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Abstract

Micro littering in marine ecosystem has been a 

nuisance, since the past few years. Due to their 

tiny sizes, marine animals mistake them for food 

or get suffocated and entangled within the big 

litter items resulting in death and decline in 

number of particular species. Micro littering in 

marine environment results from disposal of 

waste, breakdown of bigger litters and also via run 

offs and floods. During the rain, the storm waters 

washes off different types of litters, particles, toxic 

wastes, oils from the road surfaces and end up in 

the natural waters ,which  eventually leading to 

eutrophication and micro plastic pollution. The 

main aim of this project was to find out the type 

and amount of micro litters in storm waters in the 

City of Turku located in South West of Finland. 

The sampling was done using a mesh size of 300 

µm at eight different locations around Turku.  The 

idea was also to find out the types and loads of 

micro litters arising from residential, industrial, and 

commercial sites in Turku. The samples were first 

visually analyzed using light microscope. The types 

of micro litters were divided into four categories 

fibers, particles, flakes and pellets depending upon 

their type and shape. 

The results showed repetitive and significant 

numbers of micro litters in storm waters of the City 

of Turku. Most of the micro litters included plastic 

litters that are used in daily utilities. The other types 

of litters included fragments of pipes, worn out 

plastic fragments, textile fibers, pieces of plastic 

particles, resin pellets, paint flakes etc. Since, this 

study was carried out on a very small scale, the 

results obtained are only indicative. To evaluate the 

actual load of micro litters in marine environment, 

follow up studies are needed several times a year. 

1 Introduction

In recent years, micro littering in marine eco system 

has been recognized as nuisance. Littering in marine 

environment results from the indiscriminate disposal 

of waste items that are either directly or indirectly 

transported to the sea and ocean areas (Lozano and 

Mouat, 2009: Ryan et.al, 2009). Micro litter poses a 

threat to the marine biota. Due to their microscopic sizes, 

the marine animals and microorganisms swallow litter 

particles as food and get entangled in the litter which may 

lead to suffering and death of the organisms. Moreover, 

some micro litter may contain toxic additives which 

could leach to the environment causing disturbances to 

the marine lives. (Andrady and Anthony L., 2011) 

 Among the litters found in the marine environment, 

plastic litter alone contributes to  80% of the marine 

litters (Andrady, 2011). The plastic litters are divided into 

two categories according to their sizes: Primary micro 

plastics and secondary micro plastics. Primary micro 

plastics consists of the tiny granules that are used in 

cosmetics such as scrubbers, micro crystals and air- 

blasting while the secondary micro plastics consists of 

the plastics that are degraded over time by natural forces 

such as sunlight, tidal waves, wind etc. (Andrady,2011).

The plastic litters that are found in the marine systems 

consist of the micro plastics that are used in the cosmetics 

and air-blasting such as, beads of acrylic plastics and 

polyesters (Reddy and Shaik, 2009), improperly used 

user plastics and plastic leachate from the refuse sites. 

According to Moore (2009) and Thompson (2006), half 

of the world’s population is residing within fifty miles 

of the coast line and these kinds of plastics litters are 

prone to enter the marine environment via river waters 

and waste water systems. While, the macro plastic 

items are trapped by the waste water systems, the tiny 

sized debris of primary micro plastics find their way to 

the marine environment through such filtration systems 

(Browene et.al 2009, Fendall and Sewell 2009; Gregory, 

1996). Plastic litters found in the environment will often 

end up entering the sea and oceans during extreme 

weather conditions such as flooding. (Barnes et.al. 

2009; Thompson et.al. 2005) and run offs (Maynard, 

2006). Other ways of plastic litter entering the marine 

environment are the plastic residues left in the beaches 

and in open environment which eventually leads to the 
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thermo- oxidative degradation and photo oxidative 

degradation, until they find their way to the open sea 

and oceans. (Andrady and Anthony, 2011)

Storm waters, are recognized as a source of pollution 

to the costal sea areas. In urban and suburban areas, 

where much of the land is covered by impervious 

surfaces such as roads, parking lots and compacted 

landscapes the storm waters cannot penetrate into the 

ground. This water either finds its way to the local water 

systems or disappears via evapo-transpiration. In case 

of bigger rain, the rain and snow melts flows through the 

gutters, manholes, ditches and to the municipal water 

drainage systems. During the precipitation or snowmelt 

event, the storm waters washes off different kinds of 

organic debris and pollutants. The pollutants from urban 

runoffs mainly includes oil, toxic chemicals, pesticides 

from agricultural sites, abandoned plastic wastes, fibers, 

paint and metal flakes etc that eventually ends up in the 

natural water systems.

1.1 Background

Due to the increasing marine problems and awareness, 

the EU Marine Strategy Frame Work directive aims to 

achieve the Good Environmental status (GES) of the 

EU Marine Waters by 2020 and to protect the resource 

based upon marine related economic and social 

activities. According to the GES policy, the marine litter 

has become a global concern and has affected all of the 

oceans around the world that has to be taken care of. 

The main reason of marine littering has been identified 

to be poor practices of solid waste management, public 

ignorance, lack of infrastructures etc. Typical sources of 

marine litters according to the GES include land based 

activities like landfills, runoffs and flooding, industrial 

outfalls, storm waters drains, municipal sewage and 

littering of the beaches ;and marine based activities 

such as shipping, offshore mining and illegal dumping. 

(EU Costal and Marine Policy, 2014)

In year 2011, a project MARLIN was launched, which 

focused their research on the marine litters in the Baltic 

Sea Region. 23 beaches in Sweden, Finland, Estonia 

and Latvia in urban and rural areas were monitored for 

two years. The results of the study showed that the 

litters mainly originated from visitors at the beaches. 

The litters found on the urban beach areas were bottle 

caps, plastic bags, plastic food packaging items, ropes, 

containers, wrappers, plastic cutlery etc. While on the 

rural beach areas, industrial litters such as ropes were 

found. About 56% of the litter items were plastic and the 

remaining others were unspecified plastic items of about 

25%. Owing to the fact that, Baltic Sea is a closed sea 

with vulnerable ecosystem, government and authorities 

are concerned about the protection of the Baltic Sea 

Region. (Project MARLIN, 2011-2013)

This study was carried out as an initiative from the City 

of Turku as a part of Baltic Sea Challenge including a 

networking of the cities Helsinki and Turku. The main 

objective is to improve the state of the local waters as 

well as the entire Baltic Sea Region. Both of the cities 

are committed to show their initiatives and reduce their 

impact on the water systems. The City of Turku had 

previously done a study on the micro litters in treated 

waste water at the Turku regional waste water treatment 

plant (Kakola WWTP).The results of the previous studies 

showed significant amount of micro litters in the effluent 

water from the WWTP.  Thus, the city also planned to 

monitor other sources such as storm waters that could 

be a significant source of marine litters and a threat to 

the Baltic Sea Region and local water systems.

1.2 Aim of the project 

The main aim of the study was to monitor the quality of 

the storm waters and to examine the types and amount 

of micro litters in the storm waters in the city of Turku.

2 Methodology 

2.1 Description of the sampling sites 

Sampling sites were chosen by the environmental 

authorities of City of Turku. The sites included ditches, 

rivers, manholes that receive storm waters from 

residential, industrial and commercial areas. Sampling 

was done in cooperation between the Environmental 

Engineering department of Turku University of applied 

sciences, Environmental Department of City of Turku 

and Aalto University. Laboratory analyses were carried 

out in the water engineering laboratory located at the 

Aalto University, Otaniemi. The sampling sites are shown 

in the map belside. 
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Kuninkoja, Jaaninoja and Aurajoki are natural streams 

and also main receivers of storm waters. 

Kuninkoja receives storm waters from residential and 

large commercial (Länsikeskus, IKEA, Mylly) areas. It 

is partly strongly influenced by human activities and is 

partly in natural condition. Sample point ‘Kuninkoja 3’ 

is close to the mouth of the river and is chosen, as it 

represents the whole storm water inflow of the Kuninkoja. 

Sample point ‘Kuninkoja ditch 1’ is a reference sample 

of clean water as it is located upriver with fairly small 

human influence.

Aurajoki River is the main receiver of all the storm waters 

from the city center. ‘Aurajoki river 1 ‘ represents the 

whole inflow of storm waters in the central area. ‘Aurajoki 

River 2 Halinen’ is located upriver from the city center 

and upriver from Halinen dam and is free of influence 

from the city centre.

Jaaninoja collects storm waters from big suburbs of 

eastern Turku and from a big industrial area (Itäharju). 

Sample point ‘Itäharju industrial area’ is located at the 

end of storm water pipeline which collects storm waters 

from the industrial area and  thus, represents industrial 

storm waters. Sample point ‘Jaaninoja ditch 1’ is located 

at the mouth of Jaaninoja and represents the whole 

storm water inflow of Jaaninoja.

‘City center 1’ (Rykmentintie)  sample point is located 

at the end of storm water pipeline that collects storm 

waters from large urban area in the eastern side of the 

river. It is partly located at the central area and partly 

by the residential area. City center 2 ‘Manhole’ sample 

point is located in storm water pipeline in the heart of 

the city. So, it is purely urban storm water sample taken 

from manhole.

Figure 1.  Map of the sampling sites (Photo Courtesy: Pekka Salminen)



Micro litters in storm waters

6

2.2 Sampling 

Sampling was carried out twice on 8.10.2014 and 19-

20.10.2014 in two different rain events. A specific filter 

device for sampling micro plastics from waste water and 

storm waters was used in this study. The device consists 

of three transparent plastic tubes (diameter 60 mm) and 

screw on- plastic connectors attaching the tubes to 

the other as shown in the figure 2. The plankton net of 

diameter 80mm and mesh size 300µm was placed into 

the filter device between the connectors of the tubes 

and was screwed tightly together with the rubber rings. 

The water was pumped into the filtration device with 

gasoline driven pump HondaWX15 from the storm 

water stream. The inlet hose of the pump system sucks 

the storm water from the stream and the outlet was 

Figure 2.  (a) Filtration setup at Kuninkoja (b) Sample enclosed in a petri dish 

connected to the filtration system as shown in Figure 

2. The volume of the sample was monitored with flow 

meter that was attached to the inlet hose.

The filtration tube was carefully unscrewed and the 

filtration membrane was taken with a tweezer, and 

carefully put into a petri dish. During sampling, there is also 

a high risk of contamination of the samples. Therefore, 

the filters and the tubes were rinsed with distilled water 

each time before setting up the system in each sampling 

sites (Figure 2a). Sources of contamination include 

the fibers from the clothing of the sampling personnel 

and the road dust or other particulate matters that are 

present in the open air environment. 

2.3 Laboratory analysis

Samples were analyzed at the Water technics laboratory 

of Aalto University, Otaniemi Espoo. Fiber optic Heim 

LQ1100 (Swiss Made) stereo light microscope with a 

magnification of 50x was used for visual analysis of the 

samples. Each of the samples was carefully examined 

under the microscope and the particles were calculated.

The micro litter was first divided according to the type, 

shape, and color. The types of litters in this study are 

categorized as particles, fibers, flakes and pellets. 

Fibers mainly include filamentous structured synthetic 

and natural textile (see Figure 3b). The category 

particles include the stones, black as well as colored 

pieces as seen in Figure 3c and 3d. Light fragments are 

categorized as flakes (see figure 3a and 3f) and round, 

smooth structured litters are pellets Figure 3e. The 

unspecified type of litter was noted down each time they 

were seen. The samples contained abundant amount of 

organic debris and all kind of litters. Types of litter seen 

inside the microscope are shown in Figure (3).

a) b)
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Figure 3.  Types of micro litters seen under the stereo light microscope. (a) Plastic flake seen in Aurajoki River 1, (b) Fibers seen 
from City Centre 2 manhole. (c) Black and White particles seen in City Centre 1 (Oil leak area). (d) Particles, flakes and organic 
stuffs seen in City Centre 1. (e) Black and white pellets seen in Jaaninoja. (f) Paint flakes and plastic fragments seen in Itäharju. 

a) b)

c) d)

e) f)

300µm300µm

300µm
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3.1 Microscopic Analysis

To find out the total amount of micro litters in storm waters, 

the samples were first analyzed using light microscope. 

The micro litters were first divided according to the type, 

shape, and color. The litter types are: fibers, particles, 

flakes and pellets. 

3.1.1 Sampling round 1 

Graph 1 shows the total amount of micro litters detected 

in storm waters in six different sites from the first 

sampling round. The sampling was done during the 

rainy conditions and no replicates were taken. The bar 

graph shows the total number of micro litters of different 

categories i.e. fibers, particles flakes and pellets in six 

different sites. The samples from the two other sites 

Kuninkoja and Aurajoki Halinen did not contain anything 

else than stones and thus, are not included in the graph.

 

2.4 FTIR analysis

After the microscopic analysis, the particles that were 

found repetitively were chosen for FTIR analysis. Nicolet 

TM IS TM 50 Thermo scientific FT-IR machine was used 

for the material analysis of the particles. Omnic software 

was used to analyze the results. The software enables 

to detect the type of plastic polymer that was found in 

the samples. Hummel polymer sample library was used 

during the analysis. 

3 Results and discussions

In this section of the report, the results both from the 

microscopic and material analysis are presented. First, 

graphs from the microscopic analysis of the samples 

from both sampling rounds are presented and discussed. 

Then, a comparison of different categories of micro 

litters in both sampling rounds is done and is discussed. 

Finally, results obtained from the FTIR analysis of the 

samples are presented.

Graph 1.  Total number of micro litters per m3 in storm waters from sampling round 1.
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The result shows that the highest amount of micro 

litters was found in the City Centre 2 i.e. the manhole. 

The results are undoubtable, as the city centre has the 

highest anthropogenic influence of all sites. Similarly, 

site City Centre 1 i.e. Rykmentinkatu also showed higher 

amount of micro litters. It should be also noted that the 

site was contaminated by oil during the sampling day. 

Thus, it is likely that the oil could have carried fibers or 

some light flakes along with its flow.  

3.1.2 Sampling round 2

Graph 2 shows the total number of micro litters detected 

during the sampling round 2.The sampling in the city 

centre 2 (manhole) was done during the rain while, 

sampling at the river sites were done the day after. 

Approximately, 1m3 of water was filtered through the 

samples. The samples from sampling round 2 contained 

three replicates. The results seen in the graph 2 are the 

average of the replicates. Even though the sampling 

conditions were arranged as the similarly in all sites, 

minor variations in the data were found. Factors such 

as water flow, total suspended solid, and rain conditions 

might have affected the result which was inevitable 

during the sampling.

When studying the results from sampling round 2, it can 

be seen that the highest amount of fibers i.e. 99 fibers 

per m3 were detected in the samples taken in site City 

Centre 2 (manhole). This site is located in the heart of 

the city, hence is more likely to collect fibers from the 

pedestrians, paint flakes from the buildings and other 

particles during the rain. Some black and white solid 

particles were also seen during the analyses. Among 

those particles, the most synthetic looking and colored 

ones were chosen for further analysis using the FTIR 

method. In addition, some long plastic flakes were also 

detected in the samples from the manhole. The flakes 

had irregular, worn out, and light plastic structure.  

The result shows that the amount of litters in site 

‘Aurajoki River 1’ is fairly small compared to the ‘City 

Centre 2’. The results may indicate strong dilution of 

storm waters with the natural river waters. The detected 

Graph 2. Total number of micro litters per m3 in storm waters from sampling round 2.
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fibers in the samples looked crystal clear and synthetic 

during the analysis. The sources of fibers are not known. 

Furthermore, synthetic, light and plastic flakes were also 

seen in this site as shown in Figure 3(a). The flakes had 

similar structure as in City centre 2 and are chosen for 

FTIR analysis which is discussed latter in this report.  

In site ‘Itäharju’ (industrial area), the total number of 

flakes were higher i.e. 20 flakes/m3 than other sites. The 

flakes were normally colorful (red, blue, greenish) and 

looked like paint flakes. A sample of the structure can 

also be seen in Figure 3(c) and 3(d). Compared to City 

Centre 2 and Aurajoki River 1, the amounts of fibers in 

Itäharju were less. The particles contained shiny stones, 

black coal particles and some colorful (mainly blue and 

greenish) solid structures. These particles are chosen 

for further analysis. 

The results in site ‘City Centre 1’ shows, that the total 

numbers of particles were higher compared to other 

micro litters; fibers and flakes. The numbers of fibers 

remained fairly low compared to ‘City Centre 2’. The 

volume flow was small compared to the first sampling 

round. The samples contained crystal particles which 

had similar structure to that of stones. Moreover, few 

pellets were also seen in the samples of round two. The 

pellets were round and smooth in structure as seen in 

Figure 3(e).

Site ‘Kuninkoja 3’ shows that the total numbers of 

particles were higher than number of other micro litters 

such as fibers and flakes. The particles were crystal 

shaped and had distinct structure of stones under the 

light microscope. The samples from this site had high 

amount of organic debris and stones. The samples also 

contained fibers and flakes that looked like worn out 

plastics.

According to the results, sampling point ‘Jaaninoja’, 

which is located further away from the residential area 

some anthropogenic influence was seen. The results 

showed higher number of particles than fibers and 

flakes, which had synthetic structure when examined 

under the light microscope. Moreover, three different 

types of resin pellets were also found in the samples. 

The sources of the pellets however, are unclear. Some 

synthetic looking particles from the samples were 

picked for further material analysis.

In the samples taken from site ‘Aurajoki River 2’ (Halinen) 

only few amount of micro litters were detected. This can 

be explained by the strong dilution of storm waters by 

natural waters as well as by low anthropogenic influence.

‘Kuninkoja ditch 1’ was used as the “clean” reference 

sample in this study. The results also showed that the 

site had minimal anthropogenic influence. Only 6 micro 

Graph 3.  (a) Types of micro litters in sampling round 1. (b) Types of micro litters in sampling round 2.

a) b)
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litters per m3 were detected in the samples out of which, 

the particles, fibers and flakes were mainly organic when 

investigated under the light microscope.

The results in general, shows the total numbers of micro 

litters were detected the highest in sampling round 2 

compared to sampling round 1. The total sum of micro 

litters/m3 were 1,5 times higher in sampling round 2 

than in sampling round 1. The difference depends on 

the varying rain conditions and the total suspended 

solids. When comparing the category of micro litters, 

the total numbers of fiber micro litters were detected 

higher in sampling round 1 than in round 2. Similarly, 

the total amounts of flakes are also seen slightly higher 

in sampling round 2 than in round 1. Few pellets were 

found in the samples in sampling round 2. However, 

there was a huge change in the total number of solid 

particles in sampling round 2 compared to sampling 

round 1. It is also important to note that the category 

particles also include all kinds of particles that had 

solid, roundish or solid, irregular structure. Most of the 

detected particles were stone like crystal structures 

when examined through the light microscope. Some 

colorful and synthetic structured particles were picked 

for material analysis using the FTIR machine that is 

discussed in the next section.

3.2 FTIR Results

After completing the laboratory analysis of the samples, 

particles that were found repetitively were analyzed 

using Thermo Fisher Scientific FTIR Machine. Due to 

the unavailability of microscope in the FTIR analysis 

room, only the samples that could be seen without a 

microscope were chosen for the analysis. Some of the 

micro litter items such as fibers and pellets could not be 

analyzed due to their small sizes. 

a) b)
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c) d)

e) f)

g) h)

300µm
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300µm

300µm

i) j)

k) l)
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300µm

m) n)

Figure 4.  FTIR analysis graph of the samples.(a) Red fragment and electric blue flake from site itäharju, (b) FTIR analysis graph 
of Red flake sample,(c) Red flake, blue particle, black particle and blue green particle seen in site itäharju,(d) FTIR analysis graph 
of red flake, (e) FTIR analysis of blue green particle,(f) FTIR analysis graph of blue particle,(g) FTIR analysis of black particle,(h) 
FTIR analysis of electric blue flake from figure 4a ,(i) Black flake from site ‘Aurajoki River 1’,(j) FTIR analysis graph of black fla-
ke,(k) White flakes from site Itäharju,(l) FTIR graph of white flake(m) Blue flake in site ‘City Centre 2’,(n) FTIR analysis graph of the 
Blue flake. 

Figure 4, shows the FTIR analysis graph of the samples 

from sites Itäharju, Kerttu and City Centre 2 respectively. 

The Omnic software uses Hummel polymer sample 

library which compares the percentage match of the 

FTIR curve of the sample with the curve of the polymers 

listed in the library. For instance, in Figure 4a, the graph 

shows 54% of the red flake sample relates to the FTIR 

curve of a polyvinyl chloride which is a common plastic 

polymer .Similarly, in figure 3b, the red flake from site 

itäharju is analyzed. The graph shows 45% match of this 

red flake sample to alkyd resin polymer. 

Based on the FTIR graphs, the particles, flakes or 

fragments chosen on the basis of visual examination 

under the light microscope gave a very good composition 

of common types of plastic polymer. The types of plastics 

found were polyester, polyvinyl chloride, polypropylene, 

alkyd resins etc. Polyethylene and polypropylene are 

the common types of plastics that are used in daily 

commodities such as plastic bottles, plastic packaging, 

geo membranes etc. Similarly, polyester is used to 

make fabrics, bottles, films, filters, dielectric films or 

capacitors, film insulations for wire and insulating tapes. 

Polyvinyl chlorides are used in plumbing, nonfood 

packaging, electric cable insulation etc. Alkyd resins 

are complex oil- modified polyester that is used as film 

forming agent in some paints and clear coatings. They 

are also used in industrial coatings and in interior paints.
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4 Conclusions

The results of the study showed that there are significant 

amount of micro litters present in storm waters.  Most 

of the micro litters were found repetitively in both of the 

sampling rounds. Some of the micro litters were analyzed 

using the FTIR technique. According to the analysis, 

the particles were found to be plastic polymers that are 

normally used in daily utilities such as packaging, bottles, 

insulation, geo membrane etc. The most common types 

of plastic found were poly ethylene, polyester, polyvinyl 

chloride, and polypropylene. Some complex forms of 

plastic polymers were also found such as alkyd resin 

that is commonly used in interior coatings and paintings 

in industries. 

Furthermore, the results also showed high amount of 

fibers in the samples located in the city centre. Most 

of the fibers resembled synthetic when examined under 

the light microscope. Although, the fiber samples were 

picked for material analysis using FTIR machine, due to 

their tiny sizes and lack of resources, the fiber samples 

were not analyzed. 

In summary, the amount of micro litters in the storm 

waters of the City of Turku seems to be high. Among, 

the type of micro litters found most of the particles were 

micro plastics which are used in daily commodities 

and are found in open environment. Due to the 

preliminary status of the study, the obtained results 

are only indicative. There are no any relevant study 

areas and data to compare the results with. Thus, 

in order to gain more information on the amount and 

type of micro litter in storm waters further studies on 

the topic are recommended. Also, it is important to note 

that the results contain uncertainty caused by weather 

conditions. Timing of sampling and continuation of rain 

events severely affects the amount of micro litters.
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Appendix 1: Results from Sampling Round 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Name of the 
sites  

Sampling 
Point 

Sampling 
date P/N I/E 

Discharge 
flow (m3/s) 

Total suspended 
solids (mg/l) 

Filtered  
Volume (l) 

Types of 
litters 

Total 
amount 

Total sum of  
micro litters Remarks  

Jaaninoja 
ditch 1  

Jaaninoja  
ditch 1 8.10.2014 6712278 542567 0,066 9   Fibres 13     

  
  

       1038 Particles 5     
      

 
      Flakes 1     

                  19   
Aurajoki 1  Aurajoki,  8.10.2014 6709876 238475   17   Fibres 21     

  
  
  

Rantakertun 
edusta     

 
    1000 Particles 2     

      
 

      Flakes 0     
                  23   

City Centre 1  
Vähä Heikki-
länoja 8.10.2014 6708648 238286 0,254403 34   Fibres 46     

  
  
  

Kasarminkatu     
 

    57,4 Particles 16     
      

 
      Flakes 17     

                  79   
Itäharju Itäharjunoja 8.10.2014 6710104 242850 0,0801 130   Fibres 10     
  
  
  

      
 

    1000 Particles 17     

              Flakes 5 32   
City Centre 2  Kristiinankatu 8.10.2014 6710662 239685 0,072464 17 1048 Fibres 67     
  
  
  

      
 

      Particles 60     

              Flakes 17 144   
Aurajoki 
Halinen 

Aurajoki  
Halinen 19.10.2014 6712381 242024   73     Fibres       

       1000 Particles 14 14 stones!! 
Kunninoja 
ditch 1  Maksalanoja  19.10.2014 6716429 237696 0,178 130   Particles 1 1 stones!! 

Kunninoja 3  
Kunninoja, 
Satama 19.10.2014 6710933 237000 1,06 110 1000 Fibres 9     

  
  

      
 

      Particles 8     
              Flakes 9 26   



Appendix 1: Results from Sampling Round 2 

Name of the sites  Sampling point P/N I/E 
Sampling 
date 

Discharge 
flow(m3/s) T.S.S (mg/l) 

Filtration 
volume in l  

Types of 
litters 

Average of 
the replicates 

Total sum of  
microlitters/m3 

Jaaninoja ditch 1 Janninoja 6712278 243713 20.10.2014 0,202 62 1000 Fibers 2,33   

  
  

       Particles 99,33   
              Flakes 7,33 112,00 
              Pellets 3,00   

Aurajoki river 1  Aurajoki, 6709876 238475 19.10.2014 
 

 49 1000 Fibres 8,00   

  
  
  

Rantakertun edusta         
  

Particles 0,00   
              Flakes 4,67 12,67 
              Pellets 0,00   

City Centre 1  Oil leak Area, 6708648 238286 20.10.2014   28  ≈1000 Fibres 7,00   

  
  
  

Heikkilänoja,              Particles 117,33 134,67 
Kasarminkatu             Flakes 8,67   
              Pellets 1,67   

Itäharju Itäharjunoja 6710104 242850  20.10.2014  0,008  26 ≈1000  Fibres 31,00   
        Particles 29,00 119,00 
                Flakes 59,00   
                Pellets 0,00   
City Centre 2  Kristiinankatu 6710662 239685 19.10.2014 0,025803 8 1000 Fibres 99,00   

  
  
  

              Particles 9,00 112,67 
              Flakes 4,67   
              Pellets 0,00   

Aurajoki Hallinen Aurajoki, Hallinen 6712381 24024 20.10.2014   6 1000 Fibres 6,00   

  
  
  

              Particles 2,00 10,00 
              Flakes 2,00   
              Pellets 0,00   

Kunninoja ditch 1 Makslanoja 6716429 237696 20.10.2014 0,03 93 » 500 Fibres 3,00   
                Particles 1,00 6,00 
                Flakes 2,00   
                Pellets 0,00   
Kunninkoja 3 Kuninkoja 6710933 237000 20.10.2014 0,351128 81 748 Fibres 8,33   
Pahaniemi Bridge Satama             Particles 131,00 150,33 
                Flakes 11,00   
                Pellets 0,00   
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