
 

Collection, pick up, transfer and 

transportation of municipal sol-

id waste 

Introduction 

In addition to reuse, recycling and energy recovery 

as the primary targets of handling generated wastes, a 

good waste management framework should also pre-

scribe that all waste disposal shall incorporate the treat-

ment and storage of waste as well as all necessary 

measures of collection and transportation. In order to 

facilitate this, waste must be made collectable at its 

source. If an adequate waste treatment or processing is 

not possible close to the place of its generation, waste 

need to be transported, either directly or after reloading 

at a transfer station, to a specialized facility for the pro-

cessing, material recovery, or for the final disposal of 

these waste. 

The collection and transportation stage includes: 

1. the collection of all household, industrial, and 

commercial waste including the collection of re-

cyclable waste as much as possible separately 

from other waste types and the picking up of 

these wastes from the place of their collection; 

2. the transportation of the collected waste to pro-

cessing and disposal facilities including the nec-

essary transfers or intermediate storage. 

The stage of waste collection and transportation 

plays a central but often underestimated role in the waste 

management system. After all, it accounts for 60 - 80% 

of the total cost of waste disposal and thus any im-

provement in its organization and implementation would 

result in considerable savings. The type, size and combi-

nation of the receptacles used for collection, and the 

collection frequency furthermore influence the composi-

tion of household waste as well as the quality and quan-

tity of the separately collected recyclables, and thus 

demands and costs for the subsequent treatment. All this 

shows that the opportunity to influence the amount and 

composition of the waste stream is given at the very 

beginning of the waste management process already. 

An efficient and optimal implementation and organi-

zation of waste collection must take the following fac-

tors into account: 

▸ dimension of the collection area, 

▸ its structural, economic and social settings, 

▸ area specific legislative stipulations, 

▸ user demands, and  

▸ the spectrum of appropriate collection systems 

and technology. 

Essential details concerning the above factors are 

part of the information compiled in this section and have 

as well been included in the characterization of the ap-

plication framework and technical descriptions forward-

ed in the various factsheets on appropriate collection 

systems and technology. 

Waste collection 

The process of waste collection begins when the 

generated waste is thrown into appropriate receptacles 

and ends when these receptacles are picked up and emp-

tied by collection vehicles. A collection system is there-

fore defined as a combination of technology and human 

activities, and characterized by: 

▸ the receptacles used for collection , 

▸ the applied method of setting them out and pick-

ing them up, 

▸ the collection vehicles. 

In a community with a variety of residential, com-

mercial, and industrial developments it is impossible to 

collect waste with only one system. A variety of collec-

tion systems has to be used that are best suited to address 

the local waste arising and meet specific needs and spa-

tial requirements.  

Different collection arrangements and options for 

picking up the waste will be described in the following 

text. Details concerning the receptacles and vehicles 

used for collection are contained in the Factsheets en-

closed to it. Hyperlinks and references included in this 

text provide for the link between the general descriptions 

and specific technical information in the factsheets and 

facilitate easy access to them 

Collection arrangements 

The means (receptacles) used for collection and the 

manner in which they are handled during the pick up 

operations is largely determined by the collection ar-

rangement. The collection arrangement has to orient on 

the specific settings of the area, the collected waste types 

and other logistic aspects. Generally, two arrangements 

can be distinguished, the pick-up and the drop-off ar-

rangement/system (Figure 1). 
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Pick-up arrangement/system  

Residual waste from households and commercial 

sources and wastes which require special care (e.g. bio-

waste, hazardous wastes) or would add extraordinary 

burdens to the waste generator (e.g. bulky waste, C&D 

waste) are usually collected in the pick-up system. In this 

system, the receptacles or containers are usually in-

stalled/ set up for collection close to the houses of the 

waste generators. From there they are set out to the 

kerbside either by the waste generator or by the collec-

tion crew for emptying. That’s why the system is also 

referred to as kerbside collection.  

The collection vehicle then passes by each container 

and picks up/empties its content. Each point where the 

vehicle has to stop for emptying (a) container(s) can be 

called a collection point. The use of specially assigned 

containers simplifies the work and allows the identifica-

tion and individualised charging of the waste generator 

with the help of bin identification. However, an appro-

priate space must be made available at each collection 

point. This often poses a problem in the densely built-up 

city area, whereas pick-up arrangements in remote plac-

es can be rather costly due to the long distances between 

the individual collection points. 

Drop-off arrangement or bring system 

In the drop-off system, accumulated waste amounts 

are taken by the waste generator to a central location and 

are being dropped into containers specially set up for this 

purpose. For the most part, drop-off stations or bring 

bank type of waste containers are used. The containers 

should be emptied regularly or as needed. Contrary to 

the pick-up arrangement the collection vehicles must go 

to central sites only and not pick up the waste from the 

kerbside in front of each house. Collecting waste in this 

way is most economical in areas with a high population 

and particularly suitable for source separated recycla-

bles. In order to maximise public acceptance and partici-

pation, the drop-off containers and the collection sched-

ule must consider certain local and organisational de-

mands, for example give respect to times of quietude, be 

integrated into the local environment and reach area 

wide coverage. Successful locations have a high visibil-

ity and a high frequency of people’s traffic such can be 

sites near shopping centres or at parking areas. Special 

care must be given to the regular cleansing of these sites. 

 

Figure 1: Schematic drawing of pick-up (left-hand side) and drop-off arrangement (right-hand side) for waste collection 
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A particular component in a bring system are public 

recycling stations or civic amenity sites. These are oper-

ated bring sites for various types of (mainly recyclable) 

wastes generated by households. Households may be 

permitted to bring certain amounts of specific wastes to 

these sites free of charge, for other types a special levy 

might be charged or the disposal at such sites must gen-

erally be paid. The first option applies especially for 

source separated recyclable waste and in cases where the 

general waste charge already includes part of the operat-

ing costs for the recycling station 

Collecting recyclables via such stations normally re-

sults in a better quality (purity) of the recovered material 

due to the direct gate control (especially observed for 

waste paper, see Table 1). 

Table 1: Differences in the collection costs and quality of 

separately collected graphical paper in depend-

ence from the employed collection system (data 

from Germany, Intecus GmbH, 2005) 

Collection 

arrangement 

Separate 

bin, pickup 

Drop-off station 

bring bank 

Recycling 

station 

Collection 

costs 

~100 

EUR/Mg 

~70 

EUR/Mg 

~110 

EUR/Mg 

Share of 

impurities in 

the collected 

material 

~ 18 % 

(of which 2%  

non-paper 

material) 

~ 3.5 % 

(of which 0.4%  

non-paper 

material) 

~ 0.5 % 

(of which 0.1%  

non-paper 

material) 

The higher proceeds that can consequently be made 

from selling these materials can (partly) compensate the 

high costs of operating such stations. However, often the 

purpose of such stations is also to offer a possibility for 

the collection of environmentally particularly sensitive 

wastes such as batteries, old paint and lacquer and other 

potentially hazardous wastes and thus to ensure their 

controlled disposal. Recycling stations can be well com-

bined with social support programmes and charity activi-

ties in the frame of immediate on-site recycling schemes. 

Disabled, jobless or otherwise handicapped people can 

be involved, for example in the dismantling of electronic 

and household appliances for the recovery of spare parts 

and valuable materials, or in the refurbishment of old 

furniture for second-hand sales, and in this way econom-

ically or socially benefit from this waste management 

solution. 

Methods for picking up waste 

There are three different methods used to pick up the 

waste:  

▸ simple container emptying,  

▸ container exchange or  

▸ one-way.  

In addition, a non-systematic collection can be per-

formed for picking up bulky waste and other particular 

items (e.g., furniture, WEEE, hazardous materials). Each 

collection method has compatible or dedicated container 

systems and vehicles with the appropriate loading tech-

nology and crew arrangement.  

Simple container emptying 

This method is primarily used for the pick-up of 

household and small quantities of commercial waste and 

uses a variety of standardized containers. The content of 

the container is emptied mechanically into the collection 

vehicle and then the container is returned for refill. Emp-

tying of the containers is performed by different types of 

collection vehicles. For the mobile waste containers, 

rear-end, front or side-loaded collection vehicles are 

most common. For drop-off stations vehicles with open 

swap body containers are most suitable.  

Container exchange 

The exchange method is suitable for waste of high 

density, e.g. C&D waste, as well as for low-density 

waste from sources that generate large quantities of 

waste, e.g. manufacturing or industrial sites, hotels, 

offices, or multi-story buildings. In this method, full 

containers are exchanged with identical but empty con-

tainers at their place of installation. The full containers 

are taken along, get emptied at a treatment facility and 

can then be used elsewhere. For economic reasons, these 

containers (roll-off container, skip container system) 

have generally larger capacities but can be carried by a 

multitude of vehicles with the respective superstructure. 

One-way method 

In the one-way method, waste is picked up lose or in 

receptacles such as bags or sacks of different or big bags 

which get disposed of together with the waste. The col-

lection process is rather easy because there are no emp-

tied containers to be returned and the receptacles don’t 

need to be cleaned. However, to get these receptacles 

into the collection trucks usually involves much of man-

ual work which places considerable physical demands 

on the collection personnel. Because of this and due to 

limited strength of the material, quite small volumes can 

be forwarded with these receptacles only; moreover they 

become a waste themselves. Rear end-loaded collection 

vehicles and vehicles with open skip container systems 

suit best for this method. 
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Non-systematic and other special methods of collection 

The non-systematic method applies to waste which is 

picked up on request from the kerb-side without specific 

container arrangements. Depending on the type of waste 

the material can be set out loose as it is or in different 

kind containers. Rear end-loaded collection vehicles, 

vehicles with walking floor or open skip container sys-

tems can be used here but also simple platform trucks 

can make it. 

Another special but more investment intensive col-

lection method is the vacuum system. It combines col-

lection and to a certain extent transportation of the waste. 

It is particularly suitable in densely built-up urban areas, 

areas with special constraints in terms of accessibility 

and aesthetic value and for high rise apartments and 

larger building complexes, such as hospitals. This meth-

od replaces the internal collection and storing of the 

waste and the need of setting out the waste in special 

receptacles for pickup. 

Transportation of waste 

After the collection and pickup, the waste materials 

need to be transported to the facilities for waste treat-

ment and disposal. This could entail transportation over 

short or long distances. With an increasing centralization 

of waste processing facilities and disposal sites, waste 

transfers and long distance transportation are gaining 

more and more importance. 

For transportation over short distances the same ve-

hicles that picked up the waste should be used. To use 

these vehicles also for the long-distance transportation is 

however not economical since they are optimised for the 

pick-up processes and do have rather limited loading 

capacities and usually additional personnel on board.  

Are the appropriate facilities for waste treatment and 

disposal far off or difficult to reach (distance or expense-

wise), a long-distance transportation might become an 

option. For that different means for long-distance trans-

portation can be employed, including various container 

systems and vehicles. Under certain circumstances, this 

requires a reloading of the waste from the collection 

vehicles to long-distance transporters at a waste transfer 

station. To employ waste transfer stations and long-

distance transportation causes additional costs that, in 

order to render the process in an economic way must in 

total be lower than the costs that would accrue if collec-

tion vehicles would undertake the transports.   

Short-distance transportation can be accounted as 

part of the process for picking up the waste. It is there-

fore more comprehensible to refer with the term "waste 

transportation" to long-distance transportation conducted 

by adequate means only. A distinction of waste transpor-

tation can be done in the following ways:  

▸ by the kind of the employed transportation vehi-

cle, i.e. truck, train or ship; 

▸ by the kind of container system or truck body 

used, i.e. open or closed, exchangeable or fixed; 

▸ transporting the waste material in a compressed or 

non-compressed state. 

Waste transfer stations have to be planned and de-

signed in accordance with these criteria. 

Truck, train and ship transportation 

For waste transportation a network of road, railway 

and waterway connections from the collection area as 

the place of waste generation to the waste management 

facility as the place of disposal is required. Unlike in 

road traffic where alternative routes are generally availa-

ble, the limited coverage or lack of railroads and water-

ways within an area poses a principal limitation for 

waste transportation by train and ship. To consider a 

connection to these specific transport routes during the 

erection of a waste transfer station and/or disposal facili-

ty just to facilitate waste transportation is all but eco-

nomically irrational. If there is no direct connection of 

this kind already existing, transport by train and ship can 

however become a part of the transportation chain at the 

expense of further costs for the additional reloading 

procedures. In this case one speaks of a combined trans-

portation. 

Further disadvantages of the combined transporta-

tion, aside from incremental costs, are the relatively low 

flexibility in case of changing conditions and the rather 

high quantities of waste needed to ensure an economi-

cally efficient transportation. Transports by ship may 

also suffer from periods where navigation is impossible 

due to low water levels, flood or ice drift so that addi-

tional capacities for intermediate waste storage or alter-

native transportation need to be planned. Railway and 

ship transportation of waste furthermore require enter-

prises with a certain experience in waste disposal logis-

tics in order to ensure the transportation chain to be 

closed and necessary capacities to be provided just in 

time. 

The advantages of ship and railway transportation as 

opposed to road traffic are the significantly higher load-

ing capacity (maximum load: truck 25 t, train about 

1000 t, riverboat 500–3000 t), thus a lower overall emis-
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sion rate and environmental impact, lower specific ener-

gy consumption and a higher level of transportation 

safety.  

Road, railroad and waterway transportation can all 

be adjusted to the to-be-transported waste amounts quite 

easily. There could however also be problems with the 

available capacities due to high demands and traffic 

movements in all three sectors including at the waste 

transfer stations.  

Given the potential disadvantages of ship and rail-

road transportation in essential aspects, road transporta-

tion is still the dominant solution for waste transporta-

tion. Ship and railroad transportation is especially advan-

tageous where wastes are generated in large amounts 

and where the place of generation and the disposal facili-

ties have a direct connection to waterways or the railway 

network. 

Fixed body transportation 

Waste transportation in fixed bodies of long- dis-

tance transporters starts with an open loading of the 

waste into the body by means of conventional loading 

equipment such as, e.g. wheel loader, crane, over a 

dumping ramp, etc. at a waste transfer station. For the 

transportation of waste in a compressed state, large semi-

trailer trucks with a closed body are normally used. At 

the waste transfer site, these trucks are loaded with the 

waste which then gets compacted inside the body with 

the help of stationary compactors or thru a compacting 

mechanism integrated into the semitrailer itself. 

For the transportation of waste in a non-compressed 

state, large semitrailer trucks with an open body are 

generally the choice. These bodies can be emptied via a 

tipping mechanism or have a walking floor system 

which can be used for the discharge of the waste. Trans-

portation in open bodies by ship and railroad is common 

for inert waste material such as scrap metal and mineral 

C&D waste to a larger extent. 

Swap body transportation 

As the best way to avoid emissions during the re-

loading and transportation processes, exchangeable or 

swap body container systems are the preferred solution 

for the transportation of other than the above mentioned 

solid waste material per ship or railroad. 

The advantage of this system lies in the exchange of 

full container bodies against empty ones as the only 

operation during the reloading. For a number of systems, 

there is even no need for additional reloading equipment 

such as cranes. In these cases technology allows the 

exchange to be performed by the transporters themselves 

and hence in a very cost efficient manner. Emissions 

during the reloading can be reduced to a minimum this 

way, a fact which can also mean a great advantage in the 

necessary permitting process for a waste transfer site. To 

have this benefit already when the waste gets transferred 

from waste collection to long-distance transportation, the 

use of collection vehicles with swap bodies is becoming 

more and more important. 

For source-separated solid waste materials such as 

waste paper and glass which collection vehicles normal-

ly carry in a non-compressed state, the use of open roll-

off containers as a kind of swap body on collection vehi-

cles has already become a common solution. 

Latest developments in the fabrication of collection 

equipment also allow collection vehicles to get equipped 

with closed swap body systems with an integrated com-

pressing. Appropriate truck-trailer combinations can do 

the transportation of two to three swap body containers 

at once and often have the capacity to perform the con-

tainer exchange on their own. Also available are railroad 

wagons for sets of two to three swap bodies. Likewise 

possible is the transportation of swap bodies by ship. 

Loading and reloading in both cases is done by cranes, 

direct reloading from trucks to train and vice versa is yet 

rather seldom. 

Remark: Detailed descriptions of the technology and 

equipment referenced in the text are provided with the 

following factsheets. 

Table 2: Overview of related factsheets 

Subarea Factsheet specification 

Collection Roll-off container 

Skip container 

Mobile waste container 

Bring bank 

Collection sack/bag 

Big Bag 

Pick-up Rear-end loader 

Front loader 

Side loader 

Vacuum Collection 

Waste Bin Identification 

Transportation Walking floor system 

Swap body container 

Transfer station 
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