiestic waste water stabilization tank.

- @ Other waste water .

" The waste water is discharged in(o the stabilization tank. From there it is
" fed into a neutralization” tank by sldrage pump, where NaOH is added
- under control by a pH meter to make the pH fevel neutral. After that, the

waste water is guided into the domestic waste water stabilization tank.
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Fig. 4.5.4 Waste Water Treatment System Flow Sheet

rPlasma cut cooling water lankl o | Slab::;;“m : %

e Jron dust

Washing waste walter from Stabilization

im — »
pretreatment for painling tank
NaOH
I
Other waste - Stabilization Neutralization
- —— i ==
water tank tank j
Air Air
t )

Stabilization Aeration Contact Sedimentation Sterilization
- [ . el =
tank tank aeration tank tank tank
. .

" (Studge) TR e Dehydrator |---» Haulage out

PAC of AL (SO,);  Flock
} }

Domestic waste waler— - Discharge

Painting booth Seré Stabilization Coagulation Pressurized
— créen > .
waste waler tank tank floatation tank

@ Domestic waste water

After being discharged inlo the stabilization fank, the waste water is fed
into a contact aeration tank, wherg organic malerial and remaining N-NH,
are oxidized and NH, is changed to NO,.

Moreover, in cases where the domestic waste water contains much SS or
oil, it is necessary to provide a screen and oil-water separator respectively
before the stabilization tank.

~® Painting booth wastc water

After the waste walter is passed through a screen, where impurilies are
removed, itis stored in a stabilization tank. A set amount of waste waler is
fed into a coagulation tank by storage pump, PAC or Al(SO,); are added
to coagulatc- it, and high-polymer coagulant is then added to form flock.
Next, the waste water is led into a pressurized air floatation tank where the
flock is floatation separated and is then fed into the domestic waste water
stabilization tank. fg
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4.5.4 Pretreatment for Reduction of the Pollution Load

1)

Measurements of the volume and quality of wasle water were made during the
follow-up survey. Based on the data that was obtained, a pretreatment system for
reducing the pollution toad for the case of WWTP discharge was examined.

Results of follow-up survey

A lollow-up survey was carried oul on the volume and qualily of waste water.

Of the four outlets (1099, 1079, 372, 769) used for discharging total waste
water, the flow of waste Watcr was measured at two (372, 769) and the
measurement results are shown in Fig. 4.5.5.

The quality levels of the sampled individual types of waste water and total waste
waler are shown in Table 4.5.6. High concentrations were measured in the waste
water discharged from outlet 1099. Judging from the waste water discharge
characteristics and the measured iwality data, it is thought that these high
concentraiions were caused by the discharge of waste water from the painting
booths just at the time of sampling, in addition to the waste water that is
discharged from al} the outlets at normal times,

Fig. 4.5.5 Resulis of Waste Water Flow Measurement (372)

R00
7.00 1

© Flow (m3h} |

© 300 1

1600 1
9.00 1

600 1
5.00 1
400 1

200 1
LOS
00

12/6/96 B

Graphle represéntation of waste water flow In dependence of thme

|

12/6/96 1 2:004
12/6/96 12:00+
121696 14:00%

12/6/96 10:00+
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Fig. 4.5.5 Results of Waste Water Flow Measurement (769)

Graphic representation of waste water flow in dependence of time
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Table 4.5.6 Quafity of Individual Waste Water Typcs and Total Waste Water

Mo 1 2| "3 | a4 5 6 7

Name of Sample|Effluent Et’flu_ent Efftuent |Effluent |Plasmacut|Plasmacut|Yarnishing
Ttems (1099) | (1079} (372) (769) ECCE  |Palfiger
pH () 1.9 8.2 8.6 8.0 8.1 8.5 8.7
CODe. (mg/2) | 1,600 | = 84 300 | 85 e |77 1,800
CODw. (mg/ ¢) 550 30 54 30 15 32 150
BOD (ng/2) | 1,200 <5 50 <s <5 <5 | 300
SS (mg/ 2) 940 35 170 <30 80 <30 | 85
0il / Fat (ng/ Q) 26 <5 150 <5 8 n 5
T-P {ng/ Q) 1.5 2.8 3.3 1.8 0.9 <0.5 4.7
T-N {mg/ Q) 54 26. 4 82 39.6 29.3 50.5|  19.9
Surfactants  (mg/ @) 3.1 L1 4.6 5.3 - - S O
LKC_H' (ng/ 2) — - -~ - - - <0. 01
BTX® (mg/ Q) - - - - - - I 0.65
AOX® {mg/ 2) -- -~ - - - - T 0. 44

{Note) +* : Expression as C {
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2) Pretreatment system
1 Selection of pretreatment sysiem

r\s. was indicated in 4.5.3, the _main sources of waste waler in this factory are
plasma cat cooling water, painting pre-washing waste water, and painting
booth washing waste water. Because the frequéncy of generation of these
waste waler types is extremely low, it is necessary to carry out treaiment only
at the discharge times. As a result of the waste water quality measurements
carried out in the follow-up susvey, it was found that the only waste water
requiring pretreatnient was that from the painting booths washing. Therefore,
examination of the pretreatment system shall be mited to one that targets the
wasle water generated in the painting booths washing. '

(2) Outline of the pretreatment system

Waste water from the painting booths washing is carried oul in batches. After
being discharged into a wasle wafer recciving tank, the waste water is then fed
into a reaction tank by storage pump. Here, a set amount of AL(SO,)' is
added and, moreover, NaOH is added under control by a pH meter installed
in the tank in order o neutralize the water. Next, anionic high polymer
coagulant is added to form floc, and this completes the coagulation process.
Following that, the floc is left to separate by sedimentation. After more
anionic high polymer coagulant has been added to the sludge sediment, the
sludge is dehydrated in a dehydrator, and the resulting dehydrated cake is then
carried out to the landfiil for finat disposal.

(3) Design conditions
a. Quality of waste water

The quality of waste water from the painting booths washing is laid down
in Table 4.5.7.

Table 4.5.7 Quality of Waste Waler from Painting and
Rinsing Booths

p H ( - 8.7
CODec. {(mg/ 2 )] 1,800
CODwu. {mz/ &) 750
BOD {mg/ ¢ ) 300

S S- ' {mg/ Q) 35
0il / Fat {mg/ Q) 5
-9 {mg/ Q) 5
T-N . (mg/ ¢ ) 20 |
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b. Velume of treated water

10 m® of water is treated each time the treatment is carried out.

¢. Waste water inflow time

8 hours/day

d. Opcrating time
8 hours/day

e. Quélity of treated water
WWTP discharge standards

(4) Flow sheet

The flow sheet of the prelreatmént system is shown in Fig. 4.5.6.
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3) Results of examination

(1) Technical comment

The volumes, quality and pollution loads of the total waste water, painting
booth washing waste water and treated water are showa in Table 4.5.8.

It is considered that, by carrying out prelreatment, it would be possible o
achieve an organic substance removal rate of 20% in the painting booth
washing waste water, thus cnabling almost all organic solvents to be removed
and biodegradability to be attained.

Tablerd.S.S Volumes, iQi!alit_y and Pollutiorn Loads of Waste Water

Table 4.5.9

system are shown in Table 4.5.9. - -

S

Quantlty pH COBc . BOD SS ST-N T-P

Kind of Waste Water d/d mg/ Q| ng/ 0 | ng/Q | ng/ R} meg/t
. | Case - . | (kg/d) |(kg/d) | (ke/d) | (kg/d) | (kg/d)

‘Raw Waste| 10 (8.7 | 1,440] 300 85| 20| -
Varnishing i¥ater ()| . | | (:4 )€ 3)1€0.85)|( 0.2)](0.05)
' pre-trear] 10 | 7 | t.1s52] 240 30| 20 | 5.
Ciment (2] . (10.5) (2.0 0.3)](0.2)](6.05)

[ iRaw Waste| 212  [8.2 85 50 0] 30| 2
Fater (3) e |C18.0) .(.m- 6) | (6. 36) | (5.38) | (0. 42)
Total é'aaw Waste| 222 ] 7 146 62| 32| - 30 2.
[¥este Wateri¥atercemf  } | (32 1013, 6) (7. 21) | (6.56) | (0. 47),
- ;'ii';;'"ﬂ-'é;}' z22 | 71 res| U sel T 30 a0 2
iment (2+3) (28.5) | (13;0) | (6. 66) [ (5.56) | (0.47)

E (2) FEconomic comment fo
The equipment and running costs that would be mcurred by the

lreatm;f_:n:

Equipinent and Runniiig Costs of the Treatment System

Equipment Cost

SIT

Depreciation &

{aterest SIT/7ad @D

Runrning Cost

sit/d &

Tatal Treatmeat Cost

sit/al TD

Pretreatment

Case-1i

24, 000, 000

52

a3

95

4) Conclusion

Judging from the water quality measurements, theré is no need to install a

pretrealment system for general waste water. However, in the case of waste
water generated in the painting booths washing, it would be desirable to perform
pretreatiment before discharging to the WWTP,



4.6 S-6 MERKATOR-SLOSAD, d.d.
% : 4.6.1 Factory Qutline

1} Outline

Merkator-Slosad d.d. is a manufacturer of natural fruit juices, fruit soft drinks,
sarcocarp drinks, frit syrups, cherries soaked in alcohol and frozen fruits, efc.
“Its raw miaterials include strawbeiries, apples, cherries, and so on. The factory
" possesses freezer equipment that cnables it to operate throughout the year,
however, production of cherry juice reaches a peak in the first three weeks of
June and production of apple juice reaches a peak belween September and
November. ' |

2) - Volume of watcr usage by water source and purposc of use

" The volumes of water usage by water source and purposc of use are indicated in
- Table 4.6.1.

r'l-‘able' -4.6_.1 Volume of Wa{er Usage by Water Source and Purpose of Use

{m*day)
@ Source| ¥ell | City | River Sub- 39.,“‘,"”"‘:?4 Total-
Use Tater Hater Tater | Total hter'__r_'
Boiler Feed. (10 | o (10) (10)
Raw Material _ - |
Washing s - " (s) | (5)
Cooling ] en | | e | (20)
Air Conditioning
Miscellane@us o
Total - 15 20 A 1 35
o Recovered Vater/Total Ty

Note: Figures in parentheses are estimates.

3} Waler supply and waste water discharge flow diagrams

The balance of walter at the factory is indicated in Fi g.4.6.1.
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Fig. 4.6.1 Water Balance

Washing of

af the Factory ( m’/day )

v

Fruits
. recycled y
o
20~30
: ) Washing of
.
[ (5> Machines 2
2
NH, vapor o
S N
1 M o
| O
r-u—-> Condenser :
1 T |
(15) | ! |
) 1 vapor |
| : '
| |
| Evaparater H
(10) . |
R Sl
| :steam ﬁ I
L . i © .
| . |
Softener : Boiler < i
| |
| ik
I |
i v !
1
(2¢) ! NH, Refrigeratorr g;;ld
i ¥
b o e
NH, Liq
City Domestic Waier
Water | 20 (4 |jitle )

Note :a ) The [igure in parénthesis is estimated value.

b2 Ev. Cond. is Evapdi‘ated Condenser.

365~45




34

(l) Water supply facilities

(2)

The factory grounds contain wells, and well wakr accounts for 60% of the
overall water usage and is used for cooling in the manufacmring processcs. The
remmining 40% is city water and is vsed as potable wakr. Steam condensite
gererated in the juice thickening process is reused as watker for washing raw frut.

Manufactusing processes and sources of waste water

The major manufacluring processes are indicated in Fig. 4.6.2.

In subsequent processes where fruit sysup is made, pectin and concentrated
juices are also manufactured.

- (D Washing

In this process, raw fruit that has been delivered to the factory is washed.
The water used here is recycled for repeated use, and steam condensate
obtained in the fruit thickening process is also utilized. Waste water from
washing is generated here.

Crushing

As well as obtaining some of the juice from crushing the raw fruit, this
process also serves as pre-treatment for the next process of obtaining ali
the juice. The crushers are washed after the completion of work here,
however, because the water is cascade used in the following pressing
process, no waste wates is generated here.

Pressing

Fruit that has been crushed in the crushers is further pressurized here to
fully squeeze out all the juice. The washing water from the previous
process is reused here and becomes waste water.

Citrus fruit skins and pectin contained in apple juice are scparated here,
dried and shipped as products.

“Filtration

Juice that has béen obtained from the pressing process is stored and then
undergoes filtration in order to remove solids) Here, wasle water is
generated from washing of the storage tank and filtration equipment.
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Fig. 4.6.2 Manufacturing Processes
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®

Sterilization

In this process, the fiuit juice is sterilized in a plate sterilizer. After
sterilization, it is stored in a holding tank. Here, wastc water is generated
from washing of the steritizer and holding tank.

Membrane filtration and thickening

In this process, concenirated fruit juice is manufactured. The juice stored in

~ the holding tank is concentrated through a process of membrane filtration

that consists of the following.
Fruit juice—>{MF)—{UF)—(RO)—>Concentrated fruit juice

Here, waste water is generated in the form of water extracted from each
filter and from washing.

Evaporation

The concentrated fruit juice from thé membrane filtration process is further
concentrated by means of multiple-effect evaporator. Here, waste water 15
generated in the form of steam condensate from - the- mulliple-effect

_ evaporator of washing water of the evaporator. The steam condensate is

rcused to wash raw fruit. . . 0 s e

Storage e c

. The cbn_cem_fz!tgd:,fruit juice is stored in storage tanks. Some of the juice is

: . put into containers, packaged and shipped in the form of products.

F,-uﬂsyrup prep’tral!on

In this process, liquid sugar is added fo the concentratéd fruit juice to make
fruit syrup. The syrup is put into containers and shipped in the form of
products. - S

Cheiries that have beén soaked in alcohol are processed in the next process.

- Here, waste water is gencrated from washing once per week.

Cherries—*(Soaking in alcohol)—{Sorting)}—>(Seed removal)— Products

(3} Waste water realment plant '

A waste water treatment plant is not in place.



4) Quality of make-up water and wasle waler
(1) Quality of make-up water
The forecast quality of make-up water is shown in Table 4.6.2.

Table 4.6.2 Qualily of Make-up Water

Nam.e of Samplé City F\"ater ¥ell Water
[tems
Temp. ‘ c) 15 -
p H (=) 7.5 -
CODc¢. {mg/ ¢} 1.5 -
T-Hardness * (" dH) 12. 4 15.9
C ¢ (mg/ 2 8 -
T-F e (ag/2){ <o0.05 -

(NOTE) + : mmol/f as Ca0

(2) Quality of waste waler

As the detailed volume and quality of waste water are unclear, the case of a
soft drinks maker in Japan is given as an example below.

a. Characteristics of waste water discharge

The waste water discharged can be divided into equipment washing waste
water, botile washing waste water, boitlle washing warm waste water,
product cooling waste water, floor washing waste water and miscellaneous
waste water, etc. (The faclory in queslion does not have a bottle washing
process). Domestic waste water is also generated by the work force of 90.

The volume of waste water overall shows noe major fluctuations except for
a fall during the one-hour lunch break. The BOD level remains fow at
around 200mg/l at the start of operations in the moming and during the
lunch break, it gradually increases as the day's operations go on, and then
jumps dramatically to be;we’cﬁ 900 and 1, 400h1gﬂ roughly one hour
before the end of operations, Washing of the manufacturing equipment
takes place at this time,
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b. Quality of waste water

Table 4.6.3 shows an example of the quality of wastc water from

% manufacturing equipment washing. In this case, the washing is divided
into two slages: preliminary rough washing and finish washing. In the first
slage, highly concentrated waste water containing picces of raw materials
is discharged. 7

Table 4.6.3 Example of the Qualily of Waste Water from
Manufacturing Equipmcent Washing

ftem Name of sample Waste water volume BOD
m/day % kg/day %
1  Stabilization tank pre-washing : 0.8 6.7 5.60 263
2 Stabilization tank finish washing 54 450 324 15.2
3 Centrifuge pre-washing 0.06 0.5 9.00 423
4 Stabilization tank finish washing 433 2.8 045 2.1
5 Holding tank pre-washing 0.09 0.8 1.17 5.5
6 Filling and capping machine pre-washing 4.03 0.3 1.47 6.9
7  Consecutive finish washing of 5 and 6 071 59 0.37 1.7
Tol 1286 1000 2130 100.0

@

Source) Small Enterprise Waste Waler Treatment Countermeasures, Pollution Countermeasure Technology

Association (1989 (edited by the Environment Agency, Water Quality Presesvation Departments))
4.6.2 Water Conservation

{1) Features of waler usage

@ The factory rclies on cily water and well water as its water sources. The
amount of city water used is measured, but the well water is not, and the
figures given on the questionnaire were estimated based on production
volunes. The volumes used of each source are extremely smatl.

@ Well water is used in boilers and for the washing of equipment. Becausc
the quality of the well water is low, it cannot be used as polable water.
Furthermore, the amount of well water that can be lifted is limited and it
would be difficult to increase the current volume.

Water from the city water is mainly used as cooling water in refrigerator,

@

and some is used for donicstic purposes.
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(2) Current condition of water conservation

(@ Condensate water which is generated in the concentration process of fruit
juice is used to wash the raw materials. Moreover, nwch of this washing
waler is recycled.

@ Cooling water for the refrigerator is recycled by the evaporative condenser.

(3) Comment

Because water conservation is already being practiced to a satisfactory degree
and only very small volumes of water are being used, there is no room to
carry oul further waler saving.

4.6.3 Pretreatment that Satisfy Wwip Discharge Standatds, and
Waste Water Treatment

1) Current condition of waste water

Waste water can broadly be divided into washing waste water from the
manufacturing processes, domestic waste water and other miscellaneous wasle
water. '

a. Waste water thal requires treatment

Ko Washmg wastc walcr

The waste wates is discharged from various items of manufacturing
equipment, but only in small quantitics. ‘Also,” because of the fruils used
and the production lines adopted, the waste water is gencrat;d at irregular
intervals. ; ' Tk

@ Domeslic waste water

- Domestic wasle water is continuously generated however, septic tanks are
in place. '

(3 Other wasle waler

Other waste water includes regenerated waste water from softening
equipment and that from the washing of membrane filtration.
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b. Waste water that requires no trealment

D Freezer cooling water

2) Quality of treated water

The water quality slandanls tor the case of river discharge and the case of
WWTP discharge are shown in Table 4.6.4

3) Pre-freatment system

(i) Basis for system selection

~If regencrated wasle wates from softening equipment and waste water from

 filtration membrane washing is discharged without any treatment, there is a

~ danger that the pH level of waste water overall will exceed the discharge

(2)

standard. It is, thercfore, necessary to neutralize the waste water.

Outline of the pre-treatment system

The pretreatment system is shown in Fig. 4.6.3.

Regenerated waste water from softcning equipment and waste water from

~ membrane washing is discharged into a stabilization tank. From there, it is

guided into a neutratization tank by sloragc pump, the pH level is neutralized

-' by adding NaOH under control from a pH meter placed in the tank, and the-

treated waler is ih_t:ri discharged into the WWTP.

Fig. 4.6.3 Pretreatment System Flow Sheect

NaOH
Softening equipment l
regencrated waste waler
- Stabilizati Neutratizati -
abilization . eutratization | WWTP
Waste water from tank tank

membrang washing

DPomestic wasle walcr . —I

Washing waste waléf —,



Table 4.6.4 Discharged Water Quality Standards

Item - unit River Sewage
1 Femperature T 30 40
2 pH - 6.5--9.0 6.5--9.5
3 5§ mg/l 80 @
4 sy¥? m/ 0.5 19
5 SAKX(Color vnit)

436am m™! 7.0

525nm m™! 5.0 )

620nm m™! 30
6 Toxicity test (8D} mg/t 3 -
7 Biodegradation % - {c)
8 B mgit 1.0 10.0
9 A mgl 3.0 )
10 As mg/i 0.1 0.1
11 Qe mg/l 0.5 0.5
12 Ba mg/l 5.0 5.0
13 Zn mg/l 2.0 2.0
14 Cd mgil 0.1 0.1
15 Co mg/l 1.0 i.0
16  Sn mg/l 2.0 2.0
17 T-Cr mgfl 0.5 0.5
18 o' mg/l 0.1 0.1
19 Ni .mgfl - 0.5 0.5
20 Ag mg/l 0.1 0.1
21 Pb mg/ 0.5 0.5
22 Fe ‘mgh 2,0 @
23 Hg mg/l 0.01 0.01
24 Ct,(Free chlorine) mgfi 0.2 6.5
25  CL{Total effeclive chlerine) mgf 0.5 1.0
26 N-NH, mg/} 10 {e)
27 N-No, mg/l 1.0 10
28 NNO, mg/l 0] -
29 TN mg/l 0.5 10
30 FreeCN mg/l 0.1 0.1
31 F mg/l 10 20
a2 Cl- mgil (8 -
13 T-P mg/l 2.0(1.0(h)) -
34 80, mpit ') 300
35 S mgfi 0.1 1.0
36 50, mgll 1.0 10
17 TOC mgfl 30 -
g Cob, mgfl 120 -
39 BOD, mgil 25 -
44 Totat oil mgfl 20 100
41 THC mgfl 10 20
42 Aromatic organic chlorine mg/l 0.1 1.0
43 Absorbent organic chlorine megfl 0.5 0.5
44 Volatile organic chlorine mg/l 0.1 0.1
45 Water soluble organic chloring mg/l (k) m
46 Phanol mgfl 0.1 10
47 Surfactant active agent mg/l 1.0 -
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4) Waste water treatiment system

(1)

Basis for system selection

In the waste water that has received pretreatment, organic niafter still remains.
Organic matter is also contained in the domestic waste water that receives no
pretreatment. Thus, in order to obtain a satisfactory standard of discharge
walter qualily, it is necessary both pre-treat this waste water and also carry out
treatment of the contained organic maltey.

Biological treatment is gencrally adopted in order to treat organic matier.
Because domeslic waste water contains ample quantities of nitrogen and
phosphorous necessary for biological treatment and such waste water is
continuously discharged during factory operation, pre-treated waste water
shall be mixed with domestic waste water and treated simultaneously.

Because washing wasle water is discharged irregularly in small amounts, a
sequencing batch activated sludge method is adopted. Because this method
does not require a stabilization tank or sedimentation tank and is effective in
removing nitrogen and phosphorous, it is widely adopted for waste water

- treatment by small and medium enterprises. In this method, wasle water is

2

discharged into an aeralion tank during factory operating time, and then
undergoes aeration, sedimentation and final discharge during the night when
no more wasle water is generated.

Qutline of the waste water treatment system

The waste water treatment system is shown in Fig. 4.6.4.

Fig. 4.6.4 Waste Water Treatment System

. NaOH
Softening equipment ‘
regenerated waste water - ;

Stabilization | Neutralization
Z F——» - p——

Waste water from tank tank
. . R
membrane washing

. Air
Domeslic wasle water — ¥

—| Batchwise aeeation tank oy Sterilization 1 Discharge
Washing waste water —— tank
12 (Sludge)
------- Dehydrator |---+ Haulage oul
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4.6.4

1)

(1) Domestic waste water

The waste waler is directly discharged into an aeration tank. The processes
of waste water inflow, acration, sedimentation and discharge are then
repeated in that order over a 24 hour cycle, in order to comple.tc the wastc
water treatment. -

(@ Other waste water

Regenerated waste water from softening equipment and waste water from
membrane filtration washing is discharged into a stabilization fank. From
there, it is guided into a neutralization tank by storage pump, the pH level
is neutratized By adding NaOH under control from a pH meter placed in the
tank, and the treated water is then discharged into the acration tank. -

Pretreatment for Reduction of the Pollution Load

'Thé total volume of waste water geher:iléd by this faclory is extremely small at

35-45 m'/d, and 20 m3/d of that is accounted for by domestic wasle water.
Furthesmore, because waste water generated in the manufacture of soft drink
conlains no ha:mful subslqnces that may delnmen!a]ly affect the WWTP, there is

" no need to inftroduce a pretreatment system.

In the f0110\§'¥up‘siir\’e)'f, wasle walter discharged and stored dl_iring the peak
production season was sampled and the water quality was measured. Based on
the oblained data, a pretreatment system su;led to a smalt- sca]e seasonal industry
shall be introduced.

Resulis of wasle watcr thly measurement

Currently, the waste water is stored in two waste water slorage tanks, where it is
mixed with the domestic waste water, etc. and equarized before being discharged.
The quality of the wasie water in the two storage fanks on which sajnpiing was
performed is shown in Table 4.6.5. '




Table 4.6.5 Qualily of Waste Water

Na 1 2

Name of Samp!e Tank-1 Téhk;Z

{tens - ' (Juice) (Cherry)

p H ( —- ) 4.4 6.7
CODec, C (mg/ 2| 7,000 | 1,600
CODu.  (we/0) | 3,200 630
BOD (mg/ 0) | 2,500 250
Ss C (mgs )| 850 " 80
0il / Fat (mg/ @) 13| <5

P e/ 0)| 0 10 ] . 0.3

T-N e T T

Suefa'ctan-ts U T (mg/0)] 18 < 0.05

2} Pretrcatiment system
(1) Selection of the pretreatment system

. This faclory uses fruit as raw malerials in the preduction of soft drinks. The
. factory possesses freezer facilities, however; the contents and condition of
. operatiop differ according to the season, and the generation of waste water is

concentrated around the peak production time. Because the factory is a
foodstulfs manufacturer, the waste water coniains no_harmful substances
(except for plf) that may have a detrimental impact on the WWTP, and the
basic nature of the waste water is biodegradable. Co;élsé(‘;umlly, the main
purposc of a prelreatment system woulcl bc to reducc the pollution load of

orgamc subs!ances

A pretreatment system of neutralization that satisfics the WWTP discharge
standards shall be assunied as Case 1. '

- The wasle water dlsch'ﬁge charactenshcs are umquc to a seasmlal industry;

that is to say that large volumes are dlscharged during the peak production
season and small volumes are dlscharged durmg the off-peak season. It is
thus necessary for the pretreatmient system to have operating and non-
operating periods, yet nevertheless to be easily operable. For this reason, the
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UASB method of anacrobic biological treatment shall be selected for
consideration as Case 2.

{2) Oulline of pretreatment system

a.

Case 1

In this case, all the waste water stored in the two storage tanks is mixed
together for joint treatment. The waste water, which is fed into the
pretreatment system from the storage tanks by transfer pump, is screened
to remove impurities and then stored in a pump pil. From the pump pit, the
waste water is fed into a neutralization lank where it undetgoes
neutralization before being discharged. '

. Case?2

Following the neutralization described in Case 1, the waste water is stored
in an equarization tank where it undergocs acid fermentation. Next, the
waste water is fed into thc UASB reactor where it undergoes methane
fermentation before finally being discharged to the WWTP.

(3) Design conditions

a.

Quality of waste water

Waste water from the manufacturing process is mixed and stored together
with domestic waste water before being discharged. For this reason, the
average quality of the target waste water is as prescribed in Table 4.6.6.

. Volume of treated watcr

40 m'/d

. Waste water inflow time

The inflow time during the peak production season is 24 hours/d.

. Operating time

24 hours/d (however, the neutralization system is 8 houss/d)

Quality of treated water

‘The organic substance removal rate shall be assumed to be 50%.
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Table 4.6.6 Quatity of Waste Water

p H { — 1} 5
CODe¢. {mg/ 2 ) 4, 300
CODu. {mg/ 2} 2,000
BOD (mg/ 0} 1, 400
S3 {mg/ Q) 500
0il / Fat (ng/ 2} 10
-pP : {mg/ Q) 5
T-N ' (mg/ Q) 50
Suefactants {mg/ 0 ) t

{4) Flow sheet
a. Casel

The flow sheet of the Case 1 pretreatment system is shown in Fig. 4.6.5.

Fig. 4.6.5 Case 1 Prefreatment System Flow Sheet

&,

X

[+ au

Scraen

neutralization tank

b. Casc_ 2

The flow sheet of the Case 2 pretreatment system is shown in Fig. 4.6.6.
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3) Results of examination
(1) Technical comment
The quality, volumes and pollution loads of the waste water and treated water

arc shown in Table 4.6.7.

The anaciobic pretreatment system, which does not involve the heating of
waste water, has been proposed. This is because, as a pretreatment process,
the organic substance removal rate can amply be achieved al around 50%
- operation. ' '

Table 4.6.7 Volumes, Qualily and Pollution Loads of Waste Waler and Trealed Water

53

Quantity| o | cODc.| BOD T-N | 1-p

Kind of Waste Water | o /d ' mg/ Q| ng/ 8 | mg/ 2 | mg/ 0| mg/t
i Case (kg/d) | (kg/d) | (kg/d) | {kg/d) | (kg/d)

iRaw Waste 40 5 | 4,300 t, 400 500 50 5
o Waver v [ 10172) 108631020 2 ]¢ 2)(0.2)
T P B o s Cgtvs ] e S R
treatmeat | (172) (€56 Y] 20 ) [C 2)[( 0 2)
N T R St L B Do f A R S
: {( 86)Y|¢ 28 )] 10 Y| 0.6)}(0.08)

~ (2) Economic comment

The equipment and running costs of the {reatment system are shown in Table
4.6.8.

’fa_iﬂ@ 468 LE(ju'i-pnie'nt and Runniﬁg 'C;-)sts of the Treatment System

J€quipnent Cost

SIT

Oepreciation &-

fntecest Sit/od @

Running Cost

SIT/d )

Total Treatment Cose

stu/d ©-3
Pr‘etre;tﬂenl o [Case-t | l.-SOU, 0_0-0 - 13 10 23
Case-t | 12,000,000 125 - 15 140

4) Conclusidn _

There is no need to install a pretreatment system.

Because the waste water does not contain any harmful substances, there is room
to examine a pretreatnical system that reduces the pollution load of organic
substances. In the future, if the WWTP discharge standards are reviewed or a
system of charges 'élccdrdihg to the pollution load is -adopted, it would be
possible to imbrovc the poltution load removal rate by adding [acilities step by
step to the Case 2 system.
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4.7 S-7INTES MLIN TESTENINE

4.7.1

Factory Outline

1) Ouline

2)

Intes Mlin Testenine was csiablished in Slovenia 130 years ago and is currently
the second lafgest milling factory in the country. In the past, it made all
conceivable products from flour milled from wheat and it had a work force of
1,000, however, the bread factory was made into a separate company five yecars
ago and the work force fell to 400. The work force has since fallen to 180.

The factory's 54,000 ton silo contains 2,200 tons of domestically produced
wheat and it mills 150 tons of wheat flour, 2_4 tons of corn starch and also rye,
etc. every day. ' '

The factory started pasta manufacturing 110 years ago and it posscsses a
production capacity of 4,500 tons. The current production is 3,000 tons and all
soris of pasta products are made.

Volume of water usage by water sovrce and purpose of use (m’lday)

The volume of waler usage by water source and purpose of use is indicated in
Table 4.7.1. ' :

Table 4.7.1 Volume of Water Usage by Water Source an(l Purpose of Use

(m’/day)
Source| Well City River Sub- Recovered | Total
Use Water Rater Water Totatl Fater
Boiler Feed 36 ) 36 36
Raw Material 39 ' 39 - 39
¥ashing i : | : "
Cooling 21 21 ?l
Ailr Conditioning
Miscellaneous 53 55 - 55
Total 162 162 | - ez
Recovered fater/Total %

Note : Figures in parentheses are estimates.



@

3} Water supply and waste waler discharge flow diagrams .

The batance of water at the factory is indicated in Fig. 4.7.1.

(1) Water supply facilities

The factory relies totally on city water as its water source.

(2) Manufacturing processes and sources of wasle water

The major manufacturing processes are indicated in Fig. 4.7.2.

Waler is not used in the milling process. Moreover, because dried pasta
products are produced, only small amounts of waste waler are generated,

a. Milling (Wheat flour)

) Drying
In this process, wheat is dried until its water content falls to 12%. No
waste water is gencrated here.

@ Classification and storage

In this process, dried wheat is classified according lo qualily and stored in
the silo. No waste water is generated here.

® Humidification

In this process, the wheat in the silo is humidified unli} its water content
rises to 16%. No waste waler is generated here.

@ Milling

In this process, the humidified wheat is put into a flour milt and made into
flour. The flour is then bagged and shipped.

b. Pasla
- (D Mixing

In this process, salt and water are added to the raw wheat, and the mix is
kneaded in a mixer to give il elasticity and cohesion. Here, a small amount
“of waste water is generated from the washing of the mixer.
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Fig. 4.7.1 Water Balance at the Factory ( m /day)

20 Raw water for
Bakery,
City
Water
| -1¢ _|° Raw water for
162 Syrup
> evaporation
A o
7 ﬁ__3h6_“_'__> = Boiler o
S 126
Softener - > ' @
[ 111 Washing of ~ |~ g
~models
| 21 Coefling of 5
Air Compressor
55 .
Domestic water >
Note : DBakery section belongs to the other company.



Fig. 4.7.2 Manufacluring Processes

(1) Wheat Flour

) Drying Classification Humidifica-
Raw Material water cont. o . tion
12% Storage water cont.

{(Wheat) 16 %
Wheat Flour <
W"’-heat : 150t/day
Corn : 24t/day
'5& {2} Pasta . .

Raw Material Kneading

(Flour etc.)

- Pasteurization

"Molding with steam

“Drying
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(2 Pressing and molding

In this process, the kneaded pasta is rolled into glullonous noodle
formation. The rolled pasta is then molded according to the type of product.
Here, a small amount of waste water is generated from the washing of the
press roller and mold forms.

(@ Pasteurization

In this process, the various types of pasta are pasteurized with steam. A
small amount of steam condensate is generated in this process.

@ Drying

In this process, the pasteurized pasta is dried in a hot air oven. No waste
water is gencrated here,

& Cutling

In this process, the noodle pasta is cut. Here, a small amount of waste
water is generated from the washing of the cutter.

® Other

Croutons ase produced, however, waste oil is reirieved. No waste water is
generated here.

(3) Waste water treatment plant

There is no waste  water treatment plant in place. Because there is great
movenent of trucks carrying raw materials in and products out, and o6il from
these vehicles mixed with storsn waler in the past, an oil-water separator has
been established to counter this problem.

4) Quality of make-up water and waste water
(1) Quality of make-up water

The forecast quality of make-up water is shown in Table 4.7.2.



Table 4.7.2 Quality of Make-up Water

@ Name of Sample City Water

ftems

Temp. {°C) 15

p H (-) 7.5
CODe. (ag/ Q) 1.5
T-Hardness % ) 12. 4
ol : (ng/ Q) 8

T-F e (ag/ ¢) < 0.05

" (NOTE) * : ammol/ 0 as Ca0

{2) Quality of waste water
a. Characteristics of waste water discharge

The only manufacturing waste water is that generated from the washing of
equipment. Waste water is discharged at the end of operations, when all
the equipment is washed. The only other waste water is the domestic sort.

b. Quality of waste water

Table 4.7.3 shows the quality of waste water overall, together with an
example of equipment washing waste water in Japan.

Tab!é 4.7.3 Quality of Waste Walef Overall and Example of
Washing Waste Water

Name of Sanmple Effluent Example of
[tens Hashing W.¥.
p H (-3 7.2 7.5
BOD (mg/ 2} 44 170
COD -u.  (ng/ Q) 48 1,000°
$S , (mg/ @) - 340
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4.7.2 Water Conservation

{1) Features of water usage

@ The city water is the only water source, and the volume of water use is
measured. The volume of water use by area is also indicated to some
extent.

® Looking al the volume of water by purpose of use, 80% is used on raw
materials (24%), for the boiler (22%}) and for domestic use (34%), and the
remainder i$ used to wash mold forms and cool the compressor.

(2) Current condition of water conservation

@ As was mentioned above, the volume of water usc is measured and
control of water usage is implemented to a certain degree.

@ Compressor cooling water is discharged after being used only once.

® Bi;c_ausc a high percentage of water is used for domeslic purposes, there is
fittle point in calculating the unit consumption of water.

{3) Technical comment

(@ It is possible to recycle compressor cooling water by means of a cooling
tower. Consideration should, however, be given to the maximum water
temperature required for cooling and the minimum water temperature that
can be obtained in a cooling tower during the summer.

(@ Because the water used for raw materials and the boiler is essential, it is

near impossible to make any savings in this arca.

@ It is extremely difficult to save on water used for other purposes (washing
water, domestic water) too.

(4) Economic comment

In the event where the recycled use of cooling water is carried out by means
of a cooling tower, the cost per unit of recycled water would not exceed 100
SIT/m® (roughly 30-40 SIT/m') and is cheaper than the existing cost relating
to water and wasle water of approximately 213 SFT/m'. Thus, itis considered
that this proposition would be economically feasible.



4.7.3 Pretreatment that Satisfy WWTP Discharge Standards, and
Waste Water Treatment

1) Current condition of wastewater

Waste water can broadly be divided into that from washing in the manufacturing
processes and domestic waslc water.

a. Waste water that requires treatment

@ Washing waste water
Waste water from the washing of manufacturing equipment is generated at
irregular intervals and in small quantities.
(& Domeslic waste waler

This is discharged all the time.

@ Other waste water

There is also generated waste water from softening equipment.

@ b. Waste waler that requires ao {reatment
@ Boiler blow water

(@ Compressor cooling water

2) Qualily of treated water

The waler quality standards for the casc of river discharge and the case of
WWTP discharge are shown in Table 4.7.4



Table 4.7.4 Discharged Water Quality Standards

[term vnit River Sewage
] Temperature T 30 40
2 gl - 6.5--9.0 6.5--9.5
3 S8 mgfl 80 (8
4 sy m/ 0.5 10
5 SAK(Celor unit)

4360m m! 7.0 7

525nm m’ 5.0 )

620am m™’ 3.0
6 Toxicity test {50) mg/l 3 -
7 Biodegradation % - {c)
8 B mgfl 1.0 . 10.0
9 A mg/l 3.0 (@)
10 As mg/l 0.1 0.1
11 Qu mg/l 0.5 0.5
12 Ba mgt 5.0 5.0
13 Za mg 2.0 2.0
14 d mg/l 0.1 0.1
15 Co g/l 1.0 1.0
16 Sn mg/l 2.0 2.0
17 TCr mg/l 0.5 0.5
18 crt g/t 0.1 0.1
19 Ni mg/l 0.5 0.5
20 Ag mg/i 0.1 0.1
21 Pb mg/l 0.5 0.5
22 Fe mgil 2.0 @
23 Hg mg/l 0.01 0.01
24  CL(Free chlorine) mg/l 0.2 0.5
25 ChL(Total effective chlorine) mgdl 4.5 1.0
26 NNH, mg/l 10 (e
27 NNg, mg/l 1.0 1.0
28 NNO, mg/l 0] -
29 TOCN mg/l 0.5 10
30 Free ON mg/l 0.1 0.1
a1 F mg/l 10 20
32 o mg/l (8 -
13 TP mp/l 2.0(1.0(h)) -
34 SO, mgh 0] 300
35 S mgh 0.1 1.0
36 SO, mgfl 1.0 10
37 TOC mgfl io -
38 00D, mg/l 120 -
39 BOD, mg/l 25 -
40  Total 0il mg/l 20 100
41 THC mg/t 10 20
42  Aromatic organic chloring mg/ 0.1 1.0
43 Absorbent organic chlorine mg/} 0.5 0.5
44 Yolatile organic chlorine mgfl 0.4 0.1
45 Water soluble organie chlorine mgil {3} ()]
46 Phenol mgll 0.1 16
47  Surfactant active agent mg/l 1.0 -




3) Pre-treatment system

(H

(2)

(1)

Basis for system selection

If regenerated waste water from softening equipment is discharged without
any tréatmenl, there is a danger that the pH level of waste water overall will
exceed the discharge standard. 1t is, therefore, necessary to neutralize the
waste water.

Outline of the pre-treatment system

The pre-teeatment system is shown in Fig. 4.7.4.

Regenerated waste water from softening equipment is discharged into a
siab_ilizalioﬁ tank. From there, it is guided into a neutralization tank by storage
pump, the pH level is neutralized by adding NaOH under control from a pH
meter placed in the tank, and the treated water is then discharged into the
WWTP.

'ig. 4.7.4 Pre!teaiment 'Sys'tem Flow Sheelt

NaOH
Softening equipment Stabitization _ | Neutralization WWTP
regenerated waste waler tank tank

Domestic waste water -——i

v

"Washing waste water -J

4) Waste water treatment system

Basis for system selection

Washing waste water and domestic waste waler contains organic material.
Thus, in order to oblain a satisfactory standard of discharge water quality, it is
necessary to carry out treatment of this organic matter.

Biological treatment is generally adopted in order to treat organic matter.
Because d()mcslic- waste water contains dmple quantities of nitrogen and
phosphorous necessary for biological treatment and such waste water is
continuously discharged during faclory operalion, pre-treated waste water
shall be mixed with domestic waste water and treated simultancously.
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Because washing wasle water is discharged irregularly in small amounts, a
sequencing batch activated sludge method is adopted. Because this method
docs not require a stabilization tank or sedimentation tank and is effective in
femoving nitrogen and phosphorous, it is widely adopted for waste water

' treatment by small and medium enterprises. In this method, waste water is

)

discharged into an aeration tank during factory operating time, and then
undergoes acration, sedimentation and final discharge during the night when
no more waste water is generated.

Outline of the waste waler treatment system

The waste water treatment system is shown in Fig. 4.7.5.

@ Washing waste water and domestic waste water is directly discharged into
an aeration tank. The processes of waste water inflow, aeration,
sedimentation and discharge are then repeated in that order over a 24 hour
cycle, in order to complete the waste water treatment.

(@ Regenerated waste water from softening equipment _
Regenerated waste water from softening cquipment is discharged into a
stabilization tank. From there, it is guided into a neutralization tank by
storage pump, the pH level is neulralized by adding NaOH under control
from a pH meter -p]accd in the tank, and the treated water is then
discharged into the aeration tank. '

Fig. 4.7.5 Wasle Water Treatment System

NaOH
Soltening equipment Stabitization | Neutratization K W TP
regencrated waste waler tank tank _
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4.7.4 Pretreatment for Reduction of the Poilution Load

The factory is mainly a milling establishment. ‘The volume of waste water
generation is 126 m’/d, of which 30 md comes from the manufacturing
processes, 55 m'/d comes from domestic waste water and 21 m*/d comes from
compressor cooling water. The factory is divided into a bread making plant and a
pasta making plant, and the volume of waste water generation over each factory
is extremely small. Moreover, as this is a foodstuffs manufacturing faclory, the
waste water contains no substances that may have a detrimental effect on the
WWTP and biodegradability is good. As a result, the pretreatment system shall
be Jimited to one for reducing the pollution load of organic substances (COD,
BOD). However, because the scale of an individually installed pretreatment
system would be so small in this case, the economic efﬁciency-would be poor
and this would not be advantageous for either the factory itself or the WWTP.

In consideration of the above, a prelrealment system is considered to be
unnecessary at this factory and the idea shall be abandoned.

As it was not possible to carry out a follow-up survey of water quality and water
volume, pollution loads obtained from water quality data provided by NIGRAD
are shown in Table 4.7.5.

Table 4.7.5  Volumes, Quality and Pollution Loads of Waste Water and
Treated Water

Quantity | o | CODc. 8aD S35 T-N T-P

Kind of Waste Water of /d mg/ Q| ng/ 0 { meg/ 0 | mg/ ¢ | mg/ g
(kg/d) | (kg/d) | {kg/d) | (kg/d) | (kg/d)

Total Waste Water 126 8.2) 212 82 67 - -
) (26. DO 8. D} — )| - )
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