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INTRODUCTION

Due to the Project concept and logistics, the accumilation of
knowledge about the situation at the Pleven plant and elaboration of the
multi-criterinl assessment of this situation was done in a step-wise manner:

- identificatijon of the most serious problems at the Pleven plant on
the hasis of the documents and information received fram Bulgaria,
identification of the specialties of required experts and of the nature and
range of the in-plant direct measurements to be carried out in arder to
provide experts with abjective information;

- campiling of the team of experts (11-51 Envirommental Engineering,
11-52 Envirommental Impact Assessment, 11-53 Aluminium Casting Technologies
and 11-54 Industrial Safety and Occupational Toxicoloay) and identification of
optimal contractor firm;

- mission of the first qroup of experts (11-51 - Mr. W. Gaubinger,
11-53 -~ Mr. I. Stankovich and UNIDO staff member Mr. M. Boutoussov to Pleven
plant, results of which are reflected in Amex 1 (see);

ndnlelaboratoryandelaboratlmofthesetoffullscalemal-tm
measurements at the most decisive points within and outside the plant (report
of contractor cun be received in full additionally but excerpts from it are
presented in the Amex 2.);

- mission of the second group of experts (11-51, 11-53, 11-52 Mr. A.
Jarnelov naminated also as a team leader, 11-54 Mr. H. Friza), the individual
workofvdudllsreflectedmcorrspormngrepmts (see Amnexes 3, 4 ard 5)

- workung visit of counterparts from the Pleven plant (Ms. T.
Shounkova, Ms. E. Vankova and Mr. V. Exov) to the laboratories of ALPENCONSULT
in Munich, factories of MAN in Germany and Alu-Guss in Austria, organized by
tl’aecontract:orteamleaderm'. H. Meisterhofer from ALPENCONSULT.

- Expert Group Meeting in UNIDO where all mentioned consultants,
national counterparts, contractor team leader and UNIDO relevant specialists
in envirommental project activities took part.

The consolidated approach was elaborated during the extensive
discussions at this meeting in line with the Integrated Quality Concept (see
this Terminal Report) and conveyed to the Plant authorities and personnel by
Mr. A. Jernelov for finalization of the main findings and suggestions.
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An Integrated Quality Ooncept was elaborated as a tool for
comprehensive assessment of three main components of industrial activities
i.e. production, envirormental impact and occupational conditions, at the
level of medium-size enterprise. The concept is based an the assumption that
even with the unsatisfactory enviramental sitvation that exists ir many
countries and regions, it is not realistic to close down the middle-sized
factories, which, an one hand, contribute to the local amd regional pollution
problems, but or the other - render employment for many persons. The concept
also assumes that, unlike the alrge scale plants, the medium-sized industries
are not so profitable or heavily state-supported as to order a comprehensive
professional external andit to be provided to them with all three components
of their activities taken into abjective consideration.

The_concept indicates a way how tc combine the efforts of specialists
experienced in close, bhut different areas of enviroamental stidies and applied
techniques in crder to derive an optimal solution which may be applicable to
many cases of a similar nature. Thus, the idea of the project was to perform
a case study at the plant of medium size, typical for Eastern Burope and other
camrehensive picture of the positive and negative sides of its activity
evaluated in comparable, i.e. economically depicted terms.
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The town of Pleven is located in the central part of the Dambe plain
in Northern Bulgaria. The altitide is 600 — 700m above sea level. The
population of the town, including the surroundings, is approximately 200,000

Pleven is «n industrial town situated in well developed agricultural
region where grain, beetroot, sunflower, vegetables and grapes are grown.
Animal husbandry is also well developed: poultry, farming, calf and
hog-treeding etc. The continental character of climate is well expressed.
The winter is cold with average Jammry temperature about two degrees below
zero. The summer is usually rather hot with ~bsolute max. temperature
reaching 40 deg.

Inversion is a typical phenomenon for the town and the valley
especially in winter where both residential and industrial zones are located.
The predominating winds are westerly.

The aluminium casting plant located in the eastern industrial area is
swrrounded by at least 25 factories in the west and three plants in the east.
These facilities within a distance of 10 km include an oil refinery, a cement
plant, a glass workshop, a power station and several machine-building plants.
These facilities causr a high level of envirommental pollution which is
transmitted directly to the residential districts of Pleven to the west, the
suburbs and agricultuaral lands to the east.



3. Alugini b Plant-] t conditi

3.1 physical Conditions

3.2

3.3

The plant is located practically in one major building with an
area of approximately 17,000 m2. In addition, a few smaller
buildings (painting, future electroplating and waste water
treatment, etc) are in the vicinity of the main uilding. The
plant was huilt approximately 15 years ago.

Plant it 1 Producti

The plant was originally designed to produce 6,000 tons/year of
castings. The plant can produce more than 5,000 different type
of products, including car wheels, parts for electrical motors
far lift trucks, defense products, etc.

The production for 1990 is projected to be 3,000 tons of castings.

The production rate for 1991 is uncertain. The plant management
believes they will be able to sign a barter contract with the
Volgograd, Tractor Plant, USSR to produce 2,000 t of castings for
a smll (privately owned) tractors. The payment for the final
production will be in primary aluminium. In addition, the plant
is plaming to export in 1991 400t of castinos to France and, if
possible, produce 2,000 t of castings for the domestic market.

Technology

The basic casting technique used in the plant is the "vpP"
counter-pressure casting machine developed in the parent
"Metal Technology®. .

From a production angle the main disadvantage with the factory is
the relatively low degree of mecanization and automation, mostly
due to the wide spectrum of produced castings.



3.4

3-5

3.6

care casting machines lack installations far contairment and
worker protection.

Exployees

In early November 1990 the plant wanpower was 600 persans. A
lay-off of 200 of them is scheduled for December 1990.

The plant utilizes the engineering services from "TECHMEI® in
Sofia, sexrvicing the whole corporation.

Iotal sale

The sale of products is varying during the last years with a
tendency of decline. If we estimate the plant sale as 4,000
T/year at $3.00/kg of casting, then the total sale may be
estimated as equivalent of $12M/year. From this, the cost of raw
materials will be equivalent to $8M/year.

Main Markets

Until recently the main market for plant products was the USSR,
East Buropean countries and some developing countries, as for
instance, Irag. A large part of the products was for defense
purposes. The raw material was supplied basically from the USSR.

In 1990 the situation has drastically changed. More changes are
expected in 1991. The company is trying to diversify and find
new markets, primarily in West Burope.



4. Occupatianal health

4.1 TImmissions an working places.

The main oocupational health hazards on working places in the
plant are formaldehyde, phenol, hydrocarbons, carbonoxide, quartz
sand, noise, cold and heat, and others like UV, Gamma-,
Infraredradiation and asbestos.

4.2 Ranking of emittants acoording to their health risks sum:

Core machine: - (noise, hydrocarbons,
formaldehyd, carbonoxid,
phenol and quartz dust)

Core casting machines: ++++ (noise, hydrocarbons,
formaldehyd, carbonaxid,
phenol)

Sand blasting + (quartz dust)

Core dryer: + (hydrocarb. )

Thermic treatmt.: + (hydrocarb. )

High lift truck: + (hydrocarb. )

Saw machine: + (noise)

Product finish.: + (noise)

Additional health risks dbservad:

=  No heating and local heat radiation

-  Danger of accidents with high lift truck

- Sawing machine dangers

-  Ultraviolet and in’rarared light in melting section
-  Handling of radicactive material and x-rays

-  Asbestos materials

4.3.1 Influence of hazardous immissions on cbserved disease rate.

4.3.1.1. The main diseases which were cbserved and may be caused by
occupational exposure in Pleven Plant are: Neurastema,
Gastroenteritis, Back disorders, Pharyngitis, Gauwjunctivitis
and Optitalumcus Neuralgia.



All the symptams and diseases are comnected with ocaupational
exposure, far instance with the emissions fram the core
production amd the casting section of the plant but also with
other warking places within the plant.

4.3.1.2 The age distribution of intermal diseases indicates the
possible exposure of chronic ooccupational risk factors (in
this case possibly formaldehyde, phenol and cold). The
lower figure in the age group over 55 years inmdicates
drop-auts.

4.3.1.3 Bxposition time
People who worked more than 15 years and are in the age-group
between 45 and 55 years of age can be defined as high intermal
diseases risk group. More than 40% of persons with these
characteristics are intermally diseased. If one adds the
chronical neurological diseases to this group, the percentage of
diseased persons in this category exoeeds for sure 50t of the
workers population.

4.3.1.4 Sick leaves

The average sick leave duration in the last years in the plant
was 8,7 days, the incidence of sick spells per 100 workers had an
average of 135 days per year (normal value 80 100 days), which
means 35% wore sick spells in the factory in camparing with the
Bulgarian average; the prevalence of the mmbers of days sick
leave hand an average of 1118,4 days/100 workers/year, which is
11% over the Bulgarian average.
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4.4 Economic estimate of health damages

In the Pleven Alminium Plant, about 4 - 10% of salary costs are lost
a loss of about $40,000 to $100,000 per year per 100 workers (counted
as west-european salary of 1000 $/m). Due to the fact, that a
drop-out goes out of work 5 — 10 years before pension and there is a
prevalence of 10 ocaupational diseases in the plant, one can estimate
the real costs to be about 0,2 to 0,5 million $ per year per 100
workers. Due to the latency of chronic diseases, one will see
positive health effects only 10 years after intervention. The costs
to Pleven town respectively Pleven district are calculated as to k2
the same sum, the resulting all over health costs due to the Aluminium
Plant being therefore at least 0,5 million $ per year per 100 workers
(At the time of the study 133 persons worked in the production
section).
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5. Envirommental Situation

Air

Air pollution in the form of dust and photochemical mist is visible at
most times. The conditions are particularly severe during cold winter
zan2 of Pleven is situated and over the residential areas of the city.

Plant damage from air pollution is visible in many ways. Lichens are
totally absent within an approximative radius of 15 km from Pleven and
average age of pine-needles drop fram same four years at a distance of
20 ke to ane year or less at the industrial sites. Damage is also
correlated to elevation with most damage in the Pleven valley and much
less 200 m higher up.

In total an area of some thousand km? show damage to vegetation that
cculd translate to a S0% reduction of growth rate for comnefer trees.
(The anly anes that could be studied in October).

Water
The streams passing through Pleven are quite clear 15 km upstream of
the city with clean water crustaceaus like Asellus present.

Downstream of Pleven the river is severely polluted, totally anaecbic
and thus without fish and other higher life forms for more than 30 km
till the Darwbe. The estimated river-flow in autum was 5-10 m3/s
which could mean a yearly average of same ten m/s.

Grourd water in Pleven is being depleated with resulting
water-shortage e.g. for the Aluminium Casting Plant. Same analytical
results also indicate that ground water is contaminated with
industrial wastes, possitly from a waste dumping site.

i
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6. Econamic Assesswent of Damages

Damage to plant procuction, assuming a S0t growth loss, 50%
agricultural land within a radius of 15 km fram Pleven ard a
production value of $.05 per »2 is calculated to amount of $10 - 15

Carrosion, in most studies of industrial areas of larger econamic
value than piant production, is in Pleven estimated to be in the same
range of $10 - 15 million per year.

Water pollution at 10m3/s and a value of $1/m3 for clean water is
assessed to result in losses of $35 million per year.

Thus the envirommental damage fram the industries and the city of
Pleven could amount to $60 million per anmm. The contribution of the
Alumminium Casting Plant is estimated to be less than 5t of the total.

A chosen figure of 3% gives an assessed envirommental damage caused by
the Alminium Casting Plant of $1.5 - 2 million per year.

Added to that the cost of ocxupational health injuries of $0.5 million
and the non-assessed damage of pollution to public health the total
extent of econcmic loss is estimated to be in the range of $3 million
anmally.
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7. Recampended Actions

Fhase 1

To get a general impression of all facilities of the plant a detailed
lay out, including all aspirators, ventilators and hoods have to be
warked out.

with central control host at

- core machines

- oore drying facilities

- care casting machines

- melting furnaces

The height of the stacks should not be more than 10% above ground
level, because if it is higher, the emitted pollutants are directly
transmitted at the level of housing area.

Personal noise protection in areas with high noise level.

Personal protective masks.

Replace of fock - txuck by electro driven vehicles.

Replace of asbestos materials by altemmative products.

Persaonal protection against ultraviolet and infrared light in the
melting section by wearing glasses and special working clothes.

Permanent controlof health of workers and of working place caditions
and emissions by use of amalysing tubes (DRAGER or equivalent) amd
photometric measurement device.
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Definition of risk for each working place.

tools (glasses, respiratory filter) or high standard, quality amd
function.

Oonsiderations on the replacement of resin bound core samd by
altarmative products.

Repair of sand blasting machines by renewing the sealings.

finishing work and opening of the machine.

kgaﬁmﬂephmﬁmﬁmlmjmfwiliﬁg_ﬂnmofpm

Installation of shower cabins for cleaning of the employees under use
of special cleaning material (Frotective scap) to reduce phenol
resorption through the skin.

Fhase I1

Separation of plant sections with different operations by high brick
walls of decrease dust and noise transmission specially in the area of

- core section

- core drying section

- core casting section (Pollak machines)

- counter pressure cast section with use of core
-  welding section (with noise reducing roof)

- finishing section (with noise reducing roof)

Installation of new aspiration and ventilation systems with central
cantrol host to collect the pollutants at the place of generation and
ehaust them into the atmosphere.



Use of better samd quality to reduce emission improve product quality
and reduce reject rate.

enviroment.

Introduction of incentives for risk reduction rather than risk
acoceptance.

generation as

- saw machines
- core machines

Plant management concept to optimise the logistic of production and

Transportation and storage of mould and core sand in closed systems
and tanks - "no open handlirg™

Permanent cantrol of the waste water treatment facility in respect of
the purification efficiency. If needed a more advanced system like
ior-exchange should be installed.

oontinuous detection of emission concentrations out of the installed
stacks.

If found feasible in the studies in Phase I clean technologies in the
form of replacement of

If found feasible in the stidies in Phase I clean technologies in the
form of replacement of resin bound sand with water glass or other
alternmative prodiucts as well as powder coating for wheel painting
should be introduced.

Phase IIX

Installation of emission reducing systems to reduce emissions into the
atmosphere in accordance to emission substances and regulations.



core section;
core drying section:
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dust filter

Absarption or after burning

facility to reduce organic
A

heat recovery systems

dust filter
facility to reduce organic

dust filter

dust filter

heat recovery system
solvent emissions with heat
recovery system

The height of the stacks should not be more than 10® above ground
level, because if it is higher, the emitted pollutants are directly

transmitted at the level of housing area.

Autamation of product transportation between the several stages of

production.

Continuous detection of emission concentrations out of the installed

stacks.
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8. Econamic assessment of technical measures

With reference to the tree phases of measures presented in the
follows.
Oosts in millions of US S.

Phase nr End-of-pipe technologies Clean
technologies
1 0.3 0.3
2 1-1.5 2-3
3 3~-5 2-3
Sum (4.3 - 6.8) (4 - 6.3)
approx 5.5 approx 5.2

The estimated investment costs can also be related to the types of
pollutants

Dust 1

Formaldehyde 1.5 ) 2.2 with a

Hydrocarbons 1.5 ) combined solution

Noise 0.2 -0.5 (with domestic material
and prices 1-3 M $ in
west-european prices.

Solid waste 1

Sum 5.2 - 5.5
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The distribution of investment costs in relation to same major
processes:

Melting _ 0.1
Core-casting 2-3
Non—core-casting -
Finishing 0.2
Painting 1-1.5
Electroplating 0.5 -1
Sub sum 3.8 - 5.8

Gereral, (e.g. ventilation, wall-
canstruction, etc.) 0.5 -1

Sum (4.3 - 6.8)
apprax 5.5
It is apparent from the problem description and the investment costs
that core-casting is responsible for a large part of the occupational and
enviromental problems and that half the investment required would be devoted

to the solution of problems associated with this process.

Yet, the products fram core-casting account only for 10 - 15% of the
volume and value of the factory out-put.

Two-options present themselves:
(1) Stop the production of core-casting.
(2) Incxrease prices of core casting products to pay for introduction

of clean technologies or adequate envirommental end of the pipe
solutions.
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It is also to be noted that no specific enwirommental problems were
identified with the non—core casting and that no specific environmental

A cmparison between investment requirements for “end-of-the-pipe®
solutions versus "clean technologies® show that over the three phases the
total cost would be very similar - actually probably a little lower for the
clean techmologies. Thus this altemative is strongly recommended. A
short-term draw-back is the higher investment requirements in phase two- that
is at an earlier time.

A coparison between enviroment.]l damage - assessed to be in the
range of $3 million a year - and investment cost to avoid damage - estimated
at same $5.5 million - shows that the investment would have a pay-back time of
two years aor less.
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9. Altermative scenarios for the future

Due to rapid and unforseen econcmic changes in Eastern Burope and the
Soviet Union the Aluminium Casting Plant in Pleven, Bulgaria is abaut
to lose its supply of aluminium and energy as well as it’s main
markets.

The management of the company hopes to establish an export to the
Soviet Union of same 2,000 tons of aluminium casting product also for
1991 which would pay for the impart of 3000 — 4000 ton of aluminium
and allow the campany to maintain its position as mongpoly producer
and supplier on the Bulgarian market. This scenario means more or
less *husiness as usual™ and is the base for the recammerdations above.

However, as uncertainties remain, some altermative scenarios have been
studied. In ane a market organization for car wheel rims and hab-cap
in Western Burope is created and one for aluminium heat-radiators in
eastern Germany. An agreement is reached with a Brazilian producer of
aluminium and aluminium rolled products to Iuy casting machines in
exchange for aluminium.

The production is concentrated to wheels and radiators and a few other
non-core casting products to facilitate management and the campany is
privitized with substantial ownership for west-european and Brazilian
partners. Most enviramental problems would be avoided.

Another alternative scenario is based on the fact that several west
european aluminium casting campanies have found core casting too
difficult from an enviramental and occupational point of view, and
thus have decided to stop that line of production. Thus campetition
on this market segment will be reduced and consequently the Pleven
plant would have a chance to captire a hard arrency market with good
prices. A resulting good profitability would allow for- investments to
control enviramental and occupational exposure and possible the
exchange of formaldehyde and phenol coated sand for coatings with
water-glass or other envirommentally benign silicon compounds.



Also in this scenario concenmtration on fewer products would facilitate
management and allow ccncentrated efforts on sale.
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10. Recomended Actions - Altematives

General

6.1

6.2

6.3

Perform a joint Bulgarian - UNIDO study on plant and business
modernization. The study shall include the three scenarios
described in Section 9.

Start a separate and efficient (reporting to the plant manager)
marketing department. The department shall be staffed with
qualified people speaking western languages. Iocate it in Pleven.
engineers involved in plant modemization and in particular in
enviromental control and plant ventilation.

Reorganize the plant manpower structure in accordance with the
business level.

Improve worker’s incentive.

Altermative 1 - Near future

Trv to contimue the business relations, based on barter trade,
~7ith East Buropean countries and the USSR. These relations may
be not an a level of ministries, but on the level of plants,
cooperatives and even newly formed private enterprises.

Try to contimue and even expand the existing business relations
with western countries.

Oontinue and establish new damestic business contacts.



7.1

7.2

7.3

8.1

8.2
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Alternative 2 - Mix of New and Existing Marketable Products

Try to market more agressively such products as car wheels to car
marufacturers in West Burope and USSR, and to secondary market in
the USA. Improve product quality.

Market central heating batteries, with emphasize of former East
Germany.
Market new products such as parts far air pollution control

industry (venturis, butterfly valves, etc) in the West, Eastemrn
BEurcpe and especially in the Soviet Union.

Altemative 3 - Castings related to use of Cores

The price of such items will probably go up due to decrease of
such production in the West.

Modernize casting production to meet the occupational health and
enviromental requirements as described in previous sections.



Annex 1

HIGH LEVEL ADVISORY ASSISTANCE IN ENVIRONMENTAL MONITCORING
FOR ALIUMINIUM CAST PLANT IN PLEVEN

Technical report: First evaluation mission

The report of the First Evaluation Mission
by W. Gaubinger and I. Stankovich
was issued under symbol DI'/ID/SER.A/1431



MEASUREMENTS OF EMISSION AND IMMISSION
CAUSED BY THE ALUMINIUM CASTS PLANT
IN PLEVEN

27 August - 31 August, 1990

AlpenConsult
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INTRODUCTION

The order for the provision of services related to the "High Level
Adyvisory Assistance in Monitoring for Aluminium “Casts Plant in the
People’s Republic of Bulgaria, Proj. No. SI/BUL/90/801 was given
by :
UNITED NATIONS INDUSTRIAL
DEVELOPMENT ORGANIZATION

with contract No. 90/122.

ALPENCONSULT performed in the time between 27 August 1990 and -
31 August 1990 the direct measurements of the pollution factors caused
by the activity of the Aluminium Casts Plant in Pleven.

Recommendations concerning the measuring points and the type of
analyses were given by the UNIDO EXPERTS :

Dipl.-Ing. Dr. W. Gaubinger, UNIDO-Consultant 11 - 51
- Ivan Stankovich, P.E., UNIDO-Consultant 11 - 53

in their technical report concerning their visit to the plant 1/8 -
4/8/1990, chapter VIII. Changes of these recommendations concerning
the measuring points and analyses were made in discussions by the
management of the Pleven Plant.
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GENERAL INFORMATION CONCERNING THE ALUMINIUM
CASTS PLANT IN PLEVEN AND THE AIM OF THE PROJECT

The plant for Aluminium Casts is situated in the east industrial area
of Pleven town. Three other plants are situated in the immediate
vicinity of it - the machine-building plants *N. Vapzarcv" and
"Llinden” and a steel-making plant.

The plant ist designed for aluminium alloys casts production obtained
through the gas counterpressure method. The annual production
program amounts in the moment to 4000 tons of good casts.

A detailed description of the plant is given in the technical report by
the UNIDO consultants Dr. Wolfgang Gaubinger and Ivan Stankovich
concerning their visit August 1990 .

The aim of the UNIDO project is to provide an environmental impact-:
assessment and optimal rehabilitation scenario for decision-makers to

reduce the environmental hazards at the Pleven plant for aluminium .
casts.
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EMISSION AND IMMISSION MEASURING PQINTS

The UNIDO Experts recommend after their first fact finding mission
in Pleven August 1990 24 measuring points. After discussions with the
management of the plant in Pleven changes were 'inade, because of
broken installations, changes in production and because parts of the
workshops will be closed in the near future (for example the painting
workshop). The numbering of the measuring points was also adapted to
the wishes of the plant management in Pleven (follow:ing the Pleven
production flow).

Measurements were performed on the following places :

New UNIDO description of the measuring

identifi- experts- points

cation identifi-

number cation

number

A M9 working place in the cole machine section

B M 10 working place in the cole machine section

C M 16 working place at core dryer section

D M4 in front of melting furnace section

E M 19 working place in front of the mixer,
‘wheel rim furnace section

F M2 working place ia casting section VP 1300

G M3 working place between casting machines
YP 100/3

H M 18 working place between casting machines

_ for wheel rims (strontium !)

| MS§ working place beside high pressure
casting machine Pollak 1000

J (instead working place in casting machine section

of MS) VP 400/40

K M1l Aspirator of VP 400 casting machine

section

L MIT BMD-Filter



New UNIDO description of the measuring

identifi- experts- points

cation identifi-

number cation

number

M M 17 working place in thermic treatment
section in front of Ebner

N -— working place in thermic treatment
section

(0) ] M 14 fitter’s shop

02 M 14 saw machine

o3 M 14 saw machine

04 M 14 radial saw machine

Pl M 20 working place sand blasting machine
fitter’s shop

P2 -— working place sand blasting machine -
wheel rim production

Q M6 working places product finishing beside
welding section

R M7 working place welding section

S - diesel high lift truck

T -— ventilator near computer room

U M 12 Lat_ibiatory : working place

\' M 21 Sporting area

X M2 Area between mainbuilding and electro
plating plant

Y M23 in front of building, where painting was

' performed in the past
y A M 14 ground water analysis

——
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1v/1

1v/1/1

1IvV/1/2

MEASURING METHODS

ust
Dust immission
VDI 2266 Blatt 3
"Messung der Staubkonzentration am Arbeitsplatz, Messung der
Teilchenzahl, Messen unter Benutzung von Membranfiltern®, Dezember
1971

Dust emission

VDI 2066, Blatt 1

"Messen von Partikeln, Staubmessungen in stromenden Gasen,
Gravimetrische Bestimmung der Staubbeladung - Ubersicht®, Okt. 1975

"Particulate matter measurement. Measuring of particulate matter in
flowing gases. Gravimetric determination of dust load -
Fundamentals”, Oct. 1975

VDI 2066, Blatt 2

"Messen von Partikeln, Manuelle Staubmessung in strdmenden Gasen,
Gravimetrische Bestimmung der Staubbeladung, Filterkopfgerit®, June
1981

"Measurement of particulate matter in flowing gases. Manual

gravimetric method. In-stack dust sampling and precipitation”, June
1981



Iv/1/3

1V/2

Analysi dust
vDI 2066, Blatt 2

(see IV/1/2 and Appendix 4)

VDI 2268, Blatt 1

*Stof fbestimmung an Partikeln, Bestimmung der Elemente BA, Be, Cd.
Co, Cr, Cu, Ni, Pb, Sr, V, Zn in emittierten Stiuben muittels
atomspektrometrischer Methoden", April 1987

*Chemical Analysis of Particulate Matter, Determination of Ba, Be, Cd,
Co, Cr, Cu, Ni, Pb, Sr, V, Zn in Particulate Emissions py Atomic
Spectrometric Methods®, April 1987

Hvdrocarbons (TOC .. Total organic carbon!

VDI 3481, Blatt 1 - 3

“Messen gasfbrmige_r- Emissionen, Messen von fliichtigen, organischen
Verbindungen, insbesondere von Losemitteln, mit dem Flammen-
Ionisationsdetektor (FID)", April 1980

"Gaseous emission measurement. Determination of wvolatile organic

compounds, especially solvents. Flame ionization detector (FID)", April
1980



1v/3

1v/4

1v/s

Phenol
VDI 3485, Blatt 1

"Messen gasformiger Immissionen, Messen von Phenolen, p-Nitro-
anilin-Verfahren®, Dezember 1988

"Ambient Air Measurement, Measurement of Gaseous Phenolic
Compounds, p-Nitroaniline Method®, Dec. 1988

Formaldehyde

VDI 3484, Blatt 1

"Messen gasformiger Immissionen, Messen von Aldehyden, Bestimmen
der Formzldehyd-Konzentration 2ach dem  Sulfit-Parasanilin-
Verfahren®, Jinner 1978

"Gaseous Air pollution measurement, measurement of aldehydes,
determination of formaldehyde concentrations, sulphite Pararosaniline
Method", Jan. 1978

Chloride
VDI 3480, Biatt 1

"Messen gasi'érmiger Emissionen, Messen von Chlorwasserstoff, Messen
der Chlorwasserstoff-Konzentration von Abgas mit geringem Gehalt an
chloridhaltigen Partikeln®, Juli 1984

"Gaseous Emission Measurement, Measurement of Hydrogen Chloride,
Measurement of the Hydrogen Chioride Concentration in Waste Gases
with a Low Content of Particulate Chloride”, July 1984



1v/6

v/7

v/8

/9

iv/10

Fluoride
VDI 2452, Blatt 1

*Messen von Immissionen, Messen der  Gesamt-Fluornd-

_ Ionenkonzentration, Impinger-Verfahren®, Marz 1978

"Air pollution measurement, measurement of total fluoride ion
concentration, Impinger method”, March 1978

S0,

DRAGER Test-Method based on the reaction :

802 +J57 +#2H0 --> }12504 + 2 HJ (Appendix 11)

NO,

DRAGER Test-Method based on the color reaction of NO, with o-
Tolidine

‘Noise -
-1

ONORM S 5004

"Noise immission measurement”, Nov. 1985 (Appendix 13)

Water
DEV

"Deutsches Einheitsverfahren”



"

v/1

v/i/1

V/1/2

V/1/3

MEASUREMENT EQUIPMENT

=
&

ﬁ

Dust imm:ission

Sampler Desaga GS 050

Analytical Balance WA 34, Type PRL TA 14

"Hygrometer

Barometer

Dust emission

STROEHLEIN - Dust measuring system
Analytical Balance WA 34, Typt? PRLTA 14
Hygrometer

Testotherm 9010

Barometer - Micromanometer Eberhart Miiller

Analysis of dust

¢ AAS Type  Thermo Jarrell ASH

,* Diorrex - HPLC



V/2

V/3

V/4

/s

Hydrocarbons (TOC)

Flame ionization detector Ratfisch RS 53
Chart.recorder ABB Goerz SE 430
Hygrometer

Testotherm 9010

Prandtl’s Pitot tube

Fhenol

Gassampler Desaga 312

Photometer Beckmann Model 25

Eormalgehxde

Gassampler Desaga 312

Photometer Beckmann Model 25

Chloride

Gassampler Desaga 312



V/6 Fluoride
Gassampler Desaga 312

Beckmann Photometer Model 25
v/1 S0,
DRAGER Tube Sulfur Dioxide 20/a

DRAGER Gas detector pump mod. 21/31

v/8 NO,

DRAGER Diffusion Tube Nitrogen dioxide 10/a-D

Vv/9 Noise

Sound Level Detector Briel & Kjaer 2232
Calibrator Britel & Kjaer 4230

Chart-Recorder ABB Goerz SE 430

V/10 Water
HPLC - Ion-Chromatograph Dionnex

Gas-Chromatograph HP 5890 A
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v MEASURING RANGE (LIMITS OF DETECTION AND ACCURACY
OF MEASUREMENT)

vi/1 Dust

Vi/1/1 Dust immission
Limit of Detection .... 5 mg/m3
Accuracy +/- 1%

vi/1/2 Dust emission
Limit of detection ... S mg/m3
Accuracy depends on waste gasflow (turbulences, speed, etc.)

vi/1/3 Analysis of dust

See table VDI 2268, Blatt 1
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vi/2 Hvdrocarbons (TOC)
measuring range limit of detection accuracy
0- 10 ppm <0,2 ppm < 90,3 ppm
0- 100 ppm <2 ppm <3 ppm
0 - 1000 ppm <20 ppm < 30 ppm
0 - 10000 ppm < 200 ppnr- < 300 ppm
VIi/3 Phenol
Limit of detection 12 pg/m3
Accuracy +/- 6 pg/m3
Vi/4 Formaldehyde
Limit of detection 4 pg/m3

Accuracy +/- 2.5 pg/m3



vi/5

vi/6

vVi/1

Vil/8

Chloride

Limit of detection

Accuracy

Limit of detection

Accuracy

50)

Measuring range with 10 strokes

Accuracy .

NO,

Measuring range

Accuracy

2,5 mg/m>

+/-2 mg/m3

1 pg/m3

+/- 0,5 pg/m®

20 - 200 ppm

+/-15%

10 - 200 ppm x h

not specified by DRAGER



viyd

Measuring range

Accuracy

40

34 - 130 dB(A)
according to DIN IEC 651

class 1 sound level meters
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GRAPHICAL SURVEY OF THE MEASUREMENT RESULTS AT

WORKING PLACES

VIl

Viil/1

Dust Immission at Working Places

mg/m3
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Hvdrocarbons (TOC

VIIi/2

TOC Immission at Working Places

mg C/ m3
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VII/3 Phenol and Formaldehvde

A

Phenol / Formaldehyde Immission
at Working Places

B C F G H 1 J N
measuring point

pheno!  HM formaldehyde




VIi/4 Noise
Noise Immission at Working Places
dB(A)
120 1
104"
1OOW
909
80 1
70
DEFGHI JMOOOOPPOQRT
1234 12
measuring point
EE equivatent level I peak value




RZCOMMENDATIONS

To improve environment and working place conditions of the
Aluminium Casts Plant in Pleven ALPENCONSULT recommends :

- to collect all air pollutants directly on the workiog place by
ventilation system and to conduct! the polluted air to the

atmosphere.

In most cases there would be no need of filtersystems because
of low poliutant contents in the air.

- to isolate the cole machine and core dryer section from the rest
of the workshop and to install a strong ventilation system in

the area.

These recommendations lead to a lower dust and hydrocarbon
immission in the workshop.

- separation of the product finishing and welding section from
the rest of the workshop by using absorbing ceilings and well
panels to reduce the noise. Employees in the finishing and
welding section and employees working with the saw- and sand
blasting machines should use noise protection equipment (like
earmuffs, earplugs or otl;ers).

The following table shows the risk of hearing damage within §
and 10 years for workers exposed to equivalent sound levels of
80 - 200 dB for 8 hours per day.



equivalent risk of hearing damage

sound level  within § years within 10 yezars
80 dB 0 % 0 %

85 dB 1 % 3%

90 dB 4 % 10 %
95 dB 7 % 17 %
100 dB 12 % 29 %

According to international standards the equivalent noise level
at working places should not exceed 85 dB if the worker is
exposed for 8 hours per day. Otherwise the time of exposure
has to be reduced or hearing protectors have to be used.

- tc ceplace diesel high lift trucks by electro high lift trucks in
order to reduce the hydrocarbon immissions i the workshop

- to examine the soil pollution in the plant area, which can be

responsible for groundwater pollution in the future.

Detailed recommendations will be the subject of further discussions
between the Bulgarian-, UNIDO- and ALPENCONSULT-experts.



OTHERS

ALPENCONSULT thanks the following mentioned Bulgarian experts
for their valuable help in the measurements performed in Pleven :

WANKOWA Evangelitza, Certificated chemical engineer

- SCHUMKOWA Tanya, Expert in joint “entures
- POPOWSKI Georgi, Technical Director

- DIAKOW Iwan, Director

- EKOW Nedieltscho, Engineer

- POPOYV Teofil, production manager

- TRIVONOY Todor, President



VISIT TO THE PLANT 22/10 - 26/10/1990

SPECIAL FINDINGS, RECOMMENDATIONS TO THE
PLANT MANAGFMENT.

by
Dr. Wolfgang Gaubinger
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I. INTRODUCTION

By the purpose of the project, to help the plant for aluminium

casts in Pleven, Bulgaria, with the elaboration of the
environmental sound and economically efficient gquidlines the
expert 11-51 | as described in the project document, for the
second part of mission visited the plant to get further

informations about the present and future situation.

The wvisit at the plant in Pleven took place from 22/10 teo
26/10/1990 with arrival insite on 22/10/1990 and departure on
26/10/1990.

The mission was done and the report of the second part of mission
was written by:

Expert 11-51: Consultant in Environmental Engineering
Dipl.-Ing. Dr. W. Gaubinger
Vienna, Austria

The expert had to discuss the results of the contractors report,
find out more detailes about the technological standard of the
plant equipment and future facilities concerning the general
environmental status of the project area.

In respect to the technolcgical situation and equipment as well
as the iJdentification of the most hazardous units of the plant
by the contractor he had to detail the recommended general
possibilities to solve the existing technical and environmental
problems.



IT. CONCLUSION AND RECOMMENDATIONS

As a result of the analyses of the aluminium cast plant at Plieven
it may be stated. that from the view of environmental status this
plant is not a main producer of dangerous pollutants in the area.

By the results of the contractor, pollutants are emitted inteo the
environment by two “"defined" sources but mainly “"diffuse” through
windows and doors.

Health diseases occure in a very high range and must be JTowered
by improving the working conditicons in several departments of the
production.

The followinag general technical recommendations, based on the
fact that production will not change in the near future, c¢an be
made :

Priority 1:

* To get a general impression of a1l facilities of the plant a
detailed lay out, 1including all aspirators, ventilators and
stacks has to be worked out

* Modification and dimprovement of present aspirators and
ventilators with central control hozt at

- core machines

core drying facilities

- core casting machines

melting furnaces

The height of the stacks should not be more than 10 m above
ground jevel, because if it is higher, the emitted pollutants are
directly trancsmitted at the level of housing ares.

* Personal noise protection in areas with high noise 21

* Replace of fock ~ truck by electro driven vehicles



* Permanent control of working place conditions and emissions
by use of analysing tubes (DRAGER or equivalent) and
photometric measurement device.

* Personal protection by wearing working clothes and safety
protection tools (Glasses, respiratory filter) of high
standard, quality and function

* Considerations on the replacement of resin bound core sand by
alternative products

* Repair of sand blasting machines by renewing the sealings

* Automatic lock at sand blasting machines to encrease the time
between finishing work and opening of the machine

* Regarding to the planned facilities for car wheel paintinag
the use of powder coating should be considered

Priority 11:

* Separation of plant sections with different operations by high
brick walls to decrease dust and noise transmissicn specially
in the area of

- core section
- core drying section
- core casting section (Pollak machines)
- counter pressure cast section with use of core
- welding section (with noise reducing roof)
- finishing section (with noise reducing roof)
* Installation of new aspiration and ventilation systems with

central control host to collect the pollutants at the place
of generation and exhaust them into the atmosphere

* Noise reduction device at machines and tools with high noise
generation as
- saw machines

- core machines



*x Transportation and storage of mould and core sand in c¢losed
systems and tanks - "no open handling”

* Permanent control of the waste water treatment facility
in respect of the purification efficiency

Priority III:

* Installation of emission reducing systems tc reduce emissions
into the atmosphere in accordance tco emission substances and
regulations

core section: dust filter

core drying section: adsorption or after burning
facility to reduce organic
emissions
heat recovery systems

core cast section: dust filter
adsorption or after burning
facility to reduce organic
emissions

welding section: dust filter

melting section: dust filter
heat recovery system

painting section: after burning units against
solvent emissions with heat
recovery system

The height of the stacks should not be more than 10 m above
ground level, because if it is higher, the emitted poliutants are
directly trancsmitted at the level of housing ares.

* Automation of product transportation between the several
stages of production



IIT. DESCRIPTION OF FACILITIES:

Additionally to the description of facilities in the report of
first part of mission the following detailed informations are
given.

A. Area extent of sections:

Revising the dimensions of the main plant building those ares
given with:

Length: 144 m
Breadth: 120 m
Height: 18 m

By these dimensions the total volume of the buildina can be

eveluated as V = 311.040 m3.

By this new volume the calculation of the theoretical air
exchange rate of the first report (Chapter-r V.A.) has to be
reviced.

Theoretical aspiration volume: 582.000 m3/h

Volume of building: 311.040 m3

Air exchange rate: 1.87 h-1

As the wventilators are not in use, the air exchange rate is

normally caused by open windows and doors, with different value
between summer and winter.



As during the cold period all windows and doors are closed, the
natural air exchange will be approx. 2 h-1, whereas this air
exchange rate will dncrease up to 10 h-1 during the summer
period.

This fact also causes higher concentrations of generated
pollutants at working places during the cold period which can be
more than S times higher than in summer.

Considering a separation of the several sections with high
interest 1in pollution, those have the following area extent and
volume .

ground area volume plan section
m2 m3
Melting furnace 720 12960 7
Core section 612 11016 7
Core cast section 375 6750 8
Core drying section 108 1944 7
Finishing section 432 7776 9
Welding section?* 144 504 9
Wheel casting 432 7776 5
CP core cast section** 864 15552 5
Degasification section 1008 18144 1
Thermic treatment 864 15552 1
CP casting sectinn 1944 34992 4

* ... H=3,5m

** .. CP = counter pressure cast machines using cores

- -



B. Painting:

A new facility for painting of several products. except car
wheels 1dis 1in construction in a separate building north of the
main building.

The painting workshop was designed for

15.640 rolles p.y.
15.840 lids p.y.
15.840 Jabyrinth lids p.y.

Operation time should be 16 hours a day (2 shifts).

B.1. Technical equipment:

This painting workshop will consist of the following
installations including aspiration systems.

Equipment Number Aspiration volume
m3/h
each b

painting cabin I 4 12.000 48.000
evaporation cabin 3 2.000 6.000
pre - dryer 3 1.800 5.400
painting cabin 1] 1 15.000 15.000
drying oven 2 300 600
aspiration hood 4 2.500 10.000
Total sum 85.000

There neither is an equipment to reduce solvent emissions comming
from the different- stages nor & heat recovery system for the
exhausted air of drying ovenz.



C. Future Facilities:

Concerning air pollutants *here are two facilities planned to be
errected in the near future.

C.1. Electroplating

In the building north of the main building, where future psinting
should be operating (&.) facilities foir electropiatina, mainly
for steel parts, but not specially for car wheels, are in
construction.

It 4is dincluding pickling with HC1 and NaOH and plating with In,
Cr, £ and Cu.

Copper is also considered to be applicated on aluminium wheels as
3 basis for chiromatizing.

The constructed equipment is of bulgarian origin, the basins of
plating process. exept washing steps, are closed, aspirated and
equiped with exhaust system to the atmosphere without filter.

€C.2. Painting for wheels:

This painting shop 1is designed for coating of 200.000 car -
wheels per year.

There are no spezial ideas about the detailed technicai equipment
of this stage at the moment.

In general solvent paintings should be used, but also powder
coating is considered. The used technology dependz on the quality
requirements of the customers.



IV. SOURCES OF EMISSIONS:

A. Main building:

The contractor for the environmental measurement will make an
evaluation of the pollution quantity, based on the resulits of the
measures of working place concentrations under conditions of
natural air exchange rates.

Main pollutants are dust, hydirocarbons and formaldehyde. Phenol
was not found in high concentration, which may be caused by
thermal splitting of phenol during core pressing.

Using the area and volume extent from chapter III.A., an average
air exchange rste of 10 h-1' and the mean concentrations of the
contractors measures, the following average emissions per hour
can be calculated:

dust hydro- formal- phenole
carbons dehyde
g/h

Melting furnace (D) 4.6 129,0 << <<
Core section (A,B) 164,0 650,0 253,60 <<
Core cast section (I) << 162.,0 12,8 <<
Core drying section (C) %< 115,0 3,2 <<
Finishing section (Q) 73.0 << << <<
Welding section (R) 7.1 7,6 << <<
Wheel casting (H) << 77.8 7.8 <<
CP core cast section™®* (K,J) 11,3 499 .,3 126.,7 0,011
Degasification section (L)* 570,0 27 .4 << <
Thermic treatment (M) << 420,0 << <<
CP casting section (F) ‘¢ 805.0 36,0 <<

830,0 2893,1 439.,5 <<

.) contractors measure point
additionally 84 .4 g chloride/h
* ... CP = counter pressure cast machines using cores

L I I
.



B. Painting section:

In this section the followinag coatings and solvents will be used
at operation on full capacity.

Coatinas:

Basic coating 1 3.600 ka,/y
Basic coating 11 3.600 "
Basic coating III 1.000

Cover coating 2.000
Nitrocellulose coating 500

Total 17.700 ka/v
Solvents:

Solvent | 560 kg/y
Solvent 11 1.200 "
Benzine 500 "
Solvent II11 200 "
Xylole 200 "
Total 2.660 kg/y

Beside these coatings and chemicals a degreasing agent with =zn
amount of 200 kg/y will be used.

The coatings normally include an average solvent concentration of
about 60 ¥ . By this the total amcunt of solvent emiszions from
this painting shop can be evaluated with

M = (17.700 x C,6) + 2.660 = 13.280 ka/y

Operation time will ke 16 hours a day within 240 day per year.



This means an operation time of

t

240 x 16 = 3840 h/y

and by this a solvent emission potential of

can be calculated.

Together with the total aspiration volume, the average
concentiration of solvents is

cg = 2.460.0C00 / 85.000 = 40,7 mg/m3

This s a wvery Tlow level which results from the high total

aspiration volume.

In the exhaust air volume of the several steps, specially from
ovens and painting cabin much higher concentrations, reaching a

level up to ten times higher, will occure



D. Future wheel painting:

The solvent emissions of this workshop can be calculated
theoretically by the following parameters:

Capacity: 200.000 wheels/y
Coating demand: 100 a/wheel
Solvent content: 60 p 3

The total coating demand per year is

Me = 200.000 x 0,1 = 20.000 kg/y

From this amount a solvent emission potential of

Mg = 20.000 % 0,6 = 12.000 kg/¥

results.

Using the technology of powder ccating, this quantity could be

reduced to a level of approx. 1.200 kg/y. The application of

this technology normally requires the wuse of an after burning

unit with heat recovery installations.



Vi. LOCAL CONDITIONS:

Beside the
detailed investigations
performed.

The following counting shows the
direction from west to east.

general overview in the report of the first

present

mission

about the neighbourly factories were

factories in the

distance rremarks
km
* 0oil refinery plant 15 hc
* concrete panal workshop d
* cement workshop 8 d
* 1ift trucks manufacture p
* glass workshop d
* plastics workshop hce
* shool articel manufacture ep, p. dg
* sausage factory <
* cannery 3 <
* boot factory s
* tobbaco factory
W * winery and distillery c
* poultry factory c
* mechanical workshop ep, p, da
X power station ce
* textile factory col, app
* furniture factory o]
* ceramic workshop d
* rubber and latex factory s
* institute for casting
£ *¥ casting and furniture school
* institute for casting machines
¥ dron casting workshop d
* mechanical workshop VABZAROW d
* mechanical workshop LINDEN d, dg, p
* ALUMINIUM CASTING PLANT PLEVEN 0
X jron and steel casting workshop d
¥ tractor repair shop p
X factory for prefabricated
components 1 d




Legend of remarks:

ep .... electroplating P .--. painting

dg .... degreasing c .... cooling (FREON)

s .... solvents cel .... coloring

app .... finishing liquid ce .... combustion emissions
hec .... hydrocarbons d .... dust

As it can be seen, the "Aluminium Casting Plant” is located in an
area of high concentrated industrial facilities with high

pollution potential.

VII. CONCLUSION:

The analyses of the aluminium cast plant at Pleven and the
investigations on the surirounding industrial facilities show that
from the general view of environmental status this plant is not a

main producer of dangerous pollutants in the area.

By the results of ithe contractoirs work, pollutants are emitted
into the environment by two "defined"” sources but mainly

"diffuse" through windows and doors.

Health diseases occure in a high range and must be Jowered in an
easily feasible first step by improving the working conditions in

several departments of the production.



Beside the technical recommendations for the three priorities of
the plant modification, which are based on the fact, that the
production will not change in future , several considerations
about the use of alternative substances (e.g. core sand) should

be carried out.

VIII. LIST OF PEOPLE MET:

Backstopping Officer, UNIDO VIENNA

M. Theodor Tivoncv, President, Metal Technology, Pleven,
Bulgaria

Mr. George Popovski, Deputy Plant Manager., Alu Cast Plant,
Pleven, Bulgaria

Mrs. Evangelitza Wankowa, Chief Laboratory

Mrs. Tanja Shoumkova, Staff member, Metal Technology, Sofia
Bulgaria

Mr. Popov, Plant Manager, Wheel Casting Section, Alu Cast Plant,
Pleven, Bulgaria

Mr . Stambolsky, Trade Union Leader, Alu Cast Plant, Pleven,
Bulgaria




SOME QONCLUSIONS AND RBEOOMMENDATIONS

SEMINAR IN SOFIA

by

Ivan Stankovich, P.E. Consultant
Piedmont, California, USA
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CQONTENT

Same Conclusions and Recomnendations

1.1 Preliminary Economic and Engineering study

1.2 Cost estimate for the Economic and Engineering Study

Seminar at "TBECHMET," Sofia



The conclusions and recommerdations are based on the following factors:

-  Visits to the Pleven aluminium casting plant, survey of
production facilities, meetings and discussions with the
management, engineers, workers, medical personnel, trade-union
leaders and others.

- Immission and Emission measurements performed by the UNIDO
Contractor and local authorities.

-  Assumptions, that existing plant equipment and processes can be
used and even improved.

- Projected new economic relations in the near and more distant
future as seen by the present plant management and members of the
UNIDO experts.



A. Conclusions

(a) In view of new forthcoming econamic conditions,
envirommental, occupational and health requirements, a
reorganization and partial reconstruction of the existing
plant will be required.

(b) The changes will include reorientation of the plant
production on new marketable products, improvements in
efficiency, working conditions, housekeeping, envirormental
control and autcmation, as well as changes in plant
organization and management structure.

B. Recommendations

(a) Perform a preliminary economic and engineering study of
plant modernization.

(b) The study will be performed jointly by Bulgarian engineering
organization(s) and UNIDO consultant(s).

The UNIDO consultants, if possible, will be consultants with
experience in marketing and management of aluminium production,
enviromental engineering and automation.

The study will include, but will not be limited to:

(a) Determine the most marketable products which the plant can
produce in near and distant future.

(b) Determine processes and equipment which will be utilized
after plant modernization.

(c) Try to find potential buyer for non~utilized equipment.



(d)

(e)

(£)

(9)

(h)

(1)

(3

Propose new general arrangement and layout for Plant.

Recommend technical improvements in existing processes and
equipment, and, if required, new eguipment.

Prepare an envirommental impact study for new conditions.

Project possible sales and profit for both: export and
domestic products.

Propose rational and econamic automation for both production
and industrial ventilation.

Estimate the cost of plant modernization, both in hard and
damestic arxrency.

Recomend most efficient plant organization and management
structure.



(order of magnitude, based on UNIDO practice)

No. Category Base Expenses
Us$ Uss

1. Economic Analyses and Marketing
Assistance - UNIDO (3) man months) 18,000 18,000

2. BEgineering, Occupational Health
Enviromental Control Assistance,
Cost Estimates (4) man months ~ UNIDO 24,000 24,000

3. Automation - Preliminary Design,
including software development -
UNIDO (3) man months 18,000 18,000

4. Organization and Management
Consultations - UNIDO (1) man month 6,000 6,000

5. Bulgarian engineering
organization - Travel - 18,000

Total: 66,000 84,000

overall $150,000



semi ” " Sofi

On 5th and 6th of November, as planned and arranged by UNIDO, Ivan
Stankovich, Consulting Engineer of Piedmont, Califarnia, USA, has conducted a
seminar at the ™TECHMET" headquarter on Industrial Ventilation and Air
Pollution Control for the engineering persomnel in charge of design and
improvements of conditions at the Aluminium Casting Plant in Pleven.

At the beginning of the seminar an introductory discussion took place
in the office of Dipl. Ing. Georgy Voikov, Vice Director of ™I'BECHMET” ard in
the presence of department managers Dip. Ing. Markova and Asew Angelov and
Mrs. Tanya Shoumkova.

The audience of the seminar consisted of 10 - 12 engineers including
two from the Pleven Plant. The seminar content is attached to the report
(Appendix). The objective of the seminar was to:

(a) Familiarize the responsible engineering personnel with the
practice in Envirormental Centre Engineering in the USA and West
BEurope in general.

(b) Familiarize the audience with detail engineering practice in
industrial ventilation, with existing sources of information,
such as performed projects, handbooks, etc.

(c) Demonstrate the merits of using existing computer programmes
("Exhaust’ )in resolving air pollution and industrial ventilation
projecs.

(d) Familiarize with existing ~omputer programmes for bulk materials
handling systems (sand, dust, etc.) such as "DENSE", "DILUTE",
and "Air 1lift".

(e) Demonstrate the use of a computer programme to balance the
temperature in the shop ("Dilucool").

(f) Show how to modernize the existing core making machines in order
to minimize the formaldehyde, phenol and dust immissions into the
building.



5.

SEMINAR ON METAL TECHNOLOGY
Monday 5 November 1990

Ewviramental Qontrol - Metal Industry

Introduction (10 - 12:00)

- Reconstruction of Aluminium Plants
- Chemical Industry
- Joint ventures

(14-16:00)

- Principle of Fluid Mechancis and Simplification
- System Calculations

- Air Cleaning Devices

- Dry Scrubbers

Alr Pollution Comtrol 6/11/90 (10 - 12:00)

- Exhaust Fans

- Programmable Logic Controlers (PLC)
- Software - "Exhaust Programme"

1K Material Handli

- Air Slides

-  "Dilute" Pheumatic Conveying
- "Dense” Pneumatic Conv.

- Air Lifts

- Sof tware

Questions and Answers



THOUGHTS ON MARKET STRATEGY FOR THE AIUMINTIUM

CASTING PLIANT IN PLEVEN BULGARIA

by
Professor A.B. Jernelov



SUMHARY

A solution of the envirommental problems at the aluminium casting
plant has as a prerequisite that and is dependent on the formes for a solution
of the eocramic and organizational praoblems of the company (many of which are
comon for all import based and export dependent Bulgarian enterprises).

Aluminium for the casting plant must be imported and paid for in
convertible anrencies. To adbtain the convertible currency of blue products
mst be sold on the export market.

The present arganization for sale, the contact network and knowledge
of west-european languages within the campany are totally insufficient to
generate the required volume of sales. The company in its presant form is of
little interest for any established OBCD - company in the trade - that is one
with access to aluminium and with access to a market for finished or
intermediate products.

To allow for efficient management and a rational production, the
structure of the campany should be simplified and its line of products
concentrated.

The idea of a solution contains the following elements:

A. The creation of a west-european sales organization with the
following facilities:

1. A group specialized in sale of aluminium wheel - rims and
hub—caps to european car manufacturers. As customers are
few and the mumber of products low, a limited sales-force
based e.g. in Brussels ought to achieve a good volume of
sales provided quality requirements can be met.

Goal: 3 qualified salesmen with support should reach a volume of
orders of 1,500 tons aluminium with a product value of twice
the price for aluminium within one year.



Present value of expected sale $6,000,000

Yearly cost for sale-organization $ 500,000

2. Mail order sale of "pirate" wheel-rims and hub-caps in
aluminium in Scandinavia and England for sportversions of
leading cars.

Goal With a sales-organization gradually developed as volume

increase, a total volume of 1000 ton at a total price of
three times the metal value shauld be achievable within 3

years.

Present value of expected sale $6,000,000
Yearly cost for sale-organization
$5000,000 + 25% of sale that is at

goal volume $2,000,000

The activity could be coordinated with sale cf miffler and exhaust
systems in aluminium.

3. For the reconstruction and renovation building merket in eastern
Germany a sales organization for heat-radiators, butterfly-valves
and other types of equipment for energy-saving and enviroment is
created.

The customers are the construction companies and the arguments for
sale are low weight and energy savings.

Relatively few customers.
A non-conventional product.
Location e.g.: Berlin.

Goal: 5 Salesmen with support should within two years reach a
volume of 1000 ton at a value of 175% of the price of
aluminium,

Present value of expected sale $3,500,000
Yearly cost for sale-organization 1,000,000
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The activity could be coordinated with the sale of construction
elements in aluminium.

B. Oollaboration is established with a company in a NIC-country with
production of rolled aluminium products but with no or limited
casting capacity, which is looking for markets in Burope for
finished aluminium products.

The campany should have the ambition to build a national aluminium
casting capacity and be interested in second hand as sell as new
casting machines and Bulgarian know-how.

Goal: To sell within a year existing casting machines not
presently in use to a value of $1,000,000 corresponding to
500 ton aluminium.

To yearly during five years sell new equipment and know-how
to a value of $2,000,000 corresponding to 1000 ton of
aluminium.



The aluminium casting plant and the machine construction plant in
Pleven are converted to an independent campany and reduced to 50% in staff
size. The new campany should be without debts and other historic

liabilities. Ownership is transferred to ranagement and remaining employees.

West-european groups undertake to create the sales-organizations
outlined under A and enter into contractual arrangements with the Pleven

An aluminium producer fram a NIC-country enters into contractual
arrangements outlined under B and other long-term agveements of muitual benefit
{e.g develomment and sale of aluminium products consisting of both rolled and

casted camponents).

The NIC Aluminium company enters into agreements on sale of e.g.
exhaust systems for cars and cons*ruction material in aluminium with the sales
organisations mentioned under A.

The Bulgarian, west-european and NIC partners take as groups equal
size parts of the shares in Pleven Aluminium Casting Company.

. ti s pilli
Sale in west (A) 15.5
Cost of sales in west 3.5

Net sales in west 12

Corresponding value of Al-metal
3,500 ton at $2,000 ceeeeTens

Net income 5



Sale to NIC-country 2
Corresponding to 1000 ton of aluminium

One thousand tons of aluminium products are sold locally at a price
not below twice the aluminium price.

BExchange rate for calculation 10 leva/$
Domestic sales 40 mln leva
Estimated costs in local currency (min leva)

salaries 500 x 6,000

energy
others
repair, maintenance, rennovation 20
25
Calculated anmual profit 15 mln leva

Smln $

Same general comments

The strategies for the Pleven Aluminium Casting Plant should be seen
in three steps. The first is survival for 1991. Here the hope is that
established contacts in the Soviet union (light tractors) and France (car
wheels) can provide the required markets and sources of aluminium.

The strategies outlined above in this paper should be seen in the 1 -
3 year perspective and may be valid for the next decade.

In the long time-perspective the most interesting market in aluminium
casting industry is probably the core casting one, as many producers move out
of it dependent on the severe and costly occupational and er.irormental health
problems associated with this line of production. Provided technical
solutions can be found and implemented to solve or and least control these
problems a profitable market segment may be within reach.
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INDUSTRIAL SAFETY AND OCCUPATIONAL TOXICOLOGY
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

PROJECT FOR THE PEOPLE’S REPUBLIC
OF BULGARIA

JOB DESCRIPTION

SI/BUL/90/801/11-54/312101

"Title:
CONSULTM IN INDUSTRIAL SAFETY AND OCCUPATIOFAL TOXICOLOGY

puration: Two weeks

Duty statjon: Pleven (Bulgaria) - 1 week
Vierna -1 week

se of the oject: To provide an environmental impact
assessment and to elaborate an optimal implementation scenario for
decision-makers in order to reduce occupational and environmental
hazards at Pleven plant for aluminum casts.

DUTIES:

1.To elaborate, on the basis of the observations of
previous experts and own studies, as well as on the basis of the
measurements done by the contractor‘’s team, the list of .the most
hazardous imissions aftecting the Plant personnel.

2.To perform the correlation of these data with the
recorded rate of diseases of the Plart staff and to advise on the
economic and amenity losses to be caused by these factors.

3.To advise upon tlLe technique and methodologies to
reduce the negative influence of the occupational factors onto the
personnel exposed to them.

4.To suggest on the plan of measures to be
incorporated into the general rehabilitation scenario and bearing
the actions needed to significantly .4dmprove the occupational
standards at the Plant site.

5.To participate, with the materials ready to be
discussed at the cost-benefit level, at the expert’s group meeting
in UNIDO, togethcr with. the group of other experts.

QUALIFICATIONS: A degree or substantial working es - o in
industrial toxicology and alleviation of toxic s in
industrial enterprises.

LANGUAGE: English

Applications and communications regarding this Job Description should be sent 1o:

Project Pervonael Recruitment Beanch, Depariment of (adustdial Opecations
UNIDQ, Vienna fntemstional Ceatre, P.O. Box 300, A-1400, Vienna, Austria



2. Report
2.1 The mecst hazardocus ‘mmissions affecting the plant personnel

2

.1.1 Kind of immissions
The immissions 1n the Plant were measured by (a): the Hygienic
and Epidemic Inspection (HEI) of Pleven {(Jan./Feb. 1990) and

(b): by AlpenCecnsult (27.08. - 31.08.1920).

The twelve mair immissions relevant for osccupational health

descrited in the respective reports were {(alphabetical order):
1- Aceton {(a;

2- Aluminium aerosols (&)

3- Butanol ‘a)

4- Carocon Oxide (a)

&~ Zormaldenhyde {a)(b)
n

2- Hydrccarbons {ail{b)

2- Lz3d zercsols (a)

2.9.2 Tresho’d 'evels for working claces for the measured immis-

‘- 2cetcn |

LB B+ 1

Auigariz: S0k 280 mg/m2
Zermary: “AK 2400 mg/m3

- Jiuminium 3ercsols |2}

-

Zuizar-a: SOK Z mg/md

sermany: «AY £ mg/m2
2= zuzarct  ay

Suizarta: S0Y 100 mgimi
Zermany: “AF 220 mg,/ =3
- 2arzon OX'Ze ia.
Zulgartz: 20K 27 wg/ms



Germany: MAK 23 mg/m3

E- Dust {(b) containing guar:t:
Bulgaria: PDK n.a.

Germany: MAK 4.3 mg/m2

6- Formaldenyde (a)(b)
Bulgaria: PDK 1 mg/m3
Germany: MAK 0,€ mg/m3

7- Gasoliine (a)

Bulgaria: PDK 30C mg/m3
Germany: MAK n.a.

8- Hydrccarbons {&j{%)
Sulgaria: PDK 20C mg/m3
Germany: MAK due to cancercgenity
2- Lead aercscis (a3}

3ulgarta: SDK 0,81 mg/m2

W

ermany: MAX 2,1 mg/m3
- Noise {b)

Bulgarsa: n.a.

3uyigaria: PDY EC mg/m3

MAK 230 mg/me

2.7.2 Immissions csverz2zssing the

sc21iz2ations "1 <he z'lant:

‘= =sCcsTen

- -~ -
e 2AF
Z- tlymertum 23erc3c’z T an
Zatiaer: Charsing shcc: Lverage -:Inc.. =
arzcr 8 27°g: sveraga LN, -

i)
[}



Induction melting: Average concentrat:on {2): 2,2 mg/m3
2,1

~

Casting macnines: Average concentrations 2,1 tc 2,2 mg/m3
These values are 10 to Z0% cver the PDX and way under the MAK

3- Butanol (a)

Base painting: Average ccnc. (a): 20C mg/m2
This concentration 1s 200% of “he PDK and 100% of MAK

4- Carbton Oxi1de (a)
Casting machine YP-1000 with zcre and graphite ciling: Average

cenc. (a:: 22,2 mg/m3
This cconcentraticn is ca. ‘13% of the PDK and about 50% of MAK

£- Tust ‘%) containing cuart:

gand tlzst:ng machines: Average ccnc.{b): 4 - 4,5 mg/m3
S Zinzsrtration is up t2 Za. 11C% of MAK

zro
Zasting macnine: Av. cenc. ia): 2,8 mg/mZ
Zasting machine VP-1000: Av. zcnc. (a): 2,85 mg/m3
Zcre machines: Av, ccnc., (B : 2,28 mg/m3

These zoncantrations are 228 <z ZED% 2f POK and ca. 220 tc 520%

7= i2asciine ‘Benz:~i’a)
4asnisis wiTh 3ascline: av.oone. 13): 720 mg/m3
Thts szomcentra2tion s &, 220% T cCDY;, zZue to the fact, trhat

—enZ e mav -ave different zonstituents, “here is no MAK - Teve)

- . .
$5- =“ygrocarcens ‘allt

-~ - - - * - ~4 2 o
233705 T2cnsmes: Av, Ionc. L3 208 mgoms



Ccre machines: Peak conc. (b): +10 tc +15 mg </m3

Av. conc. {(b): +5 mg C/m3 {ca. 920 mg/mi?}

Casting machines VP 100/2: Peax ccnc. (b): +15 mgC,/m3
Av. conc. (b): +3-4 mg/m3 {(ca. 30 mg/m3?)

Core dryer section: Peak conc. (b): +10 mg C,/m2
Thermic treatment section (b}: +9 mg T/m2

Av. conc. (b): +6 mg C/m3 (ca. 120 mg/m3?)}

Ciesel high 1ift truck {b}: +92 mg Z,/m2

These ccncentraticns are maximai 10£% <f the EBDK: Zue

fact, that they are carcinogenic, there is nc MAK

9- Lead aerosols ‘a)

Base painting: Av. czsnc. ta): 2,012 mg/ms

This ccncentraticn 1s 120% of PDK and way under MAK

10- Mzcise ‘b))

te

'
¥

The average ro'se salues (b} are over 2£ 48 :1n Toilowing slaces:

Z&sting macnhnines, 3aw matnines, procuct
£

h ]

Seal salues cver 00 ZB (k) wers found 'n “2liowing cziz

meit ng Turnance sectin,  Zastiing Tmasnines, AW macnh:e

0
W
w
[\)]

l.es cver 20 4B were found “n fcollcwing . .es:

mirer, Z@sTing mach., 3awing maci:.

0

Tnerafcre near'ng '2ss may

zawing secT1ion, n *the creduct fTinishing section, 2nrc

mgtTi1g furnace secttcrn 'n front of ).

Ti- Shencl la)(2!

N o . A - - o

Zastinz machires: AL, IZZnc..o3): 'S mgsm

- - - - -~ . . _

Th1g ZorzEntration C3 LSC% of SOV o and uncer ‘AL

czur "n the Cas.ing sectizn.

~he
the



Thi1s concentration

2.1.4 Ranking of working olaces according

sum:

Cecre machine:

Casting machines: +++++
Sand blasting: +
Core dryer: +

Thermic treatmt.: +
High 1ift truck: +
Qase painting:

Gasoline-washing:

Saw machine:

+ o+ o+ o+

Product finish.:

Adcitiona!l
- No heating and

is 300%

A

‘ocal heat

of PDK and under the MAK values

-
~

their nealth risks

‘ncise, hydrocarbons, formaldehyd,

carbonexid, phencl and quartz dust)

{noise, hydrccarbons, formaldehyd,

carbonoxid, pnencl)
{quartz dust)
‘hydrocart. ;
{(hydrocarctc.)
{hydrzccarb. )
(butanol)
{gasoline:
(noise)

(ncise)

health risks observed:

radiation

- Canger of accidents with high 1ift Truck
- Sawing macnhine dangers
- Ultraviclet and nfrararezc “ight 1n meliiing section

- Hand]l

- isbestes materials

ing cf

3
]

2.2 Inflyence of hazard

Atuminium:
Asbestcs: 2leural

Zarconcxid: Headache,

radicactive material

cus

Aluminium lung
- laques,

dizZz1ness,

and <«-rays

TTMMISsSicNs

“Alumincsis), Pneumoccnicsis

tAegsotneiicma
weakrnass,

Zrewsiness., vomizing,

Nervcus 2isorcers

SioR¥o] teuralgias, rescirztzry nfactions

Socrmaldeh o ce Zermatitis. TrrTTaTION ans fensi1tization of
TOUZCUS memcranes, Zhronica! ~esciratlry dizeases, irritation of

teriT ity o somen,
=1

espirall

TimgestiIn:,
cancer T “ihe

r-

heagacre, reurclog:cal effectsz,

ncse 2ngd zinuses,

ang ca2rma’

carzinocgentziiy .,



Phenol: Skin diseases, weight loss, marasmus, genetic effects,
irritation of moucous membranes, 1irritation of respiratory
tract, central nervous depression, headache, liver and kidney
toxicity, myocarcial effects

Quartz dust: Bronchitis, Preumoconiosis, Silticcsis, Silice-

Tuberculosis

2.2.1 Influence on obtserved disease rates - Distribution of

diseases in the plant

For the year 1982 the Hygienic Institute in Pleven prepared a

health report.

A1l 132 workers and empglcyees of the plant section observed were

examined bty different specialists.

£E2 persons {(ca. 40%) were described to have disease symptoms. 9
new cases (ca. 7% of all persons examined and 17% of persons
with symptoms) were freshly detected. 10 persons (ca. 7,t5% of
211 19% of persons with symptcoms) were defined to have profes-

sicnatl diseases.

The distributicn of conditions between speci1alitiss was:

N Pers. % dis. % ex. % symp.
{53) L122) (72
1. Neurclegical disorders 28 Pers, 49% 20% 3%
2. Internal diseases 19 Pers. 26% 14% 24%
2. ENT - discrders 17 Pers, 229 13% 22%
4. Zye gisorcers 17 Pers, 22% ‘2% 22%
um 72 Pers, 149% 60% 101%

Zue T2 The Fact, that 49% cf persons nac more than zne discrder,
cne might estimate, that abcut 18% {cf diseased) hal two Cis-
arzers ang 14% (of Jdi1seasegd) nac three Zisorders,

The Neurclogical Ziscrcers were 2istributed as fol'lows:
26 Farsons (49% o7 diseased zersons, 20% cf all a2xamined and 2%

277 zymptoms)

-

(9]



N Pers % dis. % ex. % neur. symp.
(E3) (132 (26)
1. Neurasthenie 15 Pers. 22% 11% 58%
2. Back Sympt. 7 Pers. 13% 5% 27%
3. Xlimacterium 4 Pers. 3% 3% 15%
Sum 26 Pers, 49% 20% 100%

Meurasthenie {(which have 11% of all examined perscns) might be
caused by following exposures in the factory:

Zarbcnoxide, Zold, Forma® dehyde, Phenol.

Also the back symptoms may be 1nfluenced by nerve irritating
substances like above.

These exposures are found mainiy 1in the core preoduction ang

casting machines section.

The internal diseases were distributed as follows:

N Pers % cis. % ex. % int. symp.

£3 (123) (19)
‘. Zastrcint.dis. 11 21% 2% 58%
2. Pesprrat.Zis. 2 2% 2% 16%
2. reart+Circ.dis. 3 6% 2% 16%
1. Rheuma 1 2% 1% 5%
E. Ciabetes ! 2% 1% 5%

sum IR 26% 14% 100%

Gastrcintestinal diseases [(which have 3% cof all sxamined ner-
n

t te caused by follcwing cccupationai exposures 1n the

rormalcehyde
TA1s substance mainly 2czurs in the core gproduczticr section anc

‘n The zzsting section o7 “he clant.

e respiTatory ¢ilseases mignt rte 2romoted v dust, ‘orm-
n

lZenvgde., 2iuminium, Zold and hydrocarcons.

0w

Age ziztr-3ution of ‘nternal d1ssases:



16-45 years 3 dis.Pers. of 82 examined (<4%)
45-55 years 14 dis.Pers. cof 29 examined (36%)
55+ years 2 dis.Pers. of 12 examined (17%)

This result indicates the possible expcsure of chronic cccupa-
tionail risk factors, in this case possibly formaidehyde.

The Tower figure in the age group over 55 years indicates a
drop-out proces.

Lenght of stay n plant of internal diseased cerscns:
1-15 years 3 dis.Pers. of 97 examined (23%)
15+ years 16 dis.Pers. of 36 examined {44%)

This highly significant difference also indicates the imbortance

cf the occupational factors on the disease freqguency.

As high internal-diseases-risk-group we can therefore define
peonlta, who worked more than 15 years in the plant and °s in the
age-group between 45 and 55 years of age. More than 40% of
nerscns ~ith these characteristics zre internally diseased. If
one adds the chronical neurological diseases tc this group, the
percentage of dJiseasec zersons in this categcry exceeds for
snure Z0% cf the populat:on of apbout 20 persons. Probably this
“igure is gressly identical with the above described zccupatio-
nal Zdiseases groun c¢f 10 persons.

For zhem, expcsure has T be stcopead and oreventive measures
rave +<c e %taken, not to expose further rgersons *tc the risk

factors in the risk claces.

The =2vye 2Jisorders ‘n the zilant zounulaticrn #as fcnd tc have
€2i7cwing cistribution
Y Pers % 218. % 2x. % eye symoc
"EZS 122) 17
‘. Zhr.Zcniunct. 6 11% z% 25%



3. Catarracta 1 2% ‘1% 6%
4. Others 4 8% 3% 22%
Sum 17 2z% 13% 99%

The main symptom 'n eye disorders was chronic cecnjunctivitis
which may te related to following exposures:

Formaidehyde and shenol; these exposur2s oczur mainly in the
core przguction and casting secticn of the clant.

The catarracta may be related %2 ulirzred radiation.

(O]
w

The main ENT~-disorders zccoraing ts the examination of the 1

persons were:

N Pers % dis. % ex. % ENT symp.
(23, (123) 17
1. Sharyngitis 7 12% 5% 41%
2. Toht.reuraigia 5 11 1,8% 35%
2. TYtis 1 29 1% 6%
+. 2tners z 8% 2% 18%
Zum 7 22 13% 100%

T2 matr symzIom <F onharyngots may be Zonneciet with Toilowing

1]
(3]

sr

S

~e: fzrmaldenyde, cuar+- sand, phenol, zclid, aluminium

 $alal
ust zrc nydrocartons:; the symotcem of cohtalmicus nerve neural-

[R]

312 may ze relateg to: Carbornoxide, formaldehyde. phenol.
“Y2gT f “rese supstances iInd axposures are founa in the cCore

u
rogucticrn and casting secticns as well as ‘n the sand tlasting

w

e zzsL.t: -f 3pove £taTi3TIIs 3re 3189 srangnened v Lhe

cazuTz 7 Lr ne “zgcratsry =-amiraticons gerformea o Plaven

-1 -

- ant
Qe - - - RS oY - PN T BT o)

- = - - T . '~ —“h <

J/er 2.7 lwed Timil3)

- N e e am . 1 cAaA - - - P - - - > 2 -
! tnaTEoI cnenci L, .12% zz.. frrmaizaayce....29,%% cC:z.



2, Meiters: nhenol.....50% pos., formaldehyde....25% pos.
2. Sandcerers: phenol.....25% pos., formaldenyde....42% pos.

4. Mechanics : chenol..... 2% formaldehyde....71% ocs.

.2.2 Influence cn econcmic ang amen-ty ‘0osses
There is ng guesticn that avoidable disease speils account feor

avcidable direct and indirect costs and losses ¢f sccioceconomic

tenefizts.

The average duration cf sick ieave in the Aluminium fTactcry was:

1936 7,5 days
1287 3,: days
1383 8,5 days
1983 3,4 days

The Incidence of sick leave spells per 100 workers was:

1986 172,34 new cases per 100 wcrrers
1387 122,28 - -
1ez2s 181,12 - -
1289 24,8 - -

The Prevalence of the number of Jays ‘n sick ‘eave per hundert

128 1271,1 2zys 312 leave ger 100 worlters

1Q87 021,77 - 7 -

tog2 12247 - -

1259 28g,?2 - -

‘Preya’znce = IncicencexDuraticon, f the :31%7uaticr s rather
itznle

~at means, “rim 20 acriers T Blaven £lant, there were 1r the
r ~2 2332 " tneorv I - 5 cerscns gsermanently “n 3ich
‘eave, tr oetter I ¢ 3% cf the 2iant ztaff These N o I% JC

z2Lzzunt f2r ~he cerszns, wWrs went zut of -zb zue tZ health



reasons {see above under point 2.2.1). Due to not available

statistics, the number cannot be estimated.

The machine Factcry “"Vapzarow” shows a duration of sick leave of
100 workers (we do not know, if the age groups are comparable!)
of about 1100 days per year, which means about 4% or four
workers out of 100 being sick all the year long.

The Macnine Factory "Ilinden” shows a duration of sick leave of
100 workers of maximal 257 days per year, which means that 3
workers cut of 100 are theoretizally sick for a whole year long,

or in other words. 3% of the personnel.

Due tc the fact, that we do not have the age distributions to
ccmpare, we can assume, that in the pleven aluminium plant 1
person of 100 personnel 1is lost yearly due to diseases origi-
nating -n the plant due to different working conditions to the
two cther plants. Due to the differences in lenght of sick
spells, one can assume that in the aluminium plant, there are
less chrcnic diseases than in the machine factory "Ilinden” and
the same amount as in the factory "Vapzarow”, but that there are
more acute speils in *the aluminium cast:g pilant than in the
factory "Ilinden”. This may be also caused by the influence of
a hisher proporticon of drop-outs 1in higher age because of

chronic diseases, which cannot be veryfied due to a lack c¢f

or 3nure, zne person zer year cut sf 1CQ wor:ers is lost to
SouZII/ITy Zue I¢ piant-‘nherant reascns, gcssibly the occu-
a

racter-stic 2f the nlant.

ne Jse'=ss8ly palg sarary ¢ these peorle wouid have seen better

O
al)

u3eq “IZr Fi~ancing CrotecT S an measures, Jue to the cnreonicity

“he 3-s2ases n cuestic~ z nhalf-+:me cf “he heaizth =ffects cf
~he orotecticn measure 117 Ze zpcout ‘D Le2ars. 4i1t-in these tser
2arsz, T'"e 3rcpo-cut  4Te cue “z e3tth rz2z30ns wi1') ZJecrease,

czunts c2nly f2r zZn2 ZJdroc-out e ,e2ars pefocre cension,
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the loss is doubled (due to the fact, that people drop out in average 5 years

betore pension, this is a substantial underestimation). T¥f one accounts for

the medical treatment during these 10 years, the loss is at least tripled. If

the person in question lives longer than these ten years, this loss due to -

not at all intensive treatment - is about fourfold a vears salary per 100

persons working per year.

We have therefore a minimal estimate of one salary per 1C0
workers loss per year, a moderate estimate of four saiaries loss
per 100 workers per year; I do not dear to estimate a maximal
loss due tc the conditions in Pleven Plant due to health rea-
sons, but it must be in the range of 10 salaries per year per
100 perscnnel only accounting for the loss of working time and

rather minima: treatment costs.

That means, chat 1% to 10% of the salaries costs are lost due to
the lack of proper working places protection in Pleven Aluminium
Plant, with a half-time of reduction in case of proper protec-
tion measures of about 10 years time.

I do not dear to estimate the cther costs, as for the famiiy,
production 'oss due to cersconnel change, etc., 2r to account for
~he sst mated ccsts of an earlyer death (does it cost or does it
sccnomize money, if people die short after their pension? -

there are different oceconomic opinions on this point!).

It wouid not be fair, to compare with the allover Incidence of
Sleven district (100,%t wvs. about 120-150 in Pleven plant), tc
compare ~#1th the allover duration of diseases 1n Pleven district
9.2 ss. 2,87 or with the alliover Frevalence in Pleven district
{888 ,Z /5. 1000 to *20C), due tc the fact of octher z2ge- and sex-
ibutians in the general popuiation and in the population

r
-7 *he -lant.

2uz. ¥ Zne -ompares the gJeneral 2ulgarian 2tatisti<s with the
zatz 2va'lzble for Sleven isee :=tatistics 3in +the appenaix),
Slevan 273tri12t 3hows uf A8 *2 b a3 ¢gi1strizt of 2uigar a «14n
~atrer “ow health stangard [(ang within <1his District Pleven

atuminium =Slant accounts for owertng =he zverage salues cf -3



district). Within Pleven District, Pleven town (with its fac-
tories) accounts for the highest average of diseases {(duration,
incidence, prevalence), so that Pleven Town may be, from the
health point of view, defined as a high risk area within Pleven
District, and Pleven District within Bulgaria, which fact is
probably caused by its factories.

The general lcss of working power and the general treatment
costs of chrconic diseases, nct accounting for other socio-
oeconomic iosses (e.g.: migration of skilled personnei and young
away from FPleven), as demonstrated or better: estimated for the
Aluminium Plant applies for the whcle town of Pleven. Urgent
action is needed to keep the damage within borders.

2.2 Techniques and methcdologies for immission and risk reduc-
tion
Thers are in occupational envircnment protection three points <f
attacw Tor reduction of risk:

Zmissioan reduction
- Transmissicon reduction
- Immissicn reduction

There 3re °*n occupat:onail medicine three czoints of preventive
- #sorrirg place control

- Heaizh centrol cof workers

- Management advice and 2c%ion menitoring

- Jse o7 zettar non-emitising *“ater1ais (£.3. n2 2sbestos, hetter
zang zuziity, ‘ess zlu SCraECc cue s mere precilze prcecduction:,

- Zzcauiatoon (Iore gcrocucing nachine, :2and)

- Llzeing 7 non Zrocuctove section 2oF factory rCore orosuc-
seandn

- Jsz =f z7nmer tzcnncicgy ‘2dtesei high TaF+ care



- Walls {(Noise)

2.3.3 Immission reduction

Glasses (Radiation)

Mouth preotection with masks {dust, chenoi)

Clothing change (phenol, formaldehyde}

- Ear props (noise)

- Washing with special products (phenoi)

2.3.4 Working place controil

- Doctor’s description of each working place and its risks
- Advice for management of necessary changes

Monthly contrel of working piaces
2.2.5 Health control of workers f!special investigations ac-
cording to working place and exposure)
- Start of employ nent
- Each year
- On recuest of the worker or of the management
2.2.5 Management acvice and action monitoring
- Doctor and Security engeneer in the management board!
- Teaching of occupational health and risks c¢f the concerned
~workers in selected groups
- Workshops for occupational heaith action and registry with the

workers of the piant



3. Summary:
Pleven Aluminium Casting Plant is one <f the Pleven Factories
which acccunt for the low health status cf Plevenrn Population,

comparing with Pleven District ant Bulgar:ta.

The main diseases caused by cccupaticonal exposure in Pleven
Plant are:

- Neurasthenia

- Gastrcenteritis

- Back disorders

- Pharyngitis

- Conjunctivit:s

- Cphtalmicus Neuraigia

- Chronic respiratcry and cardial diseases

A1l these symptoms and diseases may be bpbrought -°n connection
with occupational exposure, for instance with the emissions of
the core oroduction and the casting section of the plant but
alsoc with other working places within the slant.

The main 2ccurcational haczards of <these working places are
fcrmaiZdenyde, phencl, hydrocarbens, carponoxide, quartz sand,
reise, cc'd and heat, and others t'ike UV, Samma-, Infraredradia-

~-on or zsbestos.

The z7ant spec:fic occupaticnal risk is causing at least =he
“oss of zne person’s satarv per year ter 100 personnel, but one
nas tz account for 4 %o 10% loss of the entire salary costs in
~ns rexi Ten years after apprcepriate measures in order to reduce
~he ~13pr., due to the <chrenicity of <“he ceonditions, “f orne

acczunts: 2nly fer working Lime ‘oss and for (very low) treatment

4 zat 27 rzzommencaticons TS CmMMISSion reguction ang for occcupa-

lTZIrnar megtial action ts fTven,



Annex 7

UNIDO EXPERT GROUP MEETING

INTEGRATED QUALITY CONCEPT:

case study on integrated monitoring
(environmental /occupational /technological aspects)
PLANT FOR ALUMINUM CASTS, in Pleven Bulgaria

AGENDA AND TIMETABLE

Monday, 12 November 1990

10:00-10:15
10:15-10:30

10:45-11:30
11:30-12:15
14:00-14:30

14:30-15:15
15:30-16:00

16:60-16:45
Tuseday, 13
9:00-10:30
10:45-12:00
14:00-15:00
15:00-15:45

16:00-16:45

16:45-17:00

Opening address: UNIDO

Integrated Quality Concept

M.Boutoussov

Demonstration of the Videofilm

about Pleven Plant

General Description of the Main Findings
and Suggestions on the Agenda.
A.Jarnelov

Results of the on-site investigation

and measurements by ALPENCONSULT

H.Meisterhofer

Brief Statements of the Expert Group on
their Findings

W.Gaubinger, I.Stankovich, H.Priza,

H.Meisterhofer, A.Jarnelov

Essentials of Environmetal Economics
R.Luken

November 1990

Informal Discussion

Detailed Report and Suggestions of
a Consultant in Aluminum Casting
Technologies- I.Stankovich

Detailed Report and Suggestions of a
Consultant in Environmental Engineering
-W.Gaubinger

Detajled Report of a Consultant in
Occupational Health and Toxicology
-H.Friza

Detailed Report of Group Leader-
=-A.Jarnelov ’
Discussion and Comments



Wednesday, 14 November 1990

9:00-10:00 Comments of Representatives from Pleven
Plant- E.Vankova, N.Ekov, T.Shoumkova.
10:00-10:45 Comments from UNIDO

~-R.Luken, S.Maltezou, V.Iliev, R.Williams

11:00-12:00 Working Discussion on the Assessment of
the Status with Integrated Quality
at the Pleven Plant

14:00-15:15 Working Discussion (Continuation)

15:30-15:45 Draft Statement on Discussed Matters-
-A.Jarneliov

15:45-16:15 Comments from Participants

16:15-16:45 Finalization of Economical Issues of the
Proposed Plan of Environmental and
Technological Rehabilitation-
Consultants

Thursday, 15 November 1990

9:00-10:00 Comments on Availability af Funds
Mobilization for Implementation of the
Proposals of Group Meeting-
H. Meisterhofer, 1.Stankovich, A. Jarnelov, ooinions of
EMGI Section and Infrastructure Branch (UNIDO)
10:00-10:30 Working Discussion

10:45-12:00 Pinalizatioﬁ of Discussion and Nomination
of the Editorial Group for Final Document

14:00-16:00 Editorial Group, Consultations with UNIDO
and Bulgarian Authorities- A.,Jarnelov



LIST OF PARTICIPANTS
UNIDO EXPERT GROUP MEETING

Integrated Quality Concept : case study in Integrated
Monitoring (Environmental/Occupational/Technology Aspects)
PLANT FOR ALUMINUM CASTS, Pleven, Bulgaria
12-15 November 1990

1. A.Jarnelov, Group Leader, UNIDO consultant, SI/BUL/90/801
2. W.Gaubinger, UNIDO consultant, SI/BUL/90/801

3. H.Friza, UNYDO consultant, SI/BUL/90/801

4. I.Stankovich, UNIDO consultant, SI/BUL/90/801
5. H.Meisterhofer, UNIDO contractor, SI/BUL/90/801
6. E.Vankova, Pleven Plant, Bulgaria

7. N.Ekov, Pleven Plant, Bulgaria

8. T.Shoumkova, association Metal Technology, Bulgaria
9. M.H.A.Hamdy, Director,IIS, UNIDO

10.S.Maltezou, IPCT, UNIDO

11.W.Kamel, Chief, ECU/PPD, UNIDO

12.R.Luken, ECU/PPD,UNIDO

13.M.Lesjak, ECU/PPD/UNIDO

14.B.Karlsson, Head, PLAN/IIS, UNIDO

15.G.Roces, AREA/PPD, UNIDO

15.C.Winkelmann, PRAS/0S, UNIDO
i6.C.Walker-Brosio, CONTR/GS, UNIDO

17. V.1liev, MZT/10, UNIDO

18. G. Donocik, AREA/PPD, UNIDO

19. N. Falcon Castro, EPL/iINF, UNIDO

20. M. Boutoussov, IIS/INFR, UNIDO





