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Abstract

The paper presents the industry waste management in Man Star Trucks&Buses Starachowice. Man Star Trucks&Buses
produces public transport buses. Since the turn of 2006/2007 the industry waste management has been implemented in
accordance with the Environmental Management System (EMS). The introduction of the EMS has contributed to positive
changes in waste management, both: in terms of environmental protection and the finances.
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1. Introduction

EMS is part of the complete management system.
That includes: organizational structure, planning
activities, procedures, processes and resources
needed to develop, implement, review and maintain
environmental policy and the management of
environmental aspects.

The basic task of EMS is business in the field of
environmental protection [1]. It helps to prevent
the environmental problems by considering
environmental aspects in planning, design,
production and maintenance. In addition, the EMS
forces to introduce organizational improvements.
That allows the maximize corrective actions. And, as
the consequence, to continuously reduce the negative
environmental impacts.

Entrepreneurs accomplishing the EMS use tools
associated with systemic approach to environmental
management, such as standards ISO 14001 and
EMAS.

1.1. Standard 1SO 14001

Environmental Management System certification
according to ISO 14001 in many cases is used to
evaluate potential business partner. The main task

of ISO 14001 is to support environmental protection
and pollution prevention in a way, which considers
the socio-economic needs. ISO 14001 contains
requirements, which can be objectively audited,
but do not include requirements of environmental
activity. ISO 14001 is intended for all organizations,
regardless of the type and size, and for use in different
geographical, cultural and social conditions [1].

1.2. Eco Management and Audit Scheme (EMAS)

The essence of the Eco-Management and
Audit System (EMAS), the EU’s environmental
management system, is looking for the possibilities
of minimizing the impact on the environment and
improving the efficiency of these activities [2].

EMASregistration [ 1] means that the organization has
an efficient environmental management system, which
significantly contributes to reduce operating costs, €.q.
waste disposal. In addition, EMAS registration makes
this organization competitive on the market. Eco-
Management and Audit Scheme [1] is a tool addressed
to all companies and institutions, that systematically
identify the environmental aspects. It helps to develop
and implement action plans which allow progressively
reduce their environmental impact.
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The most important is the international standard
ISO 14001, because it specifies a system by which
companies are implementing an environmental
management system [4].

The implementation of EMS based on the
requirements of ISO 14001 is regarded as a step
towards EMAS registration. Comparison of key
features and requirements of ISO 14001 and EMAS
are shown in Table 1.

Table 1. Similarites and differences between ISO 14001

and EMAS [1, 4]

AEMIEIETS 1SO 14001 EMAS
characteristics
Scope Worldwide EU
The first
environmental Voluntary Obligatory
report
The organization Cpmpllance W't.h
should establish and applicable regulations
Environmental | . of environmental
. implement a procedure .
Policy N protection; must be
for identifying legal and : ) :
; published in a ecological
other requirements
statement
Aims & Must be associated with |  Should be defined by
Objectives the environmental policy | number and time limits
. Programs must be
Ecological ; Separate programs must
relevant to the aims and
Programs objectives be used for other tasks
In relation to
With regard to the the company,
organization, the communicating
EMS EMS and control with authorities and
documentation, requires shareholders, higher
continuous improvement requirements for
continuous improvement
Ecological Internal audits of system Aiﬁsfrfmm :)c:toec(istizs
controlfinternal | in the voluntary control . P
audits cycle environment, every
three years
Only an accredited
person or institution
Bv accredited for the validation of
Certification/ Dy accredried ecological set up by
L certification institution/ "
Registration non-intemational regist the authorities of the
gistry Member State, the
registration in the
register of EMAS
Formal A certificate issued Certificate of
confirmation by a certifying participation in EMAS
Additional Lack Higher requirements for
requirements employees

2. Man Star Trucks&Buses Starachowice

Man Star Trucks&Buses Starachowice produces
low-floor buses and articulated MAN. The company
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provides components and body in a raw state, ie after
the coating process, sheeting process, and the initial
assembly in the courts and Salzgitter in Germany
[3]. Production capacity of this factory allows to
produce buses at the rate of 18 buses per day. Annual
production of buses in Starachowice reached 890 in
2006, and in 2007 — 956 [3].

3. Environmental Management System in Man Star
Trucks&Buses Starachowice

EMS was launched to implement the Man Star
Trucks&Buses at the turn of 2006/2007. In terms
of waste management it introduced new rules
aimed at protecting the environment. That included:
segregation of waste at its origin, minimizing the
effects of the waste (e.g. gradual abandonment of
the use of unnecessary packaging). Fulfillment of the
requirements and, as a consequence, the certification
of ISO 14001 standards was achieved on 30 October
2007 [3].

3.1. Waste management in the Man Star Trucks&Buses
Starachowice

The amount of waste generated in Man Star
Trucks&Buses depends on the number of produced
buses. The percentage of waste generated during
production of one bus in 2007 is shown in Figure 1.
Quantities of waste generated before the introduction
of EMS and in the first year of EMS operation are
shown in Table 2.
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Fig. 1. The percentage of waste during production of one
bus in 2007 in Man Star Trucks&Buses [3]
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Table 2. Quantities of waste produced in Man Star
Trucks&Buses [3]

Quantity [Mg

Wastes 2005y. | 2006y. | 2007y~
stored waste e.g. remains oils,| 144.1 66.8 82.62
cooling fluids
waste for reused e.g. coloured | 141.34 24745 | 34218
strap
waste for reused e.g. waste| 411.63 4451 434.86
paper, foil
wood waste: sawdust, shavings 314.8 263.16 335.10
Scrap 2500.9 2772.5 | 3357.07
Total 3512.77 | 3795.01 | 4551.83

* the first year of EMA implementation

3.1.1. Changes of waste management

Environmental Management System, introduced in
Man Star Trucks&Buses contributed to changes in
waste management (Table 3).

Table 3. Changes due to the introduction of the EMS [3]

Before the introduction

Following the introduction of EMS

quantities of waste
containers, the lack of

of EMS
Lack of proper waste Introduced waste segregation
segregation
Lack of sufficient Waste containers were purchased

and made a sign of waste, ie waste
code designation

signs

Lack of staff awareness Introduced staff training on

on environmental environmental protection, leaflets
protection are distributed among employees on

the EMS

Lack of waste press

Purchased a waste press; decreased
volume of waste stored

Failure to minimize the
impact of waste

Separate waste at source
Renounced unnecessary packaging

Poor conditions of
storing waste

Introduced to improve conditions
for the storage of waste (storage
expansion)

The large emissions of
glue during the pegulan
gluing*

Change of gluing technology

Alarge quantity of
paint consumed in the
process of painting
buses

Purchased a device for cathode
surface coating

* waste generated during gluing inside the bus.

3.1.2. Collection and storage of waste

In the company a selective collection of municipal
and industrial waste was carried out [3]. At the
workstations municipal waste containers and process
waste containers (tight pallet or a mesh pallet,
liquid waste tanks with capacity of 1 m®) are placed.

Waste containers are marked with a code of waste
in accordance with [5]. Municipal waste is collected
in containers with a capacity of 5.0 m* located near
production facilities and office space. Process wastes
are segregated, compacted, weighed, and picked up
by an external company. Scrap metal is collected in
six containers (with a capacity of 5 cubic meters)
located in the waste store. Scrap metal is collected by
type: copper, brass, stainless steel [3].
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Fig. 2. Management of industrial waste in Man Star
Trucks&Buses [3]
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Fig. 3. Management of scrap in Man Star Trucks&Buses [3]

3.1.3. Recycling Waste

The introduction of EMS in Man Star Trucks&Buses
helped to carry out the following recycling of waste [3]:
1) wood — used pallets, plywood scrap, sawdust — are
sold to employees of Man Star Trucks&Buses;

2) scrap steel and color — galvanized steel, chrome,
copper, aluminum, —are sold to the outside company;

3) waste paper — cartons — are sold to the outside
company;

4) electronic equipment — broken electronic equipment

— to be cast outside recycling company.

Man Star Trucks&Buses makes profit by recycling
of electronic wastes. The outside company pays 50-
70% of the value of broken electronic equipment.
Wastes are transported every two months [3].
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Fig. 4. The quantities of secondary raw materials used in
Man Star Trucks&Buses

3.1.4. Waste Treatment

3.1.5. The costs of waste management

In 2007, 4551.83 Mg of waste was generated by
Man Star Trucks&Buses. The company sold 3575.83
Mg of waste. The win amounted to 4582845 PLN.
Directed to disposal 1496 Mg of waste, incurring the
cost of 668385 PLN [3].

700 00O Tlel]

600 000 531 292711

500 000 o

A00 000 4

300 000

S5 i 137 092,77

100.A00:+ 20 385,31

Production waste is utilized off-site. The types and
quantities of recycled wastes are shown in Figures 5 — 6.
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Fig. 5. Non — hazardous wastes recycled in 2007 [3]
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Fig. 6. Hazardous waste recycled in 2007 [3]

Fig. 7. Waste disposal costs in the first year of EMS [3]
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Fig. 8. Profits from the sale of scrap in 2007 [3]
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4. Conclusions

1. The implementation of the EMS in Man Star
Trucks&Buses Starachowice favorably affected
the industrial waste management.

2. In the first year of operation of the Environmental
Management System more than three fold increase
in the amount of waste used as compared to 2005.

3. Wood wastes and steel scrap are the main raw
materials used in Man Star Trucks&Buses
Starachowice.

4. Expenditures during implementation of the
Environmental Management System were returned
in about 4%, in the year of 2007. The biggest
profits were made by sale of waste paper and wood
wastes.

Jolanta Latosinska
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Gospodarka odpadami
w Man Star Trucks&Buses Starachowice
w aspekcie wdrozonego Systemu
Zarzadzania Srodowiskowego

1. Wstep

System Zarzadzania Srodowiskowego (SZS) stano-
wi czg$¢ ogolnego systemu zarzadzania. Podstawowe
zadania stawiane przed SZS to sterowanie dziatania-
mi srodowiskowymi i kontrolowanie funkcjonowania
przedsigbiorstwa w obszarze ochrony srodowiska [1].
System Zarzadzania Srodowiskowego pomaga zapo-
biega¢ powstawaniu problemow Srodowiskowych
poprzez uwzglednienie zagadnien Srodowiskowych
w sferze planowania, projektowania, produkcji oraz
w pracach serwisowych. SZS wymusza wprowadze-
nie udoskonalen organizacyjnych, pozwalajacych na
maksymalne ograniczenie dziatan korygujacych na
rzecz dziatan prewencyjnych oraz prowadzenie pro-
cesu ciaggltego zmniejszania negatywnego oddziaty-
wania na srodowisko. Przedsiebiorcy realizujacy SZS
moga korzysta¢ z wielu narzedzi zwigzanych z syste-
mowym podejsciem do zarzadzania srodowiskowego
np. normy [SO 14001, system EMAS.

Podstawowym zadaniem normy ISO 14001 jest
wspomaganie ochrony srodowiska i zapobieganie za-
nieczyszczeniom w sposob uwzgledniajacy potrzeby

spoleczno-ekonomiczne. Norma ISO 14001 zawiera
wymagania, ktére mogg by¢ w sposob obiektywny
audytowane, jednak nie zawiera wymagan dotycza-
cych efektow dziatalnosci $rodowiskowej. Norma
ISO 14001 przeznaczona jest dla wszystkich orga-
nizacji, niezaleznie od rodzaju i wielkosci, oraz do
stosowania w réznych warunkach geograficznych,
kulturowych i spotecznych [1].

Istota Systemu Ekozarzadzania i Audytu EMAS
jest poszukiwanie mozliwo$ci minimalizacji oddzia-
tywania prowadzonej dzialalnosci na $rodowisko
oraz podnoszenia efektywnosci tej dziatalnosci [2].

Rejestracja w systemie EMAS [1] oznacza, Ze orga-
nizacja posiada sprawny system zarzadzania $rodo-
wiskowego, ktdry znaczaco przyczynia si¢ do obnize-
nia kosztow dziatalnosci, wptywajac jednoczesnie na
wzrost konkurencyjnosci takiej organizacji na rynku.

Najwazniejsza jest norma mig¢dzynarodowa ISO
14001, poniewaz okresla system, wedlug ktorego
przedsigbiorstwa wdrazaja system zarzadzania S$ro-
dowiskowego [4]. Wdrozenie SZS w oparciu 0 wy-
magania normy [SO 14001 traktowane jest jako krok
w kierunku rejestracji w systemie EMAS.
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2. Man Star Trucks&Buses w Starachowicach

Man Star Trucks&Buses w Starachowicach pro-
dukuje niskopodlogowe autobusy komunikacji miej-
skiej oraz przegubowe MAN. Firma dostarcza kom-
ponenty i nadwozia w stanie surowym tzn. po proce-
sie lakierowania, oblachowania, wstepnego montazu
do zaktadow w Sadach i Salzgitter w Niemczech
[3]. Zdolnosci produkcyjne starachowickiej fabryki
pozwalaja na wyprodukowanie 18 sztuk autobusow
dziennie. Roczna produkcja autobusow MAN Star
Trucks&Buses w Starachowicach w 2006 roku wy-
nosita 890 sztuki, w 2007 roku — 956 [3].

3. System Zarzadzania Srodowiskowego w Man Star
Trucks&Buses w Starachowicach

System Zarzadzania Srodowiskowego rozpoczeto
wdraza¢ w Man Star Trucks&Buses na przetomie
roku 2006/2007. W zakresie gospodarki odpadami
wprowadzone nowe zasady, majace na celu ochrong
srodowiska, obejmowaly m.in.: segregacje odpadow
u zrodta ich powstania, minimalizowanie skutkow
powstawania odpadéw. Certyfikat wg Normy ISO
14001 uzyskano 30 pazdziernika 2007 roku [3].

W 2005 roku wykorzystano 90 Mg odpadow prze-
mystowych, a unieszkodliwiono 500 Mg. W pierw-
szym roku funkcjonowania SZS (2007 r.) liczba od-
padow przemystowych wykorzystanych wyniosta 350
Mg, a unieszkodliwionych 60 Mg [3].

W przedsiebiorstwie realizowana jest selektywna
zbidrka odpadow poprodukecyjnych i komunalnych
[3]. Na stanowiskach pracy rozmieszczone s3 pojem-
niki na odpady komunalne oraz pojemniki na odpady
poprodukcyjne. Pojemniki na odpady oznaczone sa
kodem odpadéw zgodnie z [5]. Odpady komunalne,
do czasu odbioru zbierane sg w kontenerach o po-
jemnosci 5,0 m® rozmieszczonych na terenie zaktadu.
Odpady poprodukcyjne sg segregowane, prasowane,
wazone, a nastgpnie odbierane przez firm¢ zewnetrz-
ng. Ztom zbierany jest do 6 konteneréw ustawionych
w magazynie odpadow. Ztom zbierany jest wedtug
rodzajow, tj.: miedz, mosiadz, stal nierdzewna [3].

Wprowadzenie SZS w Man Star Trucks&Buses
przyczynito si¢ do realizowania recyklingu nastepu-
jacych odpadow [3]:

1) drewno — zuzyte palety, Scinki sklejek, trociny; sprze-
dawane pracownikom Man Star Trucks&Buses;

2) ztom stalowy i kolorowy — gtownie blachy ocyn-
kowane, chrom, miedz, aluminium; sprzedawane
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zewngtrznej firmie;

3) makulatura — opakowania tekturowe; sprzedawana
firmie zewnetrznej;

4) sprzet elektroniczny — zepsuty sprzet elektronicz-
ny; oddawany do recyklingu firmie zewnetrzne;.

Dzigki recyklingowi przedsigbiorstwo pozyskuje
fundusze, m.in. na zakup nowych czgsci. Firma ze-
wnetrzna odbierajaca sprzet elektroniczny placi 50-
70% ich warto$ci. Wywoz odpadow odbywa sie co
dwa miesiace [3].

Odpady poprodukcyjne powstajace w Man star
Trucks&Buses kierowane sa do utylizacji poza za-
ktadem.

W 2007 roku w Man Star Trucks&Buses powstato
4551,83 Mg odpadow. Sprzedano 3575,83 Mg odpa-
dow. Uzyskano 458 2845 zt przychodu. Zysk ze sprze-
dazy surowcow wtornych to suma kwot: 1 568,00 zt
(folia), 11 382,00 zt (makulatura), 1 631,00 zt (to-
nery), 5 175,00 zt (drewno), 1 662,00 zt (olej prze-
pracowany), 5 340,00 zt (opakowania metalowe),
1 341 781,70 zt (ztom stalowy), 919 562,76 zt (ztom
zeliwny), 2 294 441,60 zt (ztom kolorowy) [3].

Do utylizacji przekazano 1 496 Mg odpadow po-
noszac koszt 668 385,00 zt [3]. Sume¢ kosztow uty-
lizacji odpaddéw w pierwszym roku funkcjonowania
SZS tworzyly koszty utylizacji odpadéw poproduk-
cyjnych (531 292,73 zt), koszty utylizacji odpadow
komunalnych (137 092,77 zt) oraz koszty pomiarow
i badan (20 386,31 zt).

4. Wnioski

1. Wdrozenie Systemu Zarzadzania Srodowiskowe-
go w Man Star Trucks&Buses Starachowice ko-
rzystnie wplyneto na gospodarke odpadami popro-
dukcyjnymi.

2. W pierwszym roku funkcjonowania Systemu Zarza-
dzania Srodowiskowego uzyskano ponad 3-krotny
wzrost ilosci odpadow wykorzystanych w porowna-
niu do ilosci wykorzystywanych w roku 2005.

3. Drewno i ztom stalowy to gtowne surowce wtorne
wykorzystane w Man Star Trucks&Buses Stara-
chowice.

4. Naktady poniesione na wprowadzenie Systemu
Zarzadzania Srodowiskowego zwrdcity si¢ w oko-
to 4% w 2007 roku. Najwigksze zyski osiagnigto
ze sprzedazy makulatury oraz drewna.



