5. Tertiary IFFactories






e

5. Tertiary Factories

5.1 A-1TVT-Tovarna vozil in toplotne tehnike-Boris Kidric-TIRNA VOZILA

5.1.1

Y

Factory Outline

Outline

TVT was established in 1863 as a factory for manufacturing and repairing
railway rolling stock (stcam engines and passenger cars). The company has now
split up into 30 establishments and the survey target factory of Druzba za
proiz¢odnjo in remont tirnih vozil d.o.o. mainly carries out the manufacture and
repair of rolling stock, although its manufacmrmg activitics have almost come to
a halt. '

Main work at the factory consists of dismantling and repainting rolling stock cars
and repairing or rencewing their component parts. Waste water is generated in the
car washing and painting pre- washing processes, however, the car washing

' 'waler is re-use for repeatt,d usc and no water is used in the p'uutmg process itscif.

As a result, there is no generation of waste water.

The layout of the féctor):r ‘iSVi_l-l-I_J'ISVlFaIC;Zl mnFig. 5.1.1.
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2) Volume of water usage by water source and purpose of use

The quantities of water consumed according to water source and purpose of use
in the TVT group are shown in Table 5.1.1.

Table 5.1.1 Volume of Water Usage by Water Source and Purpose of Use
(of 7day)
Source| Tell City River | Sub- Recoversd | Total
Use Water Water Hater Total Vater
Boiler Feed 100.5 100. 5 100.5
Rawv Material
Fashing 177 2._ 5 79.5 624 703.5
Cooling 4 4 925 - 929
Air Conditioning
Miscellaneods 436 436 436
Total 5['_! 103 620 1,549 | 2,189
Recovered Tater/Total 71.4 %

3) Water supply and wasie water discharge flow diagrams

The main manufacturing processes and water balance of TVT group and painting
process are shown in Fig. 5.1.2.

(1) Waterusage

620 m’* of water is consumed on average daily. 517 m'/d comes from city
water and the remaining 103 m*/d conies from river water.

(2) Processes and sources of waste water generation
(® Acceptance

This is the process of accepling cars from outside for repair. As no water is
used in this process, there is no gencration of waste water.
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Fig. 5.1.2 Process Flow Chart, Watcr Balance and Painting Process Diagram ( o /day}
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@ Dismanltling and washing

In this process, cars are broken down into their component parts and car

bottoms are washed. An indirectly heated NaO} solution of pH = 10 is

recycled for re-use as the washing water here. Solids that have

accumulated in the recycled water are removed by sedimentation three

times per year, and readjustment of the pH value is also carried out to

allow the water to be recycled for continued use. Thus, no waste water is
- generated in this process.

(@ Parts repatr and renewal

In this process, deteriorated parts are cither repaired or renewed. As no
- waler is used in this process, there is no generation of waste water.

@ Car repair and renewal

In this brocess. areas of peeling or blistered paint on car surfaces are
repainted. The cars are washed prior to the painting and, because the
control of the water is the samic as described in (@, above, no waste water
is generated in this process. - ;

Moreover, as no water is used in the painting part of !hlS process there is
no generation of wasle water here, either. :

() Asseinbly

In this process, the repaired or renewed component parts are assembled
back into the cars. As no water is used in this process, there is no
generation of waste water.

®& Inspeclion

In this process, the repaired cars undergo internal inspection. As no waler
is used in this piocess, there is no generation of waste water.

{3) Wasle water treatment system

Because all water is circulated for re-use use, which means that no waste
watcr is generated, there is no need to install a waste water treatment sjfslem.
~ Regarding the recycled water used for washing, accumulated solids are
- periodically removed from the waler by sedimeniation. A coagulation and
pressurized-air floatation {reatment plant has been installed to deal with the
supernatant prbduccd after the scparation by sedimentation, however, this is
not currently in use.
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The branch factory has an MIPI that carries out metal plating and this factory
docs have a waste waler treatment plant. This factory carcics out copper
plating, nickel plating and chrome plating, and the waste water treatment

system consists of the oxide decomposition of cyanic wasle water, the Cr®*
reduction of waste water containing chrome and the neutralization of heavy

metals.

It is considered thal this waste water treatment plant could be operated more
efficiently by carrying out the following improvements.

@ Short passes could be prevcnicd by placing a shielding plate at the waste
water inlet of the reaction tank, as shown in Fig. 5.1.3.

@ The outflow of SS including heavy metal hydroxides could be prevented
by installing a sand filter after the separation by sedimentation process.

@ In the pH adjustment process, the separation of heavy metals could be
carried out with more ccrt‘unly by setling the pH controd value on the alkali
side. Morr.mer by addmg anionic hlgh polymer coagulant to water
followmg the pH ad;ustmcm u would bc possnbk: to perform appropriate
2 S solids- hqu!d separation in the sed:mf.nt:_mon tank.

@ er:uiidc treatment is currently 'bci-ng conducted without any problems,
however, in order to respond to variations in cyanidé concentralion more
accuratcly, it wou!d be desirable to install control equipment on the two
reachon lanks

l.,g 513 erOSS-_Sl)'Cii{)!I- of Reaction Fank

. CButlet
'l

Inlet i

4) Wastc waler

Industrial waste water from. Ihe processes and domcsuc waste water from the
530 strong work force of the factories in the TVT group is discharged into the
sewerage system from (wo outlets.
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5.1.2

1)

The quality of treated waste water from the MIPI plating process, for which
materials were provided, the quality of walter at waste water outlets RJ I and R)
I, and the quality of water sampled at RY Il are shown in Table 5.1.3.

The sampling numberts and sampling points are as follows:

(No. 1): treated waste water from plaling process

(No. 2} waste waler outlet RJ 1

(No. 3} waste water outlet R1 1l

(No. 4): sample from wasie water outlet RJ I (composite sample)

It was impossible to measure the water-ﬂo_w at waste water outlet RJ 11, where
sampling was carried out.

Water Conservation

Features of water usage

@® The water sources are the public water supply and river water, and water
volumes are méasur__cd. Mor_eo\'rer, the volumes of water used in main
consumplion areas aré eslimated to a certain extent. However, because only
the overall volume of \évater usage over the whole group is measured, the
amounts of water uscd by each of the 30 individual plants and factories are
unclear. '

® River water is mainly used as boiler water, while water from the public water
supply is used for all other purposcs in_cluding'domrés!ic'ivater. The small
scale plants, etc. within the group use approximately 46% of the public water
supply and approiimately 8% of the cambined water supply.

@ The water loss, including pé:colalion undesground, amounts (o
approximately 15% of the public water supply,

@ The main areas of water consumption are in the pre-washing process before
the painting of cars and parts, boiler water, washing in the plating procéss,
cooling water in compressors and domeslic water. In addition, there is a

- separate water supply and water loss for the small-scale plants.

—516 —



Table 5.1.3  Quality of Individual Waste Water Types and T ofal Waste Water

X 1 2 3 4
Name of' Sample}] Metal Effluent | Effluent | Effluent

[tens Plating RJL RIJH RJ1
Teap. ) 15 15 17 -

pH (—)| 83 8.4 8.3 8.1
CODec: g/ )| 12 74 16 16
CODu, (mg/ 2) - - - 10
BOD (wg/ Q) 3 31 6 <s
SSs (wz/0)] 28 29 34 55
0il / Fat  {mg/ )| <5 <5 <5 <5

T-P {nz/ ) - - - 2.4

T-N (ng/ ) - - - 6.3
CN (mg/ Q)| <0.01 <0.01 <0.01 -
8 | Cu g/ Q)| o902 0.71 | <0.05 -
cd (wg/2)| <0.05 <0.05 <90.05 -
Fe {mg/ @) 2.4 2.1 0.24 —
Zn {wg/ 2) 0.21 0.15 0.03 -
I-Cr {ug/ #) 1.25 0.54 <0.01 -
ce* /)| 004 | <om <0.01 -
N i Gg/2)| 31 1.6 <0.1 -

Surfactants g/ 0)] - - — <0.05

AOX’ me/0)| 808 | @ 1.5 -

{Note) *: Exp;essibn as C ¢
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2} Current condition of water conscrvation

() Water used in the washing of cars and pads prior to painting, and cooling
water used in the compressors is recycled for lolal repeated use. Moreover,
as the painting process is the dry type, no water is used.

@ The counter-current washing system is used in the plating processes,
~ meaning that water conservation is practiced to a certain degree.

® The condition of water usage at small-scale plants of high water consumption

is unclear.

3) Technical comment

@ Grasping of water usage conditions at the small-scale plants

It is extremely difficult to accurately gauge the volumes of w;ite_r used by
plant and pu'rp'ose' of use at the 30 or so small-scale plants. However,
because the waler consumed by these plants dpés account for such a large
proportion of the total waltcr usage, it is vital to have an understanding of this
water usage from the viewpoint of water conservation. _

Itis assumed that water in these sma]l-sczﬂe plants is mainly put to usc in
large water tank (100 nv') leakage tests and the washing of parts. Recycling
for repeated use would be casy to achieve in the former case.

@ Reduction of pvblic waler supply loss

The water loss accounts for as much as 15% of the overall public water
supply. As the faclory complex is broad and piping deteriorated, there is a
strong possibility that the loss originates from the piping. '

There is no accurate way to prevent leakage in technical terms, but a lot of
paticnce is required. Itis necessary to reduce the loss'over_ the long term by
partially élosing pipes and searching for leaks when plants are hbl;operaling,
or transferring underground piping to above ground as much as poSsiblc
when piping renewal times come around, and so on.

(3 Polential water saving

Through carrying out the above measures, it would be easy 1o save around
100 m*/d of the current small-scale plant water usage of 237 md and water
loss of 80 m’/d.
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4) Economic comment

The above-mentioned conservation methods require man hours in the survey and
examination stages, however, because equipment and runaning costs would be
low, such methods would be economically feasible if implemented over time.

5) Problem points

TVT controls water supply and waste water discharge over the whole factory
complex, including the small-scale plants. However, because the water supply

- and waste water discharge costs are borne by cach of the plants, there would be
litlle profit for TVT even if water saving measurcs were to be implemented. Thus,
in order to promote the conservation of water usage, it would be necessary for
TVT to take the lead in forming a joint project team composed of members from

" alt related plants and for the project team to survey, examine and promote the
conscrvation. '

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

Looking at the main manufacturing facilities that discharge waste water in the
TVT group, as it can be seen that the plating facilities are fitted with a waste
water treatment plant and no waste water is generated from wash'ing facilities due
to water recyeling; there is no need to install prelreatment or waste water
treatment plants.

The cusrent quality, quality and pollution loads of discharged water from the
TVT group are shown in Table 5.1.2. '

Table 5.1.2  Volumes, Quality and Pollution Loads of Wasie Water and
Treated Water '

.~ |Quantity| oM | copc.| 80D | SS | T-N | T-P

Kind of Waste Water o /d mg/ % | mg/ R | mg/2 | me/Q | wg/Q
- © {Tcase | | kgsd) | (kg/d) | (kag/d) |(ke/d) | (kg/d)
Effluent iRaw Water 103 3.4 74 31 29

R (1.62) [(3. 19 [(2. 99 [ ()]
Effluent iRaw Water| 517 g.4| 186 6 34 6.5 2.4
RJO , (8.27) [ (3. 10) | (17.6) | (3.36) | (1. 24)
Total Waste Water 620 | 8.4{ 25.6 | 10.1 | 33.2 )
(Discharge to Rever) , (15.9) |[(6. 293 | (20.6) |  )|( )
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5.2 A-2 ELEKTROKOVINA-SVETILA

5.2.1

b

2)

3)

Factory Outline

Outline

'The forerunner of this éompany, ELEKTROKOVINA, was established in 1948
and at its peak possessed a work force of 3,500. With the onsel of organizational
division and privatization following independence of the country, the company
was split up into three medium-size factorics and approximately 300 small
enterprises. The total work force now numbers approximately 300.

This company forms one of three group factories, the other two being ELKO
ELEKTROKOVINA MARIBORR (A-4) and ELEKTROKOVINA TEHNIKA,
which provides mainfenance scrvices to group factorics. The current owner of
the company is the German firm SIEMENS.

The factory’s main products are indoor, outdoor and industrial lighting fixtures
and ifs annual production is 2,700,000 units, approximately 70% of which are
exported mainly to neighboring couplribs. The factory now has approximately
260 employees; it once possessed 1,000 employees prior to independence but
this figure dropped as a result of the restructuring typified by closure of the parts
plant following establishment of the maintenance group.

Capital ) : 1,000,000,000 SIT
Factory complex area :

Employees : 266

Operating hours : 8 hours/day
Products : lighting fixtures

Annual production : 764,913 units

Volume of water usage by water source and purpose of use

The quantitics of water consumed according to water source and purpose of use
are shown in Table 5.2.1. _ ' '

Water supply and wasle waler discharge flow diagrams

The main manufacturing processes, waste water discharge flow -and water
balance are shown in Fig. 5.2.1.
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Fig. 5.2.1 Process Diagram and Water Balance Diagram ( d/day)
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Table 5.2.1 Quanlity of Consumed Water Classified by Source and Use

Unit; il /day

Source | ¥ell City River Sub- Recoverd | Total
Use ¥ater Water Yater Total Water
Boiler Feed
Rawv Material
Washing 635 §5 §3
Cooling 28 28 120 148
Air Conditioning
Miscellanecous 317 317 17
Total 130 130 120 250

| Recoverd Water/Total 48 %

Note; A value in (

) shovs estimated one

4) Quality of make-up water and waste water

b.2.2

1

City water accounts for all the make-up water. The quality of waste water is
shown in Table §5.2.2.

Water Conservation

Features of water usage

Most of the water supply is used in pretreatment for coating and alumite
processing, and. minor quantities are used as cooling tower make-up water and
spot welder cooling water. The overall usage is approximately 93 m'/day.

All of the water used by the factory comes from the public water supply, and the

_ supply system that was used from the time of the former ELEK TROKOVINA is

currently used by approximately 30 companics in the group. Water is taken from
the public water supply in three points each installed with water meters, and
ELEKTROKOVINA TEHNIKA is currently in chargéiof these intake points.
Becausc the individual factories receiving the waler supply do nol have waler

‘meters, the water usage of each factory is estimated each month by taking the
‘total of the readings of the above-mentioned three water meters and multiplying

by the share ratios of each factory that are determined according to factory scale.
The share ratio of the target factory'is set at 36.33%, and the above-mentioned
water usage quantily of 93 m’/day is estimated based on this.
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Table 5.2.2  Quality of Kach Type of Waste Water and Total Waste Water

2)

3)

No 1 2
.. \_ Nome of Saaple] Storage | Efftuent
rltens , Tank from W¥IP
p H ( - 8.2 8.6
CODe. (we/ )| 16 70
CODu. (ug/ ) 10 19
BOD (wg/ 2) 3 <s
$s ' (mg/ Q)| <5 < 30
0i{l1 / Fat {ng/2}]| <5 <5
T-P _ (ng/ )| - 29 T
TN , NCYIA'D 20.6 18.3
Surfactants " (mg/ Q) <0.05 < 0. 05
LKCH" (ng/2)| <0.01 < ¢.01
BTX" C(mg/0)| - 0.25 <0.06
AOX" (ng/8) 0.10 0. 09

_(Note) * ! Expression as C ¢

Current condition of water conservation

@ Water conservation is already practiced through the recycling of cooling
water for hydraulic molding machines by means of a water tower. The
recycled water volume is 120 m*/day and 12 m'/d of make-up watcr is also

used.

@ Cooling water for spot welders is only used once, however, the operaling
rate of the welders is tow and water usage minor so this does not pose a

problem.

Technical comment

The installation of a water meter for the factory is a fundamental condition for
water saving. In fact, it is preferable (o control water usage by installing flow
melers for each area of \'.falc; use {(manufacturing process washing water, cooling

" tower make-up water, domestic water, misccllaneous water, cfc.). It is

considered that room docs exist for further water saving, for example, the
cooling tower make-up water, elc.
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5.2.3 Pretreatment and Waste Water Treatiment

1) Curreat conditions

‘The factory possesses a waste water (reatment system for treating washing water
from the manufacturing processes, etc. that was constructed around 20 years ago,
and this is still in good working order today. The basic processes of the waste
water treatment system are  oil séparalion, neutralization, and chemical
precipitation.

In addition to the statutory measurements carried out twice annually, the quality
of treated water is tested for pH, Fe, Cu, Ni and Zn twice per week by the
factory.

2) Pretreatment and waste water treatiment

As the factory is already treating its waste water to within existing discharge
standards, thete is no need to install additional facilities.



5.3 A-3 PRIMAT-Tovarna kovinske opreme
5.3.1 Factory Outline

1} Outline

TKO PRIMAT MARIBOR uscs steel plate as a raw material to manufacture
various types of safe boxes and steel furniture. Thic company has three plants in
Slovenia, and the one located in Maribor is the OBRAT MELJE Factory.

The main processes consist of the machine processing of steel plate, puiating and
assembly, and the main source of waste water is the painting process.

The layout of the factory is illustrated in Fig. 5.3.1.

2) Volume of water usage by water source and purpose of use

‘The quantities of water consumed according to waler source and purpose of use
are shown in Table 5.3.1.

Table 5.3.1 Volume of Water Usage by Waler Source and Purpose of Use

{d /day)

Source| Well City River Sub- Recovered | Total
Use - Water ¥ater Water Total Fater
Boiler Feed ' 2
Raw Material
Washing : 6
Cooling | 90
Air Conditioning
Hiscellaneous - 11
Total 109

Recovered ¥ater/Total %
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T

3) Watersupply and waste water discharge flow diagrams

The main manufacturing processes and water balance are shown in Fig. 5.3.2.

(1) Water supply facilities

" City water accounts for the whole water supply of the factory. City water

used in the boiler undergoes treatment in a softener first.

{(2) Processes and sources of waste water generation

®

Culling

In this process, the raw steel plate is cut. As no waler is used in this
process, there is no gencration of waste water.

Forming

In this process, parts are made by applying pressure to the cut siecl plate to
bend and form it in the manner desired. As no water is used in this process,
there is no géncralion of waslc water.

Machine processing

In this process, the formed parts are shaped into their final form through
the removal of burrs, opening of screw holes and polishing of surfaces, etc.
Here, wasle cutting oil is generated.

Becausce the waste culting oil is retrieved and consigned for disposal
externally as industrial waste, there is no generation of waste water.

Welding

In this process, the formed parls are welded together lo make new parts.
Nine spot welding machines and five pincer welding machines are used.
Here, waste water is generated from the cooling water used for the welding
machines.

Painting pretreatment

The main préducticn processes are integrated with the painting process.
There are three p:odi!clion lines in this integrated process: the LVKP Jine
used for making relatively large pasts, the LMKP line used for small parts,
and the LTKP line used for safe boxes. Parts except for safe boxes are put
in a hanging slate in the paintihg pretreatment and painting processcs,
however, the contents of the manufacturing processes are the same for all
part types.
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Fig. 5.3.2 Manuacluring Process and Water Balance ( oday)
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This process involves degreasing and surface treatment using phosphoric
acid (iron phosphating).

A mixed liquid, consisting of mainly surface active agent and phosphoric
acid and possessing a pH value of 4-5 and a temperature of 30-50°C, is
sprayed onto the surface of the parts in order to remove any grease that has
attached to the surface of the raw steel plate and phosphate treat the surface
of the raw steel. The mixed liquid is stored and recycled for re-use, and it
is renewed once per month. As a result, waste water is generated every
time the compostte liquid is replaced.

In the following washing process, any mixed liquid remaining on the parts
surfaces is washed away. Because the washing water is only used once
before discharge, there is continaous genicration of washing waste water
during line operation.

In the LTKP line used for making safe boxes, however, because the
pretreatment and washing processés are not separated, the composite liquid
and washing waste water are stored together, and wasic water is only
generated once every two or three weeks when the storage tank becomes
full.

Painting

In this process, parts surfaces are painted. Because the paris have curves
and complex planes, gun spray painting is carried out two times, once for
each part side. Much of the paint flics off into the surrounding area withoul
adhering to the parts and this results in not only the vaporization of the
paint but also the generation of paint mist and paint dust. Ther¢ are two
rinsing booths used to adjust these conditions. Waste water from the
booths has a pH value of 10-11 and it is discharged once per month.

The factory has plans to change over to the use of powder paint and
investigation into this will start from 1997. If powder paintis used, water

will cease to be used and waste water will no longer be generated.

Assembly

In this process, the cdnprnent parts are assembled into producis. As no
water is used in this process, there is no generation of waste water,



{(3) Waste water lreatment plant

‘There is no waste water treatment plant. However, mixed liquid waste water
and rinsing booth waste water undergo neutralization before being discharged.

4) Make-up water and wasle water
(1) Make-up water

‘The average monthly volume of make-up water is 146 m' (97-204 m'/month),
and the quahly of the make-up water is shown in Table 5.3.2.

Table 5.3.2 Quality of Make-up Water

Name of Sample City Water

Items - '
T-Hardness ¥ ' O dH) 15~15.2
Electro Conductivity {uS/em) < (.05

{(2) Waste water
a. Discharge characteristics of waste water

One month is assumed to be 21 days; '

D Waste water from painting prelreatment (4.74 m Id) and the painting

Process (0.86 m*/d)

LVKP line (53.5 m*/21 days)
Mixed waste water : 5.5 m*/21 days
Washing waste waler:-40 m'/21 days

- Booth washing waste water: 8 m'/21 days =

LMKP line (45.3 m'/21 days} -
Mixed waste water : 5.3 m'f21 days
Washing waste water: 40 m'/21 days

" Booth washing waste water: 2 m'/21 days

LTKP line (14.8 m*/21 days)
Mixed waste water + washing wastc water : 5.4 m'/2-3 rwéeks
{10.8 m*/month) :
Booth washing waste water: § m’/2 months

® Welding machine cooling water (90 m*/d)

Spot welding machine cooling water: 84 n’/d
Pincer welding machine cooling water: 6 m'/d



@ Donwstic waste water

Domestic waste water is generated by the work force of 220

_employees.

@ Other wasle water

A softener is used for the boiler make-up water, however,
regeneration only takes place about once per year and the amount of

waste water regenerated on each occasion is 10 m',

b. Total waste waler discharge ftow

There are threc waste water discharge outlets, of which two are used for
discharge at aormal! times. The results of measuring the flow of
manufacturing process waste water, which was sampled in the survey, are -

shown in Fig. 5.3.3.

Fig. 5.3.3 Results of Total YWaste Water Flow Measurement

Flow (m3/Mh)
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Y1296 15:45L
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¢. Quality of waste water

The quality of waste water ﬁoﬁl each process and the quality of total waste
waler are shown in Table 5.3.3. The sampling numbers and sampling

points are as follows:

{No. 1-2) : mixed waste water from LMKP line

{No. 3) : washing waste watcr from LMKP line

{No. 4-5) : booth washing waste water from LMKP line
{No. 6) : total waste water (composit_e sample)
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Table 5.3.3  Quality of Individual Waste Water Types and Total Waste Wateér

M 1 2 3 4 5 6
Name of Sasple|Washing & |Washing & Yarnishing|Varnishing
Phosphating |Fhosphating| Rinsing {LMKP) (LTKP) Effluent
(LMKP) (LMKP) cabinel+2

Teap. () 37 — — - -- 13~13 |
pH (- 5.1 5.9 7.5 10 8.5 2.7
CODe. (me/ )| 380 650 25 20,000 4,000 36
CODsa (mg/2)| 200 290 18 6, 700 1,300 26
BOD g/ 2)| 230 200 10 3,500 600 30
SS (wg/9}| 180 200 <30 150 750 <30
Gil / Fat (mg/ Q) 70 42 8 40 18 16
T-P (mg/ 9 }| 1,500 2, 160 37 200 42 4.4
T-N g/ 2} 186 20 10.4 39.3 70 15.8
Cu (wg/ @) - - - 0.017 - 0. 009
Cd (ng/ ) - - — 0. 001 - <9. 001
Pb (ag/ 2) - = - 1.3 - 0. 021
Fe g/ )| 23 - 0. 67 0,65 ~ 0.25
-Cr (ng/ Q) — -~ — 9.7 - < 0. 005
cre* (ng/ 0) — — - 7.0 <0.05 O.OTB_
Zn (ng/ 2) - - - 0.43 - 0.23
Surfactants (wa/ Q) 0.84 2.5 - 1.9 3.3 <0.05
BTX* (ng/ @) - — <0.05 0.38 - <0.05
AOX"® (ng/ ) - - - 0.15 | <002 0.03
Pb. {ng/ Q) - - - 1.3 - <0, 01
Pb g/ 0)| - — - 1.3 - -
Pb mg/ Q)| - - - 1.3 —~ -
LKCH* mg/ )| - - — o003 - -

(Note) * : Expression as C ¢
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5.3.2 Water Conservation

1) Features of water usage

®

@

Being an establishment that processes raw melal lo make safe boxes and
other metal products, this factory is a typical non-water-using plant. The
amount of water consumption is small at 169 m'/d.

The public water supply is the sole water source. 80% of the waler supply is
used as cooling water for the spot welding machines, and the remainder is
used as domestic water and so on.

2) Current condition of water conscrvation

As cily water is the only water source, water volumies arc measured, however,

recycling is not carricd out at all,

3) Technical comment

©

‘Recycling of cooling water for spot welding machines

In view of the fact that the 14 weldihg machines are concentrated into one
area and the cooling water does not have 1o be very cold, it would be

relatively simply to camry out water recycling.

A cooling tower would be used to recycle the water, however, because the
tips of spot welding machines are very narrow, there is a risk that airborne
dust might infiltrate the recycled water and block the tips if a normal open-
type cooling tower were used.

In order to avoid this problem, it is desirable to use a closed-type cooling
tower. In this type of cooling tower, the recycled water is indirectly cooled in
pipes without coming into direct contact with the air. As aresult, the cooling
water is not contaminated, however, the cooling effect is slightly inferior
compared with that oblained in an open-{ype cooling tower. Having said that,
such a drawback would not prove too much of a problem in this case.

Potential water saving

It is normally the case lo expect a water saving of more than 90% when
introducing a cooling tower, however, in consideration of the fact that the
cooling capacily of the closed-type cooling tower may be insufficient in the
summer, it is considered that approximately 70% of the existing cooling
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5.3.3

1

water can be saved. Thus, a waler saving of approximately 60 m'/day is
considered possible.

Econoniic comment

As a closed-type cooling tower would be used, the equipment and running costs
would be higher than compared to the case of an open-{ype cooling tower,
However, comparing this with the existing cost of approximately 200 SiT/m’
incusced by the water supply and waste wafer, this proposal is still thought to be
amply feasible in cconomic terms.

Pretreatment for Reduction of the Pollution Load

Current condition of waste water

TKO PRIMAT MARIBOR has plans to change over to the use of powder paint,
and investigation into this will commence in 1997, Consequently, waste water
will cease to be gencrated in the painting processes in future,

It is also planned to carfy out réi'nodeling of the painting pretreatment facilitics,
however, adding waste water lrealment functions to the manufacturing facilities
would only hinder the manufacturing process. Thus, il is desirable (o place the
waste water pretreatment plant at the end of the manufacturing process as an
independent system.

" Waste water that requires treatment

@ Painting pretreatment waste water (4 74 m‘fd)

LVKP line
Mixed waste water: 5.5 m'/21 days
Washing waste water: 40 m'/21 days

LMKP line
Mixed wasle water: 5.3 m'/21 days
Washing waslc water: 40 m*/21 days

LTKP linc
Mixed waste waler -+ washing waste water: 5.4 m/2-3 weeks (10.8
m’/21 days)

@ Painting booth washing waste water (0.67 nﬂd)
LVKP lmc
Booth washing waste water: 8 m¥/21 days
LMKP finc '

Booth washing waste water: 2 m3f21 days
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LTKP line
Booth washing waste water: 8 m'#2 months (0.19 m‘/d)

b. Wasle walter thal does not requires treatment

(O Welding machine cooling water (90 m'/d)
Spot welding machine cooling water: 84 m'/d
Pincer welding machine cooling water: 6 m*/d

@ Domeslic waste water
Domestic waste water from the work force of 220 is discharged at all
times for eight hours per day.

(@ Softener regencrated waste water
HCl is not used in the regencrant. The amount of regenerated waste water
is 10 m® per regeneration per year.

2) Discharge standards

The quality standards of discharged water are shown in Table 5.3.4.

3) Selection of pretreatment system

In addition to neutratizing the wasle water pH, itis necessary to partially remove
the heavy metals and organic substances contained in the waste water from the
painting booths washing. Because coagulating sedimentation is the most widely
diffused method of pretreating wasle water from painting and is cheap, it shall be
selected as lhe pretreatment method for this case.

4) Quiline of the pretreatment system
{1) Casc 1

In this case, heavy metals, organic substances and phosphorous are partially
removed from painting pretreatment waste water and painting booth washing
“wasle water.



Table 5.3.4 Discharged Water Qualily Standards

Item unit River Sewage
1 Temperature T 30 40
2 oH - 6.5--9.0 6.5--9.5
3 §S mg/l 86 {3}
4 sy wf 0.5 10(b)
S SAK(Color unit)

436nm m™' 7.0 _

525nm m! 50 (]

6§20am m! 3.0
6 Toxicity test (SD) mg/i 6 -
1 Biodegradation . % - (<)
8 B mg/i 1.0 10.0
9 A mgfl 3.0 )
10 As mg/l 0.1 9.1
1t mg/l 0.5 T D5
12 Ba mgh . - . -
13 Zn mgi . 2.0 ) 2.0
14 mgh 02 - 0.2

kght 0.3(d) 0.3(d)
15 Co mpfl - -
16 Sa mg/i 2.0 2.0
17 T-Cr - mglt 0.5 0.5
18 ce' mg/l 0.1 0.1
19 Ni mgfl 0.5 a5
20 Ag mg/l 0.1 0.1
21  Pb mgh 0.5 0.5
22 Fe mg/i 30 .- ©)
23 Hg ) mgfl 0.01 .01
© 24 Cl(Free chloring) mg/l 05 0.5

25 Cl(Total effective chiorine) mghl 0.5 -7 1.0
26 N-NH3 mg/l 80 (&)
27 N-NO, mg/l - -
28 N-NO, mg/l 13 -
29  T-CN mg/l 0.5 10
30 Free CN mgh 0.2 . 0.2
31 F mgll 50 ' 50
32 Ccr mgfl (g} -
i3 T-P mg/l 2.0 -
34 50, mgfl N o 600(g)
35 S mgli 1.0 ] 1.0
36 50, mg/i 1.0 Tt
37 TOC mefi 30 -
38 CoD,, mgfl 400 ~
9 BOD, mgfl 25 -
40 Totat ¢l and fat mg/l 20 100
41 THC mgfl 1h) © 10(h)
42 Aromatic organic chlorine mg/l 0.1 1.0
43 Absorbent organic chlorine mg/l 1.0{i) 1.0{i}
44 Evaporative organic chlotine mg/fl 0.1 0.1
45 Aguoous organic chlorine mg/l (k) - (1)}
46 Phenol mgll 0.1 10
47  Sutfactant mg/l 1.0 -

Note) (a)-(1): doas not apply to this faciory



h

(2)

Wasle water from the painting pretecatment and the painting booths washing
is discharged into a waste water receiving tank, where it is cqualized, and it is
then fed into a reaction tank by storage pump. Here, a set amount of
AL(S0O,) is addcd and, morcover, NaOH is added under control by a ptl
meter installed in the tank in order to neutzalize the water. Next, anionic high
polymer coagulant is added to form flock, and this completes the coagulation
process. Following that, the flock is left to separate by sedimentation. After
more anionic high pelymer coagulant has been added to the sludge sediment,
the sludge is dehydrated in a dehydfalor, and the resuliing dehydrated cake is
then carried out to the landlill for final disposal.

Casc 2

In consideration of the future use of powder paint, this case deals only with
the trcatment of waste water from the painting pretreatment process (the
treatment of painting booth washing waste water is omitted). The actual
system of wasie water treatment, however, is the same as thal described in
Case 1.

5) Design conditions

(1) Quality of waste water

The quality levels of gencral waste water items are faid down in Table 5.3.5.

Table 5.3.5 Quality of General Waste Water Items

Na 1 2
Name of Waste ¥ater|Washing & . [¥Yarnishing
[tenms Phosphating
p H ( — ) 5.8 9
CODec. (mg/ @) 245 14, 000
BOD : (mg/ Q) T225 2,050
SS o (ng/78)] 190 450
T-P ~ (meg/ Q)| 1,800 120
T-N N CYIA D (8 55
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(2) Volume of treated water
a. Cascl

The volume of treated water is 5.6 m'/d {painting pretreatment waste waler
474 m*fd + painling booth washing waste water 0.86 m*/d).

b. Case 2 and 3

‘Fhe volume of treated water is 4.74 m'/d (painting pretreatment waste
waler).

{3) Waslte water inflow time

8 hours/day

(4) Operating time
8 hours/day

(5) Quality of treated water

The quality of treated water is shown in Table 5.3.5.

a. Case I: heavy metals and phosphorOus are removed and lherpollulion
load is reduced. . . L
b. Case 2: pll is neutralized and the pollution load is reduced.

6) Flow sheet

The treatment flow of waste water is the same in Case 1 and Case 2. The {low
sheet of the pretreatment system is indicated in Fig. 5.3.4.

1) Results of examination
(1) Technical conunent

The qualily, volumes and poliution loads of the waste water and treated waler
are shown in Fable 5.3.5. Under the present painting sys-{cm, as there is a
danger that the quality of total waste water may go over BTX standards, it is
necessary to adopt a system of coagulating sedimentation. In the fulure case
of a painting system that uses powder paint, because no waste water would be
generated from the painting booths washing, carrying out coagulating
sedimentation would have little effect in terms of reducing the poilution load
but would lead to a major reduction in the P level. 7
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Table 5.3.5 Volunxs, Quality and Poliution Loads of Waste Water and Treated Water

Quantity| pH | CODe.| BOD 5 T-N T-#

Kind of Waste Water d /d mg/ @ | ng/ % | wg/ Q| wg/ Q| wg/l
i Case (kg/d) | (kg/d) [ (kg/d) [(kg/d) | {kg/d)

:Raw Waste 4.74]| 5.8 245 225 190 13 1.800

Pre- L Mater | (1.18) | (1. 073 ] € 0. 9) 1(0. 09) | (8 53)
Treatment Case-1 4. 74 7 “““ 1,830404 30 25 2
of i e ] 48912 [ €1 91) €0, 14) ] €0. 12) | €0. 09)
Varnishing Case- 2 .74 7 | 196 1s0 | 30 | s T2”
f {0.93) [(0.85) [ (0. 14) | (0. 09} | (0. 01)

iRaw Waste 0.86 9 {14,000 2,050 4590 55 120
Varnishingi Water | | [(12.0)|(1.76)](0.39) [{0.05) | (0. 16)
P e e Ry RLPUts RaBect Rabo Rt

Z (1.62) | (0.35) | (0.03) |(0.02) | (0.02)

Domestic gRaw Water 11 400 200 50 40 7
: { 4.4)j( 2.2)|(0.55) }(0. 44} | (0. 08)

iRaw Waste| 109 7.71 161 46 17 5.3 80

! Water _ (17.6) [(5.03) | (1.84) {(0.58) {(3.71)

total waste amn i T e U T T T T e
Water (14.9) | (4. 46) [ (0. 72) [(0.58) | (0. 19)
Rerveer R e R R el R Bt 5

: (5.33) [ (3.05) [{0.69) | (0.53) | (0. 09)

(2) Economic comment

The equipment and running costs that would be incurred by the treatment
plants are shown in Table 5.3.6.

Table 5.3.6 Equipment and Running Costs of the Treaiment System

Equipeent Cost

sit

Oepreciation &

Interest S{I/d @

Running Coest

sit/d

fotal Treatment Cos¢

D |strsu

D3

Case-1, Case-2 10, 000, 000

53

it

654

8) Conclusion

Under the present painting system, as there is a danger that the quality of total
waste water may go over BTX standards, it is necessary to adopt a system of

coagulating sedimentation.

In the case where the painting syslem is changed to one using powder paint in
the future, measures for dealing with pH and P in the painting pretreatment waste

water are sufficient.



5.4 A-4 ELEKTROKOVINA Elektromotorji

5.4.1 Factory Outline
1} Outhne
The forerunner of this company, ELEKTROKOVINA, was established in 1948
and at its peak possessed a work force of 3,500. With the onset of organizational
division and privatization following national independence, the conipany was
split up into approximately 30 small companies and factories. The total work
force now numbers approximately 600.
'The factory’s main products are small pumps and motors of up to 15 Kw in
capacity for usc in industry, werks, buildings and the heme. The factory
produces 10,000 pumps and 47,000 motors annually, and approximatcly 60% of
its products are exported mainly to the United Kingdom and Germany. This
factory is the largest manufacturer of pumps and motors in Slovenia.
Capital : 882,795,000 SIT
Factory complex area : 49,412 m?
Employees ;252
Operating hours : 8 hours/day
Products ! pumps, motors
Annual production @ 57,000 units
2} Volume of water usage by water source and purpose of use
The quantilies of water constmed according to water source and purpose of use
are shown in Table 5.4.1.
3) Water supply and waste water discharge flow diagrams
The main manufacturing processes, waste water discharge flow and water
balance are shown in Fig. 5.4.1.
4) Quality of make-up water and waste water

City water accounts for all the make-up water. The quality of waste waler is
shown in Table 5.4.2.
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Table 5.4.1 Quantity of Consumed Water Classified by Source and Use

Unit: w S day

Source | ¥ell City River Sub- Recoverd | Total
Use Water ¥ater ¥ater Total Water
Boiler Feed
Rav Material
fashing 4 bit
Cooling 130
Air Conditioning
Miscellaneous 23
Total 155

Recoverd Water/Total

Note; A value in ( ) shows

estimated one




Table 5.4.2

Quality of Each Type of Waste Water and Total Wasle Water

—h4 -

Na t 2 3
Name of Sample Yarnishing & | Yacnishing | Effluent
Items defating |aivtere 2eonptes
p H (- )| 98 7.9 8.0
COD¢. {meg/ € )| 3300 3400 47
CODu. {ng/ 2 )| 1050 2800 15
BOD {mg/ 2 )| 1000 2500 <s
§ S (me/2) 95 660 18
011 / Fat {ng/ Q)| 460 190 16
T-P (ng/2){ 700 200 2. 1
T-N (mg/ Q) 16.8 63 32
Cu (mg/2)| - 0.38 < 9.005
Ccd (mg/2) - < 0,001 < 0.001
PY (ag/ ) - 11 < 0. 004
F e (ag/ Q) 12 12 0.16
T;—C,r (ng/ %) - 17 < 0. 005
Cr*t (ng/ 2) ~ < 0.05 < 0.0%
Surfactants (ng/ ) 1.0 2.0 0. 45
LKCH"® (ag/ ) - < 0.01 <0.01
BTX® (ag/ ) - 2.8 < 0.905
AOX" (mg/0)| - 0.23 0. 097
:(Note) * ! Expression as C ¢



5.4.2

1y

Water Conservation

Features of water use

Most of the water supply is used for cooling water in the casting process, and the
total usage is 130 m'/day.

All of the water used by the factory comes from the public water supply, and the

~ supply system thal was used from the time of the former ELEKTROKOVINA is

2

3)

currently used by all the companies in the group. Water is taken from the public
water supply at thtee points each iostalled with water melers, and
ELEKTROKOVINA TEHNIKA is currently in charge of these intake points.
ELEKTROKOVINA TEHNIKA collects charges from each of the companies
based on their respeclive water usage volumes and pays the money (o the city
authoritics. Because the individual factories receiving the water supply do not
have waler meters, the water usage of each factory is estimated cach month by
multiplying the overall water supply by the share ratios of each faclory that are
determined according to factory scale. ‘The share ratio of ELKO
ELEKTROKOVINA MARIBOR is set at 37%.

Current condition of water conservation

(D ‘The factory possesses an idle cooling tower that was installed to circulate
water for cooling purposes at the time when the factory used to produce ils
own aluminum alloy ingots for casting and large quantitics of cooling water
were requited.

- @ Cooling water for the factory’s nine casting machines is only used once, and

it appears that water quantitics are not adjusted at the outlets by means of
water temperature control.

Technical comment

@ Installation of a water meter at the factory entrance

‘The installation of a water meter for the factory is a fundamental condition
for water saving. In -facl, it is preferable to control daily volumes of water
usage by installing a water meter on the branch pipe for walter to the casling
machines.

@ Recycling of cooing water for the casting machines

It is possible to circulate cooling water for repeated use by means of a
cooling tower, and it is thought that the existing cooling tower that lies idle
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can be cffectively used for this purpose. This cooling tower has a capacity of
100 m'/day, which is more than enough.

(3 Potential water saving

It is normally the case to expect a water saving of more than 90% when
infroducing a cooling tower, however, in consideralion of the high
teimperatures recorded in Maribor in the summer, it is considered that
approximately 80% of the éxisling cooling water (130 m*/day) can be saved.
Thus, a water saving of approximately 100 m'/day is considered possible.

Economic conunent

The cost of introducing the recycled use of cooling water by means of a cooling
tower is estimatcd to be around 30-40 SIT/m® following examination of the
model factories and secondary beneficiary factorics. Thus, comparing this with
the existing cost of 200 SIT/m’ for water supply and waste water, this proposal
is thought to be highly feasible in economic terms. |

Pretreatment and Waste Water Treatment
Waste water from washing in the machine processing process and ghe— painting
booths amounts to 10 m’ and 34 m’ per year respeclivcly. The faclory consigns

the treatment of - its waste water to the neighboring ELEKTROKOVINA
SVETILKE and there are no problems with this. .
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5.5 A-5 HENKEL ZLATOROG

5.6.1

D

Factory Outline

Outline

This company was formed by Zlatorog, a company possessing a 110 year
history and numerous group firms all over Eastern Europe, and the Austrian
company Henkel on June 1, 1991, and it was the first foreign joint enterprise to
be formed in Slovenia following its independence. It boasted the 29th largest
turnover in Slovenia in the first half of 1996. Henkel is a major manufaclurer of
domestic chemicals (washing powder, cosmetics, efc.) and it is the filth largest
cosmetics maker in the world. Its producis are manufactured all over the world
but this factory produces washing powders, shampoo, tooth paste and cosmelics
using the brand names of both companies, and its products are exported to 18
countrics. The production of cosmelic soap was transferred to Poland in 1996,
however, the factory plans to start production of hair dye from in 1997.

Capilal : 8,317,517,000 SIT

Factory complex arca : 28,200 m’

Employees ~ : 575

Opc;aling hours . 16 hours/day {Lwo shifts), 249 days/year
Products ' : powder detergents, cosmetics

Annual production  : 16,000 ¢, 6,640¢ .

Annual turnover ;130,000,000 DM (1995)

The factory pays particular aftention to the quality of its products and
improvesent of the factory environmeént, and it has already acquired ISG-9001.
Volumes of water usage by water source and purpose of use are monitored and
the factory conducis regular analysis of its waste water every week. Effective
controls can be seen in all areas.

- The manufacturing process is oullined below,

(Washing powder)—Receiving of raw materials—>Batch weighing— Conlinuous
slurry—>Continuons powder drying—>Intermediate product silo-— Continuous
mixing of perfumes, etc.—>Auvlomatic packaging—> Warehouse shipping

Water used in the processes is basically closed off and almost all the water is

vaporized in the drying process. Minor amounts of excess water are during
changeovers, ¢ltc., but these can be reduced to zero in the future.



2

3

4)

Various kinds of cosmetics are produced using a total of 30 batch mixers (of
differing models) and automatic injection machines for putling the products into
their respective containers. Because the product changes by batch, the machinery
nceds to be washed during every changeover.

Incidentally, a temporary holding tank for use in emergencies is instailed
underground beneath the incoming truck platform.

Volume of water usage by water source and purpose of use

The quantities of water consu med according to water source and purpose of use
are shown in Tables 5.5.1, 5.5.2 and 5.5.3.

Water used by the faclory comes from the city water supply and the Drava river.
The volume used from each source is almost equal and is recorded every month.

Water supply and waste water discharge flow diagrams

The main manufacturing processes, waste waler discharge flow and water
balance are shown in Figs 5.5.1 and 5.5.2.

Moreover, Fig. 5.5.3 and Fig. 5.5.4 show the factory layout and route of waste
water discharge.

Quality of waste water

The quality of waste water is analyzed weekly by the company, and the average
values of dala taken between August and November 1996 are shown in Table
5.5.4. Samples taken from three main points were analyzed during the factory
survey and the resulls of this are given in Tables 5.5.5.
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Table 5.5.1

Quantity of Consumed Water Classificd by Source and Use

Source | City Water River Water | Sub Total Recovered Total
[se m3 /day m? /day m? /day m? /day m? /day |
Boiler Feed 44 44 unknown 44
Raw Material 32 32
Washing 134 134 134
Cooling 117 268 385 unknown 38b
Domtestic 38 88
Total 339 312 651 32 683

Table 5.5.2 Monthly Water Consumption
(1997 Estimated}
ltess | Total Quantity = Kell Wate_r Potzble Kater Other Monthly .
of Yake-up Yater ) ' Ozerzting

onth | {a’/day) T | (a*/dan) (n’/d2y)# {a’/day) | Dar (doy)

Jan 570 259 311 21

Feb 3543 247 296 20

Mar 3882 383 459 . 20

Apr 935 425 510 22

way | 1003 uss 548 20

Jun 882 400 482 20

M 75 351 b2y 23

Aug 675 306 369 20

Sept 801 363 438 22

Oct 803 364 439 22

Kov 465 209 256 20

Dec 658 296- 362 21

Avt 47 339 408 21
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Table 5.5.3 Quantity of Consumed Water Classified by Source and Use

Water Quanlily in Operating
Place Use No. § Process Day (m*/d) c!. to source 1) OpHr | OpDy
or 2) 3) 4y 5) idy | @)
N Equipmenl vy | PW Oow RW Total
: Washing Washing Pow- . :
™D Cooling | 101 | der Production 20 8 32 50 16 251
Washing, Raw Materal .
Mcteor 102 | Transfuse 2 2 16 251
Watet Platform : _
Washing Cosmetics *
TPK 1 Cooling | 103 | Preduclion - 182 182 16 251
Washing Cosmetics ) :
TPK 2 Cooling | 104 | Production 43 ] 45 16 251
7 Plastic
TPE Cooling | 105 | Container ; 120 120 24 251
- Preduction -
Compressor : /-”*’0',’};’
Station Cooling | 106 | Compressor 4 140 L 144 16 251
Boiler - | Boiler . . ) - L -
House | Feed, 107 ] Boiler ~ 168 A6§ 16 251
Other .57} el
| Automechanic
TIV-AM Washing | 108 | Garage ' 10 iIc " 8 251
Washing Labs, Canteen, @
| 109 - | Laundry, Other 54 54 8 16 251
QOffice ) 110 | Sanitary Water 221 22 10 251
Tolal 33% -376 32 T
diz 6'8‘ 3
Note: 1} Please fill in annual average quantity of operating day.

Please Nl in additionally peak quantity in ( ) if seasonal change is hlgh
.2} WW = Well Water; 3) PW = Polable Water; 4) OW = Riverbed andlor surface Watcr
5} RW = Recycling Water; 6) CW = Cooling Water
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Table 5.5.4

Average resulis of analysis of waste water Henkel-Zlatorog that runs in the canalisation

Analysed acc¢ording to the Handbook regulating the control of waste water Henkel-Zlatorog.

Period: VIII. - XI. 1996.

Sampling on samplé-points - outlet no..... is carried out manually; spet samples; during the forenoon working shifl;
weekly orfevery two weeks)

Parameter
T pH COoD, BOD; Suspended | Sediment. | Petrolether P Al
solids substanc._ soluble
°C mgly/1 { mgOy1 | mgh mlil mg/l mgil mg/l
Limit
value Fats,
for Mineral oils
outlet in
canalization :
’ 40 6,5-9,5 10 100
Sample-point
No.
1
2
Ja . 21 8,6 810 {230} 357 1.2 57 round 3
da 22 1.6 820 {360) 251 1 44 4,6
5 21 12 2530 455 turbidity
lineis in
the range
of 1
7 18 7,1 240 98 <01 5
Note:

Waste water sample-points according to Figure C of the Questionnaire:

Sample-point No. 1 - the cessation of soap production - there is not waste water
Sample-point No. 2 - the cessation of soap production - there is not waste water




Table 5.5.5 ~ Quality of Waste Water

Chacacterization
of the sample

i

Catch Basin
in TPD
factory

2

Effiuent 4a

3
Effluent 3

S ).

| flow - prop.

_Lime - prop. |

- pilrile nitrogen

Date of sampling o 11121996 | 09.12,1996 | _09.12.1996
| Timeofsampling . 12001 830-18:00 1 830 18:00
J

Parameter expr.as i Unit S T E
pH o . 9.7 981 61
Suspeaded solids _oimen i 460 1305 ..310.
Colour:

agmm) i X I 11 28 82
(525 am) o T 20 19
o {620 nm) N . m’ o 20 i ..80
Totloiwogen: N 1mefl 112 IBYI 24
- ammonium nitrogen N  imgd <005 0341 059
- Kjeldahi nitcogen N imei P 5 SN Y- S i7.

N

Surfacants

maeA

waeniogen N imel 10,
L men 07 06!
Q0. ime 910F 660}
o, mefl %0 20
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Factory Layout and Sewage Pipe Location #1
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Fig. 5.5.4 Factory Layout and Sewage Pipe Location #2
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Waste Water Flow of 4a and §

Fig.5.5.5

Graphic representation of waste water {low in dependence of tirme
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5.5.2 Water Conservation

1) Features of water use

@ Although this factory is classified as a chemicals plant, its manufacturing
processes mainly invelve physical chemical operations and there are hardly
any reaclive processes.

(@ The water sources are cily walter and river water. City water is used in the
manufacturing processes and for domestic purposes, and river water is used
in boilers and as cooling water for pneumatic compressors, etc.

@ Approximately 55% of the water used in the manufacturing processes (247

n’'/day) is used for washing, and the remaindet is used for cooling purposes
in reactive and mixing operations.

@ River water is supplied via an overhead water tank following sand filtration.

2) Current condition of waler conservation

(® No water meter is installed for the river water. The volume of siver water

used is estimated based on the measured eperating time of the intake pump. %

@ The washing powder manufaciuring process is almost totally a closed :syslem.
Here, all the make-up water that is used mainly for machine washing and
also cooling is recovered and used in the solution of raw materials. Most of
this water is vaporized during the drying of the raw products and some
remains in the final products. Thercfore, almost no waste water is discharged
out of the systeimn. -

@ Al of the cooling water used in the manufacturing processes and pneumatic
compressors, elc. is recovered in recycling tanks and circulated for repeated
use. However, because there is no cooling tower or other cooiihg- equipment,
it is thought that the recycling rate is low (lesé’ than 50%).

Recycling of the cooling waler from the manufacturing process is difficult
due to the number of areas of use. chd:ding the latter case (cooiing water
in compressors and injection molding machines), because these facilities are
located in one area, tolal recycling is easy.
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3)

4)

5.5.3

)

Technical comment

O Installation of water mctes for river water

The estimation of water usage volumes is carried oul, however, because the
usc and discharge of river water costs a lot (more than 100 SIT/mY), it is
necessary to carry out more effective water control by installing a water

meler.

@ Total recycling of cooling water for compressors and injection molding

machines

In view of the fact that the said machinery is concentrated in one arca and the
cooling water does not need to be very cold, it would be casy to carry out the
total recycling of water by means of a cooling tower.

@ Potential water saving

It is normally the case to expect a water saving of more than 90% when
inuoﬂucing a cooling tower, however, in consideration of the high
temperatures recorded in Maribor in thé sumner, it is considered that
éppfoximately 80% of the existing cooling water can be saved. Thus, a
water saving of approximately 220 m*/day is considered possible.

Fconomic commenl

The cost of introducing the recycled use of cooling water by means of a cooling
tower is estimated to be around 30-40 SIT/’ following examination of the
model factories and secondary beneficiary factories. Thus, comparing this with

- the existing cost of more than 100 SIT/m’ for water supply and waste water, this

proposal is thought to be highly feasible in economic terins.

Pretreatment

Current conditions

" (@ There are seven sewage discharge outlets, of which two are not currently

used. Apart from an oil-water separalor installed underncath the incoming
truck platform, there are no other pretreatment facilities of note.

@ Waste _Water frt_mi the manufacturing processes contains weak traces of
product substances. The COD level is very high, however, because there no
discharge standards for COD, this does not posc a problem at the current
time. The products are composcd of‘ casily biOngl’&d&blG (so-called "soft")
substances which could be treated at the cenlral treatment plan in future.

__.%g ——



® Foamis apt to appear in waste water from the manufacturing processes due
to the influence of surface aclive agent, however, this is becones barely
recognizable by dilution, when the water reaches the downstream sewage

pump station.

@ Regarding waste water generated in the production of hair dye planned for
1997, quality analysis was carried out on a model waste water sample.

" Table 5.5.6 Result of Phenton Method Test

Sample Fenton Mathod
Wastewater Simulated sample FeSO: 100 ppm
from Hair-dye Plant H20; 200

Parameter
ol 10.2 2.2
SS mg/L 4,700 ]
Color intensive violet - bmwn-yelldw

o (436nm) m -t 82 82

@ (525nm) 79 19

o (620nm) 83 83
t-N mg/L 436
t-P mg/L 1.5
CODc, mg/L 15,700 17,000
CODs g/l 2,500 |
BOD; mg/L 2,000
t - Fat mg/L
Surfactants mg/L 210

2) Examination of pretreatment method for reducation of the pollution load

Examination shall be carried oul to investigate methods o deal with the future
case where sewerage charges are set based on BOD, COD and other load values.

' Compiclcly cloSed process
Thickcning and séparalion
Coagu!alioﬁ and separation

~ Chemical deéompﬁsi:ion
Ozone treatment '
Anacrobic biotogical freatinent

Recycling
Separation and removal

- Decomposition

b



@

Regarding the washing powders, the manufacturing process can be
completely closed off through making ronly a slight devising. In specific
terms, make-up water is currently added to the recycling tanks from the city
water supply, however, by iowering the make-up surface control level, it
would be possible to accept around 1-2 m* of water that currently overflows
during changcovers and other extraordinary times.

Thickening and separation would be difficult in the case of cosmetics
because of the large volumes of waste waler generated (180 m*fd) , however,
this would be an effective method in the case of hair dye (scheduled for
production soon} because the volume of waste water generated would only
be 1 m*/d. Moreover, thickening and separation would be an effective means
of dealing with the 6il and fat content of the waste water.

The recycle of thickened waste water in hair dye is considered to be difficult
due to the nature of hair dye products, which differs from powder detergents,
and the subtle effects on function and color. Generally, thickened waste
water is evaporated to dryness and the resulting solid waste is either
incinerated or disposed of. If therc is sufficient calorific value, the thickened
liquid could be mixed with boiler fuel and combusted.

In the case of .the cosmetlics and hair dye manufacturing processes, the
coagulation of waste water is difficult, Various conditions were tested in jar
tests, however, no floc at all was formed in reaction to inorganic coagulant,

Oxidization decomposition by the Phenton method does cause a remarkable
change in the apparent water color, however, there are no reductions in the
measured values of absorbancy and COD. Moreover, because this method is
expeﬁsive' and only adds to the overall pollution, and se on, it is not
appropriate for this case.

Deg{édation by ozone treatment would also seem to be difficult judging from
the Phenton method test results.

Anaerobic biological treatment is a method worth considering in the case of

cosmelics waste water treatment. If treatment results were favorable, it is
thought that this method could also be applied to waste water from hair dye

- production,



3) OQutline of the pretreatment systen

Case |: anacrobic biological treatment of cosmetics waste water (43, 5)
In 4a, waste waler from areas other than the cosmetics plant is included, but the
wasle water from 3 shall be treated together.

The aim is to reduce the extremely high levels of COD, BOD and oil and fat.

As the pH value of the raw water is practically ncutral and there are no coarse
“suspeaded solids, the raw water is directly without filteration heated to 35°C and
treated in an anaerobic reactor. The selected reactor type is the fixed bed system.

In order to save on the heat source for heating, heat exchange is carried out

between treated water and waste water and the remaining heat is supplemented

by steam. Bio-gas generated in the reactor can be recycled as a heat source for
~ the boiler. ' ' '

- Fig. 5.5.6 Flow Diagram of Aunaerobi¢ Treatment

Rav Thick 7 7 ~Anaerobic Rqutqr

Yaste Yaler

Screen . - T > Bio gas

" Heat Ekchanger_

Treated water

"Stean - —— Tank

—

v

{nfluent Pit
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Table 5.5.7

Quaiity and Pellution Loads of Waste Water and Treated Water

Xind of Quan- Cabcr BOD pH SS t-Fat t-P
wastemater 1ity ne/L ag/L mg/L mg/L mg/L
n’/d {kg/d) | (xg/d) ) {(1/m) | (kz/d) | (kg/d)
VWastewater
outlet 4a 200 G660 300 9.3 130 0.6
(132) ( 50) o {26)
outiet 3 100 {2,400 | 1,400 6.7 310 900 6.3
{240) (140} (31} (90)
¥l Total 300 1. 240 " 870 9 190G 300 Z.5
{ 4a + 5 ) (372) {z00) {57) (90)
%2 . Case-] - .
Anaerobic 300 310 {200 8 190 < 100 < 2
treated o (110} ( 60) (57)

{Nofes} * 1: quality of cosmetics waste water

- *2: Case 1. case where cosmelics waste waler undergoes pretreatment {anacrobic biological

Table 5.5.8

treatment)

Equipment and Running Costs of the Pretreatment System

Equipment cost

Pepreciation

Ruaning Cost

Total treat-

% Interest aent cost
S!TV S17/a? $t1/m? SIT/m’
CASE-] 39,300, 000 36 81 (7

The tofal treatment cost of 117 SIT/m’ shown in Table 5.5.8 is for a treatment
~ volume of 300 m*. When converted to the cost for a total waste water volume of
- 700 Y, this will be 50 SIT/m’,




5.6 A-6 SWATY Tovarna um_etnih brusov

5.6.1

)

2)

Factory Outline

Qutline

This company is a specialist makerr of revolving grindstones and is a leading
manufacturer within Slovenia. It makes 40,000 product types and 80% of its
production is done on order. 80% of ils products are exported to Europe and

America and its annuwal turnover is refalively steady at 25,000,000 DM
(approximately 2,000,000,000 yen).

Capital ;2,124,000 SIT

Factory complex area : 39,779 m’

Employees : 451 7

Operating houss . 8 hours/day (two shifts sometimes), 260 days/ycar

Products : revolving grindstones (diamond, ceramic, reinforced
resin, resin) ' :

Annual production 1 44,000 carat, 667 t, 1,072 t, 465

Annual turnover 25,000,000 DM

The manufacturing processes are separale for diamond, ceramic and resin
products, however, the following manufacturing method is basically the same in
each case.

’Recewmg of raw material->Weighing and riixing—>Press moldmg—>BakmgF+

Finish shaping—Warchouse shipping

Volume of water usage by water source and purpose of use

The volumes of water consumption are shown in ‘Tables 5.6.1 and 5.6.2 and Fig.
5.6.1.

All of the water used by the factory comes from cily water. There are four water
recciving pipelines and the volume of water usage is recorded and controlled
every month. The annual volume of watcr usage was 38, 905 t in 1995 and
38,185 tin 1994,

The volumes of water usage by purpose of use are not accurately monitored, but
it is likely that most of the 150 t of water used daily is used as cooling water.
Domeslic waste water for the work force of 400 is probably around 40 t per day.
Steam is only used to make up moisture during the grindstone drying process,



Table 5.6.1

and the hot water boiter for heating purposes circulates water and so does not
require a large amount. Also, only a very small amount of waler is used in the
dextrin (adhesive) mixing process. Water used to wash the mixers of grindstone
raw materials is measured and analyzed twice annually by an external study
agency. Data from 1995 indicate that the daily water consumption is around 3 m'.
The sile survey found the daily water consumption to be in the region of 5 m’.

Quantity of Consumed Water Classificd by Source and Use

4)

Source | Well Water City Water River Water

Use m? /day m? /day m3 /day
Boiler Fced 1

Washing 3

Cooling 120

Domestic 25

Total 149

3) Flow diagrams of waler supply and waste water discharge

See Fig. 5.6.2. Alsi:_o', Fig. 5.6.3 shows the factory layout and wastc water
discharge routes.

Quatity of make-up water and waste water

As city waler is used as make-up water, it is not necessary to discuss the quality.
With respect to waste water, there are six sewage discharge outlets but only one
main outlet for factory waste water. Samples were taken and analyzed from this
outlet and from mixer washing water. Most of the waste water is cooling water
and there are no problems in terms of guality except for the mixer washing water.
The volume of mixer washing water is around 5 m' and in terns of quality it
satisfics discharge standards. The results of the analysis are shown in Table
5.6.3 and Table 5.6.*. '

._..“65k_



Table 5.6.2 Water Consumption

Titova c60 Titova c62 Primorska Jadranska month total year total

1994, 1 §09 66 i 2,003 2,119
2 i30 87 2 3.042 3.261
3 172 75 2 2460 2,709
4 135 88 V4 2354 2579
.5 187 92 1 3.484 3,764
. 6 153 90 2 3.436 3,681
7 359 116 2 3.404 -3.881
8 102 91 2 3306 3501
9 132 58 2 3,344 3536
.10 127 53 2 3327 3509
St 33 159 0 2467 2,619
.12 21 56 i 2,899 2977 38,196
1995, 1 8 56 2 2,087 3,053
.2 Y 97 2 2,631 2,182
.3 103 - 90 1 3,269 3,463
.4 105 85 t 2989 3,180
.5 50 95 - 2.041 2,187
. 6 i27 99 2 2857 3085
.1 157 148 2 3.396 3,703
. 8 140 i16 t 3.034 3,291
.9 59 a8 1 3,186 3344
.10 131 135 1 3978 4243 -
Rl 5% 89 i 3,196 - 3345 ,
.12 52 17 T 3059 . 3229 38905
1996. 1 57 94 1 3515 - - 3721
.2 8¢ 96 1 3447 38633
.3 599 274 1 3438 4312
.4 120 122 ot 3047 3,200
.5 106 180 1 4622 . 4909
.6 130 167 1 3,726 4024 *23895
.7 254 278 1 4415 - 4948 = -
.8 : .
.9

Fig. 56.1 Water Cohsumf)ilon
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Table 5.6.3 Quality of Waste YWater

Wa{sbjngwal:r’ :

Characterization i Final ontlet i
of the sir}tple - ! from the factory . of mixers
| Type of the satuple i Umc-prop ! Row-prop.

Deteofsampling -~ .1 0312886 F . 03131996

I .

S N -, 208 b1, " 6:00- 14:15

Timeof sompling -
Lab.Noo. . o I e o oypzert t el

..Fara.mder .- : 'g.e.rpr.-s:s- L Unit _ 3

Svspendedsolids i rmefl P .0 4T T 2830

_P!-];,. _____ :.'-._.._.____;_..__.:._.....é__'.,..- .......... -_._._.._-__....-_-_-‘._;____.._._.-_‘_H;..__-__"__._._E_..T‘__,

Total Glrogen: IN  iwmgf - _ 058 .-

e+ o e L bt o - i + T T

_ammonivth piyogen AN fmeft T cEo o 24%F . a.ec -

-uititcoitrogen .- IN . imed 033 o - -

e e e e

_pifrate mitogen © . i N 0 N Y = 2 S U

‘Tl ﬂ@hmﬁ . p ] _IE:-{l : _ZE_,. ... 08 _:-.-,__.'_.-..- ...... I
coo, .10 woft b 130F 300
lecopy - oo _jmen 1.l 132 100,

Bop, . Tio. T imaac i . S0F 60
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Fig. 5.6.4 Flow of Main Process Waste Water

Graphic representation of waste water low in dependence of time
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Table 5.6.4 Quality of Wastewater

{ Pee. 1995

Parameler fzrazen | Esotz | Meloda vzorce 1 | Mejne
kot Lab . | vredsost
8378 | zajatok v
kanatizadjo
_ = :

- Spladnt paromelr
Opis MR Z
usediino,
— _ _ oo |
| pH-vrednost 0iN 33401C5 1,7 6,5-9.0
Elektroprevodnost ‘wSfem | OINIAICE 390 -
Raztoplienc saovi gl | oo 150 -
Raztopljens anorganske snovi - mal | CIN38409-HL 300 | -
Nc:aﬁob!jcne snovi myfl | eaNderHZ2 :1601 -
Usedljive snovi miA__ | pmasio-a 10 -

| KPK 0, meA | oiN3st0r e 140 -
BPK, 0, mgd | DiN2ews s - 50 -
Eksirakt (no¥tobs, olja) mgd § o 3840717 9 ]
Fenolni indcks Icnoi_ mg/l Db 38405 -H16-1 ' A
Formaldehid ] g/l . i 5.0

| Skupni egljikovediti

Test strupencsti - Offhavs

DEVL 2emd

—50—



I
k -

5.6.2 Water Conservation

1) Features of water usage

2)

)

Although the factory is classified as a chemicals plant, therc are hardly any
reactive operations and the production processes consist of physical chemical
operalions such as mixing, compression and heating, efc. As a result, the
waste water characteristics are similar to those of a machine factory and the
volume of water usage is small (149 m'/day). '

The public water supply is the only water source. It is estimated that more
than 80% of water is used as cooling water for the press machines, and the
remainder is used as domestic water and for other miscellaneous purposes.

Current condition of water conservalion

~ As the public water supply is the only water source, the volume of usage is
measured. Recycling of water is not carried out at all.

k)

Technica} conunent

(® Recycled use of cooling water for press machines

In view of the fact that the six large presses at the factory are concentrated in
one area and the cooling water does not need to be very cold, it would be
easy to carry out the total recycling of waler by means of a cooling tower.
However, because there are numcrous other small presses, it would be
difficult to circulate water for use in al} the machinery.

Potential water saving

It is normally the case fo expect a water saving of more than 96% when
introducing a cooling tower, however, in consideration of the high
temperatures recorded in Maribor in the summer and the fact that 3t would be
difficult to recycle water for use in all the machinery, it is considered that
approximalely 60% of the existing cooling water (approximately 120 m'/day)
can be saved. Thus, a waler saving of approximately 70 m'/day is

considered possible.

Economic comment

The cost of introducing the recycled use of cooling waler by means of a cooling
tower is estimated to be around 30-40 SIT/m® following examination of the
moadel factorics and secondary beneficiary factories. Thus, comparing this with

—bJl -



5.6.3

the existing cost of 200 SIT/m?® or more for water supply and waste water, this
proposal is thought to be highly feasible in economic terms.

Pretreatment

@ Most of the waste water is cooling walter and there are no problems in terms
of quality except for the mixer washing water. The volume of mixer washing
waler is around 5 m’® and in terms of quality it satisfies discharge standards.
Because this waste waler is diluted to around a fiftieth of its original
concentration within the overall wasle water, there is no need to carry out
pretreatment.

@ Orpanic waste gases are generated in the manufactuse of resin grindstones

and there are no particular measures to deal with this at the pfesent time. If
such gases conie to be regu]atcd in the future, they could either be rendered
innocuous through using after burners or water washing with scrubbers
could be tried. In the case where water washing is applied, it would be
necessary to deal with organic waste waler.

—572—
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