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Preface 

This report was made as a continuation of previous theses done at AB Gustaf Kähr made by 

students from Linnaeus University. It mainly focuses on whether the treated effluent can be 

released into a water stream recipient and which method is the best for achieving that goal.  

This report is a degree project work, which follows a standard academic report format.  

I want to thank my external supervisor at Kährs Åke Erlandsson as well as my supervisor 

William Hogland for all the support I have received during the writing of this report.  

 

Kalmar, May 2016 

Adam Helge Persson 
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Abstract 
The purpose of this essay was to assist AB Gustaf Kähr with their treatment of process water. A 

screening test was carried out in February 2016 order to identify the most hazardous substances 

and two interviews are made in order to get different perspectives on the issue of companies 

discharging wastewater into a recipient. 

The report includes a description of the company AB Gustaf Kähr and as well as their permit 

demands. Furthermore, there is a description of the different process lines, what kind of process 

wastewater the industry produces as well as the most significant pollutants found in a study in 

2006. Then the results from all the parameters as well as the sources found in 2006 are presented 

in detail as well as, the results from several previous PhD theses. The Swedish and European 

legislation are also studied in order to gain an understanding on what the legislation says about 

releasing process waste water into the recipient after it has undergone a treatment process.  

The methodology is explained followed by the presentation of the screening test results, results 

from the written and oral interviews and the shortcomings of the methodology are discussed.  

In the results the screening test results are interpreted. The most hazardous substances are then 

identified by mostly on relying on the European environmental quality norms. The mentioned 

results are compared to those from 2006 and the reasons behind the differences are explained. 

Recommendations on methods to decrease the amount of pollutants are given, these methods are 

ozone treatment or filtration followed by reverse osmosis. The conclusions are drawn that it is 

seen as viable by several people for industries too clean their own wastewater and that the 

environmental limit values should be used when determining if an effluent is clean enough too 

release.  
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Svensk sammanfattning 
Syftet med denna uppsats är att ge råd till AB Gustaf Kähr vad gäller deras behandling av sitt 

processvatten. En screeningtest utfördes i syfte att identifiera de farligaste ämnena i företagets 

vattenhantering februari 2016. Vidare gjordes två intervjuer för att få olika perspektiv på frågan om 

företagsutsläpp av avloppsvatten till recipient. 

Arbetet inleds med en beskrivning av företaget, AB Gustaf Kähr och dess tillståndskrav. Vidare 

beskrivs de olika processlinjerna, vilken typ av processvatten som produceras samt de viktigaste 

föroreningarna som lämnade anläggningen under 2006. Inledningsvis presenteras resultaten för alla 

analyserade parametrar och de källorna från 2006 och därefter presenteras resultaten från flera 

doktorsavhandlingar gjorda kring företagets vattenhantering. Den svenska och europeiska 

lagstiftningen studerades också för att få en uppfattning om vad lagstiftningen säger, rörande utsläpp 

av processavloppsvatten direkt till recipienten. 

Screeningtestresultatet och resultaten från de skriftliga och muntliga intervjuerna redovisas också. 

I metoddiskussionen analyseras bristerna i metodiken och i resultatdiskussionen tolkas testresultaten. 

De farligaste ämnena identifieras baserat på de europeiska miljökvalitetsnormerna. 

Föroreningskällorna till dessa ämnen identifieras sedan genom att studera resultaten från 2006 års 

undersökning. Resultaten jämförs med varandra och orsakerna bakom förändringarna i 

föroreningskoncentrationerna förklaras. Rekommendationer om metoder för att minska mängden 

föroreningar ges och dessa metoder är ozonbehandling eller filtrering följt av omvänd osmos. 

Slutsatserna dras att det ses som genomförbart av flera personer att industrier rengör sitt eget 

avloppsvatten och att EU:s gränsvärden skall användas vid fastställandet om ett utflöde är tillräckligt 

rent för att släppa. 
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Abbreviations  

TOC – Total organic carbon 

COD – Chemical oxygen demand 

BOD – Biochemical oxygen demand 

TPH – Total petroleum hydrocarbon 

EC – Electrocoagulation  

IAF - Induced air flotation method 

MPR - Membrane photocatalytic reactor  

AOP - Advanced oxidation processes  

MF- Microfiltration  

UF - Ultrafiltration  

NF - Nanofiltration  

RO - Reverse osmosis  

N – Nitrogen 

P – Phosphorous  

ABVA - general provisions for the cultivation of water and wastewater facilities 
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Aim 

The aim of this essay is to assist the company AB Gustaf Kähr to find out the possible demands 

for releasing waste water directly into recipient and to give them recommendations on how they 

can decrease the levels of certain pollutants. 

Objectives 

1. The critical substances in the outgoing water from the factory will be identified and 

recommendations will be given on how to reduce their amount at the source.   

2. What are the quality requirements for the discharging of waste water directly into river/forest 

ditch? 

1 Introduction 

AB Gustaf Kähr (here called Kährs) is currently looking into the possibility to release their 

waste water in the recipient after local treatment to their recipient instead of first after dilution 

with drinking water sending it to the wastewater treatment plant in Nybro. The reason is mostly 

due to financial and time saving reasons and avoiding necessary dilution with drinking water 

before sending the process water to the sewage net. They are also interested to see if the levels 

of certain pollutants have changed since the samplings carried out in 2006 and the reasons why. 

2 Wastewater generation in different types of industries 

The wastewater produced by industrial operations has a significant impact on the environment 

(Ashrafi O et al. 2015). Wastewater treatment systems are important tools to enhance 

sustainability in terms of reducing environmental impact and complying with sanitary 

requirements. One major issue with the wastewater treatment processes today is the energy 

efficiency (Bernd W et al. 2015). Other issues are that huge amounts of fresh water are used as 

a means of production and in cooling processes in industries. Many different kinds of raw 

materials, intermediate products, and wastes is also brought with the water in the industrial 

process to then be released into the recipient. Industrial wastewater is an essential byproduct of 

modern industry and it plays a major role as a pollution source to water pollution (Chang H., 

2009).  The treatment of wastewater and potable water has become essential in modern 

societies. The methodology adopted for domestic and industrial water quality management is 

in practice determined by the environmental compatibility and the financial feasibility ( 

Balkema et al., 2001).   



 

 

9 

 

2.1 Metal industry 

The wastewater from the metal industry is hazardous to the environment and needs to be treated 

properly according to A. Manipura et al., 2005. One of the reasons according to these authors 

is because of the release of nitrogen which causes eutrophication, some nitrogen compounds 

are also strong metal ligands. The waste water from metal industries usually has a low pH value 

and high concentrations of nitrate and ammonium. Large amounts of ammonium or nitrate 

contaminated wastewater inhibits the nitrification process at most municipal waste water 

treatment plants. 

2.2 Chemical industry 

The chemical industry has an importance because of its impact to the environment Fayza A, 

2007 states. The wastewater from the chemical industry usually contains high amounts of 

organic and inorganic pollutants. Many of the materials used in the chemical industry are toxic, 

mutagenic, carcinogenic or non-biodegradable.  

2.3 Paper and pulp industry 

According to Ashrafi O et al., 2015, the wastewater produced by the paper and pulp industry is 

detrimental to both the environment and human life. They further state that this industry 

produces the third largest amount of wastewater after primary metals and chemicals industries 

and that it also consumes a large amount of water in its processes. The pollutants commonly 

found in the wastewater often originate from tannins, lignins, resins and chlorine compounds. 

Major contaminants that should be minimized or removed according to the authors are COD, 

TSS, nitrogen compounds and adsorbable organic halides (AOX). 

2.4 Wood industry 

The wastewater from the wood panel industry usually contains primarily organic compounds 

such as COD, the pH of the water is usually slightly acidic because of the extraction of organic 

acids from the wood. The nitrogen amount is lower than the phosphorous and is too low to 

support organisms in the water contrary to the phosphorous. The solid particles which mostly 

comes from fine wood particles usually contains about 3000 mg/L and the wastewater can 

therefore not be recycled as a process water in the plant Nadir D., 2014.  

The wood finishing industry uses several different processes in order to obtain a good surface 

of the wood, such as sanding, scraping and planning. After that the finishers are added onto the 

surface of the wood, such as adhesives, lacquers, paints, UV-stabilizers and preservatives. The 

adhesives are used to bind the pieces of wood together. The lacquers and varnishes are used in 
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order to get the wood surface glossy. The anti-bacterial paints are then used in order to protect 

the wood against the bacterial decay. The UV stabilizers and preservatives are used to protect 

the wood from sunlight. The wastewater from the wood finishing industry usually comes from 

these processes as well as from the cleaning of equipment. (M Badve, et al., 2013). 

3 Results of previous reports  

In this report the results and conclusions from several previous reports done at Kährs will be 

used in order to compare results, draw conclusions from changes in pollutant amount and give 

recommendations on how to decrease the amount.  

3.1 Previous characterization of wastewater streams 

In this chapter the results from the physical and chemical characterization of six wastewaters 

according to sampling from 19/04/2006 are shown in tables 1, 2, 3 and 4. The report from which 

these tables were taken is:  (Kaczala, 2007). 

These values are compared to the result from the sampling made in February 2016. These results 

are also used in order to find the sources of the most environmentally hazardous substances 

from the sampling made in February 2016. The reason these results have to be used when 

tracing the source is because the water from the different process lines are treated jointly in 

2016. Therefore it is very challenging to identify the sources without previous test results. 

Table 1. Wastewater Qualitative characterization: physical-chemical parameters of 6 of 

the wastewater streams. 

TerrAtesT 

Analysis 

Unit Floor 

Washing 

 

Floor 

Washing 

755 

 

Blade 

Washing 

 

Glue 

 

Hardener 

 

Filler 

 

pH  7.5 9 12.8 4.5 1.7 6.9 

Temperature 

(lab) 

°C 20.3 20.2 20.2 20.5 20.2 20.2 

Conductivity mS/

m 

150 660 1100 99 1400 1000 
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Table 2. Wastewater qualitative characterization – chemical parameters (values in mg*L-

1). 

Parameters Floor 

Washing 

 

Floor 

Washing 

755 

 

Blade 

Washing 

 

Glue 

 

Hardener 

 

Filler 

 

Ammonium-

N 

2 3.9 2.5 0.051 5.3 0.38 

Total - N 86 98 50 6 800 7 200 1.9 

Total - P 110 4.1 1.3 0.072 0.71 580 

TOC 1 5000 3 500 1800 4 100 1 1000 5 200 

COD 6 6000 1 5000 7800 3 1000 2 8000 1 8000 

 

 

Table 3. Total TPH content in different wastewater streams (values in μg L-1). 

TPH´s Floor 

Washing 

* 

Floor 

Washing 

755* 

 

Blade 

Washing 

** 

Glue 

** 

Hardener 

** 

Filler 

** 

C10-C16 3.7 150 6.9 111 83 250 

C16-C22 3.6 130 21 62 63 280 

C22-C30 24 160 550 220 310 520 

C30-C40 2 48 36 75 89 220 

Σ C10-C40 33 490 620 470 540 1.300.000 
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Table 4. Heavy metals content in different wastewater streams (values in μg L-1). 

Heavy 

metals* 

Floor 

Washing

* 

 

Floor 

Washing 

755* 

 

Blade 

Washing 

** 

Glue 

** 

Harden

er 

** 

Filler 

** 

Arsenic 

(As) 

7 12 12 < DL < DL 29 

Antimon 

(Sb) 

14 < DL 17 < DL < DL 7 

Barium (Ba) 310 88 50 < DL < DL 4 

Cadmium 

(Cd) 

0.4 < DL 6.8 < DL < DL < DL 

Chromium 

(Cr) 

33 21 17 < DL < DL 7 

Cobalt (Co) 24 140 180 < DL < DL 140 

Copper (Cu) 58 250 120 < DL < DL 1600 

Mercury 

(Hg) 

< DL 0.45 < DL < DL < DL < DL 

Lead (Pb) 4 17 270 < DL < DL 11 

Molybd 

(Mo) 

8 7  < DL < DL 10 

Nickel (Ni) 41 9 110 < DL < DL 50 

Selenium 

(Se) 

7 < DL 24 < DL < DL 32 

Tin (Sn) < DL 82 31 < DL < DL 17 

Vanadium 

(V) 

10 7 6 < DL < DL 10 

Zinc (Zn) 4400 3100 160 < DL < DL 200 

 

 

<DL = below detection limit 

* Storage tank 

** Directly from the source (cleaning process) 
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4 Methods for reducing the pollutants 

According to Hansson (2014) EC treatment with Fe and Al electrodes is not an efficient way to 

decrease the COD amount in the process water streams. Although the EC method of cleaning 

the process waste water was not effective according to Hansson (2014), they give a 

recommendation to use a complete on site treatment system. He claims that by using an ozone 

based AOP and more specifically a combined ozone/UV with biological treatment would 

generate a non-hazardous effluent that could be discharged to a water recipient. 

Laohaprapanon 2013 draws several conclusions and the author gives numerous 

recommendations in the thesis on how to reduce the amount of pollutants. The author states that 

sedimentation is a very important first step when developing a water treatment system due to 

the large variability in volume and chemical composition. The use of fly ash from wood as a 

low cost sorbent reduces the amount of COD. Wood fly ash can also be used as an alternative 

low cost material to treat acid soils or acid mine wastewaters. The leeching of metals may be 

less useful however. In the thesis the dynamic sorption of organic compounds measured as 

COD was studied. Both wood and coal based activated carbons are effective when removing 

organic pollutants, furthermore the author claims that the coal based activated carbon was more 

efficient at removing organic compounds in the waste water. The thermal regeneration of 

saturate activated carbons at 500-600 °C was efficient for the destruction of organic constituents 

absorbed on the activated carbon. Reusing the regenerated activated carbon can reduce the 

operational costs. By using sorption/filtration of activated carbon as a treatment option the 

chemical compounds in the wastewater was removed. By combining sorption/filtration 

followed by EC, the treatment efficiency increases. Another method which was tested was 

effective for the removal of formaldehyde and organic pollutants from the studied wastewater 

at 25 °C while treatment with chemical precipitation using MgCl26H2O+Na2HPO4 effectively 

removed N and P. This method was called anaerobic baffled reactor (ABR). However, the 

treated effluent from this process should not be disposed in agricultural areas unless the 

chemicals are not replaced with others such as MgO + H3PO4 for example. 

All of the treatment methods evaluated by Laohaprapanon (2013) were technically feasible but 

before a sustainable treatment model is built these processes need to be optimized in terms of 

performance and the costs for operation and maintenance also need to be incorporated. 

Laohaprapanon 2013 states that the application of advanced oxidation processes in combination 

with sorption and biological treatment might be an option in order to achieve a high quality of 

the treated wastewater. 
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There is a method that can be used in order to remove lead and vanadium. untreated pine 

sawdust was capable to reduce Pb and V present in real industrial wastewater, regardless its 

complex composition. The removal of lead and vanadium was also shown to be more effective 

the lower the pH value was. The sedimentation and settling phase before the sorption of 

wastewater was also very important in the removal of metal contaminated wastewater F. 

Kaczala et al., 2009.  

Biological treatment system has been shown to be effective in reducing the amount of 

formaldehyde and other biodegradable compounds in the process of machinery washing in 

wooden floor industries F. Kaczala et al., 2010. 

5 Allowed levels of pollutants according to the current legislation 

Svensson, 2014 points out that EU: s environmental goals regarding the quality of water bodies 

are ambitious. It is pointed out that most problems with run-off contaminated with wood 

leachate relate to the large amount of organic matter, it is also stated that leachate, colour, pH 

and toxicity can be potential problems. Later on, it is also stated that the effects on the 

environment are also highly dependent on the characteristics of the receiving watercourse and 

that the toxicity is mainly a matter of concentration/dilution. 

In order to find out if Kährs is allowed to release their treated waste water to their recipient and 

how this is decided, both European and Swedish legislation have been studied. 

5.1 European legislation 

5.1.1 Frame directive for water, environmental norms 

In the Council directive 2000/60/EG, L327/1, 22.12.2000 (frame water directive) there are rules 

regulating the environmental quality of water. The frame water directive contains many aspects 

of water protection and is the foundation of many measures taken in order to protect the water 

environment of the countries in the European Union. (Art 1) The purpose of the directive is to 

protect and improve water quality in the European Union (Nilsson, 2014, p. 26). 

 

The purpose of this directive is to prevent the deterioration and to strive for the improvement 

of water environments. (Art 1) This directive affects every activity that is releasing substances 

to the water that affects the water quality. The improvements on the water quality should be 

done through the regulation of emissions and through quality goals. This directive should be 

used in combination with other EU legislation that is aiming for water protection; these are for 
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example the industrial emissions directive and the directive 2006/11/EG about pollution 

through emissions of several dangerous substances in the water environment of the EU. The 

ambitions though, are higher in the frame water directive according to the author because there 

are deadlines in which the environmental goals must be reached. The quality of the water is 

improved because the emissions of several prioritized, especially dangerous substances should 

cease and because emissions of other dangerous substances gradually should decrease. The 

commission should make a list of substances that are especially dangerous, as well as keeping 

the list updated. The emissions of these substances should be regulated, then gradually decrease 

to finally cease completely. Emissions should be decreased through demands on best available 

technology, general emission limits (decided on an EU level or nationally) or the best 

environmental praxis. The regulation should include substances and industries that are included 

in the frame water directive or directives that it refers to. It should also fulfill the demands of 

other relevant EU legislation; if an environmental norm cannot be maintained according to the 

current principles then harsher emission limits must be made. In general, the purpose for this 

directive is that the water quality in a certain area should not be decreased and that the current 

water quality is maintained (Nilsson, 2014, p. 19-20). 

 

Other important directives which regulate the water pollution according to Nilsson A., 2014 

are: 1) The directive 2006/11/EG about pollution through emissions of several dangerous 

substances in the water environment of the EU. This directive regulates demands on 

permissions to release substances in the prioritized substances list. In the permission, the 

emission norms are decided with regard to the highest allowed concentration and the highest 

allowed amount of the specified substance in the emission. Some of these substances are also 

regulated in the frame directive for water and the member states are allowed to have harsher 

demands than those in that directive. For the substances in the second list the member states 

shall make their own program with demands on permissions, emission norms and quality goals 

(Nilsson, 2014, p. 21). 

 

The supervision over different water areas is organized into several runoff districts. (Art 3) The 

administrative responsibility within each district should be coordinated and activities within 

that district which affects the quality of the water can be of different kinds and be far away from 

the polluted district (Nilsson, 2014, p. 26). 
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What is defined as “good water status” is specified for different types of water areas through 

different criteria for good ecological and good chemical status. The member states should 

protect, improve and restore all surface water occurrences so that the environmental goal “good 

water status” is achieved 2015 (Nilsson, 2014, p. 26).   

(Art 5 and 8) The member states should examine and monitor their respective water areas in 

order to gain knowledge of the water quality and in which way human activities affect the water 

quality (Nilsson, 2014, p. 27).   

Direct and diffuse emissions and waste of some especially dangerous substances (prioritized 

substances) shall gradually cease. (Art 4 and appendix 5) The commissions list over prioritized 

substances contains environmental norms for these substances and there should also be limits 

for the emissions of these substances (Nilsson, 2014, p. 27).   

The frame water directive article 4 states that there are separate environmental goals for surface 

water, ground water and protected areas. There are three different ecological statuses for 

measuring water quality. These are defined in the fifth appendix of the frame water directive as 

high, good and moderate. The chemical surface water status is classified as good if the 

concentrations of pollutants are not above the levels in the environmental norms (Langlet and 

Mahmoudi, 2011, p. 253-254). 

It is only in a few instances (mainly chemical status) in the directive which gives clear numerical 

criteria on what is considered good status (Langlet and Mahmoudi, 2011, p. 254). 

If any data suggests that it is unlikely that the environmental goals for water are going to be 

reached the reasons for the potential failure will be investigated, permissions and surveillance 

programs will for example be investigated and potentially changed. Other measures that may 

be taken is that harsher environmental norms may be implemented (article 11). Besides 

environmental norms and measure programs the frame water directive also contains demands 

on emission regulations. These regulations should be based on the best available technology or 

relevant emission limits or when it comes to diffuse consequences, the best environmental 

praxis and other rules in relevant EU-legislation. Examples of these are the IPPC-directive and 

other water protection directives. If an environmental goal or norm made according to the frame 

directive has harsher demands than those already in place in this emission regulation, then a 

new emission regulation should substitute the original (article 11) (Langlet and Mahmoudi, 

2011, p. 256). 
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5.1.2 Urban waste water treatment 

According to the council directive of 21 May 1991, industrial waste water entering sewage 

systems as well as the discharge of waste water and disposal of sludge from urban waste water 

treatment plants should be subject to general rules or regulations and/or specific authorizations. 

In other words either general rules or specific regulations for an industry are accepted according 

to the European Union. In Sweden though there are not any general rules on how companies 

should release their waste water to the recipient, only specific regulations. To prevent further 

damage to the environment by the disposal of insufficiently cleaned urban waste water there is 

a general need for secondary treatment of waste water. An example of this secondary treatment 

is the municipal waste water cleaning plant in Nybro. The definition of secondary treatment in 

this directive is a process generally involving a biological treatment with a secondary settlement 

or other process which reduces the amount of BOD5 by 70-90 %, COD by 75 % and total 

suspended solids by 90 %.  

5.1.3 Prioritized toxic substances 

In the directive 2008/105/EG of environmental quality norms in the water politics area 

environmental norms for prioritized substances and other pollutants are determined. In the 

appendix of this directive, EU’s environmental norms for a number of substances are 

determined, examples are: potassium, lead and a number of pesticides. (Langlet and Mahmoudi, 

2011, p. 258).  

5.1.4 Industrial emissions directive, best available technology (BAT) 

In order to specify what the BAT is for a certain industrial sector, BAT reference documents 

with BAT conclusions are made. These conclusions show what is believed to be reasonable 

emission requirements for the specific industry, with regards to technical facilities and costs. 

The BAT conclusions are used as a reference when the emission conditions in the permission 

are determined. If a particular industry does not have any BAT conclusions or if they do not 

correspond to the best technology in the particular case the national authority are allowed to 

decide what the BAT is. The nations in the EU are allowed to put harsher demands than what 

the BAT conclusion says, in some cases the demands can be set to be lower than in the BAT 

conclusion (Nilsson, 2014, p. 17).  

In addition to the demands on emission limits set by the permission they should also contain 

conditions which for example protects against pollution, the handling of waste, surveillance and 

maintenance of the industry and obligations to show information to the authorities. (Art 14) If 
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an environmental norm has higher demands than what can be achieved with using BAT, then 

further measures need to be taken (Nilsson, 2014, p. 18).   

5.2 Swedish legislation  

5.2.1 ABVA and “Vattentjänstlagen” SFS 2006:412 

According to Svenskt Vatten (2012) for companies that are releasing or are planning to release 

sewage to the municipal sewer system there is one important law called “Lagen om allmänna 

vattentjänster (SFS 2006:412)” this law is usually called “vattentjänstlagen”. Every 

municipality in Sweden has also adopted ”Allmänna bestämmelser för hur VA-anläggningen 

får användas (ABVA)”. 

 

In a report made by Svenskt vatten (2012) they have put environmentally hazardous pollutants 

into several tables. The second table has substances that are mostly hazardous to the municipal 

sewer system and the third table has parameters that are mostly hazardous to the cleaning 

processes, the sludge or the recipient. This report does not contain information about the amount 

of certain parameters that should be released directly in a recipient.  

The parameters in the second table are designated as instantaneous values (measured as cluster 

samples). According to Svenskt vatten (2007) these parameters should be measured directly 

after the process in which the pollutants are produced. Negative effects such as corrosion and 

clogging can be created during the time that the parameter limits are excessed. Because of this, 

the authors say that the parameters should not be excessed for even a short time. They also say 

that every municipality should judge the risks of damages occurring by themselves.  

The parameter levels in table 3 should be viewed as warning levels according to the authors. If 

these levels are exceeded it usually entails demands on internal treatment measures in the 

company before the water is released to the municipal sewer system. The parameters are 

measured in daily, weekly or monthly averages.  

The parameters in table 2 that is most relevant for Kährs are pH min and pH max with the 

instantaneous values of 6.5 and 10 respectively. The most relevant parameters for Kährs in table 

3 is cadmium, copper, zinc and hazardous organic substances. Cadmium and hazardous organic 

substances should not occur at all while copper and zinc can occur in levels of 0.2 mg/L and 

0.2 mg/L respectively.  
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According to DalaVA (2008) sewage water not treatable by the municipal water treatment plant 

can be treated by the companies themselves in their own treatment plant before the water is sent 

to the municipal sewer system or the recipient. DalaVA (2008) also says that if internal water 

treatment is not sufficient or possible, then other disposal methods may be possible. An example 

of this is hazardous waste. 

In DalaVA (2008) the authors say that the two most important laws are (SFS 2006:412), 

“vattentjänstlagen” and “ABVA”.  

The water services law, or “vattentjänstlagen” is about general water services and it regulates 

the responsibility for supplying water and the waste water management. A general VA-plant 

should be used so that it does not cause inconvenience for the VA-head, third part or problems 

to meet the health and environmental requirements.  

In the “ABVA” law the municipal VA-head in each respective municipality is making the 

general VA-conditions with the support of the water services law.  

Naturvårdsverket (2014) says that the municipality is responsible in providing general water 

services if they in regard with the protection of human health and environment need to be 

arranged in a larger context (usually 20-30 properties), but it can also mean single properties in 

close conjunction with the field of activity. The responsibility of the municipality is tied to the 

ownership of the facilities. A municipal mandatory may manage the drift of VA-facilities in 

other municipalities.  

In the same report Naturvårdsverket (2014) says that a property owner is not allowed to 

contribute with anything to the sewage net which can damage the function of the waste water 

treatment plant or make it more difficult for the operator to fulfill the requirements that are 

placed on the facility. This can mean that waste water needs to be treated before it is led to the 

treatment plant. The county administration is supervising the municipality so that it fulfills its 

obligations. 

5.2.2 Environmental code “Miljöbalken” 2nd chapter 

According to VA-forsk nr 3 (2001) water released directly to a recipient from an industry needs 

a permission based on the environmental code made by the environmental authorities in order 

to do so. 
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In a report by Naturvårdsverket (2012) they say that an emission by industries with their own 

waste water treatment is regulated through conditions made in permit decisions according to 

the environmental code. In the EU the industry emission directive are setting the demands on a 

collected permit decision of the impact on air and water from some larger operations in waste 

management, industry and farming. The norms are less demanding than those used in Sweden 

and are therefore not directional. When it comes to emissions of some especially dangerous 

substances there are certain limitations in regulations made by the environmental protection 

agency “Naturvårdsverket” (SNFS 1995:7). 

According to Naturvårdsverket (2014) these consideration rules are an obligation to follow for 

every operator. The chief manager of a sewage facility is an operator according to the 

environmental code. The general consideration rules includes several requirements that should 

be known. These are that one should be aware of the risks to the environment and human health 

that an activity are likely to cause, to take protective and precautionary measures that are not 

excessive in order to avoid harm to human health or the environment. Other requirements that 

should be taken are that protective measures and precautions that are not likely to cause 

inconveniences to human health or the environment, that the facility is in the most suitable 

place, that one is economical with resources and strives to close the resource cycle and that the 

products which cause the least damage to the environment are chosen to be used. It is the chief 

manager that has the obligation to show that these conditions are followed (reversed burden of 

proof).  

The 2nd chapter in the environmental code applies to all companies according to DalaVA 

(2008). The consideration rules in chapter 2, “environmental code” are explained in: (VA-forsk 

nr3, 2001). 

The burden of proof (1§) requires that the operator must show that the obligations 

that follows the rules of consideration are complied with. 

Knowledge requirement (2§) means that the person that is engaged in or will be engaged in an 

activity should have sufficient knowledge of how the environment and human health is affected 

and protected. 

The precautionary principle (3§) imposes an obligation to take action if there is reason to 

believe that an activity may cause damage and nuisance. 
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Product choice principle (6§) means that if you replace a chemical product or a 

biotechnical organism with a less hazardous one, you should do it.  

The principle of equity (7§) means that the requirements on account shall not be unreasonable 

to meet. The benefits of various measures and precautions are to be compared with the cost of 

the measures. 

Damage Liability (8§) means that the person who caused damage to the environment shall be 

responsible for the damage is remedied or replace the damage. 

5.2.3 Environmental code “Miljöbalken” 9th chapter 

In the environmental code 9th chapter 7§ it says that waste water must be drained and cleaned 

or taken care of in any other way so that harm to human health or the environment do not occur. 

For this purpose, appropriate sewage facilities or other establishments should be used. 

 

The Government may prescribe that it shall be prohibited without the permission or prior 

notification, has been set up or change such sewage facilities or other establishments. 

 

The Government may delegate to municipalities to issue regulations according to the second 

subparagraph. 

In other words this means that if the demands set in the first subparagraph can not be fulfilled 

the permission to build the sewage facility cannot be given according to Miljöförbundet 

Blekinge väst (2013).  

5.2.4 Swedish Environmental Goals 

Environmental goals and environmental norms indicate a certain condition in the environment 

in a geographical area. Environmental goals describe a condition that is to be strived for in 

general terms. Environmental norms are more specific; they generally set specific numbers on 

for example the highest amount of certain substances that are allowed in a certain area. The 

norms can also set a minimum level of a substance in the environment. A common method of 

indication is ecological. If a certain species of fish decreases in a lake for example it can indicate 

that there is something wrong with it. It doesn’t follow the environmental norms. Environmental 

norms are also used to decide when remediation should be used (“trigger values” when the area 

is polluted) in a polluted area and when the remediation process is completed (“target values” 

when the area is clean enough) (Michanek and Zetterberg, 2012, p. 44-45)  
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The environmental code states two ethical standpoints when it comes to sustainable 

development. These are that nature in itself has a conservation value (Humanity cannot be 

affected), the second standpoint is that humanities right to cultivate nature comes with a 

responsibility to protect it for future generations. The 1st chapter 1§ 2nd paragraph in the 

environmental code are explaining the term sustainable development more in detail. 

“The environmental code should be applied in such a way that 

1. People’s health and the environment is protected against damages and inconveniences 

regardless if these are caused by pollution or something else. 

2. Precious nature and culture environments should be protected and cared for. 

3. The biological diversity should be protected. 

4. Ground, water and the physical environment in general should be used so that it is preserved 

long term in an ecological, social, cultural and economic standpoint. 

5. Reuse, recycling and management with raw material, other material and energy so that a 

complete cycle can be reached.” - (Michanek and Zetterberg, 2012, p. 93) 

The environmental goals in this paragraph are sometimes overlapping and sometimes 

competing. In addition to these five points there is a proposition which states that further 

guidance is given through national environmental goals that the parliament is adopting 

(Michanek and Zetterberg, 2012, p. 93). 

6 Material and methods – Site of investigation 

In this essay the APA system was used in the reference management. An APA “crib sheet” 

from Gothenburg’s university was used because it makes it “easier to control what form that 

apply to a particular type of reference” (Wahlandt, Bjarsch and Prell, 2012, p. 1). The sampling 

methods that were used according to the recommendations of Kährs. 

6.1 Information about Kährs 

6.1.1 History 

The foundation of Kährs was laid by Johan Kähr from Mönsterås. He moved to Nybro in the 

year 1857 with some tools that he used to produce wooden objects. Kährs was founded the year 

1919 by Gustaf Kähr who was the grandchild to Johan Kähr. Under his leadership the company 

started to manufacture wooden doors, toys, furniture and floors. Gustaf Kähr got a patent on 

modern factory manufactured floors the year 1941 (AB Gustaf Kähr, 2014, p. 1). 
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6.1.2 Present day situation of Kährs 

Kährs group is today a concern that has manufacturing in some parts of Europe and operations 

in many parts of the world. They produce products such as lamella floors as well as vinyl 

flooring. Their floors are used in housing, offices, shops, hotels, concert halls, theaters and 

sports stadiums. (AB Gustaf Kähr, 2014, p. 1). An overview of the factory is present in 

appendix A.  

6.1.3 Present day permission terms at Kährs  

The county administration office in Kalmar municipality have given Kährs several different 

terms on how they should handle their pollution to water and to air. These terms are delivered 

in three different “permission documents” in 2005, 2008 and 2010. These terms are not allowed 

to be broken. In this chapter only the terms which affects the handling of wastewater are 

presented because only they are relevant. That is why term 1, terms 3-9 and term 13 are not 

presented, they only concern air pollution. The supervisory body is Nybro municipality. 

Term 2: The Company’s release of nutrients to the surrounding water streams via the storm 

water should be decreased with the consultation from the supervisory body. The county 

government believes that it is relatively easy to minimize the emissions by for example using 

methods such as sludge suction or sweeping. This term also states that the supervisory body in 

Nybro are to potentially provide a more detailed measure if they consider it necessary 

(Länsstyrelsen Kalmar län – Miljöprövningsdelegationen, 2005). 

Term 10: Process waste water which is drained to the municipal sewage system and should at 

least have undergone a pretreatment of both sedimentation and adsorption or a similar method 

before discharge. Water from the compressor hall and garage should undergo oil separation 

before being sent to the wastewater treatment plant (Länsstyrelsen Kalmar län – 

Miljöprövningsdelegationen, 2010). 

Term 11: The residues from the sedimentation and adsorption should be taken care of as waste 

(Länsstyrelsen Kalmar län – Miljöprövningsdelegationen, 2010). 

Term 12: The outgoing water should not contain substances or have such characteristics which 

makes it affect the performance of the municipal water treatment plant in a negative way. The 

outgoing water should also not entail a risk for damage on the municipal sewage treatment 

system or the recipient (Länsstyrelsen Kalmar län – Miljöprövningsdelegationen, 2010). 
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Term 14: The Company shall in the yearly environmental report present the work that has been 

made in regards to decreasing the amount of process waste water to the municipal waste water 

treatment plant (Länsstyrelsen Kalmar län – Miljöprövningsdelegationen, 2010). 

6.2 Process lines  

The summaries of results from data collection at the different process lines were taken from 

Hultqvist and Olsson (2007). The amount of water and the types of selected chemicals for this 

study comes from the previously mentioned thesis.  

The treatment plant consists of pre sedimentation where the crudest sludge and particles are 

filtered out to be thrown in the combustible waste container. The water is then sent to two 

sedimentation tanks called C14 and C15. There the water sits for a couple of hours until the 

sludge has settled at the bottom of the tanks. The water is then sent to the saw dust filtration 

and after that is sent to the municipal water grid and then to the municipal water treatment plant. 

The screening test which was taken in this report used a composite sample of these process 

lines. There are three other process lines at Kährs but the waste water from them are treated 

separately so they were not in the focus for this report.  

If you put the results from all the different process lines in 2006 together, the most common 

and notable substances were: TPH, TOC/COD, zinc, total nitrogen, formaldehyde and 

cadmium.  

6.2.1 Floor washing - Line 755, 753 and 740 

Surface treatment of the floor is done in the three lines 755, 753 and 740. This process water 

comes from the floor. The image of these process lines are available in appendix D. 

The process water is created on the floor. The most polluted water comes from the area around 

the machines and is mainly created by personnel and truck traffic, it is cleaned regularly. The 

most common method of cleaning is by using a scrubbing machine and mops are used 

secondarily. The cleaning water is emptied in a water cistern with a capacity of 1m3. The 

amount of water discharged is approximately 50 liters every week from both the scrubbing 

machine and the floor mopping.  

50 liters of water are discharged to the sewerage system per week and elevated levels of TPH, 

TOC/COD and zinc have been found. 
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6.2.2 Floor Washing  

The floor washing is done by a type of machine called Indyline Fimap. It is used at the different 

departments, wear surface, profiling, frame and press. An image on the floor that this process 

water was created is available in appendix E.  

The amount of water produced in a week is approximately 200 liters. 

Elevated levels of substances: TOC/COD. 

6.2.3 Gluing Process  

Gluing is done in the two departments; frame- and press-department. The frame consists of 

three lines, 520, 521 and 522. The press consists of the lines 564 and 565, in total there are five 

different process lines which uses glue. An image of one of these process lines is presented in 

appendix F. 

The waste water is created when the machines are cleaned.  

The chemicals with elevated levels here were: TPH, total nitrogen, TOC/COD and 

formaldehyde. 

The amount of water discharged is approximately 500 liters per week. 

6.2.4 Saw Blade Washing  

Sawblades used in the factory have to be cleaned after it has been used for a time. This is 

because the blades are coated with resin and other materials which increase friction and 

decrease the sawing performance in general. This coating is removed in the saw blade washing 

process when the sawblades are lowered into a bath labeled with the chemical product “Starkt 

grovrent”. An ultra sound is then used in order to shake of the coating on the blades. An image 

of the saw blade washing is presented in appendix G. 

The process water is created once it is changed in the saw blade washing when it is sufficiently 

dirty, usually once per month. The water container is then emptied and the water is replaced 

with new tap water and detergent.  

The amount of water per week is 100 liters generated. TOC/COD, cadmium and TPH have 

elevated levels. 
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6.2.5 Hardener  

Hardeners are used to speed up the hardening process for the glue which is used in the joining 

of veneers, laminate and of the frame and the wear surface. There is a hardening machine in 

front of every gluing machine and the hardening machines are situated on the frame- and press 

department. In appendix H there is an image of the water produced from the hardener process. 

The waste water is created when the machines are cleaned. 

Elevated levels of chemicals: TPH, TOC/COD, total nitrogen. 

Approximately 330 liters of water produced every week.  

6.2.6 Filling process  

The floor boards are troweled in order to get an even smooth surface without cavities. An image 

of this process is presented in appendix I. 

The waste water is mainly produced by the cleaning water. This is mainly because of machine 

parts and tools that come into contact with the filling, which creates a coating.  

Elevated levels of pollutants are: TPH, TOC/COD and copper. 

The amount of water released is approximately 125 liters per week. 

6.3 Sampling and analysis  

The first samples that were taken in February 2016 were part of a screening test. This was done 

in order to get a general picture of eventual pollutants which may be difficult to track otherwise 

(Eurofins, 2016). 

The samples were taken the 19th, 22nd, 23rd and 24th of February 2016. The samples taken the 

19th and 24th were taken by the author and the samples taken the 22nd and 23rd were taken by 

the environmental manager of Kährs Åke Erlandsson. The samples were filtered before they 

were compiled the 24th of February by the author and they were sent for analysis at Eurofins 

the same day. The results from the compiled sample is available at table 5, 6, 7 and 8. The 

analysis package bought from Eurofins is called “TerrAttesT i vatten”. Images of the 

sedimentation facility and the sampling site are available in appendix B. 

Gloves, goggles rugged clothes were used in when the samples were taken in order to protect 

against the wastewater. 500 mL bottles were used to take each sample. The composite sample 

then consisted of 125 mL filtrated water from each bottle. The bottles and the filter were ordered 
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from Eurofins. The samples were taken in a certain time of day (14-16 PM) when the water had 

finished the sedimentation process in the sedimentation facility.  

The composite sample was taken after the waste water had sediment and passed the 

sedimentation facility. The waste water consists of process water from several different process 

lines. The internal procedures at Kährs have changed since 2006, the wastewater does not come 

strictly from the same process lines. 

The most used analysis method by Eurofins was “Internal Method TerrAttesT”. The DIN EN 

ISO 17294-2 method was used to analyze the heavy metals. The ISO 7888 method was used in 

order to determine the physical characteristics, the “SS-EN ISO 11905-1:1998 mod/Skalar” 

method was used for total nitrogen, the “SS-EN ISO 15681-2:2005/Skalar” was used for total 

phosphorous, the SS EN 1484:1997 method was used for TOC, the SS-EN 27888:1994 method 

was used for conductivity, the SS-EN ISO 10523:2012 method was used for temperature for 

pH measurement, the SS-EN ISO 10523:2012 method was used for the pH value and SS EN 

872:2005 method was used to determine the suspended solids.  

6.4 Demands for waste water release into recipient 

In order to find out if waste water can be discharged directly into the recipient the primary 

sources of information used have come from books and reports. In order to complement this 

information two interviews have been carried out at a water treatment plant and at an 

environmental office at a city council. The second interview was cancelled later though; the 

reason is explained in the method discussion. The purpose of the interviews was to get a better 

view of what methods that both the municipality and the water treatment plant uses in order to 

make polluters release their most dangerous substances directly to the recipient, which the water 

treatment plant can’t treat themselves. Other examples of questions that were asked was how 

they define a recipient (which recipient is the most important) and what they think of the current 

legislation in regards to if there should be clearer thresholds of pollutant levels in recipients.  

6.4.1 Choice of interview method 

In this essay a survey method was compared to the interview method in order to decide which 

method was best suited to answer one of the primary issues stated. The primary issue was on 

whether to gather more superficial information on a larger number of people or whether to 

gather more detailed information from a smaller amount of people. It was decided that the 

interview method was best suited because it gives a more detailed insight compared to surveys 

(Denscombe, 2007, p. 132). 
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The type of interview method used in this essay was a semi structured interview. It was used 

because this method lets the respondent develop their ideas and speak more fully about the 

interviews subject (Denscombe, 2007, p. 135). 

6.4.2 Ethical considerations 

Before the interview, the respondents were informed it was voluntary and that they had the 

option of cancelling the interview when it went on. Human welfare should prevail before the 

needs of society and science. This is the reason that consent to be part of an interview or survey 

is allowed to be withdrawn at any time (Codex 2016). The respondents were informed of their 

anonymity in accordance to the individual protection requirement “individskyddskravet”. They 

were also informed of that the names of their municipality and water treatment plant would not 

be included.  

6.4.3 Choice of respondents 

The choices of respondents are usually made because they have a unique insight or because 

they have a certain position. The most important aspect in this essay was to get a representative 

selection of respondents that could give depth (Denscombe, 2007, p. 142). 

The respondents that were chosen based on their positions as employees of the environment 

office in a city council and employee of a water treatment plant. The questions were sent to the 

respondents beforehand so that they had the possibility to be prepared. 

6.4.4 Analysis method 

After the interview was made the audio recording was written down word for word in a printing. 

Comments were made in the printing and every row was given a number so that specific data 

could become more easily identified (Denscombe, 2007, p. 155). 

7 Results 

The result of this essay is presented in two parts. The first part consists of the results from the 

sampling done from the process water as well as information about what units they are 

measured in and information about each type of parameters. The second part consists of the 

written interview as well as the oral interview that has been performed. These interviews have 

also been analyzed and is presented in the same section.  
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7.1 Characterization of wastewater outlet 

These are the results from the screening test made in February 2016. They were carried out in 

a period of 4 days and the water came from several different process lines that are described 

more in detail in chapter 1.2. The sampling and analysis methodology used are described in 

chapter 2.1. If a sample amount has a < in front of it, it means that the amount is so small that 

it is irrelevant. 

Table 5. Heavy metals of the composite sample. 

Heavy metals Unit Composite 

sample 

Arsenic (As) μg/L 6.2 

Antimon (Sb) μg/L <5.0 

Barium (Ba) μg/L 77 

Beryllium (Be) μg/L <1.0 

Cadmium (Cd) μg/L 0.75 

Cobalt (Co) μg/L 41 

Copper (Cu) μg/L 270 

Chromium (Cr) μg/L 1700 

Mercury (Hg) μg/L <0.04 

Lead (Pb) μg/L 14 

Molybdenum (Mo) μg/L 26 

Nickel (Ni) μg/L 800 

Selenium (Se) μg/L <5.0 

Tin (Sn) μg/L <5.0 

Vanadium (V) μg/L 17 

Zinc (Zn) μg/L 2600 

 

There were 16 different heavy metals that were analyzed by Eurofins.  
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Table 6. Total TPH content of the composite sample. 

TPH´s Unit Composite 

sample 

C10-C12 μg/L 71 

C12-C16 μg/L 230 

(C16-C21) μg/L 730 

C21-C30 μg/L 15 000 

C30-C35 μg/L 3400 

C35-C40 μg/L 810 

S:a TPH (C10-C40) μg/L 20 000 

 

There were 7 different kinds of TPH´s analyzed by Eurofins.  

 

Table 7. Chemical parameters of the composite sample. 

Parameters Unit Composite 

sample 

Total - N mg/L 

 

1900 

Total - P mg/L 

 

18 

TOC mg/L 

 

3100 

 

These were the 3 chemical parameters analyzed by Eurofins. 

 

 

 

 



 

 

31 

 

Table 8. Physical-chemical parameters of the composite sample. 

TerrAtesT 

Analysis 

Unit Composite sample 

pH  2.7 

Temperature 

(lab) 

°C 20.6 

Conductivity mS/m 400 

These were the three physical parameters analyzed by Eurofins.  

Table 9. In going water volume in L. 

 

 

This is the total water amount sent to the water treatment facility during the two weeks the 

sampling was made. The right column show the different categories of the process lines and the 

numbers represent the specific process lines. Thursday was included because the sample 

consisted of water which entered the water treatment facility the day before. There is 

approximately one day of delay between the inlet and outlet. The Swedish translation on gluing 

Process lines Thursday 18th Friday 19th Monday 22nd  Tuesday 23rd  Wednesday 24th  

Glue and hardener       

564 100 60 - - 70 

565  75 - 90 - 

566  25 - - 120 

520 85 80 60 20 100 

521  - - - - 

522/80  - - - - 

Gluing process  - 10 - - 

580, 581, 582, 583  - 100 50 - 

Filling process  - - - - 

739  - - - - 

353, 360  - 100 50 50 

Saw blade washing  - 30 30 60 

COOR scrubber  - 50 100 100 
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process is: “fogning” and filling is “spackling” in Swedish. The COOR scrubber is a floor 

washing machine.  

Table 10. Outgoing water volume in L.  

 

 

 

This is the total outgoing water volume after it has been treated at their water treatment facility 

for a typical week at Kährs. This water is later sent to the municipal water treatment plant in 

Nybro for further treatment. The water amounts released have small variations from week to 

week. The amount released every day is approximately 350 liters but can vary between 200-

500 liters. The highest amount released is usually on Fridays. The total water volume released 

after an entire year is approximately 100 cubic meters.  

7.2 Interview results 

This report had to interviews, one at a municipal environmental office and another at a 

municipal water treatment plant. The purpose of this was to get different perspectives. The first 

respondent (here called respondent A) was not available for an interview so he gave written 

answers instead, he is an environmental inspector which mainly works with control of private 

sewerage systems and industrial supervision. The second respondent (here called respondent 

B) is a process development engineer at the municipal water treatment plant. A transcription of 

the interviews is available as appendix J. 

7.2.1 Tools and method used in order to affect polluters 

According to respondent A the ABVA (general provisions for the cultivation of water and 

wastewater facilities) is the most important method. He is saying that the operator at an industry 

needs to contact their local water treatment plant before releasing their effluent and that the 

water treatment plant could refuse the effluent if it is not treatable.  

According to respondent B they use the ABVA. She says that it contains clear demands on the 

effluent received from industries. She also states that they cannot receive any effluent which 

affects the treatment process, water or sludge quality. 

 

Outgoing 

water 

volume 

Thursday 

18th 

Friday 

19th 

Monday 

22nd 

Tuesday 

23rd 

Wednesday 

24th 

Total 

amount 

 185 220 350 340 400 1495 
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7.2.2 Definition of recipient 

Respondent A states that recipients are defined according to if they are primary or secondary 

recipients. The smaller recipient is always more sensitive to pollution because there is less 

dilution there. Respondent B is making roughly the same point, the first and smaller recipient 

is affected the most because the recipient has a smaller water volume which means it has less 

dilution than the sea. 

7.2.3 Policy used when communicating with the industries 

There are permit decisions or other decisions which regulates the emission levels and there are 

clearer guidelines which regulates oil separation and vehicle washing according to respondent 

A. He also states that the local water treatment plant and their ABVA are important as well as 

the environmental quality norms. The latter are not used when putting demands on industries 

because there is no good way to implement them yet, he states.  

Respondent B states that they use the same policy (ABVA) as the environmental office in the 

municipality. She claims that every municipality uses their own ABVA with small variations 

and that the branch organization “Svenskt Vatten” decides the limit values and parameters.  

7.2.4 Policy used when a company wishes to introduce a new treatment method not 

commonly used 

Respondent A simply states that they wish to see documentation which proves that the method 

works in similar conditions. Respondent B states that the companies have to decide the 

treatment methods they wish to use for themselves. The water treatment plant just ensures that 

the limit values are not exceeded.  

7.2.5 Should there be clearer demands on emission limits? 

According to respondent A clearer limit values would make it easier for them, but he also states 

that it is good to let the plant owners decide for themselves. He claims that the limit value 

parameters should be the substances that forms the basis for the environmental quality norms. 

Respondent B claims that the requirements are mostly clear as they are now. She says that the 

requirements are clear for the heavy metals but not for the organic substances which she says 

needs to be clearer.  She further claims that the treatment plant today look at a company’s list 

of chemicals rather than the parameters they release. She states that they at the water treatment 

plant look at the database of KEMI rather than on the environmental quality norms today. She 

states that they do not use the environmental quality norms because there are no good tools for 

utilizing them.  
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7.2.6 How the respondents view the possibility for several companies to work together 

to obtain a shared water treatment plant. 

Respondent A states that it is usually economically advantageous but that it is also important 

that the question of responsibility is clear. He also claims that it can bring more accountability 

and commitment if you have the water treatment plant closer to your business.  

According to respondent B it is not very common today to have a joint water treatment plant 

between industries but she brings up an example of a local company which is doing it. She 

believes that it will become more common in the future. She think that these water treatment 

plants will have a positive effect both on the municipal water treatment plant as well as the 

companies which releases waste water. 

Yes, absolutely, of course it’s great. This will become a trend because water treatment plants are putting more 

demands on industries that they cannot discharge into municipal sewage treatment plants. Then there is a need 

for the industries as well, it is good that there is a contractor who can take care of their water. - Respondent 

B. 

8 Discussion of methods 

The primary issue with the methodology is that there was only a screening test which was taken. 

In order to have greater accuracy, more samplings would have to be taken, preferably three. 

The reason three samples were not taken is because of the lack of funds. 

Another issue was that there were supposed to be two oral interviews but respondent A was 

unable to participate physically and therefore sent a written interview instead.  

9 Discussion of results 

9.1 Sampling results 

9.1.1 Identifying the most environmentally dangerous substances 

The main source used to identify the most environmentally dangerous substances were the 

environmental protection agency “Naturvårdsverket” as well as the European environmental 

quality norms.  

In the report Naturvårdsverket 2008 (5799) they set a recommended level for zinc in inland 

waters at 8 μg/l at the hardness > 24 mg CaCO3/L and 3 μg/L at the hardness < 24 mg CaCO3/L 

and in coastal, transitional and marine waters the recommended level is 8 μg/L.  
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In the same report copper has a recommended level of 4 μg/L in inland waters and it has no 

recommended level in coastal, transitional and marine waters.  

The results in the screening test were 2600 μg/L for zinc and 270 μg/L for copper. The 

conclusion can therefore be made that these parameters can potentially be problematic if they 

not properly treated because they exceed the limit values.  

In the report Naturvårdsverket 2008 (5973) they attached the Directive 2008/105 / EC, 

Appendix I and explained how the environmental norms should be implemented. For easy 

access the same appendix is attached as appendix C in this essay. One of the most relevant 

environmental norms for this essay is the one for cadmium and cadmium compounds.  

 

The amount of cadmium found in screening test for this essay was 0,75 μg/L which is higher 

than the applicable amount for class 1, 2 and 3 for rivers and lakes. The conclusion can be 

drawn that cadmium is one of the substances that should be decreased if Kährs want to release 

waste water directly into the recipient. 

  

The most applicable amount of lead allowed in rivers and lakes according the list of prioritized 

substances is 7,2 μg/L and the amount found in the screening test was 14 μg/L. The reason this 

can be problematic is because lead does not have a maximum value that can be exceeded, which 

means that this substance needs to be decreased further. 

   

The most applicable amount of nickel allowed in rivers and lakes according to the list of 

prioritized substances is 20 μg/L and the amount found in the screening test was 800 μg/L. This 

substance also lacks a maximum recommended value which means that this substance also 

needs to be decreased.  

 

According to a report by Naturvårdsverket 2007 (Handbok 2007:4 utgåva 1) page 107 the 

concentration of nutrients and especially nitrogen and phosphorous in a water stream have a 

large impact on the water status. In the same report at page 105 a lake with an amount of 25-30 

μg tot-P/L corresponds to a level in which the lake can be considered eutrophic. The total 

Phosphorous level from the screening test was shown to be 18 mg/L which is equal to 18 000 

μg/L. According to Havs och vattenmyndigheten (2016) the nutrient level in lakes and water 

streams is usually assessed by using the amount of total phosphorous instead of using the total 

amount of nitrogen. The total amount of nitrogen can still be an important parameter because a 
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lack of easily accessible nitrogen can lead to growth deficiency in phytoplankton (especially in 

lakes) and high amount of it in oceans can lead to overfertilization. The amount of total nitrogen 

found in the screening test was 1 900 mg/L, which is equivalent to 1 900 000 μg/L. If this 

amount would have been found in a lake or a water stream it would be considered a very high 

amount according to the environmental protection agency, an amount between 1 250-5 000 

μg/L is considered very high. The conclusion has been made that total nitrogen and phosphorous 

need to be decreased in the facility processes. 

 

One heavy metal that was shown to have a heightened value in the screening test was chromium 

with a value of 1.7 mg/L. A recommended value for chromium in a water body was not found, 

however the benchmark value for chromium in the junction point for the public sewage network 

is 0.01 mg/L in Kalmar municipality (Kalmar Vatten, 2013). This substance was not recorded 

in 2006 however so the source cannot be identified and this result cannot be compared with 

previous results.  

9.1.2 Sources of the most environmentally dangerous substances 

In this chapter the results from the screening test were compared to the results from 2006 in 

order to get an understanding of which process lines the various parameters from the earlier 

chapter came from. Water from the compressor process line, lacquering water process line and 

water from the garage/workshop are handled as separate waste water streams and therefore they 

were not included in the screening test and it can for that reason not be used when comparing 

the results from 2006 to the results from 2016.  

The total water volume from the process lines from all 4 days amounted to 1 310 L.  

The water volume coming from the various glue and hardener process lines is 700 L, from the 

various gluing process lines is 160 L, from the various filling process lines 200 L, from the saw 

blade washing is 120 L and from the COOR scrubber is 250 L.  

The most important parameters that were identified in the previous chapter were cadmium, zinc, 

copper, nickel, lead, phosphorous and nitrogen. 

Cadmium mainly came from saw blade washing according to the 2006 results, the conclusion 

can be made that cadmium mainly comes from the saw blade washing in the recent results. 

Zinc is a substance that overwhelmingly came from floor washing in the results from 2006. 

There also came a fairly large amount from the blade washing and filling process. 



 

 

37 

 

Copper mainly comes from the filling process and with smaller amounts coming from the floor 

washing and saw blade washing processes.  

Lead is one of the environmentally hazardous substances identified and it mainly comes from 

the saw blade washing and secondly comes from the floor washing processes according to the 

results from 2006.  

Nickel is a substance that mainly comes from the saw blade washing process and it secondly 

comes from the filling process and floor washing process.  

Phosphorous mainly comes from the filling process and secondly from the floor washing 

process.  

Nitrogen overwhelmingly comes from the glue and hardener processes, secondly from the floor 

washing and thirdly from the saw blade washing.  

Table 11. Sources of the most environmentally dangerous substances. 

Substances Primary source Secondary source Tertiary 

source 

Cadmium Saw blade washing   

Zinc Floor washing Saw blade washing  Filling 

process 

Copper Filling process Floor washing  Saw blade 

washing 

Lead Saw blade washing Floor washing  

Nickel Saw blade washing Floor washing  Filling 

process 

Tot P Filling process Floor washing  

Tot N Hardener process Floor washing  Saw blade 

washing 

    

From this table the conclusion can be drawn that heavy metals mostly comes from the saw 

blades in the saw blade washing process. The floor gathers various different materials and 

waste, that is why various substances comes from the floor washing.The reason why copper 
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and total P mainly comes from the filling process and why total N mainly comes from the 

hardener process is unknown.  

9.1.3 Comparison of results from 2006 with the recent results 

The total cadmium amount from 2006 is 7.2 μg/L. The results from the screening test was 0.75 

μg/L which means that the amount has decreased by 6.45 μg/L in 10 years.  

The total amount of zinc in the results from 2006 was 7860 μg/L. The results from the screening 

test were 2600 μg/L which means that the amount has decreased by 5260 μg/L.  

The total amount of copper in the results from 2006 was 2028 μg/L. The results from the 

screening test were 270 μg/L which means that the amount has decreased by 1758 μg/L.  

The total amount of lead in the results from 2006 was 302 μg/L. The results from the screening 

test were 14 μg/L which means that the amount has decreased by 288 μg/L.  

The total amount of nickel in the results from 2006 was 210 μg/L. The results from the screening 

test were 800 μg/L which means that the amount has increased by 590 μg/L.  

The amount of total phosphorous in the results from 2006 was 696.182 mg/L. The results from 

the screening test were 18 mg/L which means that the amount has decreased by 678.182 mg/L.  

The amount of total nitrogen in the results from 2006 was 14 235.9 mg/L. The results from the 

screening test was 1900 mg/L which means that the amount has decreased by 12 335.9 mg/L.  

An overview of the comparison is available at table 11. 

Table 12. Comparison between results taken 2006 with results taken 2016. 

Substances Unit Results 

from 

2006 

Results 

from 

2016 

Change 

Cadmium μg/L 7,2 0,75  - 6,45 

Zinc μg/L 7860 2600 - 5260 

Copper μg/L 2028 270 - 1758 

Lead μg/L 302 14 - 288 

Nickel μg/L 210 800      +  590 

Tot P mg/L ~696 18 - ~678 

Tot N mg/L ~14 236 1900 - ~12 336 
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Before any conclusions can be drawn it has to be mentioned that the comparison between results 

from 2006 to the results from 2016 are not meant to be completely accurate because the 

sampling was carried out in a different manner. It is only meant to show a rough picture on how 

the pollutants has changed over time. 

The conclusion can be drawn that most pollutants that has been identified as the most relevant 

have decreased dramatically since 2006, with the notable exception being nickel, which have 

increased dramatically.  

9.1.4 Primary reasons for changes in the pollutant limits 

The primary reasons for the decrease of pollutants were the sedimentation facility that was 

installed after the results from 2006 were taken. Another reason was the saw dust adsorption 

method after the sedimentation step, which decreases the amount of heavy metals like lead and 

vanadium. Other reasons may be changes of some of the chemicals used in the various 

processes. The reason for the increase in zinc is unknown. 

9.1.5 Recommendations for changes in order to clean the process water for discharge 

and/or reuse 

As a general principle, it is easier to decrease the amount of pollutants when the amount is high. 

The more you decrease the amount, the more expansive it is to decrease it further. In order to 

make the waste water clean enough to release directly into the recipient it is important to cleanse 

the water enough so it does not violate any of the environmental norms or hinder to fulfil any 

of Sweden’s environmental goals. Those which are most suited to choose the treatment method 

are those who are working in the company in question and have the greatest knowledge about 

the amount of water, the type of chemicals being used, the amount of expenses and maintenance 

costs that can be afforded and which treatment method that will be most practical to use.  

There are several different methods suggested by earlier theses on Kährs. All of them are 

feasible but it is difficult to say which methods are best suited because of the reasons stated in 

the earlier paragraph.  

I think that one good cleaning method would be an ozone/UV with a biological treatment 

suggested by Hansson, 2014. This allows the water to be released directly into the recipient 

according to him. 
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One method to clean waste water is to use an induced air flotation method (IAF). This method 

was tested in a Swedish paper mill by (D. Zasadowski., et al. 2014), where they tested its effects 

on the purification of thermomechanical pulping process water from the alkaline peroxide 

bleaching stage. The parameters tested were: cationic foaming agent, pH value, calcium 

concentration, and temperature. The results of the test were that 90 % of the pitch in the water 

were removed and 70 % of the pectic acids accounted for the high cationic demand of the 

process waters.  

 

Another method is to use a hybrid membrane photocatalytic reactor (MPR). This system was 

tested by (N. Doruk., et al. 2016) and was constructed by submerging a flat polyethersulfone 

membrane module into a ZnO or TiO2 slurry photocatalytic reactor for raw wastewater 

treatment. The water that was tested was textile and wood processing industry wastewater. The 

result was that: “nearly 100% color and 30–55% chemical oxygen demand (COD) removal 

could be reached at a hydraulic retention time of 6 h for both wastewater effluents. Moreover, 

reverse osmosis experiments were applied on MPR ultrafiltration effluent for further COD 

removal and up to 88% COD removal efficiency could be obtained.” The authors conclude that 

this hybrid system can be used in order to make the water suitable for use as a process water in 

the industry. 

 

In a review article by (D. Hermosilla., et al. 2014) the authors state that traditional technologies 

in pulp and paper mills such as dissolved air flotation or biological treatment are not able to 

remove enough contaminants. They instead propose more advanced waste water treatment 

processes such as advanced oxidation processes (AOPs), which can increase biodegradability 

and water quality. “In general, all AOPs have been reported to achieve good organic removal 

efficiencies (COD removal >40 %, and about an extra 20 % if AOPs are combined with 

biological stages). Particularly, ozonation has been the most extensively reported and 

successfully implemented AOP at an industrial scale for effluent treatment or reuse within pulp 

and paper mills, although Fenton processes (photo-Fenton particularly) have actually 

addressed better oxidative results (COD removal≈65–75 %) at a lab scale, 

but still need further development at a large scale.” 

 

In an article by (I. Petrinic., et al. 2015) the authors state that conventional treatment of 

wastewater from the metal finishing industry is generally based on physical-chemical treatment. 

They say that this water can be discharged directly but that it needs further treatment if one 
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wants to reuse it. “Here we studied the technical and economic feasibilities of adding an 

ultrafiltration process as a pre-treatment for removing dissolved and colloidal contaminants 

>0.4 mm, and to eliminate membrane fouling before a final reverse osmosis process resulting 

in permeate that would meet reuse criteria. The results show that the ultrafiltration-reverse 

osmosis treatment removed between 91.3% and 99.8% of the contaminants from the effluent, 

such as metal elements, organic, and inorganic compounds. Contaminants such as suspended 

solids, nickel, ammonium nitrogen, sulphate nitrogen, chemical oxygen demand, and 

biochemical oxygen demand were completely removed.” The authors conclude that this makes 

the water meets the reuse criteria. In the same article the authors also did an economic feasibility 

analysis where they concluded that the ultrafiltration-reverse osmosis processes had a potential 

to be implemented in the metal finishing industry.  

 

In a study by M. Pizzichini et al. 2005 the authors test microfiltration (MF), ultrafiltration (UF), 

nanofiltration (NF) and reverse osmosis (RO) technologies in order to make the process water 

clean enough for reuse in an Italian paper mill. The authors concluded that MF and UF were 

the most important filtration step because that is where most of the pollutants are concentrated. 

The best filtration performance here was done by a ceramic tubular membrane. The authors 

further stated that “MF followed by RO permits the reuse of more than 80% of wastewaters as 

pure water, with a conductivity of about 70 µS/cm, COD lower than 25 ppm of O2 and TOC of 

about 1 mg/L.”  

 

In a different study by Damien Giurco et al. 2011 the authors give examples for water treatment 

or water reuse options. One such example is to combine membrane bioreactors (MBR) and 

reverse osmosis (RO). One conclusion they drew from their study is that the cost /L of water 

cleaned increases with smaller plant sizes.  

 

One reason for Kährs to reuse their process water is because it decreases their water 

consumption and water is more and more becoming a precious commodity which makes 

effective use of fresh water even more important Jiri Jaromir Klemes 2012. By cleaning the 

wastewater enough for reuse in some industry processes the water may also be clean enough 

for release into the recipient. An option which is practical to use at Kährs would in my opinion 

be a filtration step followed by a reverse osmosis step, because this has been proven to be 

effective in several studies above. 
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10 Analysis and discussion of the interviews 

The respondent that works at the municipal environmental office is referred to as respondent A 

while the respondent which works at the municipal water treatment plant is referred to as 

respondent B. 

Respondent A considers the first question to mostly be a matter for the local sewerage company, 

which handles the water treatment in the municipality. He says that their ABVA states that an 

operator at an industry or company always should contact them before releasing their 

wastewater, because it is they who receive the wastewater. He later says that they should refuse 

the operator at the company to release the wastewater or it will violate ABVA regulations. He 

then states that the operator are allowed to change the processes or to arrange their own 

treatment plant in order to not violate the ABVA regulations. He then states that the 

environmental office often wants the operator to choose a less hazardous chemical because it 

follows the substitution rule, MB 2:4 for example. They also control what goes to the water 

treatment plant as well as the storm water at their supervisions. 

In the interview at the water treatment plant respondent B clearly states that they follow ABVA 

as it gives clear demands and guidelines for the water they receive from the sewage network, 

on what quality the water should have. Respondent B later says that the limit values for the 

different parameters shown in the two tables in the ABVA manual are what is being followed 

and is the most important. If a company wants to discharge their water effluent into the sewage 

grid they are not allowed to exceed these limit values. If the amount of these substances exceeds 

the limits they have to be treated locally at the company before being released to the grid or 

alternatively the entire volume can be treated as hazardous waste at the company. She later 

states that the ABVA regulations are similar for the most part in each municipality when it 

comes to the different parameters and limit values, but that each municipality still writes their 

own with slight variations. The parameters and limit values are mostly the same because they 

are taken from the same branch organization, “Svenskt Vatten”.  

Respondent A states that they define the recipients according to if they are primary or secondary 

recipients. He also states that a small recipient is always more vulnerable because there is less 

dilution there and that the limit values are often exceeded there. 

According to respondent B their main recipient is the sea, because that is where they discharge 

their effluent. She later states that the recipient that is receiving the wastewater first as well as 
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the recipient which is the smallest will be most affected by pollutants, because the water there 

is less diluted. 

Respondent A states that some activities have permit decisions or other decisions. He says that 

they have oil separator and vehicle washing guidelines which have clear benchmarks limits. He 

says that the local sewerage company have their own guidelines in ABVA which the municipal 

environmental office also uses. He also states that there exist environmental quality norms for 

water but that a way to use them has not yet been found. 

Respondent B states that they are using the same policy as the municipal city council and that 

it is also decided by the city council. She then states that nationwide standard requirements do 

not exist and that it is up to every operator to develop their own policy. Many municipalities 

have developed similar ones but not exactly the same. She also states that their water treatment 

plant have an additional incentive to decrease pollutants entering the treatment plant because 

the sludge is used as a fertilizer on farmlands. She states that the policy is based on additional 

regulations to ABVA and that the parameters and limit values in there are mostly provided by 

the branch organization Svenskt Vatten. 

Respondent A states that they at the environmental office want to see documentation which 

proves that the method works in other places with similar conditions. Reference plants are used 

as examples so it is easier to see how the treatment method works in practice.  

Respondent B says that they do not check the treatment method but that the company has to 

decide for themselves which method they wish to apply. Since the operator at the company has 

the greatest knowledge it would not be particularly helpful for them to intervene. They only 

check the limit values to see if the method is good enough to clean the process water to the right 

limit. 

Respondent A states that it would be easier for the environmental office if there were more limit 

values but at the same time he thinks that it is a good idea to let the owner of the water treatment 

plant decide the limit values for themselves. He thinks that there should be clearer guidelines 

than what exists today and that they should be based on the substances for the environmental 

quality norms for water in both ecological and chemical status. 

Respondent B thinks that the requirements are clear right now and especially clear for heavy 

metals, conductivity, pH value and for different ions. She thinks that the hazardous organic 

substances should be clearer though, they need limit values. Instead of looking at the parameters 



 

 

44 

 

that a company releases they look at the company’s list of chemicals because it gives the best 

overview.  When they want to have a closer look at which chemicals can be released and in 

what amount they primarily look at the KEMI database because it is the easiest tool to use. She 

says that the idea is to use the environmental quality norms but it is not implemented yet because 

there is no tool for that. 

Respondent A says that it is usually economically advantageous for companies to work together 

and obtain a shared water treatment plant but still stresses that everyone needs to take 

responsibilities and that it is important that the responsibility question is clear. He thinks that it 

can bring more accountability and commitment in general if they have a treatment plant closer 

to the company. The first respondent sees this as something positive if it is handled correctly. 

Respondent B did not think that it was very common with joint water treatment plants today 

but she brings up an example of a company that is doing it today and she think it will be more 

common in the future. She explains that this type of water treatment plant can take wastewater 

from several different industries, clean it and then discharge it directly to the recipient. She 

states that it is good for both the treatment plant as well as the companies, she thinks it will 

become a trend in the future because the quality demands for the water entering the grid is 

increasing.  

11 Conclusions 

The first point of this thesis was to assist Kährs in identifying the most potentially dangerous 

substances, the source of these substances, compare the results with previous results and give 

recommendations on how to decrease the pollutants. The second point was to help Kährs with 

finding out when they can discharge their treated wastewater directly into the recipient. 

Some different treatment methods have been extensively tested in experiments in previous 

theses. Many methods were tested and all of them were theoretically possible but in my opinion 

the ozone treatment would be the best option since it treats the water enough so that it can be 

released into the recipient. After researching different methods of cleaning waste water I think 

That different kinds of filtration steps are very important in the cleaning process. In my opinion 

a filtration step followed by reverse osmosis after the now existing sedimentation would be 

effective in cleaning the water. 

The conclusions or the second point is that treating waste water close to the company or industry 

to later release into recipient is seen as an acceptable option by both the municipality and water 
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treatment plant as long as the responsibility can be guaranteed and as long as the amount of 

pollutants does not exceed the limits of the environmental quality norms.  

 Ozone treatment and filtration followed by reverse osmosis are good methods to clean 

the process waste water so that it can be released in to Kährs recipient. 

 The limit values in the environmental quality norms should be used when determining 

if a company’s water effluent is clean enough for release into a river or sea recipient, 

but there is no good way to implement these norms right now. 

 It is seen as viable by some water treatment plants and authorities to treat waste water 

from industrial processes directly in the industry itself or alternatively that several 

company’s go together to make a joint water treatment plant which later on releases 

their effluent directly into the recipient.  

12 Future research 

It would be very interesting to find out the opinion of different people on whether there should 

be clearer limit values on what industries discharge into the recipient. This report only finds out 

the opinions of two respondents at one municipality and one water treatment plant. It would be 

interesting to have a broader group of respondents, for example from several municipalities and 

treatment plants, operators at other industries which already treats their waste water locally or 

plan to do so, as well as the opinions of people who work with these questions at Svenskt Vatten. 
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14 Appendices 

Appendix A 

 

An overview of AB Gustaf Kähr. Source: Kährs., (Accessed in 2016–04-12). 

URL:http://pro.kahrs.com/sv-se/konsument/om-kahrs/fakta/  

 

Appendix B 

 

The sedimentation facility. 

 

http://pro.kahrs.com/sv-SE/Konsument/Om-Kahrs/Fakta/
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The sawdust water treatment system. 

 

 

The wastewater outlet. 
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Pipe from where the sampling was made. 
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Appendix C 
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Environmental quality norms for prioritized substances. 
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Appendix D 

 

Floor washing of lines 755, 753 and 740. Source: Kaczala F., 2007. Integrated wastewater 

management for the wood industry – process water, stormwater and leachate. report 1.07. 

Kalmar: university of Kalmar. 

 

Appendix E 

 

The floor that is being machine washed, between several different departments. Source: 

Kaczala F., 2007. Integrated wastewater management for the wood industry – process water, 

stormwater and leachate. report 1.07. Kalmar: university of Kalmar. 
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Appendix F 

 

Gluing process. Source: Kaczala F., 2007. Integrated wastewater management for the wood 

industry – process water, stormwater and leachate. report 1.07. Kalmar: university of Kalmar. 

 

 

Appendix G 

 

Saw blade washing. Source: Kaczala F., 2007. Integrated wastewater management for the wood 

industry – process water, stormwater and leachate. report 1.07. Kalmar: university of Kalmar. 
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Appendix H 

 

A bucket filled with water from the hardener process line. Source: Kaczala F., 2007. Integrated 

wastewater management for the wood industry – process water, stormwater and leachate. report 

1.07. Kalmar: university of Kalmar. 

Appendix I 

 

Filling process. Source: Kaczala F., 2007. Integrated wastewater management for the wood 

industry – process water, stormwater and leachate. report 1.07. Kalmar: university of Kalmar. 
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Appendix J 

The manual referred to in the interview with the water treatment plant is Kalmar vatten 2013. 

The dialog of the interviewer is represented by an “I” and the dialog of the respondent is 

represented by an “R”.  The written interview is from the municipality while the oral interview 

was made at a water treatment plant. 

 

1. Do you use any special tools and methods in order to affect the polluters? (To get them to 

release substances that is not manageable by the water treatment plants) In that case which?  

 

Municipality 

This seems mainly like a matter for the X sewerage company. Their ABVA (general provisions 

for the cultivation of water and wastewater facilities) says that an operator should always 

contact them before releasing wastewater. If the waste water is not treatable in the treatment 

plant then they can and should refuse the operator to release. 

Then the operator is allowed to change their processes or arrange their own treatment plant. But 

the Planning Office is always keen on that the operator chooses less hazardous chemicals 

(substitution rule, MB 2:4) for example. At our supervision we also check what goes to the 

treatment plant and to the storm water respectively.  

 

Water treatment plant 

I: Do you use any special tools and methods in order to affect the polluters? (To get them to 

release substances that is not manageable by the water treatment plants) In that case which?  

R: You mean companies then? Process water from companies? It is this guideline then, rules 

for ABVA. Here we set clear demands on the wastewater we receive from the municipal water 

sewage network. 

I: Okay. 

R: Then it is these two tables are the most important (Table 1 and 2 in the manual). These 

substances can affect the wiring and values should not be exceeded for a short time. (Lining up 

the various parameters.) 

I: Now I am thinking, for example, you don’t have that, but I think in X city there is a company 

called X (which makes batteries), they release quite a lot of hazardous heavy metals I think. 

R: We are not allowed to release that either, here there is another table (Table 2), these are the 

parameters that affect the treatment process, water or sludge quality. Then there are heavy 
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metals (lining up the heavy metals.) It is in these two tables we have parameters that have limit 

values. 

I: Okay. 

R: If a company comes to us and asks, are we allowed to discharge our process water? Then 

we ask how these parameters look, if they exceed the limit values they are not allowed to 

discharge to the sewage grid. Then they have to treat it locally first to meet these requirements. 

I: In their own company? 

R: Yes exactly, or treat their entire volume as hazardous waste, it can be done as well, but it is 

not allowed discharge it out directly to the grid. 

I: But ABVA is unique to each municipality? 

R: No, quite a number of municipalities have written and made their own demands, it is not just 

us, but many municipalities are doing it right now. 

I: But does ABVA have the same substances and limit values for each municipality then? 

R: Parameters are probably quite similar, there is Svenskt vatten, our industry organization 

that they have taken their limit values from. Different municipalities can determine what level 

of limit values that they want to have. We have pretty hard requirement thresholds, the 

parameters are probably quite similar in all municipalities. 

 

 

2. How do you define recipient? (Do you want to protect the sea or the river? Which should 

you protect primarily)? 

Municipality 

We often talk about primary or secondary recipient in such a case, when there are two recipients 

in other words. A stream is also a recipient and from an acute advocacy stage a smaller recipient 

is always more vulnerable because there is less dilution there. It is usually that one which is 

critical for any pollution limits. 

Water treatment plant 

I: How do you define recipient? (Do you want to protect the sea or the river? Which should you 

protect primarily)? 

R: The recipient for us is the ocean, we discharge our effluent directly into the water, into the 

Kalmar Strait. This is the recipient of treated wastewater for us. There is also a recipient for 
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storm water. It may be small ditches, or a river, it depends on what kind of wastewater you 

mean. 

I: I mean if a company, for example, discharges their wastewater in a river or a creek leading 

to a river. 

R: There is company X which discharges into a river. So it depends on who releases. For us, 

it's the Sea.  

I: So it depends on where you release? What substances and what amount? 

R: What do you mean with how you define the recipient? 

I: I think like this, when you release a river then that recipient is affected the most, it runs out 

to the sea in the end, but it's the river that is most affected. 

R: Exactly, if you release to the river, the river is affected the most.  

I: Then that recipient is the most important one? 

R: Exactly. 

I: The Sea is also affected but the first recipient is affected the most because the pollutant level 

is the highest there? 

R: Exactly. There is much more dilution in the ocean. 

 

3. Which policy do you have when you communicate with the industries considering that 

standard requirements for critical parameters do not exist? 

Municipality 

Some activities have permit decisions or other decisions which regulates the emission levels. 

We have oil separator- and vehicle washing guidelines with certain benchmark levels. 

Otherwise, we are leaning much towards X treatment plant, they have guidelines in their 

corporate ABVA. In addition, there are environmental quality norms for water. We have not 

yet come up with on how they can be used in order to put demands on industries. 
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Water treatment plant 

I: Which policy do you have when you communicate with the industries considering that 

standard requirements for critical parameters do not exist? 

R: It is probably this policy (shows the manual). It is decided by the City Council. So it's the 

same policy as the environmental office in the municipality. 

I: You have the same policy as the municipality has then? 

R: Exactly. Just it is the same policy the municipality. 

I: Okay. Are there any standard requirements in Sweden? Nationwide? 

R: No there is not, it is up to each municipality. It is up to each VA operator to develop their 

own policy. I know that many municipalities have developed policies that are similar to ours 

but it is not all municipalities which develops their own. It is mainly municipalities like ours. 

We must ensure the wastewater quality because the sewage sludge is reused on the fields. This 

is also an additional incentive to reduce these toxic substances entering the water treatment 

plant. 

I: What is the policy based on then? Which most of the municipalities use, are they not based 

on a law or something? Is it based on ABVA? 

R: Yes, it is usually based on ABVA, or additional regulations to ABVA. 

I: Okay. You have the same as the municipality then and every municipality has a unique policy 

which they develop themselves? It is not everyone who has a policy. Can we say that the policy 

is ABVA then? 

R: Yes, additional regulations to ABVA. It is the branch organization which brings out the limit 

values and parameters, you could say there is a standard and each municipality varies a little 

from one another. 

I: The branch organization is? 

R: Svenskt Vatten. It is the branch organization for all VA operators. For example, Stockholms 

Vatten, Sydvatten, Nordvatten, all of these are members of Svenskt Vatten. 
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4. Which policy do you use when a company wishes to introduce a new treatment method which 

is not commonly used? 

Municipality 

We want to see documentation which proves that the method works in other places with similar 

conditions, reference plants are used as examples. 

 

Water treatment plant 

I: Which policy do you use when a company wishes to introduce a new treatment method which 

is not commonly used? 

R: We do not check the treatment method, companies must decide for themselves which method 

they choose to apply. We do check against the limit values to see if the treatment method is good 

enough to clean process water to the required standard. But we do not check the treatment 

method used. 

I: Okay. So you just check on values rather than on the method? 

R: Exactly they can decide for themselves which method is good or bad. 

 

5. Should there be clearer demands on emission limits and in that case what parameters? (What 

consequences do clearer demands on emission limits have?)  

Municipality 

It would obviously be easier for us if there were more limit values but it is also a good idea to 

let the plant's owners decide. But it would certainly be good with clearer guidelines. Limit value 

parameters should be the substances that form the basis for the environmental quality norms for 

water (both chemical and ecological status). 

 

Water treatment plant 

I: Should there be clearer demands on emission limits and in that case what parameters? What 

consequences do clearer demands on emission limits have?  

R: There are clear requirements now. It's probably pretty clear for heavy metals. What is not 

clear is the hazardous organic substances (this should not occur). This is the most difficult to 
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interpret because there are tons of hazardous substances. It has to be specified what is meant 

by hazardous organic substances. 

I: Maybe they can be divided into different groups? 

R: Yes exactly (lines up substances). This is where it could be more specified. Otherwise the 

requirements for heavy metals, conductivity, pH and for different ions are quite clear. 

I: You think changes on that area would be needed then. Would the work be simplified in that 

case? Perhaps faster both for you and for the companies? 

R: Exactly, if they come with an analysis protocol we cannot make any assessment because 

there are no limit values. 

I: What are you doing now if there comes a company that discharges but they have a small 

amount of organic substances they discharge? Where is the limit? Should it not occur at all? 

R: Now we are looking at their lists of chemicals. These lists usually specifies what chemicals 

they use and their CAS number and whether they belong to the PRIO substances (phase-out 

substances) and if they release them to the sewage net or not. We do not check the parameters 

but rather, their lists of chemicals. 

I: Do you use the environmental quality norms too? 

R: We use KEMI's database, where you can see the substance if you just enter its CAS number. 

You can search directly for priority substances or phase-out substances. Then we look at the 

water directive where there is a list. 

I: But it's the environmental quality norms that are there, there is a list of about 40 substances 

there I think, about 30-40 substances. I think it's on the EU list of prioritized substances. 

R: In practice we mostly check on KEMI because it is easier to search. Right now we have no 

tools to search through the environmental quality norms. It becomes very difficult if I have a 

list of 100 chemicals then I have to check the list for each chemical, there is no good tool for 

that. 

I: Okay. 

R: The idea is that the environmental quality norms should be used, but it is not implemented. 

I: You use the KEMI database then. From where have they taken their limit values? 
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R: I do not know when or how they update their website. 

 

6. How do you see the possibility that several companies are working together and obtains a 

shared water treatment plant which would be possible in industrial areas? 

Municipality 

It is usually an economically advantageous solution but it applies that everyone take their 

responsibilities and that the question of responsibility is clear. It can certainly bring more 

accountability and commitment in general if you have the treatment plant closer to your 

business. 

 

Water treatment plant 

I: How do you see the possibility that several companies are working together and obtains a 

shared water treatment plant which would be possible in industrial areas? 

R: I do not think it is so common with a joint water treatment plant but I know that X company 

is building a treatment plant to purify wastewater from industries in X. So there will surely be 

more and more. 

I: From several industries? 

R: Yes they take water from various industries, which they treat in their facility. 

I: This water later comes to you? 

R: I think that after their treatment, they can discharge it immediately. They do not release it to 

the sewage treatment grid, because the quality is so good. 

I: So you think there will be more and more of this in the future? 

R: Exactly, this did not exist before. X Company drives their trucks and fetch water from 

different areas. They have had several similar facilities in Sweden but not in this municipality. 

They have gotten one in this municipality as well because there is a need, and they do not have 

to transport water over long distances. 

I: You think it will have a positive effect on you?  
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R: Yes, it's great because when we say no to the industries (that they cannot discharge to the 

treatment plant) what will they do with the water? It's a great support for us too, it must fit 

together, if we say no, you cannot drop off. If it gets too expensive, they can drop out anyway 

without informing us maybe. If there is a company offering services at a reasonable price, it is 

clear that other companies will buy their service. 

I: So it's good for both the company and for you? 

R: Yes, absolutely, of course it’s great. This will become a trend because water treatment plants 

are putting more demands on industries that they cannot discharge into municipal sewage 

treatment plants. Then there is a need for the industries as well, it is good that there is a 

contractor who can take care of their water. 

 


