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1 Introduction 

 

The final year project looks into construction cleanliness and waste management for the 

construction company EKE-Rakennus Oy. As a part of its development, the company 

wants to establish a general guideline for building site cleanliness and waste manage-

ment adapted to its own projects. Most projects of EKE-Rakennus Oy are new accom-

modation buildings in the Helsinki area. Their development focuses on the concept of 

loft which is an adaptable open space. The company is at the same time both the princi-

pal client and the main contractor. Moreover, renovation and demolition issues do not 

need to be taken into account. 

 

The necessity of a cleanliness and waste management guideline for EKE-Rakennus Oy 

is partly based on its own operating needs and partly on environmental aspects. The 

current process and tools used by the company in various projects do not have any gen-

eral guidelines with a similar vision that would be implemented in each project. Further-

more, the environment is an important issue in the building industry, especially in the 

construction. Generally, the environmental aspects of a project are considered at the 

planning stage of the project. In the whole project process, the construction phase is 

critical because the building is erected. 

 

A construction project depends on three constraints: cost, time and scope. They are all 

interrelated and affect the quality of the project. Cleanliness and waste systems play a 

key role in reaching the defined quality in a construction project because they affect each 

constraint. The aim of this final year project is to implement consistent and feasible meth-

odology and tools for each construction phases and for each player.  

 

Usually, the subjects of cleanliness and waste management on building site are consid-

ered separately because they are important on their own, but in this thesis, they are 

combined as they interact, and affect each other. Due to the complexity of both subjects, 

the focus will be on what concerns the company, in other words, new construction for 

the private sector. Answering into the context of a specific company in the Finnish market 

requires general knowledge research into legislation, standards and tools available, and 

a baseline study throughout existing projects. 
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Two interrelated subjects are discussed below. The first subject is the construction site 

cleanliness, the second is construction site waste management. These topics are pre-

sented in three chapters. Chapter two introduces construction cleanliness and waste 

management in Finland and in Europe. Chapter three discusses four building cases. 

Chapter four combines the contents of the previous chapters to create an adapted con-

struction site cleanliness and waste management guideline for EKE-Rakennus Oy. 

Chapter five discusses the conclusions that can be drawn on the bases of the study. 

 

2 Construction cleanliness and waste management 

2.1 Construction site cleanliness in Finland and Europe 

 

2.1.1 Construction site cleanliness generalities 

 

Construction activities create various types of dust which is often a health hazard. Figure 

1 shows what kind of dust is caused by various construction stages, as well as where 

the dust accumulates. Figure 1 highlights the way the various types of dust affect each 

other. Thus, it shows what type of dust is the most prevalent one. The connections be-

tween a work stage and dust generation, as well as the places that collect dust are my 

own observations. Dust from concrete, cement, wood, stone, and mortar are the most 

frequent dust types. Corrections and finishing tasks, such as grinding, smoothing and 

surfaces works, cause a majority of the dust types. All of them cause health problems [1, 

2.]. Caring for construction cleanliness is more than improving comfort, it can save lives. 

Diseases caused by dust are numerous and depends on the type of dust and its compo-

nents, and range from skin, eye, respiratory or lung problems to cancers. Dust accumu-

lation in some areas are easier to handle than in others. It is more convenient to clean 

the dust which is on the floor than dust in technical spaces, such as false ceilings and air 

conditioning equipment. 
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Figure 1. Dust types and characteristics per construction stages [1, 2.]. 

 

Failure in dust avoidance and dust protection, or either of them, has direct and indirect 

social and economic consequences. Dust and its spreading, as well as the costs of its 

cleaning may be higher than dust avoidance itself. Dust can slow down the project and 

shorter the equipment life time, which means extra costs not considered at the planning 

stage of the construction project. Dust can even cause accidents. Dust can also cause 

several occupational diseases in the workers. Resulting absenteeism which is an extra 

cost. More globally, the environment can be affected. Dust can damage third parties and 

indemnities can be required. [2.] Hence, dust can cause extra costs and affect the whole 

project, its cost, time and scope. 

 

2.1.2 Current situation and regulation 

 

The Finnish Building Code, Decree 1009/2017 governs dust but only from the Heating 

Ventilation and Air Conditioning (abbreviated as HVAC in Finnish documents. The HVAC 

abbreviation is used from here on in this thesis) view point. It mentions that protections 

of ventilation system must be removed only after cleaning, when no dusting works is 

done in the space. The ventilation system is the most difficult and costly place to clean. 

Furthermore, it is the system which spreads the biggest quantity of dust. Yet, relevant 

actors involved in a construction project are more various and dust affect each field of 

the construction project. They are also architects, structural and electric engineers and 

the constructor. As an example, dust can be a factor of fire from the electrical system or 
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dust can affect the quality of the materials. Thereby regulations could be more extensive. 

However, it assesses a basic rule which is to produce a clean ventilation system, install 

it, clean it and keep it protected until the final cleaning stage. [3.] 

 

Section 70 of the decree Occupational Hygiene Factors from Government Decree on 

Construction Safety 205/2009 includes more aspects about dust in construction. There 

must be sum-up dated list of the chemical products used visible on site. If there is too 

much dust, some techniques to avoid their spreading are mentioned, such as space 

subdivision and pressure differential. However, the decree does not specify what is too 

much. [4.] 

 

Almost all the information about dust at a building site is given in some Finnish guides, 

such as Ratu-kortti for the production planning, Rakennus Tieto for the construction in-

dustry (abbreviated as RT-kortti in Finnish documents. The RT-kortti abbreviation is used 

from here on in this thesis) and Lämpö Vesi Ilma-kortti for Heating Ventilation Air-Condi-

tioning (abbreviated as LVI-kortti in Finnish documents. The LVI-kortti abbreviation is 

used from here on in this thesis) [5.]. Rakennus Tieto is a Finnish publication of infor-

mation and guidance about construction. RT-kortti is a Finnish publication about building 

construction. LVI-kortti is a Finnish publication about Heating Ventilation Air-Condition-

ing. At present, legislation concerning dust on a construction site is virtually non-existent. 

Nevertheless, it is possible to follow the specific cleanliness class P1, discussed below 

on a site. The use of the cleanliness class P1 is a choice of the owner of the project or it 

can be a requirement for a specific type of project. 

 

There are two building-site cleanliness classes which are cleanliness class P1 and clean-

liness class P2. Cleanliness class P1 has the highest level of cleanliness and cleanliness 

class P2 the lowest. Cleanliness classes come from the Classification of Indoor Environ-

ment which defines three indoor air classes which are indoor air class S1, S2 and S3. 

Indoor air classes S1 or S2 depends on cleanliness class P1 and indoor air class S3 

depends on cleanliness class P2. Indoor air class S1 has the highest air purity and S3 

the lowest. Indoor air class S1 quality is defined as an individual indoor environment, 

indoor air class S2 as a comfortable indoor environment and indoor air class S3 as a 

satisfactory indoor environment. Usually residential buildings require the indoor air class 

S3, public buildings such as offices or school S2 and specific public buildings such as 

hospital S1. [6.] 
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Indoor air classes affect the project planning, building site organisation and the hando-

ver. Cleanliness class P2 program and target are not precise. They mainly mention a 

procedure consistent with good building practice. Instead cleanliness class P1 is de-

pending on numerous requirements. The following chapter presents the impacts of the 

building site cleanliness classes P1 and P2 during the two phases of cleaning: cleaning 

during the construction and final cleaning. [6.] 

 

2.1.3 Effects of indoor air classes on cleaning during construction work 

 

Indoor air classes S1 and S2 have an impact on the interior environment planning and 

technical drawings of the construction project. Yet, there are specific requirements for 

the choice of the material and HVAC equipment, and the temperature, acoustic and light-

ing target inside the building. During the construction, indoor air classes S1 and S2 re-

quire the collection of documentation that includes the emission classification of the ma-

terials that is, product descriptions and operation instructions. Indoor air classes S1 and 

S2 are presented in the quality plan of the construction project. During the bidding, they 

refer to the project contracts document. Cleanliness class P2 does not have any require-

ments for the planning phase of the project. [6.] 

 

Cleaning tasks during construction can be divided into three categories: prevention of 

dust generation, dust propagation avoidance and removal, and dust protection. Cleanli-

ness classes P1 and P2 implementation into those three categories is explained in the 

following paragraphs. 

 

When dust generation is to be presented, cleanliness class P2 separates outdoor smok-

ing area, not doing dirty tasks in walkways and clean areas and dust-free cleaning meth-

ods. This is a good building practice. Cleanliness class P1 requires much more attention 

than cleanliness class P2. Before a worker may access a building site, the cleanliness 

class P1 is introduced and explained to him/her. Dust-free materials and working meth-

ods are chosen if it is possible. If it is impossible as well as impossible to implement the 

dusty task outside, it is recommended having a more precise plan, dimensions and pre-

smoothing stages. The purpose is to minimize errors and corrections which can create 

dust on the building site. In any case, separated workstations are to be allocated for 

dusty work phases. Furthermore, the building under construction is divided into smaller 

compartmentalized areas. Each space is cleaned regularly and protected if necessary, 

especially passageway spaces which are corridors, stairs and elevators. Exterior area is 
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tidy before interior construction stage starts. Unnecessary movement between clean and 

dirty spaces are to be avoided, and openings are to be held closed. Tools are to be 

equipped with local exhaust and vacuum cleaners with fine particulate filters. Materials 

and equipment are to be maintained in good condition, stored in a dry place, protected 

and immediately repaired if necessary. Storage is to have its own place. Excessive quan-

tity of material is to be controlled. [6.] 

 

About dust propagation avoidance and cleaning, cleanliness class P1 highlights com-

partmentalization, protection of installed surfaces and vacuuming often. Tools must be 

connected to a central vacuum system. Both cleanliness classes prohibit sweeping be-

cause it propagates dust. [5, 6.] 

 

Concerning dust protection, cleanliness class P1 mentions the use of respiratory protec-

tion for workers during dusty work, as well as the protection of material from dust and 

humidity. [6.] 

 

2.1.4 Effects of indoor air classes on final cleaning 

 

As illustrated in figure 2, final cleaning is divided into two main stages, one before and 

the other after ventilation operation tests. After the first stage of final cleaning, dusty work 

cannot be carried out anymore because ventilation tests start. There are two inspections 

that measure the dust accumulation. The one before the ventilation operation tests pro-

ceeds to introduce the space of the project to the building supervisor. The second test is 

done before the building handover. To reach cleanliness classes P1 and P2, the final 

cleaning tasks are basically similar, but they do not have the same arrangement, preci-

sion and target. [6.] 

 

 

 

 

 

 

 

Figure 2. Final cleaning work stages and inspections planning [6]. 

 

in
s
p
e
c
ti
o
n
: 

 
d
e
liv

e
y
 

in
s
p
e
c
ti
o
n
: 

 
in

tr
o
d

u
c
ti
o
n
 

to
 t
h
e
 b

u
ild

in
g

 
s
u
p
e
rv

is
o
r 

self-delivery ventilation tests 

final cleaning step 2 final cleaning step 1 

N
O

 D
U

S
T

Y
 W

O
R

K
 



7 

 

 

The tools used for cleaning are a vacuum cleaner with a fine dust filter High Efficiency 

Particulate Air Filter (abbreviated as Hepa in Finnish documents. The Hepa abbreviation 

is used from here on in this thesis) and other products and equipment for good cleaning. 

The purpose of the Hepa filter is to trap at least 99, 97% of particulates down to the size 

of 0,3 microns, which is the size of the smallest bacteria. [5.] Figure 3 shows filters ac-

cording to the characteristics of particles. Possible cleaning tools are detailed in chapter 

2.1.5. 

 

 

Figure 3. Different filters according to particle sizes and types [8]. 

 

Before a construction site can claim to follow the regulations of cleanliness class P1, 

smoking is strictly forbidden in any interior space. Vacuum cleaning is done in passage-

way spaces and a dust-free environment is maintained with regular cleaning (twice the 

week). [6, 7.] 

 

Once the construction is completed the site must be cleaned. In both cleanliness classes, 

the tasks before final cleaning are the removal and disposal of protection. If the site has 

followed the rules of cleanliness class P1, it is done two days before starting final clean-

ing. Before final cleaning, vacuum cleaning is done and after that only dust-free tasks 

can be realized. Working methods are mentioned in the work contract documents and 

work plan for subcontractors. [6.] 
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In the cleanliness classes, the tasks for the first stage of final cleaning are different. If 

the site has followed the rules of cleanliness class P2, the instructions dictate that after 

the final cleaning is begun, only dust-free tasks can be carried out. The rules for the first 

stage of final cleaning in cleanliness class P1 are more specific. The first areas to be 

cleaned are surfaces that are above 180 cm, such as casing, ceiling, cover strip, lighting 

and ventilation equipment. Only after that are surfaces beneath the level of 180 cm 

cleaned as floor, windows and doors surfaces. No program defines the cleanliness class 

P2, just a good way of building. On the other hand, cleanliness class P1 instructions 

define first inspection requirements. The dust concentration cannot exceed five percent 

for the surfaces over and under 180 cm. Places to control are ceilings, walls, furniture, 

floor surfaces and electric gutters. [6.] 

 

Table 1. Cleanliness classes P1 and P2, permissible dust concentration [6.] 

 

Inspection time Cleanliness class P1 Cleanliness 
class P2 

 
Surfaces assessed Dust concentration  

(%) (SFS 5994 INSTA 800) 

Good building 
practice 

Before ventilation 
operation tests 

Above the suspended 
ceiling surfaces 

Visible surfaces and 
furniture inner surfaces 

5 

Before the building 
delivery 

Visible surfaces and 
furniture inner surfaces 

1 

Floor surfaces 3 

 

The second stage of final cleaning, according to the rules of cleanliness class P2 consists 

of wiping the surfaces a second time and cleaning windows and furniture when the in-

stallation work is half-finished. The final control is done eight hours after the installation 

work is completed. Cleanliness class P1 specifies that the cleaning is to be done with a 

humid rag, and the area to be cleaned is the floor. Clean areas are locked after cleaning 

in order to remain clean. Yet, the level of cleanliness must be maintained. The walkway 

spaces are vacuumed twice a week. During transfer-standby or self-delivery, dust con-

centration on the ventilation inner surfaces of ventilation ducts and devices cannot be 

over 0,7 g/m² in cleanliness class P1 and 2,5 g/m² in cleanliness class P2. The second 
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inspection according to cleanliness class P1 is rated by the quantity of dust concentra-

tion. The concentration must be under 1% on visible surfaces and inner surfaces of fur-

niture, and under 3% on floor surfaces. The surfaces to be assessed and the dust con-

centration limits for both inspection times are presented below in table 1. [6.] 

 

For cleanliness class P1 purity assessment calls for evaluating fat and spots visually two 

hours after cleaning at the earliest, and surface dust concentration is measured with the 

gel tape method SFS 5994 INSTA 800 (SFS is the abbreviation of Suomen Standardi-

toimisliitto in Finnish documents. The SFS abbreviation is used from here on in this the-

sis). SFS is an organization of standardization. Cleanliness class P2 evaluation is done 

visually. [6.]  

 

2.1.5 Cleanliness tools and plan 

 

There are plenty of cleanliness measurement tools and some have some particularities. 

The tools discussed in this final year project are presented below.  

 

Congrid is a mobile application that is used for both data collection on site and data 

communication from site. The data collected are observations, Talonrakennus (Finnish 

for building construction, abbreviated as TR in Finnish documents. The TR abbreviation 

is used from here on in this thesis) and Maa- ja Vesirakennustyömaa (Finnish for land 

and water works, abbreviated as MVR in Finnish documents. The MVR abbreviation is 

used from here on in this thesis) performance measurements, quality, safety observa-

tions, photographs, notes and identification of information on plans. The tool makes com-

munication easier thanks to the use of pictures and its identification on plans. The differ-

ence with other measurement tools is the use of plans which can show the critical areas. 

The tool saves time, improves control, cost efficiency, safety and quality. [9.] TPA An-

dersson Oy is an expert in cleanliness class P1. The company can execute dust meas-

urement from the construction to delivery in demolition, renovation and construction pro-

jects. The measurements are based on Indoor Air Classification 2008. [10.] 

 

Main tools used to remove dust are industrial vacuum cleaners and central vacuum 

cleaning systems. Both systems have fine particulate filters (Hepa). A central vacuum 

cleaning system should replace a basic vacuum cleaner. Central system facilitates the 

work because it is installed in a single place, that can be for an example under a staircase 

to save space. A central system causes less noise pollution because the motor is not in 
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the place where the vacuum is used, only the hose is moving. The system maintenance 

only requires the service of one unit in one place while the use of industrial vacuum 

cleaners requires a bigger quantity of units. In addition, a central vacuum system can be 

used simultaneously in different areas with several hoses. The system also creates neg-

ative pressure in the cleaned space thus preventing the spreading of dust. Moreover, the 

suction of central vacuum system is powerful. In a nutshell, a central system improves 

both cost efficiency and quality of work environment. [10.] 

 

A company to offer patented systems for workplaces that create a lot of dust is Consair. 

The patented systems are efficient for cleanliness class P1. They supply both passive 

and active equipment for dust management. The passive system is meant to supplement 

the active system as a kind of back-up system. As its name suggests, the passive system 

does not need any people to use it. Examples of passive systems are ventilation, parti-

tioning or under-pressure system. The systems are equipped with a filter. The main pur-

pose is to avoid the spreading of dust. It is practical to separate a space where dust is 

produced from other areas, and an under-pressure system allows dirty air to be filtered 

to obtain clean air. [11.] An active system, on the other hand, requires participation of 

workers. It is a local exhaust ventilation system, which can be based on either high or 

low pressure. The Consair system is called CAMU. It is a Finnish innovation, a work-

station based on low pressure, used for dry dusts. It works without a vacuum or subdivi-

sion. It moves a large quantity of air to prevent 99% of the dust mass from being inhaled 

by workers. The system has a pre-chamber equipped with a by-pass to reduce the dust 

accumulation in the filter. Additionally, this filter has a maintenance-free which both in-

creases its life duration and saves time. [12.] 

 

Industrial air purifiers can be used as a cleanliness tool. As an example, Trotec, a Ger-

man company has developed a series named TAC. It can be used with different filters 

that can be assembled according to the degree of air pollution. The TAG filtration process 

ends with a fan or a Hepa filter. [13.] 

 

There are also some tools such as a circular saw which can be directly connected to a 

vacuum cleaner, and some that have an integrated dust extraction collector, like for ex-

ample a hammer drill. All the dust created are is immediately taken away from the work 

site. Dust cannot be spread; its quantity is reduced by 99%. Due to a better work envi-

ronment, work speed increases by 20%. The life time of electrical tools is increased to 

be 60% longer, and the life time of accessories 20% longer. The choice of working tools 
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of course depends on the subcontractors because they use their own equipment. How-

ever, the obligation using tools with an integrated dust extraction collector can be men-

tioned in the subcontractor contract. The technology reduces the need of dust cleaning 

which is work paid by the main constructor. [14.] 

 

A new cleaning tool, a cleaning robot for construction sites is currently being prototyped. 

It functions with a Building Information Modeling model (abbreviated as BIM in Finnish 

documents. The BIM abbreviation is used from here on in this thesis) and has a 3D 

camera. Thus, it can avoid obstacles. The robot is researched and created to increase 

the cost efficiency in dust management; were it to be a success, it would considerably 

decrease the cost of constant cleaning work, now done by people. [15.] 

 

A construction site should have a dust management plan that shows the floor plan and 

passages of the site, the schedule and map for work that creates dust, a listing of dust 

control measures, the person responsible for dust control on site, the content of dust 

control introduction to the workers, and the building site diary. This diary should show 

the dust monitoring and the measures taken. [16.] It can also include cleanliness class 

P1 specificities and if necessary, dust costs related to subcontractors’ responsibilities.  

 

The expected costs for dust control in new construction should be calculated including 

the cleaning work itself both during the construction and final cleaning, the material 

needed to avoid the spreading of dust, such as under pressuring and compartmentaliza-

tion equipment, the material for cleaning such as vacuum cleaners, and the protection 

and measurement equipment. 

 

2.2 Construction site waste management in Finland and in Europe 

 

2.2.1 Construction site waste  

 

Waste consists of used products. They have different life stages and so different aspect 

which are the material, packaging and material loss. The products used on-site consume 

a lot of construction resources, such as space, labour and time. Yet, the waste system 

on a building site is more than processing and collecting waste. The stages of material 

and waste treatment include transportation of the material to building worksite, material 

reception and storage, demolition of package, transport of material to workstation, waste 
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collection and sorting in each floor of the building and into the waste containers, sorting 

and processing, storage on site and transport of waste to the waste station. [17.] 

 

 

Figure 4. Waste types and characteristics per construction stages [18.] 

 

Figure 4 introduces waste sources in terms of types of waste, sorting and sub-sorting 

groups, work stages and specific task categories and accumulation places. The data 

have been gathered from various sources and own observations, and combined in figure 

4. The observations about the connection between work stages and waste generation 

as well as their collection places have been made on various construction sites. Most 

types of waste are a result of finishing surfaces due to material losses, compartmental 

structures, safety and quality protection of the materials. Prefabricated elements (con-

crete or wood) reduce waste production on-site because they involve less transformation 

work. Most waste is generated in repairs and modifications. Insulation waste is the type 

of waste most difficult to recycle. In accommodation projects, living spaces are the most 

important area in the construction planning. Other spaces, such as bathrooms, balco-

nies, common spaces, garden and parking plots are often used as a storage area, and 

may become waste accumulation areas. [18.] 
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The price of waste management is the sum of waste processing and waste collection 

costs. It also includes the rent of the collection containers and the reception on-site. Pro-

cessing tasks may be sorting, recycling if possible, reusing or transformation. [18.] The 

waste processing prices from previous projects (table 2) highlights that sorting almost 

each waste is cheaper than construction waste class 1 and 2 and mixed waste. As illus-

trated in figure 4, construction waste can be sorted as: concrete, brick, plasterboard, 

wood, metal, ceramic, mineral tile, cardboard and construction waste. Construction 

waste is the waste from the building site that is not sorted. Class 1 means that there is 

more of 70% of recoverable waste and class 2 less. Mixed waste can get each waste 

from the office. The price of separated concrete waste is more advantageous than that 

of unsorted concrete waste. The same is true for wood waste. Metal waste is a special 

case because metal is reused and has no processing price but a buying price. It is the 

only positive waste. Hazardous waste processing is costly, but It is mandatory to sepa-

rate it. It is also highly harmful for the environment, which is why it should be avoided. 

[18.] 

 

Table 2. Waste processing price per ton in Finland on certain construction sites 

 
waste type processing price 

€/ton 
waste type processing price 

€/ton 

Sorted separately:     

concrete waste ˂ 0,5m 20,6 combustible waste 135 

concrete waste ˂ 1m 24,28 construction waste class 1 105-158 

concrete waste 1-5m 35,04 construction waste class 2 185 

concrete waste + brick 50,53-53,06 special treatment waste 152,25 

light concrete 69,9 energy waste 72-75 

wood waste 5-29   

mixed wood 36-49,35 Hazardous waste:  

metal ˃ 50 kg/week 0-  ( - 80) saturated wood 230,64 

plasterboard          / weee-hard-drives 500 

 

Failure in waste management causes extra costs due to much material losses, packag-

ing and waste. Lack of waste sorting increases direct waste management costs. As men-

tioned above, waste is also a material according to the stage of its life cycle and requires 

transportation, storage and work from site workers and foremen. These are the indirect 

costs, not taken into consideration in the expected project costs. [17.] 
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2.2.2 Current situation and regulation 

 

In Europe, waste generated by demolition and construction business represents be-

tween 25 and 30% of the total waste. The general European policies aim to develop the 

recycling and re-using market that have a high potential. The purpose is to develop green 

nations. Consequently, sorting is a tool to reach this objective. [19.] In 2012, the total 

amount of construction waste in Finland was about 16 million tons or about 18% of the 

total Finnish waste volume. In 2015, the amount was about 15 million tons or 14.4% of 

Finland's total waste volume. [17.]. In Finland, waste from construction decreases. New 

construction of residential buildings creates between 6 and 11 kg/brm³ of waste. It is 

much more than for offices and much less than for detached houses [18.]. Accordingly, 

the management of waste from residential building has an important role in the overall 

European ambitions. 

 

Legislation and regulations on waste management are more numerous than those which 

regulate cleaning. Waste management has a greater impact on the environment and on 

the city. Also, it is easier to measure waste quantity than dust. 

 

The Waste Decree 179/2012 indicates at least height categories for construction waste 

sorting: concrete, brick, mineral, and ceramic waste, gypsum-based waste, unsaturated 

wood waste, metal waste, glass waste, plastics waste, paper and board waste, and land 

and rock waste. [20.] 

 

The general waste management regulation concerning construction in Helsinki Area is, 

however, more stringent. There are waste weight limits over what the mentioned waste 

below must be separated. Concrete, brick, mineral, ceramic and gypsum waste must be 

sorted if the construction waste exceeds 5 tons. An average construction project of a 

block of flats exceeds this limit. Moreover, unsaturated timber waste, metal waste, and 

cardboard waste, must be sorted if each one weighs more than 50 kg per week. Hazard-

ous waste must be always collected separately. [21.] 

 

If an important construction project produces more than a hundred tons of waste per 

year, the wastes should be recorded. For example, the quantity of each type of waste is 

reported for each month. [22.] 
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The optimal solution in waste management is to minimize waste production. Ministry of 

Environment has detailed this idea for each construction phase from the design to the 

construction. Minimizing waste production involves a clean workplace, good tools, and 

working methods. Yet, cleaning maintenance affects the waste production because a 

product which should be used on-site as a material could be damaged and then become 

waste. [23, 24.] 

 

Some waste management companies classify construction waste into two classes. Class 

1 has less and class 2 more than 30% of non-recoverable waste. Class 2 waste pro-

cessing is more expensive than class 1. Non-recoverable waste includes insulating ma-

terials, fiber, glass, plasterboard, PVC, mattresses, window glazing, and contaminated 

sawdust. It cannot contain household appliances, electric or electronic waste, vehicle 

tires, waste containing gases or liquids, hazardous waste, asbestos, contaminated soil, 

seepage wafers containing lead and heavy metal products. It is better for the environ-

ment to avoid class 2 and to sort as much as possible of the construction waste. [25.] 

 

The latest European waste directives (2008/98/EY) follows sustainable development 

goals. The member states are to promote waste recycling so that at least 70% of con-

struction and demolition waste are recycled in 2020. It is why some waste management 

companies use construction waste class 1 and class 2. The purpose of the directive is 

that class 2 disappears because it contains over 30% of non-recoverable waste. Recov-

erable waste can be processed in a different way, but in priority order must be the reduc-

tion of harmful waste, reusing waste, waste recycling, waste transformation into energy, 

for example. A landfill is the last choice. [26.] 

 

In the same way that for cleanliness regulation in chapter 2.1.2, some specific guides 

used in Finland, such as “Ratu-kortti” for the production planning and “Rakennus Tieto 

(RT-kortti)” for the construction industry, clarify the waste regulation by illustrating and 

summarizing their objectives and contents.  

 

2.2.3 Waste organisation and management tools 

 

At a construction site, the number and capacity of waste containers, as well as their 

transport must be big enough and optimized at the various stages of construction. Over-

filling trash must be avoided by daily control. [18.] Collection equipment, presented in 
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figure 5, is a fixed skip bin (volume minimum to maximum ≈ 16-37m³, maximum permis-

sible load 1,5-13tn). A skip bin can be moved by a tower crane. It is an intermediary 

model between a waste tilt truck or a wheeled garbage and a garbage truck. [18.] 

 

 

Figure 5. Collecting bins on a building site [16.] 

 

The sorting containers presented in figure 6 are a waste tilt truck with a maximum per-

missible load of 150-200kg, 200-400L, a wheeled garbage waste cart with a volume of 

about 8-37m³ or 140-1000L and a cardboard waste trolley which can be moved by a 

single person. The purpose of wheeled garbage containers is their mobility and the di-

versity of sizes which offers flexible use. The cardboard waste trolley is also mobile and 

adapted to the shape of the waste material. The waste tilt truck can be parked outside, 

contain bigger waste quantity and be moved by the tower crane. [18.] Each container 

has its own usefulness and position on the construction site. Their size varies according 

to the waste management company. 

 

  

Figure 6. Sorting bins available according to the different type of waste [17.] 

 

There is a distinctive difference between interior and exterior construction at a work site. 

Exterior construction consists of groundwork and foundation, frame, facades and yard 

construction. Interior construction includes partition walls, painting, tilling and furniture 

installation. It is important to discuss their waste management separately because the 

Metal waste 
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Concrete 
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Energy waste 
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waste 

Brick 
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Gypsum waste Cardboard / 

paperboard 
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conceivable equipment size is totally different. Furthermore, the waste types created in 

exterior and interior construction are different. [18.] The filling of the waste bins and the 

drainage rhythm should be monitored. The required changes should be made. A correct 

quantity and size of containers in right places is needed with spatial and temporal con-

trols (sorting will not take more space because smaller collection bins can be used). 

 

There are also companies that collect extra materials to be reused, such as Netlet Oy 

AB for example. Therefore, usable material are not thrown in the waste containers. It is 

a service free of charge, so it saves money when there is no need to pay for collection 

and processing. There is no restriction as to the amount of waste, but common sense 

should be used so that the material can be reused. Furthermore, the recycling company 

delivers a specific report for environmental reporting. The company sells the collected 

material at a discounted price. This system is positive for both parties and also to the 

environment and people who buy the recycled materials. [27.] 

 

On the construction site, there should be waste management plan that shows the origin 

of the waste by the work stage, waste type, quantity, as well as available collecting equip-

ment, sorting containers, waste collection points, lifting paths, sorting procedures and 

practices, and also collecting needs and scheduling. The plan also mentions the waste 

reporting plan. [18.] 

 

At a new construction site, the expected waste costs should be calculated from the value 

and transfer of the material losses. The expected costs calculation should take into con-

sideration the cost of waste sorting and transfer, cleaning, collection fees and transport, 

foremen organization and waste containers. [18, 17.] 

 

2.3 Reasons for investing in cleanliness and waste management 

 

The practical goal of investing in dust and waste management is to reduce the generation 

of dust and waste on construction site. It is done by anticipating the generation of dust 

and waste and preventing protection from dust and waste. This goal requires investment 

of resources, such as time and money to obtain a return on investment in terms of time, 

money and quality. The quality expected for dust and waste management determinates 

the level of investment. 
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The amount of construction waste reduces year after year. The amount of dust is not 

measured at present, but it could be done by the following number of projects applying 

cleanliness class P1. Directives concerning cleanliness and waste management in con-

struction projects are getting ever more restrictive. Remaining regularly informed and 

updating work methods helps the company to progress and even more, to improve their 

image. Not to mention that it preserves health and environment.  

 

Consair Oy has conducted a survey about the motivation of dust management on a con-

struction site. Most of the respondents, 67% of them, from workers to the supervisors, 

considered that the most important reason for dust management is occupational health. 

25% of constructors and site managers think that the main reason for dust management 

is quality, and 8% believe that the main reason is cleanliness and purity of the site. The 

survey questions about the necessity of a dust manager on construction site who could 

be represented by the principal client or supervisor. Yet, they should feel involved in the 

subject of dustiness and see themselves in a key role in demanding better dust manage-

ment because it is highly important to the final outcome of the project. At present, it looks 

like they do not see themselves as a dust manager. [28.] 

 

To control the benefits of cleanliness and waste management, it is essential to be aware 

of what influences the performance and quality of cleanliness and waste management. 

Cleanliness and waste management plans are depending on both design and construc-

tion phases of the building project. Design phase affects cleanliness and waste manage-

ment through material choices, the design of surfaces, the airtightness of the building, 

the indoor air classes S1, S2 or S3 choices, and the correct design of the building without 

modification. Avoiding design modification involves good communication between all de-

signers, subcontractors and naturally the main contractor. The construction phase af-

fects cleanliness and waste management through the assessment of cleanliness classes 

P1 or P2 related to the required indoor air class, the good construction schedule which 

minimize the use of material protection, accurate calculation of material quantity which 

reduce material losses and right waste containers. 

 

As demonstrated in chapters 2.1 and 2.2, cleanliness and waste management impact on 

construction both directly and indirectly. They have an effect on safety risks because 

they reduce the risk of accidents like fire and falls. They save time because it is easier 

to move materials and people and it makes easier the well-doing of construction tasks. 

Ultimately, each subcontractor handover is done in time. They economize costs because 
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it is cheaper to sort waste than not, it minimizes material loss, and it improves work 

efficiency due to a good work atmosphere and workers health. They improve construc-

tion quality, especially interior finishes and indoor air, which means better health for us-

ers. All in all, cleanliness and waste management promote the corporate image. 

 

Paying attention to cleanliness and waste management improves the work performance 

because it has a systemic impact. It interacts both directly and indirectly with other fields 

of a project and with the four project parameters time, costs, scope, quality. Generally, 

the quality demand of a project improves the construction process and results. A con-

struction project also impacts on matters outside of the projects, such as the health of 

the workers, the future users, and the environment. Overall, the quality demand of a 

project has an impact on society. 

 

3 Project case studies 

3.1 Analyzed projects and tools used 

 

The four analyzed projects are new accommodation in Helsinki area. They are:  

- Case 1: Vantaa, a six-storey block of flats.  

- Case 2: Vantaa, a loft-type seven-storey block of flats. 

- Case 3: Espoo, a six-storey block of flats. 

- Case 4: Kirkkonummi, a set of detached, terraced houses and a two-storey block 

of flats.  

 

Table 3. Building characteristics.  

 

Project Built in Staircases Type Gross area Ground area 

Case 1 2017 1 block of flats                
(40 flats, 7 floors) 

3170 m² 1110 m² 

Case 2 2017 1 block of flats loft           
(7 floors) 

3255 m² 1440 m² 

Case 3 2018 2 block of flats               
(47 flats,6 floors) 

5270 m² 3079 m² 

Case 4 2017  terraced houses and 
block of flats (2 floors) 

3385 m² 13 584 m² 
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Table 3 and table 4 show some characteristics and technical data about the cases. 

Cases 1, 2 and 3 are similar projects, in the way that they are a six or seven floors block 

of flats. What is particular in case 2 is that it is a loft project which involves higher ceilings 

and therefore, more safety issues. The difference in case 4 is that the project is terraced 

houses and a two-floor block of flats with a large ground area. Each case constructed 

with prefabricated elements, mainly concrete. Hence, it minimizes work done on-site. 

 

Table 4. Building technical information.  

 

Project Heating        
system 

Main structure  
material 

Roof 
type 

Roofing materials 

Case 1 district heating concrete elements  bitumen membrane 

Case 2  concrete elements flat and 
lap roof 

laminated veneer lumber 
+ bitumen membrane 

Case 3 district heating concrete elements flat roof laminated veneer lumber 
+ bitumen membrane 

Case 4  wood (major) and 
concrete elements 

tapered 
tin roof 

 

 

Various type of data sources for the project case studies are analyzed both inde-

pendently and together. The purpose is to get a global view about the balance between 

the cost, time and scope of the project which must achieve its quality demand. The data 

sources are the schedule of main construction phases, the construction work safety 

measurement called “TR-mittaus” (Talonrakennus), the cost of cleaning during the con-

struction, the cost of final cleaning and the cost of waste transports. Description of the 

data sources for the case studies are presented below. 

 

The schedule of main construction phases for each project case study is illustrated by a 

Gantt chart which is a project schedule. The time is on the x- axis and the tasks are on 

the y-axis. This Gantt chart points out the interaction of ground and foundation phase, 

structure phase, façade phase, yard phase, interior phase, and handover phase. 

 

The construction work safety measurements were performed on a weekly basis on-site 

in each of the case projects. These results are shown as a percentage based on seven 

indicators: safety of worker, racks, walkways and ladders, machinery and equipment, fall 
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protection, electricity and lighting, organisation and waste disposal, and amount of dust. 

The highest is the percentage, the safest is the construction site. This study looks into 

organisation and waste disposal, and amount of dust. The total percentage of work safety 

measurement is also considered to see if the organisation and waste disposal, and 

amount of dust have a big impact on the safety level. The percentages point out the 

construction stage at which there are or not issues with organisation and waste disposal, 

and amount of dust. Project safety measurement at EKE-Rakennus Oy is conducted with 

the the program Site Manager. It includes pre-written problems and site pictures, so it is 

precise, easy to use, easy to collect and communicate information. The company has 

also used a paper form, out it is imprecise because it is impossible to include all obser-

vations as well as pictures. 

 

In a construction project, each cost is categorized, and its sum is the total cost of the 

building project. Each category is a unit of account called littera. Cleanliness and waste 

management costs are some of the cost categories of the project, littera 8122 for clean-

ing during the construction, littera 8113 for final cleaning and littera 8114 for waste col-

lection costs. These costs are part of the operating costs of the project, littera 8, and the 

operating costs are part of the construction costs of the project, litteras 1 to 9. Cleaning 

and clearing costs are generated during the actual construction. They include subcon-

tractors work, material rented or bought and company’s own work. Final cleaning is the 

final work stage before delivery. The cost of final cleaning consists of subcontractors’ 

work. The cost of the cleaning tasks for the project case studies is depending on clean-

liness class P2. Waste transports costs are also generated during construction. They 

include waste processing, transport, containers and receipts fee from waste manage-

ment companies. The receipts show when, how much and what waste is handled, and 

the part of the waste cost resulting from its processing and its containers.  

 

For each project case study, data referring to the cleanliness and waste management of 

the project are shown in a graphic form, presented in the following chapters. In each 

graph, the x-axis shows the time and the y-axis shows either the construction tasks, work 

safety measurements percentages or costs. The costs data are transformed in gross 

euros per square meter for better comparison between the different costs and projects 

over the work stages. It is also easy to make comparison between the data and projects 

because the x-axis of each graph shows always the time of the project. 
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3.2 Results of project case studies 

 

3.2.1 Case 1: Vantaa, a seven-storey block of flats 

 

The graphs of case 1 show detailed information about the factors studied for case 1, as 

well as the safety performance and main work stages of the project. The information is 

transcribed graphically and explained below. 

 

As seen in figure 7, the monitoring of work safety measurements has not been complete. 

Generally, the dustiness performance is at the same level as the total safety measure-

ment. This could mean that dustiness is not a problem or not considered to be a problem. 

The level of dustiness falls before and after the closure of the building site. Waste man-

agement is at a higher level when the interior construction starts and later when the 

interior and yard construction is completed. Waste management falls when there are 

more activities going on, at the same time ends before the handover. 

 

The graphic Cleaning and clearing costs during construction in the figure 7 shows two 

peaks of cleaning activities. The first one is when interior construction starts and the 

other just before final cleaning starts. They coincide with both drops in waste manage-

ment. The cleaning peaks are characterised by two different types of cleaning tasks: 

clearing and façade cleaning. Between the two peaks, there is a decline, after the site 

closure. All through the project, cleaning costs includes also own work costs. The mate-

rial cost is close to zero. It means that there has been no investment in equipment that 

supports cleaning efficiency. 

 

In the graphic Final cleaning costs in the figure 7, the first final cleaning stage is the 

costliest. In this stage, all kind of marks are removed, windows are cleaned. The first part 

of the cleaning is done at the same time and the second part is done the following month. 

After this, small costs appear for corrections. Two subcontractors have been participating 

in final cleaning task, one in the task itself and another in task corrections. 
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Lit.8122, Cleaning and clearing costs during construction (9 subcontrators) 

 

Lit.8113, Final cleaning costs (2 subcontractors) 

 
Lit.8114, Waste collection costs (6 subcontractors) 

Figure 7. Case 1, Metrics 
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In the graphic Waste collection costs in the figure 7, the biggest waste cost type is the 

construction waste, from the completion of the framework construction to the delivery of 

the project. At the end of the interior construction of the seven-storey block of flats, con-

struction waste class 2 represented a third of the waste costs of the month. The costs of 

various concrete waste start accumulating when the frame construction is completed, 

and the interior construction begins. The frame construction lasts halfway through the 

interior construction, and starts again when the interior construction ends. Concrete 

waste management is not steady because expectation could be that those costs arise 

during the frame construction. Each category of concrete waste is handled separately. 

Also, waste construction costs start at halfway of the frame construction and has a high 

peak. This can be interpreted so that there is no anticipation in waste management. The 

number of subcontractors is high so there is not a precise waste management plan de-

veloped by the waste management company. 
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Figure 8. Combination of cleaning and waste collection costs, and waste management and dust-
iness performance measurement, Case 1 

 

Figure 8 shows all the studied factors, the waste management and the dustiness in a 

single figure. The percentage of the costs of the total of waste collection, cleaning and 

final cleaning is calculated according to the total sum of those costs. There are two peaks 

in the cleaning costs, at the beginning and at the end of the construction project. The 

cost curve for waste collection is stable and low. Nevertheless, there are two small peaks 

at the beginning and at the end of the project, at the same times as the peak in the 

cleaning. The peaks in cleaning costs are four times higher than the peaks in the waste 

collection costs. Final cleaning costs form a decreasing segment. They start after the 

peaks in the cleaning and waste collection costs. The initial level of final cleaning costs, 

the highest, is two times lower than the cleaning peaks and two times higher than the 

waste collection peaks. The low level of the costs curves lasts for a long time at the 
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beginning and the end of the project with a level near zero. This time duration is equiva-

lent to half the duration of the project. 

 

3.2.2 Case 2: Vantaa, a loft-type seven-storey block of flats 

 

The graphics of case 2 show detailed information about the factors studied for case 2, 

as well as the safety performance and main work stages of the project. The information 

is transcribed graphically and explained below. 

 

The graphic Work safety measurements in figure 9 presents the few work safety meas-

urements. The dustiness measurement was not taken often, and when amount of dust 

was measured, it reached the maximum level. This proves a lack of interest in this data 

in the project. The waste management measurement percentage is lower than the total 

work safety measurement. This means that if this data would be regularly measured, 

waste management would represent a bigger work safety issue. 

 

The graphic Cleaning and clearing costs during construction in figure 9 shows the clean-

ing costs. At the beginning of the project, the cleaning cost curve rises. When there is 

the highest quantity of construction stages, the curve soars and reaches two peaks one 

after another. At the same time, a new cost, the cleaning costs for containers appear on 

the chart. All through the project, own construction work costs increase. The smallest 

cleaning cost is the cost of the material. Even the cleaning cost for containers is more 

important. 

 

The graphic Final cleaning costs in figure 9 shows that the deficiency compensation for 

final cleaning lasts longer than the final cleaning itself. Nevertheless, its value is near 

zero. The cleaning of common spaces and re-cleaning mark the end of final cleaning 

tasks, and make a peak. Different tasks are well divided according to the different types 

of surfaces and spaces, such as windows, flats, bathrooms, and common spaces. 
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Figure 9. Case 2, Metrics 
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The graphic Waste collection costs in figure 9 bring focus on unstable waste collection 

costs, but it also shows that the amount of the different waste costs is balanced each 

month. There are many peaks with the highest at the end. It indicates that waste man-

agement is not planned for and that there is no maintenance. Construction waste class-

2 is also present at the halfway of interior construction. This can be avoided by sorting 

the waste more carefully. 

 

0

0,05

0,1

0,15

0,2

nov. dec. jan. feb. mar. ap. may june jul. aug. sept. oct. nov. dec. jan. feb. mar. ap. may

%

8122 Cleaning 8113 Final cleaning 8114 Waste collection Waste management % Dustiness %

 

Figure 10. Combination of cleaning and waste collection costs, and waste management and dust-
iness performance measurement, Case 2 

 

Figure 10 emphasises an inconsistency between waste management and dustiness 

measurement, and the cleaning and waste collection costs. They do not concur. The 

safety measurement curves stop when the cleaning costs increase. Furthermore, the 

cleaning costs when the final cleaning costs begin. The peak of the cleaning costs is one 

and half times higher than the peak of the final cleaning costs. 

 

3.2.3 Case 3: Espoo, a six-storey block of flats   

 

The graphics of case 3 show detailed information about the factors studied for case 3, 

as well as the safety performance and main work stages of the project. The information 

is transcribed graphically and explained below. 

 

The data available are limited because the project is to be delivered in December 2018, 

after this thesis is completed. Yet the case adds a value to the research because I am 

part of the project as a site engineer. Thus, the approach and experience here are more 

practical. 
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Lit.8122, Cleaning and clearing costs during construction 
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Lit.8113, Final cleaning costs (1 subcontractor) 
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Figure 11. Case 3 (in progress), Metrics 
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The graphic Work safety measurement in figure 11 shows that the total work safety 

measurement percentage is higher than waste management, and dustiness measure-

ment percentage. It means that waste management and dustiness are the biggest safety 

problem. The dustiness measurement performance is lower than waste management 

measurement performance, but it increases when the accommodation building frame is 

complete. When the number of construction stages is at its highest, the safety level di-

minishes. Also, when a new construction stage is starting, the waste management and 

dustiness measurements level decrease. The graphic shows a precise measurement of 

the safely at work. During the groundwork, foundation construction and frame construc-

tion for accommodation building, the curves are unstable. After, they reach a plateau. 

 

In December, during the frame construction for accommodation building, the waste man-

agement level falls. Directly after it, in January, the cleaning and clearing costs peak as 

can be seen in graphic Cleaning and clearing costs during construction in figure 11. Then 

the interior construction stage starts in February and the waste management level falls 

again. In March, directly after it, the cleaning and clearing costs peak. A central vacuum 

system is installed once the building is weather-proofed. However, it should be used. 

When it is used, it is a small part of the cleaning and clearing costs. 

 

The final cleaning stage of the project will start in October 2018 so the graphic Final 

cleaning costs in figure 11 is based on an installment plan. Payments are defined ac-

cording the plan. The installment plan is plotted using a list of final cleaning tasks for 

each type of space. The description of the final cleaning tasks which are part of the global 

price is important because an hourly price is used for what is not listed. The observations 

showed that all documents, such as care, use, and installation instructions for the furni-

ture, equipment and surface materials, except domestic appliances are thrown in the 

trash. In accommodation construction projects, each set of care, use and installation 

instructions for furniture, equipment and surface materials is given to the client. The dos-

sier is called a resident folder. It reduces trash and saves working time if, during con-

struction, they would be set aside in each flat. They would then be checked and orga-

nized as a resident folder for the handover. 

 

Graphic Waste collection costs in figure 11 shows that waste collection costs increase 

at the same as the cleaning and clearing costs and when the quantity of construction 

stages is at its highest. In December, waste management measurements level and all 
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the costs are low, and waste collection costs are zero-valued. Immediately after that, in 

January, there is a peak in the cleaning and clearing costs. When the frame of the apart-

ment building is ready, the costs for wood waste and containers increase. The graphic 

shows that the main type of waste is construction waste class 1. Simultaneously, energy 

waste cost is practically non-visible. In other words, it means that wastes are not so much 

sorted for this project. The cost for the collection of construction waste is low compared 

to the cost of recycling. On the other hand, the recycling cost of wood is high compared 

to its collection cost. Thus, it would be possible to minimize the cost of construction waste 

recycling by sorting it. In optimized waste sorting, the cost of waste recycling should 

represent a small part of the total costs of waste management. 
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Figure 12. Combination of cleaning and waste collection costs, and waste management and dust-
iness performance measurement, Case 3 (in progress) 

 

Figure 12 shows all the studied factors, the waste management and the dustiness in a 

single figure. The waste collection costs are much smaller than the cleaning costs. They 

peak at the same time, halfway through the project, in April, but the cleaning peak is five 

times higher than the waste collection peak. This occurs when there is a lot of simulta-

neous construction phases, but this starts after waste management and dustiness meas-

urements fall. It is normal to have a peak in costs when there are lots of activities, but 

the costs could be lower if the waste management and dustiness measurements perfor-

mance were more efficient. 

 

3.2.4 Case 4: Kirkkonummi, a set of detached, terraced houses and a two-storey block 
of flats 

 

The graphics of case 4 show detailed information about the factors studied for case 4, 

as well as the safety performance and main work stages of the project. The information 

is transcribed graphically and explained below. 
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 Lit.8122, Cleaning and clearing costs during construction (9 subcontractors) 
 

 
Lit.8113, Final cleaning costs (1 subcontractor) 

 
Lit.8114, Waste collection costs (5 subcontractors) 

Figure 13. Case 4, Metrics 
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As presented in the graphic Work safety measurement in figure 13, the work safety data 

collection is not regular. From a general point of view, dustiness measurements percent-

age has a higher level than waste management measurements percentage, but in a 

proportional way. Waste management performance is lower than the total safety meas-

urement performance. When the quantity of construction stages is at its highest, the 

safety performance diminishes.  

 

When the interior construction stage is accomplished, as seem the graphic Cleaning and 

clearing costs during construction in figure 13, the cleaning costs peak. This indicates 

that cleaning is not done gradually but only at the end of the work stage. Also, this peak 

appears after a period of missing work safety measurements. It seems that dustiness 

rules have been abandoned at this period of the construction. The cleaning work has 

been done by nine subcontractors during the construction. It had an impact on the regu-

larity of the work, as well as its coordination. 

 

 

The graphic Final cleaning costs in figure 13 illustrates the proportional importance of 

the various final cleaning tasks or costs. The cleaning of flats and windows are in the 

same group, the biggest one. Final cleaning is done under a period of three months. 

Thus, it means that it represents both phases of final cleaning, before and after ventila-

tion tests. Cost and tasks control could be improved through a distinction of different 

types of work. Cleaning for resident inspection and moving represents one-third of the 

final cleaning costs of a month. It is a significant amount. The showroom apartment is 

treated in a special way. Therefore, it is important to mention it in the global costs of the 

contract to avoid it becoming an extra cost. The cleaning costs for technical spaces are 

small. 

 

The graphic Waste collection costs in figure 13 shows the fluctuations of the waste costs. 

There are two main peaks when the interior construction starts and another when it ends. 

Between the two peaks, the costs get lower. It looks as if waste handling is only begun 

once the work stage is completed. This shows a lack of maintenance in waste manage-

ment. Almost half of the monthly waste costs arise from construction waste class 1. Only 

when interior construction is completed and then handover starts, there is construction 

waste class 2.  

 



33 

 

 

0

0,02

0,04

0,06

0,08

0,1

0,12

0,14

dec. jan. feb. mar. ap. may june jul. aug. sept. oct. nov. dec. jan. feb.

%

8122 Cleaning 8113 Final cleaning 8114 Waste collection Waste management % Dustiness %

 

Figure 14. Combination of cleaning and waste collection costs, and waste management and dust-
iness performance measurement, Case 4 

 

Figure 14 shows all the studied factors, the waste management and the dustiness in a 

single figure. The peak of final cleaning is one and half time higher than the cleaning 

peak which is two and half times higher than the waste collection peak. The peaks occur 

at the same time, at the end of the project, when the interior construction is completed. 

Moreover, measuring of safety ends when cleaning peaks begin. This circumstance 

could seem as uncontrolled factors of the project. Generally, the cleaning costs curve 

follow the waste collection costs curve but two times lower. The all costs and safety 

measurements curves are unstable all along the project.  

 

3.3 Comparison of the cases and subjects of the study 

 

The cost curves for cleaning and clearing, final cleaning and waste collection are com-

pared by type and according to operating and total project costs.  

 

3.3.1 Cleanliness 

 

Figure 15 expresses monthly cleanliness costs of each case. Three of the curves have 

a single peak, two of them at the end of the project, and one of them is twice as high as 

the other. When discussing regular cleaning, the ideal would be one peak in the middle 

of the construction time, at the moment of the most numerous work activities. 

 

59% 
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Figure 15. Lit.8122, Cleaning and clearing costs, project comparison 

 

Figure 16 shows the monthly final cleaning costs of all cases. Case 3 is missing because 

the data are still not available. 
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Figure 16. Lit.8113, Final cleaning costs, project comparison 

 

The comparison highlights the difference in the organisation of final cleaning costs be-

tween the projects. Two are represented by a curve, one by a decreasing segment. The 

curves have a longer duration than the segment and their peak is twice as high. During 

the main activities of final cleaning, the curves are also twice as long as the segment. In 

addition, the finishing of the final cleaning lasts again twice as long for cases 2 and 4. 

 

3.3.2 Waste collection 

 

Figure 17 shows the levels and evolution of waste collection costs along the project. In 

case 1, the costs increase at the beginning of the project and then remain steady before 

a drop at the end. Project 2 and 4 with the highest level of waste costs are completely 

unstable.  
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Figure 17. Lit.8114, Waste collection costs, project comparison 

 

As shown in figure 18, case 2 and 4 also have the biggest amount of waste by volume 

of the project. The peak of project 4 is higher than any of the peaks of project 2. About 

costs, project 3 has the lowest level with a peak in the middle of the project. Case 3 has 

the most expected curve because its waste collection organisation is better, and the peak 

of waste collection appears at the same time of the biggest construction activity. 
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Figure 18. Total waste quantity, project comparison 

 

When it comes to waste quantity (figure 19) case 3 shows the highest peak but smallest 

overall waste quantity. It could mean that unit prices are lower and/or sorting is better 

handled. Yet, case 3 is the only one which does not have construction waste class 2, in 

other words over 70% of its construction are recoverable. 
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Figure 19. Waste quantity, project comparison 

 

Figure 20 shows how the waste costs are divided by type of waste in each case. Con-

tainer cost is quite similar in all cases from a proportional point of view, between ten and 

twelve percent. The costs in case 2 are fairly balanced between the different types of 

waste, each type ranges between seventeen and twenty-seven percent. This is very dif-

ferent from case 4. In case 2 the waste is sorted, in case 4 not. In cases 1, 3 and 4, 

construction waste represents between 44 and 64% of the total waste. Sorted wood, 

concrete, and mixed waste vary between 13 and 19% of the total waste. The other 

wastes, such as saturated wood, metal, plasterboard or energy waste are lower than 6% 

of the total waste. 
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Figure 20. Waste costs by type, project comparison 

 

The comparisons above enhance the observations done for the curves showing peaks 

and evolution of the cleaning and waste management costs for each case. Projects 2 

and 4 show the highest curves and reveal similar symptoms. Both have high cleaning 

cost peaks at the end of the project, unstable waste collection costs with a higher peak 

at the end of the project, the biggest waste quantity and a long period of final cleaning 
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costs. In sum, it is useful to anticipate extra costs as well as cleanliness and waste man-

agement problems in order to minimize irregularity and unexpected happenings in their 

organisation. 

 

3.3.3 Cleanliness and waste management according to operating and total costs 

 

Total costs of the project organized in litteras 0 to 9 contain building site costs as well as 

costs for land, design, and marketing. The building site costs organized in litteras 1 to 9 

are part of total project cost and contain the operating costs. Operating costs organized 

in littera 8 are part of both total costs of the project and building site costs. The more 

efficiently the company’s operating costs are used, the more profitable the company. To 

think that a company is more profitable if its operating costs are the smallest is minimalist. 

The operating costs affect the core operations of the business. It is why they are the key 

to running a business and they must be adapted to the needs of the project. In the con-

struction business, cleaning, final cleaning, and waste collection costs are part of the 

operating costs. 

 

Below, the total costs of the project, the building site costs and the operating costs are 

represented for each project with two units, euros by area and percentage of the total 

and operating costs. These points out two types of comparison so by cost alone and by 

the value of the cost in a bigger picture. 

 

The study showed that the biggest project in terms of surface built and number of stair-

cases (case 3) has the lowest building site and operating costs. The project with the 

lowest building level and biggest ground area (case 4) has the highest building site and 

operating costs. 

 

As shown in figure 21, operating costs are a significant part of the total project (litteras 0 

to 9) and site costs (litteras 1 to 9). The average operating costs to building site costs 

proportion of the studied cases is 12%, and the average operating costs to the total pro-

ject costs the proportion is 7,5%. The smallest proportion of operating costs to the total 

project and building site costs are achieved in case 4 with the lowest building level and 

biggest ground area. The biggest proportion of operating costs to the total project costs 

are shown in case 3, the project with the biggest built surface. Case 2, the loft project, 

showed the highest proportion of operating costs to the building site costs. 
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Figure 21. Proportion of operating costs to the site and total project costs, project comparison 

 

Cleaning, final cleaning, and waste collection costs are a small part of the total project 

and building site costs, but they are an influential part of operating costs. Figure 22 illus-

trates the percentages in the four cases. The highest was 20% and the lowest 17%. In 

each case, the most important part of these costs’ categories are the cleaning costs 

because they represent between 8 and 13% of the operating costs.  
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Figure 22. Proportion of cleaning, final cleaning and waste collection to the project and operating 
costs, project comparison 

 

It was shown that the total costs for cleaning, final cleaning and waste management in 

cases 1, 2 and 4 were about the double of case 3. 

 

Expected and realized costs are also an indicator of the success of cleaning, final clean-

ing, and waste collection management. There is no target costs data available for case 

2, and all costs for case 3 are still not realised yet. Nevertheless, cleaning and clearing 

costs of case 3 are already almost equal to other cases. It can be expected that the real 

costs will be higher than the expected costs. Cases 1 and 4 have also more expensive 
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realized cleaning and clearing costs than their target. In case 1, the cleaning costs are 

three times the expected. It is a notable difference. The realised final cleaning and waste 

costs for case 1 are almost equal to the targeted costs or lower. The realized costs of 

case 4 are all the way through somewhat higher than the objectives. 

 

The proportion of the operating costs to the building site costs is similar for each project, 

and the proportion of cleaning, final cleaning, and waste collection costs to the operating 

costs is different for each project. Indeed, the costs themselves are also disparate. The 

difference is more visible in unit prices than in percentages. These differences show that 

building site cleanliness and waste are managed differently for each case. The project 

type can also affect the management. The proportion of operational costs to the project 

costs is the highest in case 3, but the proportion of cleaning, final cleaning, and waste 

collection costs to operating costs is the lowest. The cleaning and waste costs in case 3 

were handled in a more efficient way than in the other projects. Generally, the costs of 

cleaning and clearing are more critical than the costs of final cleaning and waste man-

agement as they last all through the project and they are the costliest of the three. Fur-

thermore, the difference between the target costs and realised costs is the biggest in 

cleaning and clearing.  

 

4 Guidelines for construction site cleanliness and waste management 

 

4.1 Needs of EKE-Rakennus Oy 

 

The following definition of the company’s needs and set of guidelines for cleanliness and 

waste management is a result of this study and a discussion with a work manager rep-

resentative of the firm. Generally, the company wants to base its needs on prevention 

aspects. 

 

Firstly, the results from the monitoring tools such as work safety measurement and costs 

evolution must be considered. Safety measurement and monitoring must be regular. It 

is recommended that the safety criterions are measured by the same person to have 

consistent results. It is also necessary to multiply the number of observations to get a 

fairer result. The more the construction evolves, the more the number of observations 

increases. About two hundred observations or more could be expected. It requires the 
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sole use of a digital tool, no paper forms can be used. The tool can be Site Manager 

because it is already partly used by EKE-Rakennus Oy. Therefore, its integration is easy. 

The safety measurement results expected are between 90 and 100%, from the beginning 

to the end of the construction. A guide called safety on building site gives more infor-

mation about how to execute the measurement. As an example, organisation and waste 

management performance is measured from the beginning of construction, while the 

dustiness performance measurement which starts when the building is weather-proofed.  

 

The difference in cleanliness and waste management treatment between the various 

construction stages (the exterior and framework, and the interior) must be characterized 

with the presentation of different monitoring, tools, equipment, protection used and or-

ganisation. Furthermore, these main stages of construction are done by different sub-

contractors. Hence, it is easier to inform them about what they are involved in. The ex-

terior construction stage includes groundwork and foundation, structure, façade, and 

yard work. The interior construction stage includes all the interior construction tasks and 

handover. A common task for the interior and exterior construction stages is the plumb-

ing, heating, ventilation, and air-conditioned work. Although, this common task causes 

most of modifications and errors on the construction site which generate waste, dust and 

dust propagation. 

 

EKE-Rakennus Oy mainly build residential buildings. In residential construction, guide-

line required cleanliness class P2 is maintained. In cleanliness class P1, the documen-

tation is too heavy. If a project requires the cleanliness class P1, it is considered sepa-

rately. However, some criteria of the cleanliness class P1 are also selected to be part of 

the guideline for EKE-Rakennus Oy based on cleanliness prevention in order to minimize 

maintenance cleaning. These criteria are listed in the following text. A central vacuum 

system with a Hepa filter is used when the structure is closed, at the same time as the 

dustiness measurement starts. At this point, no sweepers or brushes must be used to 

avoid dust spreading. Due to the physical characteristics of block of flats projects, spaces 

are already partitioned from the installation stage of prefabricated elements. Neverthe-

less, entrance doors of each flat are only mounted at the end of interior construction 

stage. It means that each floor, except for the parking area is already divided and sepa-

rated in smaller areas but not completely closed because the entrance doors are missing 

during construction. Some rooms are already used as closed storage areas, but it would 

be easy to close evens apartment to avoid dust propagation. When dusty interior tasks 

are done, the flat or area concerned can be completely closed with temporary doors. 
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Respiratory protection with the correct filter is used according to the type of work and 

dust. Compartmentation and under pressure system are not used in the projects of EKE-

Rakennus Oy because of a lack of space due to the type of projects. Generally, LVI 

equipment and false-ceilings are protected from dust. Dusty works are done with a ma-

chine or tool equipped with an integrated dust collector and correct dust filter. The obli-

gation to use this equipment is not mentioned in the general subcontracting guidelines 

of EKE-Rakennus Oy, but it could be added and discussed in the negotiations or prelim-

inary meeting. Also, each subcontractor should have the responsibility of cleaning his 

own work area and directly after a dusty task. This way, the cleaning tasks of EKE-Ra-

kennus Oy would be mainly maintenance. 

 

Cleaning costs during construction represent an important part of the operational costs. 

Furthermore, they are the costs that show the biggest difference between costs target 

and realization. The four cases studied in this thesis show that the real cleaning costs 

vary between 1 and 6 €/brm2 per month per project, when the project area is between 

3200 and 5300 brm². Furthermore, EKE-Rakennus Oy is engaged in several projects at 

the same time. It would be possible and efficient to organize a specific cleaning group to 

work on every project. An allocated budget for cleaning should be increased because 

they have been underestimated. On the other hand, cleaning must be more efficient due 

to more prevention and protection. Moreover, the indirect costs should be taken into ac-

count to have the real cleaning costs, as mentioned in chapter 2.1.5. 

 

Final cleaning guidelines should present clearly the different types of tasks for the two 

main final cleaning phases with one before operating tests and the second after. There-

fore, dust cleaning is realized before the tests because no dusty tasks cannot be exe-

cuted after them. After dust cleaning, during self-delivery, dust concentration cannot be 

over 2,5 g/m² on the inner surfaces of the ventilation equipment. The purity assessment 

is done visually. Final cleaning tasks depend on handover planning. 

 

Final cleaning tasks must be differentiated according to the category of spaces, either 

residential and common areas. Residential areas are private flats with a bathroom, 

kitchen, and living area. Common areas include circulation spaces (staircase and eleva-

tor), common a living spaces (sauna and clubroom), technical spaces, storage spaces, 

and parking plot. The reason for defining the different spaces precisely is that they have 

their own characteristics. [29.] Furthermore, the better the area and tasks are defined 

precisely, the less there are extra tasks that are unplanned for in the target costs.  
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The four cases studied in this thesis show that the final cleaning costs vary between 

almost 0 and 4,3 €/brm² per month in projects with an area between 3200 and 5300 brm². 

The work should last for about two months and be extended to include correction clean-

ing just before the residents move in. This specific final cleaning must not be mixed with 

cleaning and clearing during construction. Cleaning during the construction ends when 

starts the first stage of final cleaning. 

 

When it comes to waste, the purpose is to diminish it, not just its costs, but also its quan-

tity. Yet, indirect waste costs and environmental issues depend on waste quantity. Sort-

ing on each floor of the construction project means organising necessary space for wood, 

plastics, paper and board, mineral and ceramic, gypsum-based waste bins. Yet, in a 

block of flats project, the space available in the walkways areas is limited. In order to sort 

waste, everyone should get the sorting instruction. The quantity of waste collected must 

be minimized and optimized. It is easier to organize sorting bins for exterior construction 

because there is more space available. The sorting bins are for construction waste, 

wood, concrete, metal, and energy waste. Construction waste class 2 must be avoided 

because the new Europeans waste directives will remove it in 2020 [26.]. To avoid con-

struction waste class 2 is a challenge for the company because this level of waste is 

created in almost every project. Generally, mixed waste must be the last choice of sorting 

because a big part of mixed waste goes to the landfill. When waste is sorted, it is reused 

or recycled. Some waste has a specific recycling or reusing process run by a specific 

company, as for example plasterboard waste, concrete, and brick waste and extra ma-

terial. Each chemical product which becomes hazardous waste is clearly listed on the 

building site, and its waste is collected separately. To achieve best possible waste man-

agement, it could be also wise to consider the office part of the construction site. The 

main waste produced by an office is paper, plastic, and biowaste. The purpose of sorting 

the waste of the office is to minimize the mixed waste. 

 

The amount of material loss could be minimized by delegating the task of ordering ma-

terials to subcontractors. It means that the subcontractors for concrete, brick wall and 

interior construction would organise the construction task and the necessary materials 

themselves. It would mean that they take the cost risk of lost material, but also that if 

they do not order the material at the correct time, the project will be late. 
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Since more than 100 tons of waste is produced annually by various projects, the waste 

must be recorded for example according to type, weight, cost of processing and collect-

ing, for example, each month. Having just one subcontractor handling waste manage-

ment can facilitate this work. Nevertheless, it may be necessary to do the recording man-

ually because there is more than one project in construction on a single same place, and 

so waste is handled for all projects in the whole place. 

 

Waste cost is not an important part of operating costs, but it is literally a cost that goes 

to waste, and it also involves a lot of indirect costs. The general subcontracting guidelines 

of EKE-Rakennus Oy, it should be mentioned that each subcontractor sorts their own 

waste. Then the maintenance cleaning group can transport the sorted waste to the cor-

rect containers. Of course, the best choice for waste management is to reuse the waste 

as a material. This would minimize the amount of lost material. It is also important to 

keep in mind that the waste costs reported in the costs’ analysis are only the collecting 

and processing costs, not the total costs. This makes a big difference in the waste costs. 

Waste costs calculation could be performed differently, as mentioned in chapter 2.2.3. 

The cases studied in the thesis show that waste costs vary between 0 and 1,4 €/brm² 

per month for project’ areas between 3200 and 5300 brm². The amount of waste in then 

varies between 0 and 2,4 kg/brm³ per month for project volumes between 10 467 and 

17 706 m³. 

 

As demonstrated in this study, most safety performance problems and costs peaks occur 

due to a lack of anticipation, related to a lack of regularity, planning, and monitoring. 

Therefore, it is essential that the guideline developed in this thesis has a clear structure 

and process. Furthermore, to create a specific guideline, some practical points must be 

accurate. To minimize unexpected situations and extra costs caused by cleaning and 

waste management, maintenance is imperative. 

 

The number of subcontractors per projects for cleaning and waste management should 

be lowered to facilitate the management and monitoring of these services. Some extra 

subcontractors should be used if they propose some special services needed for the 

project. However, this may be difficult siwe, the current economic situation of the con-

struction is reaching its height. Thus, there are not many subcontractors and workers 

available when they would be needed. 
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This study puts forward the importance of managing cleanliness and waste as a whole. 

After all, their share can reach 20% of the operating costs. Case 3, the loft project which 

is the concept developed by the company has bigger cleanliness and waste costs than 

the normal block of flats projects. It is also high for detached and terraced houses project, 

but the company development policy excludes this type of project in the future. 

 

The plan for construction site cleanliness and waste management at EKE-Rakennus Oy 

are presented in the appendices 1 and 2. The plans are based on documents from the 

company and have been developed during this study. The first part of the plan introduces 

the responsibilities of different actors of the project, the second part introduces the leg-

islation, the third part covers the environment of the subjects studied, such as the waste 

collection point, material protection and information, and the cleaning rhythm. Part four 

in the plan describes the different work stages, rules, risks, and equipment specific fea-

tures for cleanliness and waste management. 

 

 

Figure 23. Building site waste sorting guideline per type of waste 

 

The new waste guideline of EKE-Rakennus Oy presents waste sorting instructions as 

two sets of instruction according to the type of dust and according to the type of tasks. 
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The first set of instructions defines the type of containers, the specialized subcontractors 

who handle the waste process, the waste recovery or reuse rate and main guidance for 

waste sorting. The first set can be presented on-site as shown in figure 23. The second 

set of instructions defines how to process each type of dust at each task of construction. 

The cleanliness guideline is also presented from two viewpoints. Firstly, the different 

types of tools for dust prevention, protection, and removal is presented and then the 

process followed in each type of task is presented on-site as a set of instructions shown 

in figure 24. 

 

 

Figure 24. Cleanliness guideline per type of tools 

 

To summarize it, the waste sorting and cleaning process are defined according to the 

construction tasks. The dust prevention, protection, and removal process are explained 

for each type of dust and construction phase. The sorting process is explained for the 

different types of waste according to the construction stage. When presented on-site, it 

facilitates the instruction of each subcontractor. It can be presented on-site as in figure 

25. The full guideline is in appendix 3. 
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Figure 25. Waste sorting and cleaning guideline per construction work phases 

 

Part five in the plan presents the estimation of quantity and costs, the sixth part presents 

the monitoring tools and results of quantity and costs. 

The cleanliness management plan and waste management plan of EKE-Rakennus Oy 

follow the description presented in the chapters 2.1.5 and 2.2.3. 

 

4.2 Implementing the guideline on-site 

 

It is natural to prefer comfort and stability to changes, and employees also prefer to keep 

to old work habits instead of improving and modifying them. This is the main problem 

when integrating modifications in existing systems, and in the specific environment of 

construction. 

 

The previous cleanliness plan and waste management plan were used as a basis for the 

current plan. This facilitates the new guideline development which includes the both sub-

jects, as well as its incorporation into existing practice. Moreover, the new guideline is 

based on the current practice of the company, so it is adapted to the users’ needs. The 
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organisation and use of the guideline must be intuitive to facilitate its application. Fur-

thermore, the guideline must be visible on-site. It should be simple and easy to under-

stand and to use. [30.] Pictures and different languages can be used in the guideline. 

 

The first criterion for the implementation of a new construction site cleanliness and waste 

management guideline is its feasibility. Workers need to have the necessary resources 

to be able to apply the guideline. Those are materials such as monitoring devices, spe-

cific equipment and immaterial, such as time, knowledge and budget. The responsibili-

ties and roles of each party must be defined. [30.] 

 

The site manager, foremen, site engineer must believe in benefits of the guideline for the 

construction project itself, the workers, and the environment. Workers must be engaged 

in the implementation process and their feedback must be taken into consideration. The 

company should support change by organising different steps or education, or both. [30.] 

 

The guideline must be easy to understand in other words the communication of the doc-

ument has to be clear. Pictures, graphs, and diagrams are a good way to transmit ideas. 

Communication between different employees involved in the change is also essential. 

To support the importance of the topic for the company and for the workers themselves, 

the specific rules and tools for waste and dust management should be pointed out to 

them during their introduction to the site. Moreover, subcontractors should explain the 

rules of EKE-Rakennus Oy to their employees. Construction site foremen, site engineers, 

and site managers should understand that they are part of a group and that the imple-

mentation of the new rules and correct monitoring of the projects are not optional. [30.] 

 

Companies change constantly because the market is alive and evolving continually. To 

continue using and improving this guideline, it is necessary to assess its benefits. They 

can be economical, social and environmental. Thanks to constant update, the guideline 

can always be adapted to the practical situation of the company concerned. 
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5 Conclusion 

 

The collection, classification, and transformation of case study data was a laborious pro-

cess. Some resulting figures are more explicit than others. However, even the non-ex-

plicit figures are still a symptom of something. All the graphics are inherent to the re-

search because they show practical results. Also, their strength is that they are part of a 

whole. This research demonstrates a lack of correlation between projects site cleanliness 

and waste management approach and control.  

 

Generally, dust is a fairly immaterial problem whereas waste is a problem discussed in 

tons. It seems that the regulation and implemented policies are proportional to this. It is 

important to keep in mind that less visible problems are not necessarily harmless. Dust 

is related to health issues whereas waste is related to environmental issues. Both affect 

the quality aspect of the project, without ignoring cost and time constraints. Additionally, 

exterior constraints such as regulation, evolve and become more and more demanding. 

 

Cleaning and dust management interact through their indirect costs and tasks. A lack of 

cleaning can cause more dust, and a lack of waste management can cause more clean-

ing. As part of the operating system and cost, they affect the whole project process and 

success of the whole project. The idea of developing a guideline is that the effect of 

efficient cleanliness and waste management is exponential on the project.  

 

In order to implement a new construction site cleanliness and waste management guide-

line, precise monitoring and underlying monitoring tools on the building site are essential. 

Monitoring tasks depend on the participation of the foremen who are depending on the 

order of the site manager. Foremen are also the key to implementing the guide on-site 

because they are the intermediate between the guide and the workers. Managers must 

communicate the guideline precisely. The purpose of using the guideline is that the op-

eration of the building site team leads the achievements of cleaning and waste manage-

ment process. 

 

This study compares a lot of information: the generalities, regulation, organisation and 

tools for cleanliness and waste management, their costs in general and detail, the pro-

portion of their costs to the total project, construction site and operating costs and the 

difference between target and real costs. Analysing every project as a whole provides 
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richer results than isolating the systems which make one project. Those similar projects 

are finally one project, the development of EKE-Rakennus Oy. 

 

As shown in the thesis, precise cleanliness and waste management processes, tools, 

and research exist already. The main issue is to develop an adapted plan for a specific 

company and its field of construction and then to implement it concretely on a building 

site. The main question is more a matter of social habits and psychology than of con-

struction itself. This main issue gives the general direction of future challenges for clean-

liness and waste management in construction. Research and development cannot re-

main just words if a company wishes to engage in sustainable development during per-

petual expansion and progress. 

 

Thanks to ongoing effort, there is continuous improvement because negative impacts 

can be corrected, and positive impacts can be emphasized. Positive impacts can be 

seen practically on-site and virtually through precise monitoring and clear analysis of 

work results. Furthermore, recurring problems from all the project of the company can 

be pointed out and corrected on a bigger scale. Generally, a guideline must be living 

tool, following the current legislation and serving the needs of projects. 
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EKE-Rakennus Oy, building site waste management plan 
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EKE-Rakennus Oy, building site cleaning plan 
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EKE-Rakennus Oy, building site cleaning and waste management guideline 
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