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The Characteristics of Transport Process, of System
and Transport Technology of Municipal Waste

on the Example of the Village of Walcz

Charakterystyka procesu transportowego, systemu i technologii
transportowej odpadéw komunalnych na przykiadzie gminy Walcz

The article discusses the planning process for road transport operation connected with
the carriage of municipal waste and also presents the organization of mixed municipal waste
collection on the example of the analysis of travelled transport routes performed in specilis-
tic means of transport owned by a service company in Walcz Commune in West Pomeranian
Voivodeship (wojew6dztwo zachodniomorskie). Presented elements of planning process and
of the carriage of municipal waste in road transport in legal, technical and economic aspects.
It also includes all legal information relating to the road carriage of goods as well as the con-
ditions that must be met by the service company while executing this kind of carriage and
economic business. The characteristics of the transport process, the transport technology,
the transport systems were made, too. The purpose of this article is to present the transport

process and transport system of municipal waste.

Keywords: road transport, municipal waste, means of transport, transport operation

Introduction

Almost any type of activities carried out by a individual person results in the
formation of municipal waste. This refers both to everyday life and vocational life.
Waste administration rules, in particular municipal one are directly related to logis-
tics conditions and processes connected with waste prevention rules or minimizing
its quantities, its removal from the places of formation, and also waste utilisation or
disposal in a way that ensures protection for human life and health as well as the
protection of the environment which are set forth in the Act on municipal waste.
The amounts of produced municipal waste are increasing along with the country’s
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economic growth and the growing demand for all material commodities and better
living standard of households. The treatment of the increasing amount of waste
will make particular local authorities to create technical and economic conditions
for the appropriate treatment of waste to allow its reuse in whole or in part, or its
disposal in the case when its utilisation is impossible, inappropriate or economi-
cally unjustified.

1. The characteristics of the process and transport system

1.1. Transport process

Carrying out one transport operation by any way linked to the movement of
commodities by appropriate means of transport requires respective organizational
and executive activities as well as trade service. The transport process is called
a series of defined achievements mutually correlated as a result of which cargo
will be delivered to a recipient. The correct transport process [1] consists of three
basic operations: organizational, executive and trading ones. Through organiza-
tional operations one should understand the planning of carriage routes as well as
the preparation of transport documents. The executive operations include the car-
riage itself, that is everything related to the carriage process which means at least:
the cargo loading, carriage, unloading, simultaneously being the operations which
involve a vehicle directly. The last group of operations are trade ones which relate
to financial questions - more precisely to a transport fee for the carriage of goods or
persons [2]. Road transport of waste in the field of waste collection and waste
transport is a specific type of transport. In the case of municipal waste carriage the
very basic transport process remains unchanged but the characteristics of such
goods presented in the previous parts of the article make the road carrier to plan
and execute the transport process more carefully. Entrepreneurs that conduct this
type of economic activity, as waste purchasers, perform the activity in the scope
of road transport for their own needs. Waste transport process is called a string of
activities and tasks which are aimed at creating a certaing entirety. Transport
process is aimed at carrying the waste to final location in a fast and quick manner.
Owing to the transport processes we know where the cargo is located all the time.
In waste transport the very essential information is the type of waste in the transport
process (Fig. 1) [3]. Depending on the fact whether the waste is mixed or segre-
gated the operations connected with it will be lengthened or shortened.

The sample transport process realized in the Municipal Community Plant is
presented in Figure 2 [1], in which the process of mixed municipal waste is shown
where the refuse is sorted.

While analysing the above specificatons [1, 4], which show transport processes
one can notice a distinct difference between the transport of mixed waste and the
transport of segregated one. While mixed waste conveyance which is executed by
the Municipal Community Plant all waste collected from inhabitants is transported
directly to a landfill.
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Fig. 1. The sample transport process of municipal waste [3]
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Fig. 2. The transport process of mixed waste [1]
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Yet in the transport process of segregated waste a part of the waste, which is pro-
duced in a household, is transported directly to waste landfill, and the rest of waste
which undergoes segregation, e.g. paper, glass, plastic and metals is transported to
the damp site in the Municipal Community Plant. The works like wastepaper or
plastic baling are performed in the goods yard. After the baling process the obtained
cubes are stored in a warehouse where they remain until sold further on. All metals
are searched for in the plastic waste and given away to a scrap metal lump store.
Thanks to the activities related with searching and storing metals and their further
sale the Municipal Community Plant may assign financial sources to its invest-
ments e.g. the purchase of new means of transport. The glass, which is recovered
from bins and bags taken from inhabitants as well as companies, is collected and
transported to glass factory where it is sold. The Municipal Community Plant on
its own seeks for recipients of its waste which may be sold in the aftermarket.

1.2. Transport technology

While choosing the technology of transport process we base upon a decisive
factor which is transportability of cargo. Transportability of cargo is divided into:
transportability of carriage, transportability of load and economical transportability.
The transportability of carriage is related to cargo resistance to damage which may
occur while conveyance. The transportability of carriage is affected by: material
transportability of cargo which is directly connected with chemical as well as bio-
logical features of cargo. The technical transportability of carriage is dependant
on the form of cargo, its mass, shape and volume. The economical transportability
of cargo arises from the relations between the transport cost and cargo value.
The transportability of load determines the resistance to piling. It demonstrates to
what extent the area of transport vehicle and storing area are utilised. Thanks to the
transportability the cargo may be divided into two groups: those unsusceptible to
piling which indicates poor transportability of cargo and the other group of suscep-
tible ones which indicates that the cargo possesses a high transportability of cargo
as well as economical one [3].

While choosing the technology we do not do it freely but what we take into
consideration is the mass of cargo, type of cargo, and technical equipment of
a carrier and other participants of the process, that is, consignors and recipients of
the cargo [3]. The type and the form of cargo that we deal with is decisively influ-
encial on the selection of certain technical measures. Each of the two parties wants
the cargo to reach a recipient from a consignor in an intact condition, unchanged
and in a specified period of time. To transport municipal waste a specialized tech-
nology, manual or automated one, is used [5].

1.3. The transport system for municipal waste

Transport system refers to the organisation of waste transport on a specified area.
Such an area may be for instance a town or a region. For waste in the Municipal
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Community Plant a circuit system has been applied [4]. The system is characterised
by the fact that it is performed on a specified route, where the waste is collected
in particular places. Their locations are determined along a continued and planned
route [3].

1.4. Procedure concerning preparations (planning)
for municipal waste transport

A very crucial element of a safe transport process is to execute its proper plan-
ning using adequate procedure. It is essential not only because of transport costs
but most of all because of safety for other traffic participants and for natural envi-
ronment. The description of such a procedure is as follows:

The purpose of procedure
The purpose of procedure must display the range of duties and principles of
conduct which refer to the preparation and transport of municipal waste.

The scope of procedure

The scope of procedure includes activities ranging from obtaining waste trans-
port permit, through other activities and obligations of an entity that transports such
waste - to it is passed over to a landfill.

The detailed description
A waste holder that runs business in collecting or transporting waste is obliged to

obtain permit to run such a business. The permit to conduct business activity in the

field of waste carriage is issued by Starosta (County Mayor), proper in the respect
of the seat of or the residence of a waste holder - after consulting a relevant vogt,
an alderman or a mayor.

The petition for the conduct of business activity in the field of waste collection

or waste conveyance should include [6-10]:

1) specification of waste types to be collected or conveyed, in the event when
determining waste type is not sufficient enough to define threat which this
waste type may cause for the environment, a proper authority can summon
the petitioner to give basic chemical waste composition and its properties,

2) marking the area of the business operations,

3) indicating place and manner of waste storing,

4) indicating manner and means of waste transport,

5) presenting technical and organizational possibilities which allow to execute
waste collecting and transport operations properly,

6) estimated period of waste collection and conveyance operations.

Passing over a batch of municipal waste by a waste producer to another waste
holder, for example for further conveyance, takes place with the use of ,,Waste
Transfer Notes” - made up by the waste producer. The duties of the waste holder,
that conducts business activity, exclusively in the field of transport to a landfill,
include [6-10]:
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¢ holding a “Waste Transfer Notes” with a confirmation of waste receipt,

e holding a transportation document with the description of hazardous goods
(wastes),

holding a circulation permit for the vehicle to convey hazardous waste,

holding ADR licence, by a driver, certifying the graduation from Improvement
course for the drivers carrying hazardous waste,

putting on a vehicle fluorescent warning plates,

maintaining cleanlines of load box on a vehicle,

inspection of packaging condition and its marking with letter “A”,

inspection of waste load safeness fixing on a vehicle.

Before each lading of waste the load box of the vehicle should be thoroughly
cleaned, particularily off sharp and hard objects (e.g. nails, screws) which do not
constitute an integral part of the vehicle body. It is advisable to cover the floor with
foil to prevent damage to the packaging. The waste loading and unloading (pallets,
containers of big-bag types) should be carried out with the use of a crane or a hoist.
The one who conveys waste should refuse to accept the shipment of waste which
does not have the marking of products or waste, and also in the case where the
packaging has been damaged while loading. Units of shipment should be arranged
and fixed on the vehicle so that they cannot move and they are not exposed to fric-
tion, shock, overturning or falling out of the vehicle during transportation. While
being transported the cargo should be carefully covered with foil or tarpaulin to
prevent damage. After each unloading of waste off the vehicle, it is necessary to
check carefully whether there is any remains of the transported waste on the sur-
face of the load box. Should any remains be found, they ought to be removed
immediately, and the vehicle and its equipment thoroughly cleaned, in accordance
with the rules for the disposal of municipal waste [6-10].

2. The characteristics of the collection and transport of municipal
waste on the example of the community of Watcz
serviced by the company of Altvater - Eneris

2.1. The characteristics of the municipal company

The study was carried out on the basis of one of the largest municipal compa-
nies in Wielkopolskie Province (wojewodztwo wielkopolskie). The company is
currently dealing with comprehensive waste management services which include
among others the collection and transport of municipal and electrical and electronic
waste as well as large-scale one. The company also conducts selective collection of
packaging waste in the source of their formation, then segregates it and later on
passes it over to recycling companies. It also provides year-round cleaning services
for roads, streets and sidewalks. The area of business operations includes poviats
(counties) located in the 3 provinces in the north-west of Poland. The company
provides services to the poviats (counties) of: pilskie, chodzieckie, czarnkowsko-



The Characteristics of Transport Process, of System and Transport Technology of Municipal Waste ... 397

-trzcianeckie, czluchowskie, waleckie, wagrowieckie and gdanskie. Owing to its
selective collection activities, the company has its own sorting facility. The waste
is systematically sorted immediately after collection and then sorted into particular
kinds and colours:

— plastic: white, blue, green, mix,

— glass: white, brown, mix,

— waste paper: cardboard, “newspaper wastes”, mixed paper.

The segregated waste, collected with separation into fractions, is sorted and
stored in the storage - transport facilities of the company. The municipal waste
collected in the area of the Wielkopolska Province (wojewodztwo wielkopolskie)
is transported to a landfill. The company also provides services in the West Pomera-
nian Province region (wojewddztwo zachodniopomorskie). The waste collected
from this region of municipal waste management is deposited in the Wardyn Gérny
Landfill. These actions are due to the Act’s restrictions that determine that waste
collected from a certain economic region cannot be moved to another. The com-
pany operates in the region in Wielkopolska Province and Szczecin region in
West Pomeranian Province (wojewddztwo zachodniopomorskie). The division of
Wielkopolskie and Zachodniopomorskie Provinces (voivodships) into municipal
waste management regions is as follows [11].

2.2. The characteristics and organization of the municipal waste
management system in the commune of Walcz

The principles of municipal waste management in the area of the Walcz commune
were elaborated in the document of RESOLUTION No. 2177/11 of the Zachodnio-
pomorskie Province Board dated 30th December 2011 on the opinion on the draft
Waste Management Plan for the Town of Walcz for the years of 2010-2013 with
the prospect for the year of 2017. The basis of this plan is Article 14 item 7 pt. 4 of
the Waste Act of 27 April 2001 (The Journal of Laws of 2007, No. 39, item 251,
as amended). The commune of Walcz belongs to the Waleckie county and is located
in the Zachodniopomorskie Province. The service for the commune is executed
owing to winning a tender which takes place every year. In this area it serves
about 3500 inhabitants, including private companies located in the town of Walcz.
The commune of Walcz belongs to the Szczecinek region in the scope of waste
management in Zachodniopomorskie Province.

The waste collected in the rural commune of Walcz is dumped in the Wardynia
Goérny landfill. The studies on the optimizing the transportability of vehicles and
time of transport operations were planned and determined on the basis of service in
the entire rural commune of Walcz in the system of 10 working days. The collec-
tion of mixed municipal waste takes place within 9 days and one day is dedicated
to the selective waste collection. Every day the collection from 350 places on aver-
age is done. The detailed service plan and field of coverage of the commune is
presented in Tables 1 and 2 and in Figure 3.
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Table 1. The system of service in the rural commune of Walcz - odd week

CO”;:YUOH Area serviced Number of collection points

Karsibor 241
Rudnica 13
Golce 83

Monday Dobrzyca Watecka 34 489
Rudki 94
Glinki 17
Dobrogoszcz 7
Selective waste collection - sector 1:
Wiesiotka, Czapla, Bukowa Goéra, Dobrzyca Lesna, Czechyn, Glowaczewo, Nowa
Szwecja, Ostrowiec, Szwecja, Zdbice, Golce, Dobrzyca, Rudki, D¢boteka, Klosowo,
Boguszyn, Kolno, Karsibor, Dobrogoszcz, Jarogniewo, Glinki, Kigbowiec, Rudnica,
Gornica, Swictostaw, Laski, Lipie, Jeziorko

Tuesday - ]
Selective waste collection - sector 2:
Roézewo, Popowo, Gostomia, Laki, Dzikowo, Brzezinki, Lugi Waleckie, Papowo,
Prusinowo, Prusinowko, Chwiram, Straczno, Nakielno, Nagorze, Rutwica, Pitawa,
Omulno, Lubno, Kotatnik, Przybkowo, Dobino, Smolag, Walcz Pierwszy, Pluskota,
Watcz Drugi, Witankowo, Sitowo, Chude, Rusinowo Lesniczowka
Straczno 184
Szwecja 200

Wednesday - 434
Zdbice 44
Nowa Szwecja 6

Companies - Walcz

Kotatnik 40

Thursday -
Pluskota 4 54
Walcz Pierwszy 10
Dzikowo 88
Laki 32
Lugi Waleckie 23

. Papowo 9

Friday - 353
Brzezinki 40
Lubno 140
Omulno 13
Pitawa 8
Drzewoszewo - a company, the period of summer
Karsibor 241
Rudnica 13
Golce 83

Monday Dobrzyca Watecka 34 489
Rudki 94
Glinki 17
Dobrogoszcz 7
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Table 2. The system of service in the rural commune of Walcz - even week

Collection day Area serviced Number of collection points
Nagorze 4
Nakielno 92
Gornica 75
Laski Waleckie 13
Lipie 8
Klosowo 31
Monday Deboleka 7 481
Swictostaw 14
Kolno 29
Jeziorko 16
Boguszyn 23
Rutwica 97
Popowo 28
Przybkowo 31
Tuesday Rozewo 243 618
Chwiram 209
Gostomia 107
Dobino 99
Wiesiotka 58
Czechyn 32
Glowaczewo 7
Wednesday Bukowa Gora 1 393
Klebowiec 135
Czapla 26
Dobrzyca Lesna 5
Companies - Walcz
Thursday Witankowo 99
- 108
Sitowo 9
Watcz Drugi 61
Chude 48
Friday Prusinowo Waleckie 18 311
Prusinéwko 34
Ostrowiec 150
Nagorze 4
Nakielno 92
Gornica 75
Laski Waleckie 13
Lipie 8
Klosowo 31
Debotleka 79 481
Swictostaw 14
Kolno 29
Jeziorko 16
Boguszyn 23
Rutwica 97
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Fig. 3. The map of serviced area in the rural commune of Walcz: .- - borders of the com-

mune of Walez, 32 - number of collection points and village location

A very important element of the municipal waste collection logistics system is
that the municipal company which collects waste from property owners is subject
to registration in the given community office. The commune of Walcz is located,
on average, 35 km away from the municipal utility. Each day a driver is obliged
to take about half an hour to reach the area of work. The areas are varied in terms
of village locations as well as the number of collection points. The average daily
quantity of containers is 350 bins. The number of containers is not constant. Due to
the changing seasons of the year - seasonality - the number of bins, emptied at pri-
vate customers who run their own businesses, is increasing or decreasing. the total
number of recovery point in the municipality of Watcz is about 3,500. The distance
between the transport depot of the municipal company and the waste landfill in
Wardyn Gorny is shown in Figure 4.

At this point, attention should be paid to the similarity of the work involved
in the collection and transport of mixed municipal waste and the work carried out
in typical transport and forwarding companies. The execution of a forwarding order
is usually based on the following operations:

— receipt of documents,
— leaving the depot,
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— loading in the place specified by a client,
— carriage and unload of the cargo in a specified place,
— return to the depot.
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Fig. 4. The presentation of location and distance between the landfill in Wardyn Go6rny and
the transport depot of a municipal company of Altvater Eneris

The course of work of a driver of the vehicle, intended for waste collection,
is similar. The workday begins with the receipt of documents and departure from
the depot to the area indicated for a certain day. Then the driver goes to the sched-
uled waste collection sites. Each point of emptying waste bin can be defined as
the place of loading the cargo. Unlike a typical transport operation, there are many
places for loading waste (depending on how many bins are to be emptied on a certain
day) and they are small in tonnage, but the total weight of the cargo is comparable
to the typical gainful carriage. Upon collection from all the scheduled sites, the
waste is transported to a landfill - the place where the cargo is unloaded. Then
the vehicle with emptied cargo space travels back to the depot. The whole process
of collecting and transporting municipal waste is shown in the (Fig. 5).

For the analysis of the optimization of the logistics system, the measurements of
the course of each working day were made and are presented in the form of reports.
An exemplary map of the course of the Monday’s area in the odd week is shown
in (Fig. 6) while the plan (the map) of the course of Monday’s in the even week
is shown in (Fig. 7).
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Fig. 5. The course of the process of collecting and transporting municipal waste

Fig. 6. The map of a route of Monday’s area in an odd week: ﬂ - the place of employ-
-

ment of bin emptying device, ™ - the direction of vehicle travel, ./ - the vehicle
route based on location data from the GPS transmitter
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of bin emptying device, \ - the direction of a vehicle travel, / the vehicle route
based on location data from the GPS transmitter

Conclusions

Managing the transport process in a municipal community plant requires vast
legal knowledge and knowing logistics matters in the area of optimizing the supply
chain. However the effect did not prove to be influential and spectacular enough
to use the proposal of optimization of this kind. The key to effective performance
of collection process and transport of municipal waste are reductions arising from
rational route planning. Route optimization are connected with savings. The results
of the exam/test confirm the reduction of time and distance, which is connected
with savings of travel to places of storing municipal waste and justifiable amend-
ments in routes of municipal company.
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Plan Gospodarki Odpadami dla wojewddztwa zachodniopomorskiego na lata 2012-2017
z uwzglednieniem perspektywy na lata 2018-2023, Krajowy Plan Gospodarki Odpadami 2014
przyjety uchwata Nr 217 Rady Ministrow z dnia 24 grudnia 2010 r. w sprawie ,,Krajowego planu
gospodarki odpadami” (M.P. Nr 101, poz. 1183), ustawa z dnia 27 kwietnia 2001 r. o odpadach
(Dz.U. 22010, Nr 185, poz. 1243, z pézn. zm.), ustawa z dnia 13 wrzesnia 1996 r. o utrzymaniu
czystosci i porzadku w gminach (Dz.U. z 2012, poz. 391), ustawa z dnia 3 pazdziernika 2008 r.
o udostepnianiu informacji o srodowisku i jego ochronie, udziale spoteczenistwa w ochronie
srodowiska oraz o ocenach oddzialywania na srodowisko (Dz.U. 2008 r. Nr 199, poz. 1227,
z pozn. zm.). (The Waste Management Plan for the Zachodniopomorskie Province including
the time span for the years of 2012-2027, The State Waste Management Plan 2014 approved
by the resolution No. 217 by Board of Ministers dated 24 December 2010 on “Domestic
waste management plan” (M.P. No. 101, item 1183, by the Act dated 27 April 1996 on waste



The Characteristics of Transport Process, of System and Transport Technology of Municipal Waste ... 405

(The Journal of Laws of 2010, No. 185, item 1243, as amended), by Act dated 3 October 2008
on maintaining cleanliness and order in communities, by Act dated 13 September 1996 on ren-
dering information on natural environment and its protection, public contribution in environ-
ment protection and estimates of impact on environment (The Journal of Laws of 2008, No. 199,
item 1227, as amended)).

Streszczenie

Oméwiono proces planowania drogowej operacji transportowej zwiazanej z transportem
odpadow komunalnych. Dodatkowo przedstawiono organizacj¢ zbiorki zmieszanych odpa-
dow komunalnych na przykladzie analizy wykonywanych tras przewozowych przy pomocy
specjalistycznych §rodkéw transportowych przedsi¢biorstwa uslugowego znajdujacego si¢
w gminie Walez w wojewddztwie zachodniopomorskim. Przedstawiono elementy procesu
planistycznego i przewozowego odpadéw komunalnych w transporcie drogowym pod wzgle-
dem prawnym, technicznym oraz ekonomicznym. Podano informacje prawne dotyczace
przewozu drogowego rzeczy oraz warunki, jakie musi spelnia¢ przedsi¢biorstwo ustugowe,
wykonujac tego rodzaju przewd6z i dzialalno$¢ gospodarcza. Celem tego artykulu jest przed-
stawienie procesu i systemu transportowego odpadéw komunalnych.

Stowa kluczowe: transport drogowy, odpad komunalny, $§rodek transportowy, operacja
transportowa



