
 
 
 

 
River watch  

A manual for public environmental monitoring  
APPENDIX 9. The methodology for monitoring pollution of water bodies with microplastics  

 
The equipment needed:  
Variant 1. A plankton net. You can buy it through specialized companies merchandizing laboratory biologi-
cal equipment.  The Internet search offers a broad choice of plankton nets for both school studies with edu-
cational purposes and for professional studies.  We recommend choosing plankton net with mesh sizes from 
50 to 100 microns.   
Variant 2. Home-made water filter unit  
Assembling of a water filter unit for sampling microplastics in water bodies  
You will need the following materials:  
- A plastic double-sliding socket with seal pads, diameter 110 mm (connection sleeve for sewage pipes);    
- Plastic adapter (polypropylene) with the diameter tightly linking with the socket (you can find these mate-
rials at a plumbing shop).  
- Sieve cloth (“Mill gas”) with the mesh diameter from 50 to 100 µm (you can buy them at the aquaria 
shops) and/or nylon screen type filter with the mesh diameter from 50 to 100 µm. You can buy such cloths 
at the stores selling laboratory equipment.  
 
Assemblage of a filter:         Photo 1 

 Cut off from the sieve cloth or the nylon filter a square 
(circle) with the side (diameter) 10 cm bigger than the 
diameter of the filtering unit; this is the filtering base  
Cover the opening of the socket or the adapter (photo 
1)  

 A piece of pipe of a smaller diameter place above the 
first one, now covered with the filtering cloth, thorough-
ly smooth the cloth and press the upper pipe evenly into 
the bottom part of the pipe (photo 2).  

 Hold to light to view that the filtering cloth (fabric) has no folds. 
 
 Photo 2 
General recommendations for making the filtering unit:  
You can make the filtering unit in a different manner as well.  You can make it using different materials: 
plastic plumbing elements, metal constructions (of stainless steel), their combinations, saw it of the filtering 
material, etc. For example, you can use as the sieve not only the sieve cloth (mill gas) but also a metal mesh 
work. The most important feature would be that the filtering material should have cells small enough for 
the goals set. Besides this, the material should be long-lasting.   

The most important thing is to stick to the following recommendations:  
- The essence of a unit for sampling a water reservoir for identification of 
microplastics particles is to filter as much water as possible through a 
“sieve” which should be able to catch these particles.   
- The filtering unit is intended to fix the filtering base reliably in the position 
a) good for filtering through it of a substantial amount of water; b) prevent-
ing any leakages and losses in the course of filtering; c) easily allowing to 
withdraw the filtering base (sieve) with no losses.  
 
NATURAL WATER SAMPLING FOR IDENTIFICATION OF MICROPLASTIC POL-
LUTION  
The equipment needed:  
- Filtering unit  
- Bucket or canister of a certain volume (preferably, 5-10 l)  



- 500 ml glass can with a top  
- Waders  
- Sticker to put on the can or paper and glue (to mark the sample)    
- Pen and notebook  
- Distilled water (if you can make it). 
 
Sequence of operations: 
1. Make sure your thoroughly rinse the components of the filtering unit in a generous amount of tap 
water. You should rinse each part (including the filtering base) separately, in dissembled state. If you are 
using a plankton net, you might have to wash is assembled if otherwise is not possible.  If possible, rinse 
everything with distilled water. At the sampling site, rinse again the unit and the bucket (canister) with the 
water from the water reservoir / stream to avoid any pollution of the unit during transportation.  
2. Assemble the filtering unit.   
3. Identify the sampling points on the water reservoir: near the shores where you can provide for the 
depth no less than 0.5 m or on a footbridge if it is not too much elevated above the water level and if two 
people can stand on it.  
4. Make a note in your field notebook: mark the date of sampling, weather conditions, location of the 
sampling. Preferably, take the GPS coordinates. You can find an instruction of how to take the GPS coordi-
nates for the Sampling Protocol.  Describe the locality: flow, the character of the bottom, availability of veg-
etation in the water, color of the water, availability of human activities evidence (beach, boats, fishermen 
camps, garbage, etc.); if possible, find out about precipitations and their capacities within 24 hours preced-
ing the sampling.  
5. Two people make an ideal team for sampling. One should be holding the bucket or the canister, 
while another one operating the filtering unit. (See photo 3).  
6. For sampling, the participants get into the water to the utmost possible depth (no less than 0.5 m) 
or stay on the footbridge. If the sampling is carried out in the water, then take a convenient position against 
the course, stay for some time without moving to let the muddy waters set down and/or move down-
stream. Do not move around the bottom to cause no muddiness. If this has happened for whatever reasons, 
make a break or change the place of sampling.   
7. To collect materials, you should dredge water from the water reservoir; doing so, you should com-
pletely immerse the bucket or the canister into the water, so that the sampled water would be taken from 
the depth of the water and not from the surface.  At the same time, make sure you do not scratch the bot-
tom and muddy the water.  
8. The full bucket or the canister (filled up to the volume mark) then should be poured out through the 
filtering unit. Make sure you register the volume of the run-through water in the field notebook.  
9. You should keep the filtering unit downstream from the sampling point to avoid penetration of the 
filtered water into the next bucket. Make sure you keep your filtering unit in vertical position and never turn 
it upside down before the end of sampling, so that the particles could not drop down from the filter surface. 
If the filter in the unit has large meshes, you should go on with the filtering until the total volume of filtered 
water amounts to 100-200 liters or more. If you are using a filter with fine meshes, keep filtering until the 
water stops going through the filter.  As soon as the water 
runs through in a slower manner (the filter gets stuck), you 
should stop filtering.    
10. Make sure you register the total amount of run-
through water in your field notebook. 
Do not haste during the sampling process. You should be 
acting orderly, with no hassle, and be very punctual. Make 
sure the water does not run off-filter and that the filter does 
not leak. Filtering should be carried out right at the water 
reservoir and the filtered water returned to the water reser-
voir right away.  
11. A sample for identification of microplastics content 
consists of all particles remaining on the filtering base. The 
further task is to keep all particles on the filter, remove from 
the filtering unit, transport to the site of the following processing. In order to remove the filtering base from 
the unit, it is necessary to dissemble it cautiously, avoiding turning it upside down. Extract the filter keeping 
upwards the surface with particles.   



12. If the filtering base will not be used any more, fold it carefully with particles inwards avoiding touch-
ing the surfaces where the particles have been removed from. Put cautiously the filter into a carefully 
cleaned (as the unit itself, see p.1) glass can.  
13. If you are planning to use the filtering base for further sampling, then make sure you have prepared 
prior to sampling a clean glass can half-filled with water filtered through the unit. Place the filter into the 
can with filtered water and give it a thorough rinse. Doing this, hold the filter with a pair of pincers.  
14. Cap the can with a lid, preferably a new metal one, and label the sample. Regular store price tags 
are quite convenient for that, or you can use anything else suitable for this case. The label should show the 
date of sampling, name of the water reservoir, and points of sampling; total volume of the water run 
through the filter, mesh diameter of the filtering base, names and contact data of the samplers (the cell 
phone number and e-mail).  Stick the label-marker to the can (not the lid) after having wipe dried the label 
area.  
15. The sample should be processed within the following 4 days. If a sample has to be kept longer, it 
should be placed into a fridge.  
 
LABORATORY STUDIES of the microplastics tests of the samples  
 
Equipment:  
- Microscope  
- Object-plate  
- Ruler 
- Camera 
- Protocol. 
  
Storage 
The samples should be kept in a fridge.  Preferably, the time of storage should not be long, and the samples 
processed shortly: they contain living organisms which after a while will be dying, disintegrating or, in the 
contrary, reproducing, and the sample might “become rotten.”  
 
Sample processing  
To start a test, pull out the filter (mesh) from the can. Put the filter onto the object-plate. Examine the filter 
through the microscope moving back-and-forth from one border to another. Register in the protocol the 
plastic particles you identified (color, shape, size of the particles).  
Calculate the concentration of particles per liter based on the amount of filtered water.    
 
Photograph the particles using video oculars if possible. Do not forget to place a ruler and indicate magnifi-
cation of the photo. 
 

Please see below a few algorithms which would help you to identify plastics.  
 
Source: Hidalgo-Ruz, V.; Gutow, L.; Thompson, R.C.; Thiel, M. (2012) – Microplastics in the Marine Environ-
ment: A Review of the Methods Used for Identification and Quantification. Environmental Science & Tech-
nology, 46:3060-3075. DOI:dx.doi.org/10.1021/es2031505   
Some criteria for identification of microplastics: 

1. Microplastics are small hard fractions of synthetic polymers less than 5 mm in diameter.  
2. Microplastic particles have no cell structure which allows to distinct them from organic mate-

rials (fragments of plants or animals).  
3. If these are threads, they should have the same thickness over the total length. Sometimes, 

you can see wear and tear or ragged edges.   
4. The particles should have a clear and homogeneous color.  There might be a few exceptions 

from this rule: bleached-out particles and particles overgrown with organics (occur infre-
quently).   

5. The plastics particles often have colors unnatural for the organics (blue, red, etc.) and, some-
times, glittering.  

 
What else you can see on a filter:  

- Algae  



- Particles of salts and sand  
- Fragments of animals and skeletons  
- Wood particles  

 
See several rules which will help you to reduce probability of the sample pollution:  

- Keep your sample sealed when you do not work with it.  
- If possible, use glass equipment (Petri dishes, cans for transportation of the filter). 
- Clean up all surfaces before you start working. We recommend you to use a sponge or a piece of 

cloth of bright color. All fragments of the cloth or the sponge would be easily identifiable as a back-
ground pollution which should not be taken into account in the results.  

- When working, wear clothes made of cotton or other natural materials. Try to avoid penetration of 
any synthetic materials into the laboratory.  

 
 
The photos below will familiarize you with how particles of microplastics might look. You can find more pic-
tures at: https://goo.gl/p8VX8v  

 

https://goo.gl/p8VX8v


 
 
 
 
 
 
 



 
 
 



 
 



 
 
 
 
 
 
 

  



PROTOCOL FOR SAMPLING NATURAL WATER  
FOR IDENTIFICATION OF MICROPLASTICS POLLUTION  
 
Date of sampling: ______________________________________________________________________ 
Name of the group leader: ______________________________________________________________ 
Educational institution: ___________________________________________________________ 
______________________________________________________________________________________ 
E-mail of the group leader: ______________________________________________________________ 
Telephone: ______________________________________________________________________________ 
Name of the water body and the nearest address: ________________________________________________ 
______________________________________________________________________________________ 
GPS coordinates of sampling point (below you the can see an instruction on how to take GPS coordinates using 
your Smartphone and what you can do if you failed to take the coordinates):____________________________ 
Describe the vicinity (type of the bottom, flow, water vegetation and color, availability of human activities 
evidence, e.g., beach, boats, fishermen camps, garbage, etc.); if possible, find out about precipitations and their 
capacities within 24 hours preceding the sampling:___________________________________________ 
_______________________________________________________________________________________ 
_______________________________________________________________________________________ 
Weather conditions: _______________________________________________________________________ 
Amount of filtered water: ________________________________________________________ 
Type of the microscope: 
_________________________________________________________________________ 
_______________________________________________________________________________________ 
 

Color/shape of 
the particles  

Blue Red Transparent White Black Green Other 

Round        

Thread        

Angular        

Other        

Total        

 
Total amount of particles in the sample:________ 
Particles per liter:_____________ 
 
How you can take the GPS coordinates using your Smartphone or tablet 
1. iPhones: Open the “Maps” application. If you want to take the coordinates of the point you are at, wait 

until the application shows where you are.  Press the button and hold it for like two seconds. The “my ge-
oposition” window will show up in the bottom part of the screen; scroll it down. After the address of the 
location, you will see the latitude and longitude. If you have already left the sampling site, find it on the ap-
plication map and follow the same steps.  

2. All Smartphones: Download the maps.me application and open it. The application will show your location 
with a blue arrow. Press this arrow down; you will see a caption “my location;” press it and see your coor-
dinates below. If you have already left the sampling site, find it on the application map and follow the same 
steps.  

3. If you failed to take the GPS coordinates, print out the map of the area where you were sampling and 
mark the place with a pen or a marker. Send a photo or a scan of the map along with the protocol.  
 

Please thinks about the conclusions you can make based on the results of your studies; discuss them in your 
school group; tell about them at a school conference or other environmental events; write an article for a 
newspaper; consult with local experts on how you can go on with your studies.  


