2.3 Amounte of Conservable Water by Industry

Table 2.6 shows the amount of water that can be conserved and the conservation
ratio for the above 20 factories divided by type of business. The following can be
seen from the Table.

(D The highest conservation ratio is in the chemical industry followed by
machinery and metal processing. Both of these businesses have a high
consumption ratio of cooling water. Furthermore, the reason for the high
conservation ratio is that recirculation of this water is not being fully carried out.

As mentioned in 2.1, the ratio of the cost of water and wastewater for machinery
and metal processing te the shipment price of products is extremely high compared
te that of the same industry of Japan. However, this ratio can be reduced by
promoting the water conservation.

@ The conservation ratio of the textile industry is close to 20%. This is because
the reclamation of wastewater, which has many technical and econemic problems,
is included. If this was excluded, the conservation ratio would come down to the
same level as that of the food business, i.e., 12.5%.

A large volume of washing water is used in the textile industry in order to maintain
the quality of products at a high level. Since the conservation of that water is
difficult, the conservation ratio is low.

The ratic of the cost of water and wastewater of this type of business to the
shipment price of products is quite high. However, because the quantity of water
that can be conserved is small, one of the only ways this ratio can be lowered is to
proniote the reclamation of wastewater, a measure which jnvolves many technical
and economical problems. An alternative is to increase the shipment price, that
is, to make the product a high value added product.

® 'The conservation ratio of the food business, 12.5%, is the lowest among all the
types of businesses. The reasons of this low level are that a large quantity of
cleaning water is necessary in order to maintain the sanitary state of food at a good
level, and it is difficult to conserve that water.

The effect in the event of a future rise in fecs is as described in 2.2 Viewed by type
of business, an increase in the conservable water volume can be expected through the
reclamation of wastewater.
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Table 2.6 Expected Water Conservation for Industries
Unit of Water Volume;m*day
Industry | Machine & Food Textile Furniture Total
Metal %4 Chenical
Processing Industry
No. of Factories 6 6 5 3 20
City Water 1,495 1,094 1,092 488 4, 1589
Hell Water 426 4, 265 298 4, 989
River Water 103 1, 985 312 Z, 400
Total 1,598 1, 520 1. 342 1,098 11, 358
Conserv. Yolune 411 190 1, 421 333 2, 355
Conserv.Rate % 25.1 12. 5 19.4 30.3 20. 4
Note There are | Change of | 1.Control of | There are
many cases | bottle wa- dyeing waler many'case's
of once shers is is in- of once
thr-oug'h required. | sufficient | through
use of ' 2. ]nréluding- use of
¢ooling reclaration | cooling
¥ater. of dyeing vater.

waste water

2.4 Total Amount of Conservable Wator in All Industrial Water

Of the factories that did not become the subject of this survey, the main cnes are the
machinery and metal-processing factories, including the MPP Group (ex TAM). The
volume of industrial water being used by these is estimated to be about 3,000m3/day.
The conservation ratio that is possible in this type of business is about 256%, as shown

in Table 2.8. Thus, a total quantity of about

factories.

760m¥day can be conscrvable in these

The total of this estimated quantily for the 20 factories and the potentially
conservable amount of about 2,355m%day (Table 2.6), that is, about 3,100m3day, is
the estimated velume of industrial water that can be conservable.
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3. WWTP Project
Background
A schematie survey of the WWTP project was made for the following reasons.

(1) As the ratio of factory wastewater to the total volume of inflow wastewater is
high, the volume of flow of factory wastewater and the pollutant ltead (CODc;,
BOD, S5, etc.) has to be grasped as accurately as possible when drawing up the
plan of the WWTP project. This time, the JICA study team studied 20 factories
whose combined wastewater volume was believed to make up more than 80% of
the total factory wastewater. Based on that data, the study team will comment
on any point that warranted comment in the WWTP project planned by Mavibor
City.

{2) We carried out a survey on measures to be taken on teitileldyeing factory
wastewater which contains a great amount of difficult-to-decompose CODc,
because its share of this wastewater is high.

3.1 Outline of Project

A proposal was submitted on WWTP construction to various enterprises in 1995 and
it is now being studied by Maribor City. The outline of the proposal is as follows,

- (1) Inlet conditions ,
~ Wastewater volumeé: ~ 36,600m3/d

con:. : 691mg/L 25,517kgld
BOD: _ 31img/L ' 11,400kg/d
88 342mg/L " 12,517kg/d
T.P: 15mg/L b50ke/d
T-N: © 47mg/L 1,730kg/d
(2) Treated water conditions -
- - Phase 1 Phase 2 Phase 3 & 4
- COD mg/LL - 100 100
BOD mg/l, ; 20 20
' SS mg/, - 35 35
- T-P mg/.. - 2
T-N mg/L . - 10
(3) Popu]ation increase rate
1996 to 2000  0.25%
- 2000 to 2020 . 0.5%
(4) Sewer pipe laying rate _
1996 B S 18%
" 1997 . 81%
1998 83%
1999 : 85%
- 2000 ' 89%
2001 91%
2002 | - 93%
- 2003 95%
T 2004 to 2020 95%
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{5) Rate of increase of industrial water consumption

1996 to 1997 0%
1999 to 2000 2%
2001 to 2020 1%

(6) Rate of collection of fees from households for use of sewers

1896 to 2000 80%
2001 83%
2002 86%
2003 89%
2004 ) 92%
2005 to 2020 95%
{7) Construction schedule

Phase 1 - 2000

Phase 2 2002 ,
Phase 3 & 4 2004

3.2 Study of Fee System ,
3.2.1 Fee System and Pretreatment for Reducing PoHutan_t Load

The total system for Maribor City's entire wastewater can be divided into the WWTP
and factories. Therefore, if Maribor City's entire total system was to be optimized
using some sort of evaluation function, detailed data of both the factories and WWTP
ave necessary. However, as the WWTP is in the bidding stage and there is no
detailed data, studies on optimizing the total system cannct be made. We therefore
decided to investigate what sort of effect various fee systems would have on the
actions of the factories and to submit the results as material for evaluating what sort
of fee system would be best for Maribor City to adopt in the future. In other words,
the process of judging whether or not the pretreatment of the factory would
ultimately be appropriate and, based on that result, the preparation of a proposal for
the optimum pretreatment system, will have to be done in accordance with the steps
shown in the flow chart of Fig.3.2.1(1). However, in the study made in this section,
of those steps, we carry out the simulation of the setup of the WWTP fee-calenlation
formula and the pretreatment.

The effect of a fee system on factories is indicated by judging whether or not it would
bhe advantageous, under the specified fee system, for factories to lower the WWTP
discharge fee by pretreating their wastewater at their own cost. For this purpose, as
a tentative plan, we studied setting up a trial fee system based on information of the
actual state of affairs prevailing in Maribor City and Japan. We then studied what
sort of actions {pretreatment) each factory could be expected to take when that fee
system was applied. Also, based on those results, we obtained information such as
the number of factories that would carry out pretreatment, the total investment
amount, and the amount of pollutant load that would be reduced.

\We used the data (Table 1.2.2) on pretreatment for reducing pollutant load m Part 11
as the pretreatment process to be used by each factory, and as the cost of construction
of the equipment (investment amount), treatment costs, ete.

At present, in Maribor City, the sew age fee for factor y wastewater after construction
of the WWI'P is tentatively set at an average of 160 SIT/m?, This is because it is the
current outlook of Maribor City that the management and operation of the WWTP is
possible with an average sewage fee of 160 SIT/m3. It is also said that a pollution
index for wastewater will be established and that a fee system increasing in
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proportion to that index is scheduled to be adopted. In other words, if the feeis Y
aud the pollution index is X, it can be expressed by the following equation.

Y=AX (where A is a constant and the gradient of the poltutant index)

~ In this report, we generalized the above equation even further and employed the

following equation.
Y=A-X+B (whereBisa constant émd the basic fee)

If the wastewater flowing into the WWTP is to meet the inflow standard, it is logical
for the pollutant index X to consist of pollutant compositions that the WWTP can
treat: that is, COD, BOD, and SS (phosphor and nitrogen that is be treated in the
second phase are omitted). In this report, we established the pollutant index by the
following equation. This type of equation was adopted because COD is usually a
bigger fignre than BOD and SS, and because the pollutant index now being
considered by Maribor City places a weight on BOD that is double that of COD.

X=(COD + 2-BOD + 2-SS5)/5

We estimated, by computer calculations, the actions that would be taken by factories
against various fee systems under the above sort of conditions. The result was that
we made it a condition that the sewage fee after pretreatment should become 160
SIT/m? by weighted average of the 20 factories that were studied. Of course, the
above conditions, for example, the average fee of 160 SIT/m? or the pellutant index
factors, can be changed.  The flowchart of the program is shown if in Fig.3.2.1(2), but
the actual calculations are shown in the program itself (attached).

1) }fIStéBliShiilg of cases

As the following paragraph demonsirates, various approaches can be taken in

deciding on the sewage fee system. In this report, we use a system which charges a
high fee for wastewater with a high pollutant index. As mentioned before, this is
done to urge factories that generate wastewater with high pellutant loads to make
efforts to improve the quality of their wastewater. Also, since the fee for domestic
ellluent is assumed to be a uniform 80 SIT/m3, we studicd a fee system for factory

~wastewater that would be in balance with that domestic effluent fee, as follows.

Whenever the factory wastewater fee by the tentative fee system becomes less than
80 SI'T/m3, it will be made a uniform 80 SIT/m3, and whenever the fee is higher than
that, it will be charged at the calculated figure. In addition, we also studied plans
for establishing tentative controls on COD, BOD and SS, in the event that a policy for
actively reducing the pollutant load to the WWTP was to be taken, because the
implementation of such controls was regarded as the most effective means of
reducing pellution load. To sum up the above, the cases were set as follows.

Case 1: System for determining the sewage fee for each factory by the equation
Y=AX+B
Case 2: The sewage fee would be determined by the same method as above,
but there would also be a minimum fee of 80 SIT/m?,
Case 3: Control figures would be set for COD, ﬁOD. and SS, and the sewage
fee would bé determined by the equation Y = A*X + B
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2) Resuits of studies

The fee-computing equation was as per the following, and a total of 36 calculations
were respectively made and studied for each case.

Fee computing equation Y=A-X+B, where,
X={COD+ 2-BOD + 2:58)/6
A =0.3to 1.0 (in increments of 0.1)
B =0 to 110 (in increnients of 10)

With regard to Case 1 and Case 2, we checked the economical viability of the
pretreatment (that is, whether or not the reduction of sewage fees as a result of
pretreatment would exceed the pretreatment cost) of each factory against each
computing equation. When doing this, if there was a plural number of pretreatment
proposals for one factory, we made it a point to select the proposal which provided the
largest sewage fee saving. However, the program has been set up so that the
proposal which provides the lowest investment can also be selected.

Note that of variables A and B, variable A is the deciding factor that governs the
economical viability of the pretreatment of each factory, and variable B is the factor
that decides the sewage fec level.

{1) _Results of studies of case 1

Ninety-six caleulations were studied for Case 1. We extracted the cases for each
. gradient (A) where the calculation formulas resulted in average sewage fees of
about 160 SIT/m? as a result of each factory carrying cut pretreatment that was
economically practical (shown in Tables 3.2.1(1) and (2)). In these tables, we
indicate the actions the factories could be expected to take when the respective
calculation formulas were applied, their effects, and the resultant sewage fees.

Tablo 8.2.1(1) Factories for Which Pretreatment is Eoornomical.ly Practical

Caleulation Formula{Factories for which Pretreatment is ‘ Total Iavestment
Econoaicatly Practical . Amount (1, 000 SiT)
¥o. of Factories| ¥ases of Faclories _

Case-la 0. 3X+100 3 ' M-6,7,4-5 - - 1,38, 300
Casé-1b 0. 4X+ 90 K ¥-4,6,7,4-5 | 195,260
Case-lc 0.5%+ 70 4 ¥-4,6,7,A-5 - 185, 260
(ase-1d 0.6X+ 50 4 X-4,6,7,4-5 195, 260
Case-le 0.7%+ 30 1 K-4,8,7,4-5 195, éﬁO
Case-f 0.8Y+ 30 5 -5 4.6, 1.4-5 238, 460
Case-ig 0.9X+ 10 3 1,486,745 - 238, 460
Case-1h 1.0X 6 H-1,4,5,6,7,4-5 263, 090
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Table 3.2.1(2) Effect of Pretreatment and Resultant Sewage Fees

Pollutant Load Reduction Treatsent Cost Sevage Fees
Origiral Enlt (S1/2%)

7 cop BOD 38 Sce Note ¥ax. | Ave. | Min.
Case-la 1.258 655 579 182 24 162 | 102
Case~1b 1,963 944 548 Rt 245 164 ] 93
Case-lc | 1,963 4 548 197 265 | 162 | 74
Case-1d 1,963 244 548 197 284 | 160 | 54
Case-le | 1,963 ot | S48 197 303 | 158 | 35
Case-If | 2,413 1,244 453 ) 205 3421 163 [ 36
Case-1z | 2,413 1,244 458 205 381 160 | 17
Case-1h | 2,461 1,281 450 222 260 | 164 [
Note: Total Investaent Amount (J,000 SIT)/Poltutant Load Reduction Index

{{C0D+2B0D+235)kg/d/5)

Figure 3.2.2 shows a graph of the relationship between total investment and
poliutant lead reduction based on the above tables. The effectiveness of reduction
versus investment amount is low for SS and high for COD, but the tendency is for
a levehng off from around 240 million SIT.

In the above eight calculation formulas, when the gradient (A) is gradual, there is
the demerit that the number of factories for which pretreatinent is economically

_ practical is small. When the gradient (A) is steep, the number of factories for
which pretreatment is economically practical increases, but there is the demerit
that the minimum sewage fee becomes too small. Therefore, Cases 1b, 1¢, 1d, and
le are believed to be appropriate. However, the case believed to be the most
representative with the lowest gradient (A) (so the sewage fee before
pretreatment does not become excessive) and the most approprlate minimuam
sewage fee is Case 1b.

(2) Results of studies of case 2

_ Case 2 covers those cases in Case 1 in which factories with sewage fees of less

_ thaa 80 SIT/m? appear but are calculated as being 80 SIT/m3. The calculation
formulas that apply to this were the five that are shown in the Tables 3.2.2(1) and
{2) below. In these tables, we show the actions that the factory could be expected
to take when the respective calculation formulas were applied, their effects, and
the resultant sewage fees.

Table 3.2.2(1) Factories for Which Pretreatment is Economically Practieal

Caleulation Formula|Facteries for which Pretreatacat is |Total Investment

Economieally Practical Agount(1, 000 SIT)
No. of Factories| ¥ases of Factories
Case-22 0.5+ 70 4 ¥-4,8.7,4-5 193, 260
Case-2b 0.6X¢ 50 4 ¥-4,6,7,4-5 195, 260
Case-2¢ 0.1x+ 30 4 ¥-4.6.7,4-5 195, 289
Case-24 0.8¢+ 20 5 H-1,4,8,7,45 238, 460
Case-2e ©0.9X 5 ¥-1,4,6,7.4-3 238, 460
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Table 3.2.2(2) Effect of Pretreatment and Resultant Sewage Fees

Pollutaat Load Reduction - g:fzgig?teﬁ?it Se}é%?mgies

€00 BOD $5 See Note Max. | Ave. | Mia.
Case-2a 1,453 - M4 543 197 265 162 1 80
Case-2b | 1,963 ¢44 548 197 285 | 163 | 80
Case-2c 1,963 244 548 157 303 | 164 80
Case-2d 2.413 1, 244 457 205 332 160 &0
—C;;E-ZE 2. 413 1,244 451 205 ) 351 160 | 80
Yote: Tatal [nvestmeat Amount (1,000 SIT}/Pellutzal Leed Reduction Index

[(COBIZB@D%ZSS)kg,/d!S]

in the above, Cases 2d and 2e bave the higher pollutant load reductions. Of these,
Case 2d has the mere gradual gradient, so we will consider it as representative of
Case 2.

(3) Results of studies of case 3,

We studied Case 3 by assuming that control figures of COD <600 BOD<300 and
S$ <300 would be set. These control figures are in accordance with the standard

figures of the Sewerage Law of Japan. Also, they are values that somewhat
exceed the water quality levels of the current sewage of Maribor City and are
believed to be appropriate levels when imposing controls. '

Of the 20 factories that were the subject of the current survey, thére are seven
whose wastewater pollution concentration exceeds this standard. Of these seven
factories, two (S-1 and S-3) had only very slight excess pollutant concentration,
and were therefore omitted from the factories needing pretreatment. In this Case
~ 3, since it is 2 condition that the factories act to meet the controls, they all become
uniform and only their sewage fees vary by the calculation formula. Of these, the
representative calculation formulas are shown in Tables 3.2.3. :

Table 3.2.3(1) Factories for Which Pre{reatment is Econqmica"y Practical

|Calculation Forsula|Factories for which Pretrealment is {Total Investmeat

Economically Practical Agount (1,000 SIT)
- |¥o. of Factories| Yazes of Factories
Case-3a 0.3X+110 5 H-4.5.6,7,4-5 219,850
Case~-3b 0.5%+ 80 5 ¥-4,5,6,7,4-5 219,890
Case-3¢ C 0.6+ 60 5 H-4,5.6,1.A-5 | 219,830
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Table 3.2.3(2) Effect of Pretreatment and Resultant Sewage Fees

Potlutant Load Reduction Treataent Cost Sevage Fees
) (kg/8) Origioal Unit (Si/a?)
€ob BoD S8 See Note Max. | Ave. | Min.
Case-la 2,011 - 881 541 211 188 160 | 112
{ase-3b | 2,011 931 s41 C2n 210 163 84
Case-3c | 2,011 881 541 2117 216 160 | 64

Y¥ote: Total fnvestaenl Azount (1,000 SIT)/Pollulant Lead Reductioa fndex
({COD+2BOD+255)ke/d/5)

- Of the above, Case-3b has a minimum sewage fee of about 80 SI'T/m3, so we will
consider it as representative of Case-3.

(3) Summary of results of studies

A comparison of the representative calculation formulas, Case-1b, Case-2d, and
Case-3b, obtained from the above case studies is shown in Table 3.2.4. Also, the
actions (pretreatment) taken by each factory for Case-1b, Case-2d, and Case-3b,
respectively, are shown in Table 3.2.5, and the pollution load reduction and
details of sewage fees ave shown in Tables 3.2.6 and 3.2.7, respectively.

Of these, first, in the comparison of Case-1b and Case-2d, the latter has a big
pretreatment promotion effect on the factories but has the demerit of having
excessive sewage fees (especially before pretreatment). The maximum/minimum
ratic of the sewage fees of the 20 factories before pretreatment is 5.7 times in
Case-1b, but 11 times in Case-2d. In both cases, the fairness of the fee system
will require explanation. '

Case-3b does not differ too greatly from Cases-1b and Case-2d in terms of the
effectiveness of pollution load reduction. This system promotfes the achive
reduction of pollutant load and is being implemented in Japan.

3) Future issues

Studies were carried out on the precondition of promoting the reduction of pollutant
loads by factories through pretreatment of their wastewater. From these studies,
we were able lo clarify the lypes of pretreatment factories would adopt under
different fee calculation systems, as well as the levels of pollutant load reduction that
wounld résult from different levels of investment. In order to judge the effect of these
results on the total system, including the WWTP, studies must be made in
accordance with the steps shown in the previously-mentioned Fig.3.2.1(1), on how

" much impact they would have on the reduction of the construction and running costs

of the WWTP. Also, forecasts must be made of the increase on pollutant loads that
could be brought about by the future industrial growth and changes in the industrial

* structure of Maribor City. Careful studies will have to be conducted to determine

whether or not the fee systems resulting from our studies will be effective as advance
measures. '
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Fig.3.2.1(1) Flow Chart for Studying Pretreatment and Water Consorvation
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L 2 - ¥
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not required
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Yes
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3
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Simulation
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Names and numbers of factories
where pretreatment is possible,
pollutant load ceduction amounts,
total investment amounts, et

WWTP Project
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Fig.3.2.1 (2) Program Flowchart for Simulation of Pretreatment

Setting up of Fee

Caleulation Formula

o]

}

Sewaga fee without

Factory wastewater data

Loss, ete.,

due to pretreatment

pretreatment
Protreatment data
A l
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pretreatment cost aftor pretreatment
) | r———t
3 _
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Areatment
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Table 3.2.4

Summary of Results of Studies

Case-1 Case-2 Case-3
() Control figures Not established ¥ot established €00 s 600
BOD = 300
85 = 300
(2) Kiniaum fee Xot established 80 Sit/e® Not established
(3) Representative case Case-1b Case-2d Case-3b
Calculation formula 0.4Y + 50 0.8X + 20 0.5 + 70
No. of factories instaliiag 4 5 5
pretreatment facilities
Nos. of above factories H-4,6.7, H-l;d.S.? K-4,5.6,7
A-5 &5 A5
Total investzent amouat 135, 260 238, 460 219, 89
(1,000 SID)
Sevage fee: Hax. 246 332 2i0
(After pretreatment) Ave. 164 160 163
(SIT/a3) - Hin. 93 §0 84
€0D reduction (kg/d) 1, 963 2,413 2,011
BOD reduction (kg/d) 844 1,244 931
$§ reduction (Xg/d) 543 458 541
Treataeat Cost Original Enit 187 205 217

(1,000 SIT/ke/d)
Tota! {avéstment Azcunt
(517)
Poliutant Load
Reduction Index
{(COD+280D+255) ke/d/5)

{4) Characteristics and
?roblea Points

The paxicua sevage
fee before
pretreatoent is

530 $!7/2? and the
ratio betreen
paxigue and ainiaua
is 5.7 tlaes.

This is believed to
be a relatively
realistic systeq,
but an explanaticn as
to the fairness of
the fee systeém is
reguired.

is gradieat (4) is
steep, sevaze fees

become excessive

The maxigum befeore

pretreateent is

900 S{T/a? and the

ratio between

saxigus and sminioua

is as larze as i}
times.

Explanation of the

fairness is
required.

This system promotes
factories to be
self-respoosible for
the active reduction
ef pollutant lcads,
and is teing
implemented in
Japan.
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Table 3.2.5 Feasibility Study Result for Fretreatment in Case-1b
[ Scvage charge(SIT) = Q. 45490 ]

Faclory . ___ Pretreatmeat Equipnent Sevage charge | Waily Expeasc Pretreatuent Sevage Charge [ COD_Reduction ROD_ Reduciion [ S8 Reduction

_Kaae Jindustry | Case | Process Fonst. €ostfireal. Costnantity [ before | after | belore | aiter |falance | Feasibiclinvest, | Quant. | Chargeliclore | Afler Reduct, Pelore | Afer Reduct. kelore [A{ter Rednetl

- _ _L008SiT | SIT/e3 | my/d ) SIT/u3 | SIT/wd [[GGOSIT/A1000SIT/AT000SIT/d or wot |~ SIT | adfd KN/ | kp/a| “wpfd | dot/d | hgl/d | Refd | kaedd | kedd | ketd | ke/d

BYILA_ lfextile | Case-i Pergbic | #54.400 | 141 1500 184 151 207 M NI Mo | - b N8GO | IS4} w0 @R O 450} Ane ) 04 60 ) 60} 0
Case-2 [1CoakSedi.|  55.0040 103 | .. 1500 184 | 138|217t 362 35 R R N R I . :

| Case-3 Newtra. | 43,200 32 1500 34 133 217 asel s34y b 1) [ RN (R TR SUR NP D

ARLES  Furniture| Case-t LoadScdj. 23. 955 £3 293 kA T A se| 1l- No | - T ms || LY S T DU I T L R 0% DR I O T O N O 2

o _| Lase-2 | HAero. 44.000 |~ 7114 293 17 93 35 30 45| S I N D TR B B I U S

 PR¥AL Netal |~ -4 - - - 72 93 93 v 3 0 Nof -l @ | 9| 7} v 63y S0 0 03 ¢

"1 VOYARNAF ood Case-1 fnacrobic | 39, 300 i 5i5 | TR RN T D T R R N N .

Lasc-2 ferobic | 35,900 | b1 | 39 205 S2 0 ey -1l Yes §39.980 ) 0 SI5 | 182 | 4S8 206 | 282} 194 18 B P EL 3 N L

1 Case-J Rerobic 43. 500 (AN 513 215 52 LRI R I L . o ) B PEUEN U FURRUT ERNERE R SRR N R DR B I

5 KINAG ‘aod Casc-] derobic 2A. 630 2a6 ) 0 90 f 246 | Asb [ 22| 34y r2y  Wof o | w0 26| 88| 68| _ afp 46| 46 0 S| 8} 0
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322 Basic Thinking in Japan on Sewage Fee Calculations

According to the results of the fourth study, one of the systems that Maribor City is
thinking of establishing is a WWTP fee system on the basis of the fee structure of the
existing Domzale sewage-treatment plant. The fee structure of this sewage-
treatment plant is a system in which the treatment fee is made higher as the degree
of pollution of the wastewater increases. Also, COD/600+BOI/300 is included in a
part of the pollution index to give BOD twice the weight of COD.

On the other hand, there was a request from Maribor City for an introduction of the
Japanese system, so we would like to clarify its relation to the fee structures given in
the previous section.

Summaries of the standard thinking in Japan regarding the fees for the use of the
sewage system for factory wastewater are given below.

(1) Classification into normal wastewater and special wastewater

Effluent above a certain quantity that is discharged into sewers by factories and
enterprises in the course of business activities is classified as special wastewater.
The system charges a high fee for such effluent on the “polluter pays” principle.
This system has been adopted by some municipalities. The standard for a cerlain
quantity above which the effluent is classified as special wastewater is often 500 to
1,000m3/month.

{2) Basic fee and progressive fee

This system has a basic fee and a progressive fee jointly set up so that the unit fee
rate becomes higher as the amount of use increases. This acts as an incentive to

contro} demand. The degree of progression {(maximum unit rate/basic unit rate) is .

often in the range of 1 to 3. Many municipalities have adopted this system. An
example of its implementation is shown below. "~~~

(per one month}

Classification Fee Rate
Om3 - 10m3 - Basic fee: 600 yen
11 -850 80 yen/m?® *
bl - 200 100 yen/m3*
201 - 500.. 125 yen/m3*
501 or more 150 yen/m3*

*  Progressive fee
(3) Water quality fee )

This system tries to be fair to ordinary users by imposing fees in accordance with the
degree of pollution of the effluent over a certain standard. It acts as an incentive to

improve the wastewater quality. It is set together with a progressive fee as shown
above. A water quality fee should be charged against items that can be treated by
the sewage-treatment plant, and is usually applied to COD, BOD, and SS. There are
two ways of setling the water quality fee rate. One is against each water quality
item, and the other is to charge against cach pollution concentration index as
calculated from the total concentration of the various water qualily items. Also, the
water quality to be applied the fee slioult_l be that exceeds the concentration of
ordinary household effluent. This means that usually the applicable effluent is one
with BOD of 200 mg/L, or more and with SS of 200 mg/L, or more. This system is
employed by several municipalitics which have large amounts of factory eflluent.

These points summarize the standard thinking on the calculation of sewage fees.
Their combinations can be largely divided, as shown below.
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Specific examples are given in the Supplement.
(1) Basic fee + progressive fee system:
Refer to 8.3 of Relative informatien ;  Ariake Treatment Plant
(2) Basic fce 1 progressive fee + water quality fee system:
Refer to 8.1 of Relative information ; Wakayama Treatment Plant
3) Basic fee -+ water quality fee system:
Refer to 8.2 of Relative information ; Kashima Treatment Plant

Of the above, system (1) has an incentive to reduce water \'olume system (3) has an incenlive o
improve water quality, and system (2) has a combination of the two. The calculation formula
proposed in 3.2.1 belongs (o system (3). Note that in Japan, a sewage emission standard is
stipulated by the Scwerage Law, which includes BOD and SS as items of control. In the
standard, 300 mg/L is the limitation on BOD and SS$ concentrations, respectively, for
manufacturers who have efflucnt volumes of 50m*/day or more. However, since municipalities
can set rules making this standard the lower limit, in actuality there are cases which permit
COD,,, and BOD levels up to 600mg/l. and which BOD and SS levels are each 300mg/L.
Therefore, naturally it is a precondition that there are controls on BOD and SS in the thinking on
the calculation of usage fees mentioned above. Note that, as a rule, there are no restriclions on
COD when the effluent of sewage-treatment plants is discharged into rivers.

3.3 Removal of Nitrogen and Phosphor

The standard for the discharge into rivers of factory effluent T-P is generally 2mg/L and, in the
case of the textile indusiry, an extremely severe Img/L. Of the faclories subjected to this
survey, there were many whose effluent exceeded this standard. However, most exceeded the
standard by single digit figures and only a small number excecded it by double digits. The
phosphor concentration of the entire wastewater of Maribor City is believed to be even lower than
that.

Conceptual designs for discharge into rivers were prepared for the installation of pretreatment
facilities for the removal of phosphor in cach of the model factories that exceeded the emission
standard. i is clear from the results that such instaflations will be exiremely expensive.
Therefore, it will more advisable for the trcatment to be carried oul collectively by the WWTP
(the current WWTP plan includes a process for removing phosphor).

For the method of treatment, please refer to "1. Nitrogen-Phosphorus-Removal Technology,” a
supplement attached to Relative Information,
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V. Recommendations

In this Chapter, we submit our proposals to the Government and to the factories based
on the results of the preceding chapters. The contents of our proposals are divided
into (1) industrial wastewater and pretreatment, (2) water conservation, (3) the WWTP,
and {4) measures that should be taken by government.

In industrial wastewater and pretreatment, first we advise the factories to grasp the
actual state of their industrial wastewater. To do se, each factory we recommend the
appointment of person exclusively for that purpose, the installation of flowmeters in
the factory facilities, the simplification of wastewater sampling procedures, and the
regular measurement of water quality and volume. We also point out a few technical
issues that should be tackied by the factories in the future. In addition, we give advice
on injurious substances that the WWTP should be careful about when in operation.

In water conservation, first we mention that water conservation not only reduces the
amount of water consumed but also indirectly reduces the amount of pollution flowing
into rivers, lowers the volume of pollution to be treated by the WWTP, and improves
the operational situation of the factory. Next, as suggestions to the Governnent, we
take up (1) technical and financial assistance to enterprises, and (2) the setting up of a
WWTP fee structure that will not hinder improvements and upgrading by enterprises.
In addition, as recommendations to enterprises, we advise that they should (1)
accurately grasp their water consumplion and wastewaler volume to work towards a
perfect water balance, (2) grasp the minimum volume and guality required for each
purpose, (3) review the water balance to cope with any changes in the operating state of
their factories, (4) study specific improvement methods, and, after checking the
economic efficieney of those methods, start earrying out those that can be implemented.

With regard to the WWTP, we make recommendations on the establishment of a fee
structure for industrial wastewater. As the basic policy for establishing WWTP fee
structure, we lay down the following principles: (1) WWTP's cost shall be covered by
the fees paid by users, {2) the average treatment cost shall be 160 SIT/m?, and this
shall be raised or lowered depending on the degree of pollution of the industrial
wastewater, (3) the index for expressing the degree of pollution shalt be COD, BOD,
and SS. Based on the above principles, the fee calculation formula was made a
primary function of the pollution index. Based on this ealculation formula, we propose
the foliowing three recommendable cases and describe their characteristics, whereby:
{1} industirial wastewater is handled under a separate fee structure from houschold
effluent, {2) the minimum fee for industrial wastewater 1s made the household effluent
fee, and (3) pollutant load limits are set on industrial wastewater. Also, we describe
what should be done by the administrative authorities based on the comments. In
addition, we state that consideration should be given to high COD concentrations when
the WWTP is in operation.

Finally, we give the measures that should be taken by the Government. First, we
emphasize the need for a special agency for fostering human resources. We also give
the position the special agency should hold, its main functions, and its operating
method. In addition, we propose the establishment of a specialist qualification system,
and the institution of a tax reduction and exemption system and low interest financial
loans for environmental equipment investments as incentives for the implementation
of environmental protection measures. We further mention the need for
environmental engineering companies, and describe ways to foster them.



1. Treatment of Industrial Wastewafer and Prefreatment
1.1 Necessity of Studying the Actual Condition of Induslrial Wastewater

Through this survey, we learned that, with the exception of a few enterprises, general factories are
not aware of the actual condition of the effluenis they discharge. Nor are they aware of the volumes
of water they consume other than tap water; i.e. water from their own wells and rivers. Even in
large-sized factories, they do not measure water consumption by the building, much less by the
process.

Following are our recommendations regarding the treatment of industrial wastewater in each factory:

(1) Establish in each factory an environmental-preservation section exclusively devoted to the
management of industrial waslewater, and appoint a full-time person in charge.

a. Have the Chiel Executive appoint the person directly, and invest the pérson with authority.
b. Benchmark modet enterprises (like Henkel-Zlatrog).
{2) Install flowmeters.

c. Install flowmeters in each factory to measure the quantity of water taken from rivers and the
factory’s own wells. '

d. Install flowmeters to incasure the water consumplion of each major process.

{Water consuraption managément like rationalization of water use starts with the installation of
the flowmeiers.)

(3) Secure the capab:hty to collect proper effluent <amples
e. Install effluent pits if possible.

f. Prepare effluent ports of circular sections so lhat ﬂowmelers can be installed on drainage
canals.

(When flow proportional composile samples are collected, av erage waler quality of 2 day canbe
obtained.)

{4) Regular measurement of water quantity and water quality

g. Enterprises and the Government must jointly delermme a sei of analysis items for vo]umary
management.

(Analysis of ali items is not necessary every time. )

h. The WWTP will bear the cost of water quality analysis required for the assessment of sewage
rates, and the cost of checking for observing the standards.

(Spot inspection by an inspector or NIGRAD must in principle be conducted.) -
i. Accelerate the integration of discharge ports. a '

(With the integration, total drainage volume and water quality can be checked economically.
Make the integration obligatory by providing subsidies.} c

(5) Notify relevant agencies of changes made in major processes which affect effluent
greatly, changes in product items, and the raw malerial.

j. Items regarding hazardous substances and those which affect the calculation of sewége rates
must be notified in advance,

1.2 Continuouvs Study of Techaology



This survey has shown that even factories in the same industry ave affected by different
types of problems. The report given here covers only general surveys and conceptual
study and design.

For the actual planning of the installation of wastewater-treatment facilities and
pretreatment facilities, We advise you to refer to this report in detail when checking the
circumstances of the plan, and to continuously confirm the effects obtained through
small-scale experiments as the plan is carried forward.

We also suggest that you conduct ongoing research on potentially fruitful subjects whose
results many factories can hold in common. If foreign countries offer techmical
assistance, make use of it.

Following are several research subjects which we deem highly recommendable: (Not
listed in any patticular order}

(1) The effect of the charcoal-filtration equipment installed in 5-2 TABOR was confirmed
even under a low-concentration condition by the fourth on-site survey. Observe the
performance of the equipment over a long period.

(2) It seems that S-2 FTABOR uses more water than standard in order to lower the
pollutant concentration of effluent. With the introduction of proper wastewater
tréatment, the volume of water used can be decreased sharply. Based on the result, the
-economy of direct discharge o rivers and discharge to the sewer must be compared
minutely. ' : -

(3) The design of M-1 SVILA's model wastewater-treatment system, a desigan based on
the infarmation obtained from the second on-site survey, places too much of an emphasis
on the removal of color. Judging from the result of the fourth on-site survey
(coagulation tests etc), when biological treatment is employed after coagulating-
sedimentation treatment, the size of the biological treatinent facilities can be reduced
greatly, and ozonization and activated-carbon treatment introduced as a measure
against coloring will possibly become unnecessary. Wastewater treatment facilities
which discharge directly to rivers need to be reexamined.

{(4) pH of the total efftuent of 8-3 MTT is very high and the pollutant concentration is
higher than that of dyeing effluent. Bleaching and scouring may have a great influence,
Check the matter and take nccessary measures.

(5) The wastewater of A-5 Henkel-Zlatrog has high concentrations of COD, BOD, and eil,

but these pollutants can be treated biologically. Aerobic biological treatment will cause

foaming, but anacrobic biological tveatment may be applicable. Small-sized

cxperiments of anaercbic biological treatment must be conducted. This technology can
be applied to the treatment of other high-concentration wastewater.

1.3 Education on Substances Hazardous to the WWTP

- We recommend that the factories which send efiluent for treatment at the WWTP be
educated on the substances that hinder its operation. Refer to “Relative Information”,
Item 4 for a list of substances which hinder WWT'P operations and the volumes yequived
to cause hindrance; and “Relative Information” , Item 3 for a description of the
* technologies used to remove these substances. '
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2. Water Conservation
2.1 Effects of Water Conservation
2.1.1 Qutline
The following beneficial effects can be obtained from the water conservation.
(D Reduction in the volume of pollutants discharged into rivers
& Reduction in the pollution load requiring treatment by the W\WTP
@ Improvement in the management of enterprises
Below is a simple description of these effects.
2.1.2 Reduction in the Volume of Pollutants Discharged into Rivers
© Redu-clion in the volume of pollutants generated in factories

It is rare that water conservation directly reduces the volume of pollutants.  For water saving,
however, working conditions and production processes must be improved.  As a result, it is
expected that the amount of pollutants discharged may be reduced.

@ Reduction in the volume of pollutants in treated wastewater

After the industrial effluent is treated by the WWTP or by treatment equipment on-site at the
factories in order to bring the water quality up to the emission standards, the treated water is
discharged into rivers. When water is saved and the drainage volume is decreased, the volume
of pollvtants discharged into rivers will be decreased to a comparable degree since the water
quality of treated water is constant. o

2.1.3 Reduction in the Poltution Load Requiring Treatment by the WWTP

For the reasons described above in 2.1.2. @, water saving not only reduces the volume of pollulams
requiring treatment by the WWTP, but also the poliution load.

Even if the volume of industrial effluent is increased and exceeds the WWTP'S treatmient capacny due
to increased industrial production in lhe future, the circumstances can be improved by promotmg
water saving. :

2.1.4 Improvement in the Management of Enterprises

This survey clearly showed that, for each of the factories surveyed, the ratio of the cost of industrial
water and effiuent to the shipping pncc is much higher than Lhe correspondmg ralios for factories in
the same industry in Japan,

Promotion of water conservation is an effective way of decreasing the ratio and imp’roving the
management of enterprises for the time being.

It was also clarified that, with the present rates on industrial water and effluent, ¢conomical use of
indusirial water can be reduced by about 20%. This mdlcatcs that the management of enteiprises
can be improved by the promotion of water <avmg

The ratio of the cost of industsial water and effluent in the shipping price must be compared with the
corresponding ratios in countries other than Japan, particularly those of the couniries in Furope.
However, as the ratios are exclusive materials of enterprises, they are not published in Japan or any
other foreign countries. The ratios used here for comparison are exclusive data possessed by the
Water Reuse Promotion Center.



2.2 Recommendations on Water Conservation
2.2.1 Recommendations to the National Government and Cities

@ As mentioned above, the water conservation is expected to bring about much effect. Therefore, the
water conservation must be propelled as a policy, and the national government and cities are
requested (o indirectly assist enterprises which are obliged to implement conservation.

Specifically, We recommend that the national govermment and cities take the following measures:

(D Technical assistance to enterprises

Experts in waler conservation must be positioned in the national goverament or cities to
energetically advise and instruct enterprises.

(® Financial assistance to enterprises
In principle, enterprises must implement water conservation with their own funds, but greal
benefit can be gained by providing a financing system with low interest rates such as that
implemeated in Japan in order to reduce the burden on enterprises.

(3 Eslablishing a sewage rating system which does not hinder water conservation

As almost all industrial effluent is discharged to the WWTP, a sewage rating systems which
mazkes it disadvantageous to implement water conservation from an economic viewpoint (for
example, a system under which the rate for unit waste volume increases with decreases of
drainage volume) would not be favorable.

In relation to the above @), several types of financial assistance given to enterprises in Japan are
descrlbed below.

(D Low-interest rate ﬁnancmg system for equipment for water conservation.

This is a system vnder which the nauonal or local governmeats finance 2 certain percentage of
3; : the cost of equipment installed in enterprises at a rate lower than that of open market, with
several limits set according to the plant site and facilities installed.

@ Incentive taxation system for energy-conserving equnpment

When an enterprise installs equipment which are cectified by the national government as energy
conserving equipment, a certain percentage of the installation cost is deducted from the laxes.

2.2.2 Recommendations {o Enterprises

As all of our concrete recommendations and general technical guidance are presented in the report
and attachments, only a few very fundamental recommendations will be given here.

(D Enterprises musi vadersiand that the cost of industrial water and effluent have a
substantia! effect on their finances.
As mentioned previously, the ratio of the cost of industrial water and effluent in the shipping
price is comparatively high. It is important to fully recognize this point and aggressively
propel the water conservation.

@ Correctly determine the volume of industrial water used and the volume of

effluent,and make a complete balance of water.

As indicated in 1.1, the factories surveyed did not adequately manage the volume of industrial
water used. Of the 9 factories which vse well water and river water, water melers were
installed in only 3. Of the factories to which tap water is supplied through the common water
meter, 2 factories had not installed water melers of their own.

This recommendation was already made in 1.1, but as it is the most fundamental item for water



conservation, we repeat it here.

@ Whenever possible, try (0 accurately ascertain the minimum volume of water and
lowest limit of water quality required for a cedtain purpose.

The simplest way (o save water is not to use it, supplying only the minimum  volume of water
required for a certain purpose. To reclaim the water used, it is impezative that the quality of
the reclaimed water is above the lowest required level.

it is technically very difficult to ascertain the above-mentioned values.  Execution of the above
requires close cooperation of water-treatment engincers and production engineers.  Even in
Japan, execution is extremely rare, and timited to cases when there is an urgeat need for water
saving, for example, at times of drought.

@ Study concrete methods of waler conservation, determine the most applicable method,
confirm its economy, and begin exécution.

One must be careful in confirming economy. It is esséntial to obtain a correct writien estimate
from the manufacturer of the equipment.’

(B Water balance must be remade in accordance with the change in the operation of
factories.

As water balance changes constantly, establish a certain remaking method and remake the
balance periodically and regularly.

As water balance indicates a factory's production processes and production states, normally it is
not presented to outsiders. 1t is not known, therefore, how water balance is actually remade.
In the factories located in the areas which often suffer from droughts, water balance is remade
even in normal times to promote waler saving in preparation for future water shortages.

If the assistance of external experts can be obtained for executing the above @ to (), we expect that
it will be possible to compensate for the shortage of technical knowlcdge on the factory side and
transfer the technology.



3. The WWTP
3.1 Selting of Rates

Before making any recommendations to the WWTP, let us rearrange the results of the simulation on
the system to set sewage rates indicated in the preceding Chapter 3.2.1.  First of ali, the following
principles are established as a fundamental policy in setting the system of WWTP wates.

(1) The total treatment cost of the WWTP must be covered by the rates paid by users.

(2) Average total treatiment cost shalt be 160 SIT/m?, and this rate shali be increased or decreased
depending on the degree of pollution and the volume of industrial effluent.

"(3) The indexes expressing the degree of pollution shall be COD, BOD, and SS (poliutants which
the WWTP cannot treat, and phosphorus and nitrogen, which the WWTP plans to remove in the
future, will not be taken into ¢onsideration). Based on the above principles, the calculauon
equation of the rate per 1m’ is decided as follows.

Rate {SIT/m’) = A-(COD + 2- BOD + 2: 8S)s +B

Having decided the rate caleulation equation as above, it is now necessary to select one of two
policies in setfing a charging system. One policy is to set only a charging system and leave
everything else to the principle of free economy. The other policy is 10 sel a certain limit on the
pollutant load of effluent, and Iet factories remove compulsorily the pollutant load which exceeds the
Limit. In Japanese sewage systems, a limit is set on the pollutant load and this limit is considered an
effective measure for the reduction of pollutants. As every country has its own circumstances,
howey er, judgment must be made accordingly.

Followmg are charging systems considered recommendable from the resulls of the surveys mentioned
in the preceding chapters:

(1) To leave the actions of eaterprises to the principle of frec economy, two methods can be
applied. One is managing household effluent and industrial effluent with separate charging
systems. In this case, the rate calculation equation wilt be:

Rate (SlTIm’} = 0.4+ (COD + 2:BOD + 2- SS)IS + %0

The average rate of 20 factories surveyed will be 164 SIT/m’, with 4 of the factories out of the 20
applying preliminary treatment. Total amount invested by factories will be 195 million SIT, and
as for the reduction of pollutant load implemenied by this investmeat, COD will be reduced by
1 963kgfd BOD by 944kg/d, and SS by 548kg/d. )

(2) It is said that Maribor City will charge 80 SIT on 1m’® of household effluent uniformly. When
this is taken into considesation, the above-mentioned method may be perceived as unfair since, in
this case, the charge on the industrial effluent of low-pollutant load could potentially be less than
80 SIT/m’. The other method is to apply the charging system used for household efflueat to

- industrial effluent of low-pollutant load, and 10 charge the industrial effluent with high-pollutant
load according to the amount of the load. The rate calculation equa(:on wllt be:

Rete (SIT/m?) = 0.8 (COD + 2+BOD + 2:85)/5 + 20

The number of factories which apply preliminary treatment is 5 including SVILA whose industrizl
¢ffluent is large in volume, and the average rate will be 160/m®, The total amount invested will
be 238 millior SIT, and as for the reduction of pollutant load implemented by this investment,
COD will be reduced by 2,413kg/d, BOD by 1,244kg/d, and SS by 458kg/d.

(3) To set a limit (COD:600mg/1, BOD:300mgli,SS:300mgn) on the pollutarit load of the
industrial effluent discharged to the WWTP, the following rate calculation equation ¢an be applied:



Rate (S{T/m*) = 0.5+ (COD -+ 2BOD + 2-8S) + 70

In this case, the average rate will be 163/m™, with S factories applying preliminary treatment. A
total of 220 miltion SIT will be invested by lhe factories, with the reduction of the poltutant load
implemented by the investment totaling 2,011kg/d for COD, 981kg/d for BOD, and 541kg/d for
SS.

Three representative cases have been outlined above, and the chardcieristics of each case have been
outtined in the preceding 3.2.1.  There is another conception focusing in the reduction of 16ad on the
WWTP. The relation between load reduction and the investment amount required for the reduction
is indicated in Fig. 3.2.1. According to the figures, S8 reduction efficiency is almost constant
regardless of the amount invested. [Investment is very effective in the reduction of COD, with the
reduction stayiog proportional to the amount invested until it reaches 240 million SIT, where the
COD begins to show saturation. BOD has the same tendency as COD, but investment has less of an
effect. Since there are moré than one charging system equations for the same investment amount and
reduction efficiency, both the investment effect and the characieristics of the calcutation equatlons
need to be taken into account in selting a calculation equation.  Before any concept is applied, many
cases, as well as their administrative, economic, and political implications, must be studied, and a
sound judgment must be made.  As a diskeite with the calculation program (FORTRAN) is attached,
please make use of it in the actual implementation.

It should be noted here that a calculation equation of rates concretely reflects the policies of the
administration authorities, and that the me:hod of estimating the result of the policies was eslablished
by this survey.

We present below the measures which, based on lhc resu!ts of the above smdy, the city authorities
will have to take. : :

To begin with, the system to be adopted by the WWTP will have to be decided. As mentioned in the
preceding Chapter 3.2.1, the total system to treat all of the effluent of Maribor City comprises both
the WWTP and factories. Thus, the total system cannot be optimized unless the WWTP's system is
determined beforehand. :

Secondly, discussion will have to be held on how to allot the treatment of factories’ pollutant load
{COD, BOD, $8) to the WWTP and factories. As a result of this survey, it is estimated that almost
2ll the factories will discharge their cfﬂuent to the WWTP under the current emission standards.
the city authorities ar¢ to request factories to reduce poliulant load of the efﬂuenl led to WWTP, they
will have establish some regulations or sel a chargmg system which necessitate the preliminary
treatment of the effluent at the factories. In such a case, they wilt be able to make vse of the relation
of the pollutant reduction volume, the amount invested, and the charging system clarified by this
survey.

Thirdly, note that the above-mentioned estimation of prellmmary treatment is based on the economic
calculation by the computer program, and not on the judgment of factories. Thewefore, it will be
necessary to discuss the estimation result with factories and conﬁrm or amend the estimation.

When the above three items are cleared, it becomes possible to decide how (o conﬁgure the total

system. Please note that this recommendation is given based on the present condition. It is not
possible to decide on a future system unless eslimations on the industrial effluent of Maribor City in
future are prepared.  Incidentally, in Japan, a sharp increase in the demand for industrial water was
estimated at the time of high growth, but in reality, the increase in substantial demand for industrial
water was relatively slight due to the promotion of water reuse.  Further, although in principle a
factory's pollutant Jead is proporiional to the production amount, change might be brought about to
the industrial structure, so estimation will have to be made prudently. -
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the total system. Please note that this recommendation is given based on the present
condition. It is not possible to decide on a future system unless estimations on the
industrial effluent of Maribor City in future are prepared. Incidentally, in Japan, a
sharp increase in the demand for industrial water was estimated at the time of high
growth, but in reality, the increase in substantial demand for industrial water was
relatively slight due to the promotion of water reuse. Further, although in principle a
factory's pollutant load is proportional to the production amount, change might be
brought about to the industrial structure, so estimation will have to be made prudently.

3.2 Removal of CODecr

The efiffuent of textile-dyeing factories accounts for about 20% of the total effluent led to
the WWTP. As the effluent of textile-dyeing factories contains a large quantity of
refractory COD component, there is a possibility that the WWTP's emission standard
100mg/L cannot be attained. That is why the removal of CODcr must be studied. For
your reference, some recommendations based on actual examples in Japan are given
below.

1) Characteristics of wastewater ,

The effluent from & textile dyeing factories (M-1, §-1, 8-2, 8-3, 8-4) accounts for a high
percentage of the wastewater for the whole of Maribor city, all of wwhich will be led to the
WWTP. The industrial effluent from these companies accounts for 20% in water
volume, and 11% in the amount of CODcr. On the other hand, the industrial effluent of
the 5 food and chemical factories (M-4, M-6, M-7, S-6, A-5), whose CODecr concentration
is high, accounts for 5.3% in water volume and 11% in the amount of CODer in the total
wastewater.

" 'The ratio of the above two types of industrial eﬂiue_nt put together_accounts for 25% in

water volume and 22% in the amount of CODer (Table 3.2.1).
Table 3.2.1 Comparison of Total Wastewater, Textile Dyeing Induatrial Effiuent,

and Other Efftuent
' CODecr
' , . m¥/d -~ mgfl ke/d
(1) Total Water Volume 136,600 691 25,517
~ (to be treated at the WWTP) : i
(2) Effluent of 20 Factories Surveyed 11,658 500 5,784
(3) Effluent of Textile Dyeing Factories 7.342 387 2,838
(5 factories) -
- Textile DyeingfFotal x 100, % - - 20 11
(4) Efftuent of Food and Chemical 1,938 1,400 2,710
« Factories with High CODcer o
Concentration (5 factories) . -
Food and Chemical/Total x 100, % 5.3 11
(5 (3) + (4)/Total x 100, % '
' 25 . - - ' 22 1

Notes: (1) Total water volume is quoted from the proposal made by Maribor City.
"(2) The effluent of 20 factories surveyed was calculated from Table 1.1.2 of
" Chapter IV. : ,
(3) The values of the effiuent of 5 textile dyeing factories (M-1, S-1, 8.2, 8.3, S-
4) '
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& BODICOD is low.

As refractory COD is contained in the effluent, the COD removal ratio in biological treatment wilt
be low. In selecting the ircatment sysiem of the WWTP, this point must be taken into account.

{2) Matters demanding special attention in the removal of COPcr

When aerobic treatment is applied to the general household effluent mixed with textile dyeing
effluent, the COD temoval ratio decreases with the increase of the mixing ratio. This is
confirmed by the records in Japan. The data arc indicated in Fig. 3.2.1.

COD Removal ratio (%)

e £0 &0 160

[~T1
.

Mixing ratio of fiber dyeing effluent (%)

Source :  Nippon Jogesuido Sekkei Co., Lid.
Fig. 3.2.1 Relation of the Rauos of Waler Volume Received and the COD,,, Removal

From the above data, which covers exclusively the CODM,, removal ratio, the removal ratio for
CODer is estimated to be a little lower.  We are afraid, therefore, that it would be very difficuit 1o
reduce the 691mg/l CODcr contained in the raw efftuent indicated in the proposal of the WWTP
project to 100mg/l by wreatmeni. When A20 system is applied and coagulant is added, the
removal ratio will increase a little. Even in that case, the best résult will be reduction from
500mg/t to 100mg/i COD. Consequently, textile dyeing factories may be obliged to install
pretreatment equipment o remove some CODecr in advance. This point must be taken info
account in studying the treatment processes of the WWTP. ' o

3) Efftuent of food and chemical factories of high CODer concentration

As the effluent of food factories contains components which can be decomposed easily by blologlcal
treatment, it is estimated that its CODcr removal ratio will be higher than (hat of textile dyeing
effluent.  fts CODcr concentralion is, however, very high, and the absolute volume is ¢qual to that
of textile dyeing effluent. This point must also be taken into account in studying the treatment
processes of the WWTP. : -

Depending on the circumstances, it might be necessary to let the factories whos_.e efﬂucm contains a
{arge quantity of CODcr apply preliminary treatment to reduce the volume of CODer.

When the conceptual design of preliminary treatment equipment to reduce pollulanl load was worked
out for each factory, reduction in the volume of CODcr was estimated. Please make use of our
data as references.



4. Measures Required of the Government

4.1 Fundamental Policy

Observation of regulatory standards is the first and minimum step we must take for the prevention of
pollution, preservation of the environment, and minimization of the influence of business activities on
the environment. For this purpose, four main pillars -framework, talent, technology, and funds--
must be set into balance. 7

Although standards for discharging industrial effluent to rivers and WWTP emission standards wete
bath established in 1996, environmeantal pollution will keep progressing if enterprises fail (o observe
these standards and the government does not exercise proper management and instruction.

To propel preservation of the environment efficiently, it is essential nol only o carry out personnel

~ development on both the administration side and the factory side, but also to build up a financial

incentive system in order to accelerate investment in environmental measures, and (o encourage
engincering companies to acquire the abilities to work as consultants to factories and design and
install treatment equipment.

4.2 Personnel Development

To implement the measures {0 prevent water pollution, it is necessary to acquire a wide range of
technologies and knowledge related to the mechanism of the generation of pollution, dispession of
pollutants, health damage, pollution-preventing measures, measuring methods, etc.

When experts with these technologies and knowledge are posted in the central goverruilenl, local
cities, and enterprises, énvironmental measures can be propelled efficiently.

To foster environmental experts as quickly as possible, it is important to establish an organization
which handles the issues of the environment and personnel development exclusively under the
teadership of the central govemmenl Ideally, such an organization should have the following
features:

1} Positioning
An organization under the direct control of the central government must take part in the organization,

and the participation of persons from the private sector must be solicited in order to obtain wide-
tange cooperation.

2) Main function
@ Promotion of environmental technology:

Offer training courses to disseminate knowledge of the mechanism of the gencration of
pollution, dispersion of po]lutams health damagc pollution-prevention measures, measuzing
methods, etc. :

@ Establishment of an expert qualification system:

Test those who have finished the above courses and qualily those who have passed the test as
experts.

@ Production of texts on environmental technology:

Produce texts which contain all the knowledge required for experis, both for use in training
- ¢ourses and for distribution.

@ Propagation of the measures the government takes for the preservation of the environment
3) Funds for the establishment of the organization
Funds must be raised from far and wide; from the central government, local cities, industrial groups,



enierprises, elc.
4) Management

In principle, the organization must be on a self-paying basis, but appropriation of national subsidies
and membership fees from industrial groups for management must also be studied.

4.3 TIncentive Systems for Investment in Enviromiental Measures

Enterprises regard the burden of the cost for environmental measures as negative investment which
does not contribute {o production.

The investment is, however, indispensable for the coexistence of the enterprises with society.
Establishment of a faxation system and a financial incentive system which will accelerate the
investment of enterprises in environmental measures is now required. The fotlowing systems are
recommendable:

1) Tax reduction and exemption system for the installation of environment-preserving equipment

Establish and apply a cost depreciation period reduction system, and a fixed property taxes reduction
and excmplion system to the enterprises which have installed envirorunent-preservation equipment in
conneclton with waslewater freatment and rationalization of water use.

2) Low-interest rate financing system for investments in environment-preservation equipment

As environment-preservation equipment related with wastewater treatment exerls pressure on the
finance of enterprises, governmental financial agencies are requested to establish a low-interest rate
financing system or a system of grants-in-aid for paying interest to ease the pressure.

One possible option is the use of environmental taxes (for example, carbon taxes or {axation on the
use of tap walcr and rivers, excess charges on sewage pollution, elc.) as the financial source for the
above systems. '

Appropriation of fines imposed on exceeding the standards for discharging effluent to public water
bodies to finance the systems is inevitable for a ceriain period, but it must be nofed that if such
appropriation is continued as a permanent system, enterprises will feel unfairly treated and their will
to invest in environmental measures may decrease.

4.4 Prometion of Engincering Companies

Slovenia appears to have a shortage of water-treatment engincering companies and the capacity of the
existing companics has not been sufficiently developed due to the absence of any demand for
wastewater-treatment technology in previous years.

Engincering companies earn money by offering professional knowicdge 1o enterprises, and the
enlerprises can promote efficiency by acquiring technologies they presently lack. Engineering
companies and enterprises are, 5o {o speak, related like two wheels of a car.

Independent promoticon of engineering companies requires much time and labor.  To bring about an
early premotion, it is advisable to pursue cooperation with foreign countries in the acquisition and
propagation of technology.
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VI. Conclusion






VI. Conclusion

The nature, society, economy, and environmental administration of Slovenia and Maribor City
surveyed have been outlined. The condition of industrial waler and effluent of 20 factories in the
Mazibor City was also surveyed. The industrial water and effluent of these 20 factories which
occupy for more than 80% of the industrial wastewater of Maribor City, have been investigated.
The survey results have clarified the following items:

(1) The ratio of the cost of industrial water and effluent to the shipping price is comparatively high.
(2) It is estimated that the volume of industrial water can be saved by an average of 20%.

{3) Under the current cmission standards, it is more advantageous for aTmost all factories to discharge
to the WWTP than to discharge directly to the rivers.

(4) The volume of pollutants can be reduced by applying pretreatment, but the level of reduction is
closely related with the system of the rates on the discharge to the WWTP.

(5} The relation beiween the velume of pollutant load reduced and the discharge charging system can
be obtained by setting a calculation equation of discharge rales bascd on pollutant load and by
estimating what each factory will do about pretreatment.

(6) Administrative authorities can reflect their policies on the calculation equation of discharge rates
and estimate the result. That is, it is possible to estimate the volume of pollutant load on the
WWTP, rates income, total amount invested by factories, and consequently, the costs borne by
administralive authorities and factories.

Moreover, recommendations were given on 1) Treatment of industrial waste water and preireaiment
2 Ralionglizalion of water use 3) Setting of WWTP rates, and 4) Measures the administrative
authorities must 1ake.  Although a number of recommendations were made to factories concerning
the rationalization of water use and wastewater lreatment methods in this survey, dug to limitations in
time, these recommendations were only very general. = Detailed studies must be carried cut at each
factory (o effectively implement our recommendations.

Throughout the course of this survey, the JICA Study Team was quite impressed by the earnest
attitude and efforts taken by those concerned in Slovenia and Maribor City for the preservation of the
environment. We felt everywhere an uncompromising determination to preserve the nation and its
natural environment at any cost, ircespective of financially difficult circumstances.  Stovenia is
going to steadily carry forward its environment-preservation plan, taking the long view, backed by
the long history and cultural traditions of Europe. It will be a great reward for us if our survey proves
instrumental in not only preserving the eavironment in Slovenia, but also in imparting to other
countries of Europe an understanding of the Japanese way of thinking, and Japanese techniques.

In conclusion, we would like to heaﬁi!y thank all those concerned for their cooperation in this survey.
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PART 2 -
CURRENT CONDITIONS AND MODEL SYSTEMS OF FACTORIES
AND ECONOMIC EVALUATION :

1. General Summary
1.1 Outline

In Chapter I, the following items are described with regard to the mode} factory group
(seven factories) , the secondary beneficiary factory group (seven factorics) and the
tertiary beneficiary factory group (six factories). '

@ Analysis (including water quality analysis) of and comment on the curcent
condition of water supply and waste water
@ Mode} system for water conservation and economic evaluation of model system
@ Model systems for waste water treatment and pretrcatmeitt and economic evaluation
 of model systems '
@ Financial analysis on selected model factories

Financial analysis shall be carried cut on three factories: M-1 (Svila), M-2 (Marles) and
M-6 (Kosaki). These factories were selected because they are situated close to the river
“and the factories themselves requested selection.

In 1.-General Summary, the common items in water conservation, waste waler
treatmeant, pretreatinent and the financial analysis are indicated.

In 2.-Design Conditions, design conditions that are common to each faclory are
indicated for especially important waste water trealment and pretreatment model
systems.

In3., 4. and 5., the above items (analysis of current condition of water supply and
waste waler; econonic evaluation of waler conservation model systems; economic
evaluation of waste water treatment and prcireaimént model systems, etc.) are indicated
for all factorics in the model factory group, the secondary beneficiary factory group
and the tertiary beneficiary factory group.

Tables 1.1.1, 1.1.2 and 1.1.3 show lists of cach of the factories in the model factory
group, the secondary beneficiary factory group and the fertiary beneficiary factory

group respeclively.

Fig. 1.1.1 shows the locations of cach of the factories.

e



» Reasoning behind the selection of the target factories
As is shown in Table 1.1.4, seven target factories have been selected: one in the textile
and dyeing sector, one in the furniture manufactusing sector, one in the ntachine sector
and four in the foodstuff sector. In consideration of the fact that the main industries in
Maribor are textile and dyeing, foodstuff and machines, factorics possessing large
water consumption volumes and waste water polution loads were selected to represent
these sectors.

The four factories in the foodstuff sector were selecled to represent the d]ffcrenl areas
of alcohot (beer, wine), meat products and dairy products. Thus, the séven selecied
factorics can be said to be representative of industry in Maribor today.

The 13 factories in the secondary faclory group and tertiary factory group break down
into four in the textile and dyeing sector, five in thc machine sector, two in the
foodstulf sector and two in the chemicals sector. These factories were selected for their
large pollution loads, second oﬁly to the pollution loads of the model factorics. Four
faclories were sclected from the textile and dyeing sector because this is an mduslry
with & high level of water consumpllon and is representative of Maribor.

The tertiary factory -group was added during the survey stage in order to gain a better
understanding of industrial waste water volumes and poliution loads over a wider
range of factories. Faclories (not included among the model factorics and scéondary
factory group) with large pollution loads or water consumption levels were selected as
tertiary factories. -

The total of 20 selected target factories are, as descnbed later, responsible for
discharging approximately 80% of all the industrial waste water that is generated in
Maribor.
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Table 1.1.4

Each Factories YS Classified Industry

Machine & Food Textile | Furni- Chepical Total
Metal Pro- ture | Industry
cessing
Model
Factories i 4 1 1 - 7
secondary | | | - N
Beneficiary 1 2 4 — 7
Factlories
Tertiary
Bgneficiary 4 - — — 2 6
Factories
Total 6 6 5 1 2 20
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