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INTRODUCTION

hancement of water resources, reduction of con-
tamination of surface and ground waters, and 
facilitation of sustainable water management. 

EU WFD foresees direct engagement in the 
decision making process of both organized 
stakeholders and non-organized groups and 
broad circles of public. EU WFD, one of the most 
important moving forces in European water 
management, also prescribes the requirement 
of public participation in the processes of river 
basin management (Article 14). 

For the non-EU countries partly belonging 
to the Baltic Sea catchment area (Belarus, Rus-
sia, and Ukraine), water policies and practices 
are outlined by their national legislations; how-
ever, for public groups operating in the fi eld 
of water resources protection, EU WFD serves 
as a good landmark. The principle of public 
engagement is also outlined in such docu-
ments of the international environmental law 
as the Rio Declaration (Principle 10, 1992) and 
the Aarhus Convention (Articles 6-8, 1998).

Public activists and school environmental 
groups’ explorations of the ecological river 
statuses provide a foundation for public par-
ticipation in the sustainable development of 
river basins. Their observations, which should 
provide reliable numerical data, can help to 
identify pollution sources and give a signal for 
offi  cial inspection of the water quality. 

This manual gives recommendations on 
the techniques and instruments which can 
help initiative public groups to collect infor-
mation on the water quality in the most reli-
able way and take part in river management. 

Nearly 250 rivers engulf in the Baltic Sea. The 
following rivers bring major amounts of water 
annually: the Neva (83.5 km3 in the average), 
the Vistula (30 km3), the Neman (21 km3) and 
Daugava (nearly 20 km3). Subsistence of these 
rivers is inextricably connected with the Baltic 
Sea; many fi sh species enter rivers for spawn-
ing; the sea and rivers are linked into one trans-
portation network and the rivers carry any pol-
lution from their waters into the Baltic. 

It is extremely important for enhancement 
of the Baltic Sea to reduce negative impacts on 
the river ecosystems. For this reason, river ex-
ploration and determination of the character 
and sources of contaminations helps to fi nd 
ways for improvement of the environmental 
situation. 

River watch and sustainable basin man-
agement (River Watch/Sustainable River Basin 
Management) are the priority fi elds for the Co-
alition Clean Baltic (CCB), which joins together 
more than 20 non-governmental environmen-
tal organizations from 11 countries of the Bal-
tic Sea region. The CCB’s purpose in this fi eld 
is to facilitate the creation and development 
of plans for river basins management. These 
plans include the development of methods to 
enhancing public awareness and environmen-
tal education through high school projects in 
order to achieve better environmental stan-
dards of the river ecosystems in the Baltic Sea 
region. These activities are carried out in co-
operation with authorities, research institutes, 
educational institutions, environmental public 
organizations, mass media, fi shing clubs and 
other organizations, both at the local and na-
tional levels, in all countries of the Baltic Sea 
Region. Coalition Clean Baltics facilitates ex-
changes of best practices in the river watch 
and protection in the Baltic Sea region. 

The principal document regulating water 
resource management in Europe for the Bal-
tic member countries of the European Union is 
the Water Framework Directive (WFD): “Direc-
tive 2000/60/EC of the European Parliament and 
of the Council of 23 October 2000 establishing 
a framework for Community action in the fi eld of 
water policy.” The Directive is focused on the en-
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Phosphates, nitrates, oil products, heavy 
metals, and other substances are fl owing into 
water bodies with waste waters. In particular, 
excessive input of nitrogen and phosphorous 
compounds causes eutrophication of water 
bodies and weediness of the coastal zone. This 
inevitably leads to water quality deterioration, 
ecological mortality and loss of biodiversity. 
Other hazardous sources of chemical contam-

ination, besides non-controlled industrial 
wastes, are unauthorized waste deposits 
in coastal zones.

Anthropogenic eutrophication of surface wa-
ters (i. e., increase of biological productivity of 
water bodies as the result of their enrichment 
with nutrition substances resulting from human 
activities) is a serious problem for the Baltic Re-
gion, where about 80 million people live. 

The major factors of eutrophication are the 
following: 

— Pollution of water bodies due to agri-
cultural activities (mineral fertilizers 
and organic wastes) 

— Pollution of water bodies due to sew-
age waters (untreated utility, industrial, 
and storm wastewaters). 

1. THE MOST TYPICAL SOURCES OF RIVER CONTAMINATION

2. STAGES OF ACTION FOR PUBLIC GROUPS 
ENGAGED IN RIVER WATCHING 

In order to preserve natural ecosystems and 
enhance the water quality in Baltic rivers, the 
primary task is reduction of anthropogenic 
loading on water bodies. The purpose of river 
watch is identifying a river’s “health” status, 
fi nding and eliminating contamination sour-
ces, and undertaking measures for restoration 
of the water quality in the river. Many of the 
above-mentioned measures can be imple-
mented only by state authority bodies, nature-
protecting structures and other acting indi-
viduals and organizations. However, the role 
of public activists in problem identifi cation is a 
necessary and primary component. 

Actions of river watch public groups with 
consideration of their interaction with other 
interested parties could be established under 
the following format: 

Discussion of the reasons for the study;  •
formulation of the problem, elaboration 
of the schedule and distribution of roles in 
the group. 

Selection of a river segment for examina- •
tion; initial examination (see Protocol in 
the end of the brochure) including the 
most basic observations; walking tours 
and visual assessments of the river, map-
ping of the river segment in the 1:500 or 
1:1000 scale, verbal description of the river 
and its coasts, photographing the most 
typical natural and anthropogenic objects 
in the coastal zone. 
Identifi cation of the major geographical  •
and hydrographical characteristics of the 
river segment under examination. 
Collection of preliminary information about  •
the “history” of the river and possible sources 
of its pollution by interviewing residents and 
local administration among other ways. 
Identification of the parameters to be ex- •
amined and selection of studying tech-
niques.
Detailed study of the water quality based  •
on the methods described below. 
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Analysis of the results and conclusions on  •
the status of the water body. 
Submission of the analysis results to local  •
authorities, state nature-protecting orga-
nizations, bodies of environmental inspec-
tion/monitoring; requesting assistance 
from other experts for elaboration and 
clarifi cation of the situation. 
Dialogue with decision-making persons/ •
organizations on the necessary actions for 
improvement of the situation. 
Cooperation with mass media; dissemina- •
tion of the information about the problem 
and essential solutions through all infor-
mation channels. 
Public enlightenment; providing support  •
to residents’ activities on reduction of an-
thropogenic loading on the river. 
Control and monitoring of the decisions  •
and actions on elimination of the identi-
fied problems. 

3. RIVER WATCH: METHODS AND TOOLS

3.1. INITIAL RIVER SURVEY 

The most important thing in the course of the 
initial survey is general assessment of the water 
bodies and the coastal zone. It allows fi rst con-
clusions to be made on the environmental sta-
tus of the surveyed segment. Usually, spring and 
late fall are the best seasons for collecting data. 

The following steps are recommended for 
the initial survey:
1. On the schematic map of the water body 

mark the key segments where subsequent 
works will be carried out. 

2. To assess environmental status of the key 
segments, please check: 
Occurrences of waste on the water surface  •
(normal status: no waste should be present 
on the water surface; disturbed status: oc-
currences of household waste on the wa-
ter surface; degraded status: occurrences 
of household and construction waste on 
the water surface). 
Status of the coastal line (normal status:  •
absence of any visual indications of coastal 
line disturbances; disturbed status: de-
stroyed segments of the coastal line; de-
graded status: non-existence of the natural 
coastal line). 
Status of the herbaceous cover (normal: no  •
visual disturbances; disturbed: indications 
of poaching and parching are present; de-
graded: erosion processes are developing). 

Here and after we describe the most easy-to-do 
examination methods; you can easily use them 
in fi eld conditions. You can fi nd descriptions of 
more complicated techniques requiring labora-
tory equipment and chemical agents in appendi-
ces on the website www.baltfriends.ru/rw_main/

rw_manual/ (Russian language)
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ments aff ect the water coloring and mineral 
composition, while the tortuosity of the river 
and its fl ow rate specify the speed of infl uent 
substances transfer.

3.3. PARAMETERS OF WATER QUALITY 

Composition of the natural water depends not 
only on physical conditions of the environ-
ment and biological and microbiological pro-
cesses, but also on human activities within the 
watershed of river systems. Quality classes (or 
pollution levels) can be based on factors such 
as concentration of contaminating substan-
ces, characteristics of hydrobionts, trophicity, 
and saprobity of a water body. Various coun-
tries may have diff erent regulatory documents 
specifying classes of quality or pollution lev-
els in rivers and other water bodies. In many 
countries these are state standards and sani-
tary norms and regulations.

Public groups are recommended to choose 
to study those indexes which they can verify 
with in the fi eld conditions or with the help 
of simple laboratory measurements. It makes 
sense to start with the simplest observations 
and measurements. 

Status of the tree and shrubbery vegeta- •
tion (normal: no visual irregularities; dis-
turbed: occurrence of broken branches and 
diseases; (normal: no visual irregularities; 
disturbed: occurrence of broken branch-
es and diseases; degraded: identifi cation 
of vegetation destruction and numerous 
stem bruises). 

3. Indicate locations of potentially hazardous 
objects on the schematic map of the sur-
veyed area and possible ways contamina-
ting substances enter the river. 
For more detailed methods see Appendix 2 

at www.baltfriends.ru/rw_main/rw_manual/.

3.2. IDENTIFICATION OF THE PRIMARY 
HYDROLOGICAL CHARACTERISTICS 

Following the initial survey of the river seg-
ment, it is necessary to identify hydrological 
and hydrometrical characteristics of the river. 
These can give an adequate idea of the charac-
ter, shape, dimensions, and length of the water 
body and often help in the analysis of the qual-
ity of water and specifi cation of the causes of 
its changes. For example, the character of the 
river bottom and composition of bottom sedi-

4. METHODS OF WATER QUALITY ASSESSMENT: 
WHICH ONES TO CHOOSE?

Organoleptic inspections (aided with the sen se 
organs) allow a preliminary survey of the river 
and its coasts’ status to be made based on on 
the appearance, color, or smell of the water, 
and to see alarming symptoms which require 
more detailed examination. 

Chemical methods allow specifi cation of the 
present status of the water; identifi cation of 
the nature of possible pollution and its poten-
tial sources. However, these methods do not 
allow us to make exact estimates of the extent 
of the harmful impact of these concentrations 
on water organisms and human individuals. 
Many types of examinations require special 
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case of no suspicions about its pollution. This 
index should not be identifi ed for natural wa-
ter bodies. 

Muddiness and transparency are charac-
teristics of the same phenomenon. Muddi-
ness of water (decrease of its transparency) 
is connected with the presence of micron-
ized suspended matters, e.g., sand, clay, non-
organic compositions (aluminum hydroxide, 
carbonates of various metals) and organic 
impurities, e. g., phyto- and zooplanktons. 
For quality assessment of muddiness, a dark 
background is placed behind the test tube 
and the water is described in the following 
way: transparent, softly opalescent, opales-
cent, very opalescent, softly muddy, muddy, 
very muddy. 

As transparency decreases, light transmit-
ting through the water column decreases. This 
decreases effi  ciency of the photosynthesis and 
natural biological productiveness of the water 
reservoir and conditions for the water animals’ 
habitat change.   

In the fi eld conditions, transparency/mud-
diness is measured with the aid of a Secchi disk: 
a white disk with a diameter of approximately 
20cm, tied up to a long marked-on string. The 
Secchi disk is submerged into the water until it 
disappears from view. Then this depth is mea-
sured (in cm).

 
Water color is a conditionally accepted char-
acteristic for describing the color of natural 
and drinking water; this is an indirect index 
for the amount of diluted organic substances 
contained in the water. It is stipulated by the 
quality and structure of the water body’s bot-
tom, the character of water vegetation, coast 
shaping soils reliefs and types, availability of 
marshes and peat bogs in the watershed, etc. 
Water color is assessed visually or photometri-
cally by comparing coloring of a sample with 
coloring of a conditional 1000-degree scale 
of water coloring. Col-
oring could also be 
assessed in a quality 
manner through char-
acterizing the color of 
water in a 10–12 cm 
test tube placed on 
a white background 

reagents, while some of the studies can only 
be carried out in a laboratory. While plan-
ning to survey, it is necessary to remember 
that physical and chemical characteristics of 
a water body can vary at diff erent observation 
points and in diff erent seasons. 

Biological evaluation methods specify the 
status of a water environmental system based 
on the plant and animal world of a water body. 
Diverse types of water body inhabitants can 
serve as indicators: e.g., major plants (macro-
phytes), algae, and invertebrate animals. Bioin-
dication gives a complex assessment of water 
quality with consideration of various contami-
nating substances. This is true even in those 
cases when the pollution source has variable 
capacity and contaminating substances have 
irregular chemical composition. 

This way, exploitation of biological meth-
ods allows assessment of the general level of 
pollution, while chemical techniques can help 
to identify exact concentrations of certain sub-
stances in the water. 

Planning a survey, please fi rst check what 
means and tools you have (instruments, chem-
ical agents, tools) and what you can identify 

with the help of these means. 

4.1. ORGANOLEPTIC INDEXES OF WATER 
QUALITY AND METHODS OF THEIR 
MEASUREMENTS 

Water smell is stipulated by the presence in it 
of volatile odorous substances. They can appear 
in the water naturally with the development of 
water weeds, funguses, and other water bodies 
in the water. In such cases, the smell is charac-
terized as earthy, putrefactive, swampy, sulphu-
rous, etc. In case of artifi cial input of volatile 
substances to water bodies with sewage waters, 
the smell could be classifi ed as chloride, pheno-
lic, pharmaceutical, etc. Besides the character of 
the smell, its intensity should be defi ned as de-
gree of diluting with water with no smell. 

Assessment of water taste is performed 
only for natural drinking water and only in the 
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coasts could be easily seen 
at the initial surveying. Al-
gae of three environmental 
groups are used for assess-
ment: phytoplankton, phy-
tobenthos, and periphyton. 
The diversity of species and 
abundance of specifi c spe-
cies should be assessed. 
A method based on assess-
ing the relative abundance 
of saprobity indicator spe-
cies is quite popular. 

Another broadly used 
method of water quality as-
sessment in running waters 
is based on studying bottom invertebrates, 
i. e., macrozoobenthos [3]. First, most of the 
bottom invertebrates are relatively big and 
could be seen by the unaided eye; they are 
slow-moving and could be easily collected with 
a hoop net. Due to their slow-moving way of 
life, they cannot avoid the impact of contami-
nating substances in the water. This allows us 
to claim that the status of benthos organisms 
refl ects the quality of water in the river under 
examination. Besides this, many types of ben-
thos animals spend the major bulk of their life 
cycle in the water. For this reason, the status of 
the benthos communities is aff ected not only 
by the present quality of water but also by its 
past quality. For example, dayfl y larvae can live 
in a water body for 3–4 years, and occurrences 
and abundance of organisms of this species 
depend on the changes taking place in the 
water body through this entire period. 

Bioindication requires selection of a reli-
able and verifi able method, appropriate for 
this type of water body and goals set. The uni-
versal Meier and Woodiwiss methods are most 
frequently used for the purposes of public wa-
ter monitoring. 

The biotical Woodiwiss index considers 
the extinction of groups of indicator organ-
isms with the growth of contamination level. 
This method will not work for lakes and ponds 
(stagnate reservoirs). It is usable in the coastal 
river zones where the fauna is quite diverse. 

The Meier index is applicable for any type of 
water body; it is based on identifi cation of the 
types and occurrences of indicator organisms 

(for example, colorless, light-yellow, yellow, 
brownish, etc.) For more detailed methodic 
see Appendix 2 at www.baltfriends.ru/rw_
main/rw_manual/)

4.2. BIOINDICATION METHODS 
OF WATER QUALITY ASSESSMENT 

Bioindication is a method for environmental 
assessment based on the presence or absence 
of certain indicator organisms. The data on wa-
ter quality received through biological meth-
ods can be compared with offi  cially adopted 
indexes: classes of water quality and saprobity 
levels. This allows comparison of data received 
with instrumental and biological methods. 

Bioindication techniques allow us to make 
conclusions on the quality of life of water body 
inhabitants. As water quality decreases, diver-
sity of species also decreases, while abundance 
of species may go up or down depending on 
their sensitivity to the water quality. 

Analysis of water and coastal plants of rela-
tively large size, i.e., macrophytes, is a popular 
and accessible method of water quality assess-
ment for public groups. Such examinations 
could be carried out already at the very fi rst 
river survey, roughly assessing the percentage 
of vegetal invasion of the water surface and 
biomass of indicator plants. 

For example, the massive development 
of species of the Duckweed Family (Lem-
naceae) indicates the ill-being of ecosystems 
of stagnant reservoirs and river bays. Deaths 
of vegetation communities occur in places of 
intensive input of industrial wastes. Excessive 
deve lopment of water vegetation might be 
an index of excessive content of nutrients; be-
sides, it causes secondary contamination. De-
composition of defunct plant residues requires 
noticeable amounts of oxygen diluted in the 
water and might cause mass fi sh mortality. The 
Protocol attached to this brochure gives sev-
eral examples of indicator plant species. 

Algae indication is another rather simple and 
quite informative method of water quality ex-
amination. Algae react to pollution faster than 
any other water organisms. Presence or ab-
sence of algae in the shallow water near river 
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4.3. CHEMICAL METHODS 
OF WATER EXAMINATION 

Most of the field methods for assessment of 
water quality indexes are chemical; they allow 
assessment of the content of chemical compo-
nents in the water composition and are based 
on chemical analysis. Two chemical tech-
niques are used for this most frequently: the 
colorimetric and titrimetric methods for water 
quality identification. 

The colorimetric (from the color) 
method is based on the fact that 
the component under consid-
eration is turned into a colored 
composition by the method of 
chemical analysis (through add-
ing a reagent); after that the in-
tensity of coloring of the solution 
is measured. This is done either 

through comparison with a sample (visually-
colorimetric method), e.g., with a test-band, or 
through identifi cation of the color on the back-
ground of a sheet of white paper or with the 
help of a colorimeter (photo colorimetric meth-
od). The color of the solution should correspond 
to a particular concentration of the component 
examined. 

The titrimetric method is usually based on the 
fact that a standard solution (the titrant, a solu-
tion with known concentration) is placed in a 
measurement container and then it is dosed in 
small portions through adding to the solution on 
test up until the end of the reaction is registered 
(by the change of color, for example). This opera-
tion is called titration. Concentration of the sub-
stance in the solution on test is specifi ed by the 
amount of titrant added. 

The visual colorimetric method is the most 
appropriate one for public environmental ex-
aminations; it is very easy 
and handy to use a band 
test. However, if the leader 
of a river watch group is a 
chemist by training, then the 
titrimetric method gives more 
accurate results. 

sensitive to various conditions of the water 
media (from clean to polluted waters). How-
ever, this method is not very accurate. 

Meier and Woodiwiss methods may lead 
to certain errors in defi ning species by the in-
dex. As a whole, these methods give not a very 
accurate but general overview of the river’s 
“health.” If there are indications of certain “ill-
being”, hydro-chemical techniques should be 
used for more accurate estimates of numeri-
cal characteristics of water contamination, i. e., 
methods of ecosystem degradation study. 

When using any method, one should clearly 
follow one technique of sampling and sample 
processing; in addition, data amount suffi  cient 
for statistical processing should be provided. 
The outcomes will be more reliable. 

Sampling and analysis 

For working at small depths, one can use 
a solid hoop net with 25–30 cm diameter, 
a sieve or any other round recipient (metal 
or plastic) with the bottom diameter no less 
than 10–12 cm and openings in the bottom 
for water fl ow. You can “screw in” such can 
into the river bottom and after that turn it up-
side down and pull it out with the soil. Living 
organisms should be extracted from it into 
a cuvette or a bottle fi lled with water and you 
should identify species using the index book. 
Sampling and identifi cation of species should 
be repeated several times at each location; 
after that the index should be calculated (see 
Appendix 3 at www.baltfriends.ru/rw_main/
rw_manual/).

The “Protocol for examination of fresh water 
bodies” in the end of this brochure lists several 
types of indicator species of invertebrates.
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Long-term monitoring is based on measure-
ments being repeated over the course of several 
years and carried out at the same time intervals, 
following the same techniques, and in the same 
locations. The longer the period and bigger the 
amount of collected samples, the more reliable 
the picture of the changes taking place in the 
river is, and the more reasons there should be 
for making conclusions on the causes of these 

changes and possible outcomes. 

For example, regularly repeated examinations of 
a river in the course of 4 or more years, includ-
ing specifi cation of chemical parameters of the 
water and statuses of hydrobionts in 3–5 typical 
points in the same weeks in spring, summer, and 
autumn can already provide for quite an infor-
mative picture of changes in the river’s status.

4.4. GENERAL AND TOTAL INDEXES 
OF WATER QUALITY AND MEASURE-
MENT TECHNIQUES

Temperature

Temperature fl uctuations cause diff erent impact 
on plants and aquatic animals. Some animals 
thrive in warm water; other ones can exist only 
in the colder temperatures. Expansion of phyto- 
and zooplankton depends on the temperature 
of the water. For example, saprogenic bacteria 
can develop only if the temperature is above 
10 degrees. The temperature aff ects metabolism 
of aquatic organisms and their resistance to toxic 
substances, diseases, and parasites. Besides this, 
various chemical water conditions also depend 
upon the temperature. With an increase of tem-
perature, solubility of gases goes down, includ-
ing that of the oxygen. Relative increase of the 
temperature in a water body may indicate ther-
mal pollution or climate change. 

If the goal is to detect thermal pollution, 
then temperature should be measured in sev-
eral spots of the water body, distanced several 
hundred meters from each other, in a place 
where a thermal pollution is expected and in 
a control point (background temperature). It is 
necessary to consider that the selected loca-
tions should have similar physical and hydro-
logical conditions: the stream velocity, depth, 

Sampling. Proper sampling is 
critically important for the ac-
curacy of results achieved. Clean 
plastic or glass bottles are typi-
cally used for the field analyses; 
a bottle should be filled up to the 
neck and capped with a hermetic 
cap; this is especially important if 
a sample has to be kept for sev-
eral days. 

To identify the place of sew-
age water discharge and the im-
pact of confluents’ inputs, sam-
pling should be made upstream 
in the river and in the point where 
the over-all mixture of water has 
taken place. Pollutions can be dis-
tributed unevenly along the wa-
ter stream; for this reason, sam-
pling should be made at the spots 
of the most boisterous stream 

where the fl ows are well mixed. The sampling 
bottle should be placed with its neck down 
the stream at the right depth. 

It should be remembered that the quality of 
water in water bodies (both lakes and rivers) 
has a cyclic character; the 24-hour and sea-
sonal periodicity is registered. For this reason, 
it would be interesting to examine the water 
at the same points under various seasons and 
regimes. For example, the water composition 
will be diff erent at the season of high water 

and low water. 
 

For this reason, periodical sampling (e.g., 
daily or weekly) should be carried out at the 
same time of the day, while duration of sea-
sonal studies should be no less than one year 
and include analysis of sampling series made 
in the course of each year season. This is es-
pecially important for defi nition of the water 
quality in rivers with clear periodical regimes, 
e.g., low water and high water. 

It should be recommended to note air 
temperature and water temperature at the 
sampling point along with the atmospheric 
pressure when you do the sampling. 
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The easiest way to measure pH is to use 
test-bands that change their color depending 
upon the level of water acidity. A watered test-
band is compared with a color scale; it rough-
ly specifi es the pH value by color matching. 
A more exact value of pH could be specifi ed 
with the aid of a portable device, a рН-meter*, 
or with the help of chemical agents and visual 
color measurement (see more in Appendix 5 
at the website www.baltfriends.ru/rw_main/
rw_manual/).

Dissolved oxygen 

Oxygen is necessary for hydrobionts’ breath-
ing. Decrease of its concentration is a refl ection 
of alteration of biological processes in a water 
body and its pollution by intensively acidiz-
ing organic substances. Oxygen defi ciency 
impacts diversity of fi shes and other aquatic 
animals and chemical processes taking place 
in the water. For the majo-
rity of fi shes, for example, 
the critical limit of oxy-
gen in the water amounts 
to 3–4 mg/L.

Biochemical oxygen demand (BOD)

The biochemical oxygen demand (BOD) is an 
important characteristic of natural waters; it 
indicates the amount of oxygen necessary for 
oxidation of organic matters in the water. BOD 
refl ects the water’s capacity for self-clarifi ca-
tion and indirectly indicates the amount of or-
ganic substances in the water. Natural sources 
of organic substances in the water are: remains 
of organisms of animal and plant origin, both 
inhabiting the water and washed down into it 
from the leaves, through the air, or from the 
coasts, etc. Besides the natural sources, there 
also are anthropogenic sources of organic sub-
stances: transportation enterprises (oil prod-

* рН-meter is a device for measurement of the hydro-
gen ion concentration (pH value) characterizing activ-
ity of the hydrogen ions in solutions, water, food pro-
duction and raw materials, environmental objects and 
manufacturing systems of continuous monitoring of 
technological processes, including those in aggressive 
media (http://www.christmas-plus.ru/Labware/electro-
chemical/phmeters).

breeze, solar illumination, etc. The control point 
in the river should be upstream from the pos-
sible source of thermal pollution. There is no 
reason to measure temperature in the points 
of possible natural temperature increase, i.e., 
sand banks, water growths, etc., because in 
such areas the temperature usually exceeds 
the general temperature background. 

The hydrogen ion pH value 
of natural waters 

Under ordinary river conditions, the pH index 
usually varies within the 6.5 to 8.5 interval. Val-
ues beyond this interval are unfavorable for 
hydrobionts (living inhabitants). The pH value 
depends upon a number of factors including 
vegetation. Plants absorb carbon dioxide from 
the water in the daytime and thus reduce its 
acidity: pH goes up; in the night, the reverse 
process takes place. 

Natural acidity (рН below 6.5) is typical for 
marshy waters at the account of enhanced con-
tent of humic and other natural acids. Enhanced 
acidity might be stipulated by acid precipitations 
and anthropogenic wastes, water contamination 
with industrial waste waters without undergoing 
neutralization. Acidity below 5 is destructive for 
the majority of living organisms. 

The рН value exceeding 8.5 tells about the 
water alkalinity stipulated by both natural fac-
tors (e. g., enhanced content of hydro carbon-
ates and carbonates) and industrial or house-
hold wastewaters. 
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Mineral composition 

The mineral composition of the water shows 
concentrations of various mineral solids dis-
solved in it. The dissolved mineral substances 
contribute to the overall salt content, which is 
the sum of all concentrations of each salt. The 
water is considered fresh if its total salt con-
tent or salinity is no more than 1g/L. Fresh wa-
ters, depending on their salinity in mg/L, are 
categorized as ultra-fresh (less than 100 mg/L); 
under mineralized (100–200 mg/L), mode-
rately mineralized (200–500 mg/L) and over 
mineralized (500–1000 mg/L). The water is 
considered brackish if the salt content varies 
from 1 to 25 g/L. Of the mineral salts ordinarily 
occurring in natural waters, we can mark the 
cations: calcium (Ca2+), sodium (Na+), magne-
sium (Mg2+), and also anions: hydrocarbonate 
(HCO3

–), sulphate (SO4
2–), chloride (Cl–), and car-

bonate (СО3
2–). Mineralization of the water is 

the most important value for the characteris-
tics of the chemical composition of the wa-
ter. Water analyses for the content of mineral 
components should be carried out at diff erent 
seasons: for the surface waters, it should be 
done in the winter low-water level (the period 
of the lowest winter water level); spring sea-
sonal fl ood (the peak); the summer-fall lowest 
water level; the summer-fall high water. For 
the marshy segments, water analyses should 
be made at the periods of winter low-water 
level and spring fl ood, while for the ground 
waters it should be carried out in the winter 
low-water level, spring fl ood, and summer-fall 
low-water level. 

Concentrations of the dissolved mineral 
salts (general mineralization) should be iden-
tified by either a conductometer** or chemi-
cal methods, i. e., titrimetric or colorimetric. 
Concentrations of certain components (e.g., 
calcium and sodium cations) in the water one 
can assess by calculating methods based on 
the data on concentrations of other cations 
and anions. Having identified mineralization 

** Conductometer is a precise measuring device in-
tended for measuring electrical conductivity of various 
electrolytes. Water and no-water solutions, melted ma-
terials, colloid systems and even solid materials could 
be used as electrolytes (http://www.christmas-plus.ru/
Labware/electrochemical/conductivity).

ucts), self-contained paper mills and wood 
processing plants (lignins); meat-processing 
plants (albuminous compounds); agricultural 
and toilet drains, etc. Organic pollutions run 
into the water bodies with waste waters and 
surface rain runs from the soils. In water bod-
ies with excessively high content of organic 
substances, the major bulk of diluted oxygen 
is consumed for biochemical oxidation that 
deprives other organisms from oxygen. This 
leads to the extinction of species with high de-
mand of oxygen. 

Depending on the type of a water body, 
the BOD5 value (BOD for 5 days) varies from 
0.5 to 5.0 mg/L and is subject to seasonal and 
daily variations. Enhanced BOD values may 
be an outcome of anthropogenic pollution of 
natural waters. 

Concentration of diluted oxygen can be 
measured with the aid of a portable device, 
oxymeter*, and also by iodometric titration 
by Winkler method (see more in Appendix 4 
at the website www.baltfriends.ru/rw_main/
rw_manual/).

Chemical oxygen demand (COD)

COD characterizes the total content of or-
ganic substances in the water by the amount 
of chemically bonded oxygen consumed for 
oxidation. In one or another variant, this index 
is used for quality control of natural waters, 
examination of waste waters, etc. The results 
of oxidation measurements are shown in mil-
ligrams of consumed oxygen per 1 liter of wa-
ter (mgO/L). This is a rather complex and labor 
consuming technique and public river watch-
ers hardly ever use it in fi eld conditions. 

* Oxymeter is a device for measuring concentration of 
diluted oxygen in a liquid (http://www.christmas-plus.
ru/Labware/electrochemical/analyzers).
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exceeding 60 °C) with origination of low-sol-
uble carbonates. The hardness stipulated by 
chlorides (СаCl2) or sulfates is called inherent 
(permanent) hardness because these salts are 
resistant to heating and boiling of water. The 
total hardness of water, i.e., general content 
of soluble salts of calcium and magnesium, is 
called general hardness.

The general hardness could be also mea-
sured with the help of a GH-1* test-set. It counts 
drops of the titrant solution per a particular 
amount of the water examined until the color 
of the water changes. There are more compli-
cated chemical methods, but they are not nor-
mally used for public fi eld studies.

The value of water hardness may vary 
within a broad scale depending on the type 
of soils and rocks composing the watershed, 
and also upon the season of the year and 
weather conditions. The water hardness in-
creases due to evaporation of the water; it 
decreases in the rainy seasons and snow 
melting period. Water from diverse natural 
sources has different hardness. River water, 
with a very few exceptions, has relatively low 
hardness (1–6 mg-eqv/L). At the same time, 
water in the rivers running through calcar-
eous and gypsum rocks often has higher 
hardness. 

Water with the total hardness up to 
3.5 Mmol/L is called soft; water with hardness 
from 3.5 to 7 Mmol/L is medium hard, while 
water with hardness from 7 to 10 Mmol/L is 
hard, and with hardness exceeding 10 Mmol/L 
is very hard.

When analyzing results of a water hardness 
assessment, you should pay attention to the 
fact that calcium hardness is stipulated by dis-
solving lime-stone and chalk contained in the 
river bottoms and coasts. In the areas where 
dolomitic rocks prevail over calcareous rocks, 
magnesium hardness might be prevailing (see 
more about methods of mineralization specifi -
cation in Appendix 6 at the website www.balt-
friends.ru/rw_main/rw_manual/).

* The GH-1 test set is meant for quality rapid analysis 
of total hardness (the sum of molar concentrations of 
calcium and magnesium ions) in the water at fi eld labo-
ratories and industrial conditions (http://www.christ-
mas-plus.ru/portkits/portkitswater/tk02/tkoj1).

with the air of a conductometer, you can 
make conclusions on the natural composi-
tion of the water; however, enhanced con-
tent of some salts (e.g., sulfates, chlorides, 
nitrates, phosphates) might also indicate the 
anthropogenic sources of their inflow in the 
water bodies. For example, the salt used to 
eliminate glaciations on the roads may later 
on flow into to the water bodies with waste 
waters and cause noticeable impact on the 
mineral composition of the water. Content 
of calcium in the river water rarely exceeds 
1 g/L, and content of potassium is mostly 
under 18 mg/L; concentration of sodium in 
the river water varies from 0.6 to 300 mg/L 
depending on the physical and geographi-
cal conditions and geological specificities of 
water bodies; magnesium concentration var-
ies from several units to tens of milligrams 
per liter. 

General hardness, 
calcium and magnesium 

Water hardness is mostly stipulated by the 
presence of soluble and partially soluble min-
eral salts, mostly ions of calcium (Ca2+) and 
magnesium (Mg2+). 

Hydrocarbonates, sulfates and chlorides 
are singled out of all hardness salts. Content 
of other soluble salts of calcium and mag-
nesium in natural waters is usually very low. 
The hardness added by hydrocarbonates is 
called the hydro carbonate hardness or tem-
porary hardness, because hydrocarbonates 
decompose in the process of boiling treat-
ment (more precisely, under the temperature 
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in drinking wells. Often, a well in a village is 
the only source of water used both for drink-
ing and household needs. Sometimes, animal 
barns or vegetable gardens and fi elds where 
fertilizers and pesticides are used are not far 
from the well. Toilets with waste pits may also 
be placed too close to the wells. The more pol-
luted the soil through which the water is seep-
ing, the more polluted the water becomes . 
Frequently one can encounter nitrate water 
pollution. This type of water has no alien taste 
or smell, and ordinary people cannot recog-
nize the danger. Drinking water and nutrition 
products can cause diseases. With excessive 
content of nitrates in the water they turn into 
very toxic nitrites which enhance the risk of 
cancer. Under the circumstances, little children 
have high risk of methemoglobinemia, which 
can cause hypo-oxygenation and in some cas-
es even deaths. 

After a number of chemical and biochemi-
cal transformations in the soil, nitrogen in the 
form of nitrates fl ows with the water into riv-
ers and lakes and underground waters. In the 
surface waters, plants actively absorb nitrates 
thus radically decreasing concentration. There 
are no plants in undersurface reservoirs and 
nothing can de-nitrate there. 

Due to this, nitrate concentration in un-
protected groundwater occurring at small 
depths can be much higher (in tens of times) 
than in rivers and lakes. By some data, nitrates 
can penetrate into the earth’s depth for up to 
30 meters, and in some cases they could be 
detected at much bigger depths. 

4.5. BIOGENIC ELEMENTS 

In the context of water quality control, com-
pounds which, fi rst, are wastes of various orga-
nisms and, second, are “construction material” 
for living organisms are considered biogenic 
elements (nutrients). These are, in the fi rst place, 
nitrogen compounds (nitrates, nitrites, organic 
and non-organic ammonias compounds) and 
phosphorus compounds (orthophosphates, 
poly phosphates, organic esters of phosphorous 
acid, etc.). 

Stipulated by external sources, nitrogen 
compounds in water bodies transform from 
one form into another. For example, in the 
course of the fi rst two hours after manure dis-
charge into the water, enhanced content of 
ammonium cations will be registered; later on, 
ammonium cations transfer into nitrites, and 
almost immediately after this, they transfer 
into nitrates. In other words, nitrates are a cu-
mulative characteristic and its specifi cation is 
the easiest for public observers. 

Nitrates are salts of nitric acid. Enhanced content 
of nitrates in the water might indicate pollution of 
the water body as the result of fecal or chemical 
contamination (household, agricultural, industri-
al). Many mineral fertilizers contain nitrates which 
can cause pollution of water bodies in case of ex-
cessive or irrational introduction to soils. Surface 
runs from grass lands, animal farms, milk farms, 
etc. can also be sources of nitrate contamination. 
Nitrates enhance eutrophication of water bodies 
and facilitate mass growth of aquatic vegetation 
(blue-green algae in the fi rst place). 

The method of nitrate identifi-
cation is a visual-colorimetric 
technique. You can use both 
ready test bands and agents. 
Nitrate content in drinking wa-
ter should not exceed 45mg/L; 
however, it is much better if 
they are not present at all. 

Nitrates in wells 

Pollution of surface waters can 
lead to soil degradation not only 
in natural water bodies, but also Sources of nitrate pollution of surface waters [10]
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4.6. MARINE LITTER AND RIVERS

Origin of marine litter in water bodies

Not all the litter we see on the coasts was left 
there by visitors. A part of the litter is washed out 
onshore from the water or is brought there by 
wind drifts. All this is called marine litter (some-
times called fl oating litter). The major bulk of 
the litter getting into rivers or onto their coasts 
is transported from land to sea. Marine litter is 
the litter is deliberately discarded by people or 
the one that has got onto the shores through 
some sort of human activities. Floating in the 
water, abandoned or thrown away, fi shing nets, 
tins, tires, rags all are man-made items which 
had found their ways into the water medium. 

Litter patches in the ocean. The scholars 
call the world’s largest “landfi ll continent” (lo-
cated in the North Pacifi c Ocean) the biggest 
litter patch. Its estimated assessments vary 
from 700 thousand to 1.5 million km2. This ac-
cumulation is also often referred to as “plastic 
soup” because the major part of it is composed 
of plastic. It is typical for the latter to split into 
smaller parts under the impact of ultra-violet 
rays and waves. A part of the plastic trash goes 
down to the bottom, while another part stays 
on the surface. Scholars cannot give a specifi c 
answer on how much litter is deposited on the 
ocean bottom. 

The Hawaiian Camilo Beach is nearly en-
tirely composed of plastic. And this is no guilt of 
the local residents: the streams bring here trash 
from all over the world. For example, about 
1500 tons of plastic trash gets into the Gulf of 
Finland from St. Peters-
burg annually (this equals 
to the weight of 44 metro 
cars), and a disposable cup 
from St. Petersburg could 
very well get to Hawaii. 

Minimization of the litter dissemination 
in the water medium

What could be done to reduce the amount of 
sea litter? First, we should not leave any trash at 
unauthorized places (in the forest, on the beach-
es, on the river banks); we should now through 
anything into the water. Secondly, we should 
give up disposable and unnecessary things. 

To protect well water against nitrates, it 
is important to liquidate sources of pollution 
runoff  to surface water in the fi rst place; con-
struct a “clay lock” around the well, and also 
to waterproof the seams (joints) between the 
rings of the well with due diligence [8].

Phosphates and general phosphorous 

Phosphorous is a necessary element for living. 
In natural concentrations, this element partici-
pates in the cycle of matters in water ecosys-
tems. Excessive penetration of phosphorous 
compounds from fi elds (up to 0.4–0.6 kg of 
phosphorous can be runoff  from one hectare 
of irrigated lands), with farm runoff s (0.01–
0.05 kg/day per one animal), with unpurifi ed 
or under-purifi ed household waste waters 
(0.003–0.006 kg/day per one resident), and 
also with some industrial runoff s leads to sharp 
uncontrolled growth of vegetable biomass of 
a water body. This process is especially typical 
for low-fl ow and stagnant basins. Alteration 
of the trophic status of the basin, adaptation 
of the entire aquatic community, domination 
of putrefactive processes (and, corresponding-
ly, escalation of muddiness, salinity, and bac-
teria concentration) takes place. Phosphorous 
content in the natural water of 12 micrograms 
per liter can cause eutrophication. In the fi eld 
conditions, only major immediate pollutions 
(milligrams per one liter) could be detected.

Phosphorous in the solid phase in natural 
basins is usually located in bottom sediments; 
however, it can occur, and in big amounts, in 
sewage waters and polluted natural waters. 
Phosphates should be detected by colorimet-
ric method. 
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4.7. MICROPLASTICS IN WATER BODIES 

Plastic litter is a matter of special importance 
in the general issue of water pollution. Plas-
tics are a particularly challenging fraction be-
cause it takes centuries to decompose them 
and, taking into account the annually growing 
production amounts, it will stay an issue for 
a long while. Moreover, major plastic items in 
the water media get fragmented into smaller 
pieces under the impact of waves and ultra 
violet rays. Scholars use a special term for such 
small pieces of plastic litter less than 5 mm in 
diameter: these are microplastics. 

Subcategories of microplastics

Scholars divide microplastics into two types 
depending on the origin. The primary mi-
croplastics consist of micro granules inten-
tionally produced in small sizes. They are used 
in the body care products (scabs, creams, 
washing agents) and they get into the sea 
and other water bodies with sewage waters. 
The secondary microplastics are formed as a 
consequence of fragmentation of larger items 
in the environment under the impact of waves 
and ultra violet rays. Sources of this type of lit-
ter may vary: common trash, lost fi shing nets, 
fragments of ship coatings and auto tires, mi-
cro fi bers appearing in the process of washing 
synthetic clothes. 

In the case of primary microplastics, the par-
ticles are so small that can easily get through 
the sewers discharge treatment systems and 
get into water bodies by billions. Some data 
indicate that annually, about 40 tons of mi-
croplastics caused merely by our cosmetics 
and hygiene agents get into the Baltic Sea. 
An ordinary shower gel can contain about the 
same amount of microplastic particles as is 
used for its packing (bottle). 

Impact of microplastics on living organisms 

In the sea medium, the microplastic particles 
act as magnets adsorbing organic polluters 
present in the sea water, e.g., polychlorinated 
biphenyls (PSBs); these are substances which 
can cause occurrence of malignant neoplasms. 
Dimensions of the particles are so fi ne that 

And, thirdly, we must fi nd out where from and 
what sort of litter has got to your coast. This will 
help you to counter the problem. 

Control over the litter dissemination 
in the coastal zones 

Monitoring of the marine litter on the beaches 
and river banks helps to answer the question 
where did it come from, and what type of the 
litter is the predominant for a specifi c beach. 
The monitoring methodology is based on 
classifi cation of litter by types: plastics, metals, 
glass, clothes, construction waste, etc. Each 
group has about 20 to 40 items which partici-
pants of the monitoring had been founding on 
the coasts. By the outcomes of each monitor-
ing, you can supposedly presume where from 
this or that item has come from to a particu-
lar beach. Examples of sources could be like: 
the nearest construction site, poor treatment 
facilities or their inexistence, marine transport 
(ferries, ships), coastal cafés, (landfi lls and oth-
er sources. Knowing the source, you can work 
out your further actions. 

For holding a research, you should prepare 
your tools (e.g., gloves, sacks and a container 
for glass or hazardous wastes, a camera, etc.). 
Two segments 100 meters long and 10 me-
ters wide (from the water line), located no less 
than 50 meters away from each other, should 
be selected. Please describe the selected seg-
ments in all details (the landscape, location) 
and indicate the GPS coordinates. The studies 
of the area should be conducted each season, 
i.e., four times a year (fewer for northern ter-
ritories: the seasons when the soil is under 
the snow should be excluded). Following the 
method, collection and identifi cation of the 
litter by types and dimensions, and counting 
of the samples should be carried out in accor-
dance with the method. 

A detailed description of the method is 
presented in Appendix 8 to this Manual. It in-
cludes survey forms to be fi lled in (the Beach 
identifi cation sheet, the Study sheet, and Ta-
bles with all identifi cation numbers for each 
type of objects). You can fi nd the Appendix 8 
on the “Methodology for monitoring the ma-
rine macro litter on beaches” at the (http://bal-
tfriends.ru/rw_manual) website.
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is based on sampling microplastics in water 

bodies and microscope examination of the 

samples. The manual contains recommenda-
tions on water sampling using plankton nets 
or hand-made fi lters; rules for sample stor-
age and procedures of their examination with 
microscope. Forms of Protocols for sampling 
and microscope examination are applied. The 
manual also has some examples of photos of 
particular samples of microplastics (sampling 
in the area of the Gulf of Finland and in the Ka-
liningrad Region) for comparison and classifi -
cation of particles identifi ed. 

Appendix 9 contains a detailed description 
of public monitoring of microplastics in water 
bodies (http://baltfriends.ru/rw_manual). 

4.8. OTHER CHARACTERISTICS 

Metals

Heavy metals in the water can exist in the form 
of solvable toxic salts and complex compounds 
(sometimes, very stable ones), colloid particles, 
sediments (free metals, oxides, hydroxides, 
etc.). Major sources of water pollution with 
heavy metals are galvanic productions, enter-
prises of ore mining, iron and non-ferrous met-
allurgy, engineering plants, etc. Heavy metals 
in a water basin cause a whole sequence of 
negative consequences. By getting into food 
chains and disturbing the element composi-
tion of biological tissues, they cause direct or 

water inhabitants can mistakenly take the mi-
croplastics for nutrition and all these chemicals 
can potentially get onto our tables with fi sh, 
the sea food, and sea salt through the food 
chain. There is no way to collect microplastics 
from the water and recycle it. 

On the one hand, there are no particular 
regulations on the content of microplastics in 
the water because this is a new challenge; on 
the other hand, the impact of plastic particles 
has not yet been adequately studied. For all 

types of water species, the proper norm 

should be no microplastics whatsoever. 

So far, there is no unifi ed monitoring sys-
tem for microplastics pollution because the 
scholars had identifi ed this issue only about 
fi ve years ago. There exist a number of tech-
niques but the scholarly community has not 
yet agreed upon a universal one. 

Public monitoring gives a general idea 
about the content and types of microplastics in 
environmental waters and may be considered 
as a basis for both more systematic researches 
and conclusions on the sources of pollution. 

The system of public monitoring of 

microplastics was created by the public or-
ganization “Friends of the Baltic” together 
with the Center of Environmental Solutions 
(Belarus, Minsk) on the basis of the develop-
ments of the University of Uppsala (Sweden) 
with participation of Russian experts from St. 
Petersburg State University, the Institute of 
Lake Studies RAS, and the Russian State Hy-
drometeorological University. The technique 
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for a long amount of time as they decompose 
very slowly. SASs deposit on the bottom lay-
ers and serve as sources of secondary pollu-
tion. High foaming capacity is a defi ning prop-
erty of SASs. While SASs are not highly toxic 
substances, there is data about their indirect 
impact on hydrobionts. With concentrations 
from 5 to 15mg/L, fi shes exhaust their slime 
integument; with higher concentrations, gill 
bleeding can be registered. 

Foaming capacity is the easiest way for 
primary detection of SASs. The visual/colori-
metric method gives more exact results for 
concentrations varying from 0.5 to 5.0 mg/L, 
but it requires chemical agents and laboratory 
equipment. 

Colibacilli

Fecal colibacilli are not pathogenic on their 
own; they live and reproduce only in the in-
testines of warm-blloded vertebrates, human 
bodies included, and help with digestion. 
However, the presence of these bacilli indirect-
ly indicates possible pollution of water with 
pathogenic microorganisms. Fecal colibacilli 
can penetrate into water bodies through rain-
water carrying birds and mammals’ excretions 
and runoff  of sewage wastes into rivers.

Despite the fact that detection of coliba-
cilli is an important indicator of water quality, 
these examinations shall not be carried out 
under the frames of school studies.

indirect toxic impact on aquatic organisms. 
Through food chains heavy metals penetrate 
into the human body. 

Chemical colorimetric methods can iden-
tify rather high concentrations of metals in the 
water. However, such concentrations practi-
cally never occur in natural water bodies. 

Oil products 

Oil products are one of the most widespread 
and hazardous substances polluting surface 
water. Noticeable amounts of oil products run 
into surface water in the course of oil trans-
portation by pipelines, with waste water from 
oil-production and oil-processing enterprises, 
chemical, metallurgy and other plants, and 
with residential sewage. 

Usually, oil products can be detected by oil 
iridescent fi lm on the water surface. The oil fi lm 
shows negative impact on both water quality 
and the status of the water body as a whole, in-
cluding its fl ora and fauna. When oil products 
are in the water, it acquires specifi c taste and 
odor, its color and pH change, and gaseous in-
terchange with the atmosphere, processes of 
self-purifi cation are hindered. 

Exact analysis of oil product concentration 
in the water is identifi ed by chemical methods 
in laboratory conditions. 

Surface-active substances (SASs)

SASs get into water bodies in signifi cant 
amounts from residential sewage (due to ex-
ploitation of synthetic detergents in house-
hold) and industrial wastes (textile, oil, and 
chemical industries, production of synthetic 
rubber, industrial exploitation of detergents), 
and also from wastes from agricultural areas 
(they are included as emulsifi ers into composi-
tion of insecticides, fungicides, herbicides, and 
defoliants). 

In the polluted zones of water bodies, SAS 
concentration may amount to deciles of mil-
ligrams, and when closer to pollution sources, 
it can reach several milligrams in one liter. In 
water bodies and water courses, SASs cause 
noticeable impact on their physical/biologi-
cal status, thus worsening the oxygen regime 
and organoleptic properties. They stay there 
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5. ACTIONS OF RIVER WATCH GROUPS: 
STEP BY STEP 

5.1. WHAT TO START WITH

After identifi cation of the problem, establish-
ment of goals for examination of the water 
basin and distribution of roles in the group, 
primary survey should be carried out in the se-
lected segment. 

The Protocol of River and Lake Survey of 
the Baltic Nature Watch Program is very ex-
pedient for a primary survey. You can fi nd this 
Protocol at the end of this brochure. 

For the primary survey, including visual 
assessment of a river segment, it is useful to 
register the current status of the river through 
photography and verbal description. Photo 

fi lming can be the basis for composing the 
schematic map of the river, which will be an 
important document for planning measures to 
improve the sanitary status of the water run. 

Creation of a schematic map in the scale 

1:500 or 1:1000 is necessary for indicating 
small details of the coastal zone and the river 
bed (bushes, trees, aquatic plants growths, 
stones, engineering structures, etc.). 

A copy of an excerpt from the plan of city 
construction development can serve as a to-
pography basis for composing the schematic 
map; you can see it at the architecture and 
planning department of the local administra-
tion. When composing the schematic map on 
your own, the easiest thing would be to use 
fi eld sketching of the area. 

The schematic map will be the basis for the 
following activities on studying the quality of 
water and making decisions for its improve-
ment. The next step is identifi cation of the 

major hydrographical characteristics of the 
surveyed river segment. Further on, specifi -

cation of the water quality should be carried 
out using the methods which were described 
earlier (you can choose the methods which 
you have adequate skills, instruments, and 
materials for). 

In case of a problem or some deviation of 
one or another index from the norm, it is im-
portant to understand the source of this devia-
tion. Besides this, it would be good to trace the 

dynamics of changes of this parameter in time 
and space, because variations of the water 
quality parameters could be caused by a one-
time emergency discharge or have a long-term 
systematic character. 

Simultaneously with exploring the quality 
of water even before doing this, it would be ex-
pedient to collect data on the supposed pol-

lution sources and examine the river’s history. 
Knowing about these or those anthropogenic 
facilities along the riverbanks, you can design 
your studies in such way so that you could 
take into consideration their potential impact 
on the water run in the best way. Data collec-
tion presumes description of the facilities and 
plotting them on the schematic map of the 
area. Indexes of biodiversity at various river 
segments can help with searching for hidden 
sources. Information on anthropogenic activi-
ties, i.e., potential sources of pollution, is es-
sential for making decisions on water quality 
management, because it clarifi es the causes, 
character, and periodicity of basin pollution 
and to develop the action plan for improve-
ment of water quality and prevention of fur-
ther pollution. 

Learning the “case record”. In the many years 
of anthropogenic pollution, the quality and 
composition of the water changes, as does 
the ecosystem of the water body (usually, 
ecosystem connections get simpler). It is im-
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work of observation points 
where you will identify pa-
rameters you can register 
with some seasonal period-
icity. Such measurements 
will give the opportunity 
to not only compare water 
characteristics along the 
river fl ow, but also moni-
tor changes from season to 
season, from year to year. 

The array of all data about the past and 
present river condition, including your own 
observations, will make the basis for develop-
ing measures for improvement of the water 
quality, maintenance the well-being of the 
river ecosystem, and enhancement of its rec-
reational and economical value for residents.

5.3. WHERE TO GO FOR SOLVING 
THE PROBLEMS IDENTIFIED? 

If in the course of examination, it was identi-
fi ed that the source of pollution was an enter-
prise located not far away from the river, then 
its owners should be responsible for elimina-
tion of the violations. Representatives of the 
local community and school groups have the 
right to appeal for taking measures to relevant 
territorial bodies: 

Administration of the local settlement  •
Territorial bodies of the ministries of natu- •
ral resources 
Basin services  •
Sanitary and epidemiological services  •
Sanitary police •
Fishery protection bodies. •

To make sure your application is accepted 
and considered, and followed with specifi c 
measures for problem solving, it is necessary 
to set the stage where you thoroughly and 
clearly identify the problem which you intend 
to resolve, collect all relevant documents, pres-
ent all facts, obstacles and your opinion on the 
possible consequences, and what would be 
the most optimal solution. 

portant to know about the river’s past. One 
of the methods for collecting such infor-
mation can be a population survey. This in-
volves talking to elderly people about what 
the river was like in the past, what animal 
species inhabited it, how full-flowing it was, 
how clean the water was, and how peop le 
had used the river for their activities and 
their needs. This data allows one to make a 
comparative analysis of the past and present 
conditions of the water ecosystem. Author-
ity bodies for environmental control, fishery 
protection bodies and local administrations 
in the first place can help in searching for 
this information.

5.2. FROM LOCAL STUDIES 
TO PUBLIC RIVER WATCH 

Results of the primary public river watching 
are important indicators of the status of a river 
segment which has been examined, regarding 
natural water parameters, and consequences 
for the plant and animal world because of the 
water quality alterations. 

In some cases, data received by public 
groups shows the necessity of more accurate 
measurements, and in many cases allow to 
make conclusions about sources of pollution 
and actions necessary for their liquidation. 

Despite the similarity of water problems, 
the situation in each country and each river 
basin is quite unique. This is why there can be 
no universal “prescription” for all river basins. 
At the same time, there already exists a vast 
experience on preservation and restoration 
of rivers and river basin management, as well 
as public engagement in decision-making on 
water issues. 

If a public group made a decision to start 
river quality watching at a river segment, which 
has a special value, it would be helpful for the 
group members to estimate their capacities 
for accumulating the utmost full and reliable 
picture of the river status, both along its entire 
geographical stretch and with consideration of 
chronological changes. Systematic environ-
mental monitoring can give such a picture. 
Such monitoring should be based on a net-
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the website www.watercontrol.by. Any citizen 
who has identifi ed a problem can add data to 
the database. Besides identifi cation and map-
ping the source of pollution, the database pro-
vides for the opportunity to prepare a request 
to state authority bodies. All requests and an-
swers to them can also be placed in the profi le 
of a particular pollution. Data on detection of 
nitrates in drinking water from non-central-
ized water supply sources could be also placed 
to this database. Nitrates in water wells are an 
indication of general nitrate contamination of 
surface and ground waters. 

Specialists of the public organization main-
taining the website verify the information re-
ceived and prepare offi  cial requests to local 
authorities or special organizations respon-
sible for setting order, striving for liquidation 
of violations of the environmental law. 

5.5. PARTICIPATION IN PROMOTING 
SUSTAINABLE RIVER BASIN 
MANAGEMENT 

To participate in effi  cient management of 
a river basin, public activists must simultane-
ously work at several levels: local, national, 
and of the basin (the latter includes coopera-
tion with the body on basin management if 
such had been established in the country), 
with regional donors and politicians. Estab-
lishment of effi  cient partner relations is an 
important element of integrated manage-
ment of river basins. 

For an NCO it is important to know not 
only the special features of the region but to 
be ready to involve all interested parties in 
partnership including those which are not en-
gaged in environmental protection; engage 
local expertise and experience, and constantly 

It is necessary to prepare an official let-
ter and attach copies of materials illustrating 
the situation to it. Your presentation of docu-
mented outcomes of your survey (schematic 
map, examination protocols, water quality 
indexes) will become an important argu-
ment in justifying the problem. It would be 
useful to bring references to corresponding 
national laws with specified relevant points 
and articles. 

 Attach a short resume of all meaningful 
facts to the document in which you present a 
detailed description of the problem; it should 
not be longer than one text page. 

The letter and all materials should be regis-
tered at the recipient organization.

5.4. PUBLICATIONS AND DISSEMINATION 
OF THE EXAMINATION OUTCOMES 

It is important that as many people as possi-
ble knew about the value, status, river prob-
lems, and possible solutions. For dissemina-
tion of the information about results of your 
surveying, cooperate with journalists, tell 
them about the river, publish your own ar-
ticles in mass media, organize conferences 
on river problems, hold round tables, public 
discussions with participation of those who 
are concerned about the river and can influ-
ence its future. 

Internet placement of the survey results 
received by public groups and research data 
about the river condition, interactive maps of 
the river basin will help solving the problem. 
Such databases can be created by public or-
ganizations. They help information exchange 
between river watch groups, involving new 
participants, and attraction attention of state 
bodies to problems identifi ed. 

Belorussian experience* can give a good 
example of creating an electronic database 
on sources of pollution of water resources at 

* The website www.watercontrol.by was developed 
by the Center of Environmental Solutions (Belarus) in 
2013 under the frames of the Project on “Prevention 
of Natural Water Basins Pollution through Education of 
General Public and Specialists” with support of the Co-
alition Clean Baltic (Sweden) 
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By the laws of nature, any territory is a part of a river’s basin, and each drop of clean 
or polluted water with end up in getting into a river or a sea. This is why it is so important 

to learn thinking and acting by “basin principle”.

apply eff orts for enhancing public awareness 
and gaining support from local residents. 

This way, prior to planning and imple-
menting events in a particular river basin, it is 
important to understand the interests of local 
stakeholders and establish trust-based rela-
tions with them. 

Cooperation with senior offi  cials of the re-
gion, religious leaders, and other persons in-
fl uencing public opinion can help in achiev-
ing understanding of the necessity to pre-
serve the river basin, adopt resolutions and 
undertaking measures for its preservation by 
all stakeholders. 

6. PRIORITIES OF THE COALITION CLEAN BALTIC 
ON THE MEASURES OF NATURAL WATER PROTECTION 

Environmentally friendly solutions in water ba-
sins are a part of sustainable watershed man-
agement. To improve environmental status of 
rivers bringing their waters into the Baltic Sea, 

it is important to reduce 
the pollution loading 
stipulated by agricultur-
al activities, implement 
systems of sustainable 
treatment of untreated 
sewage, support river 
biodiversity, develop sus-
tainable fi shery, enhance 
general level of public 
awareness about the 
environmental situation 
including promotion of 
public monitoring. 

Systems of sustainable treatment of sewage 
disposal for small and medium municipalities 
and one-family houses allow to avoid, restrict 
and minimize formation of untreated sew-
age and bring nutrients contained in the 
sewage back as a resource for agricultural 
lands. Offer municipalities the development 
of manuals which would promote the idea 
of utilization of sustainable solutions for toi-
lets (e.g., toilets with urine separation, limit-
ed water flushing, bio toilets with no sewage 
formation). 

The following measures are important in 
the agriculture for preserving quality of natu-
ral water: 

Upgrading storage areas for liquid organic  •
wastes and manure 
Application of more effi  cient techniques  •
for manure utilization, including produc-
tion of mixed manure and their reworking 
into dry fertilizers; biogas production 
Enhancing effi  ciency and minimization of  •
volumes of chemical fertilizers and pesti-
cides, development of organic agriculture 
Creation of buff er zones for protecting  •
water runs and construction of artifi cial 
marshy lands as sustainable structures for 
pollution control.

To maintain population of fi shes in rivers and 
protect their biodiversity, quality descrip-
tion of fi sh populations in river systems and 
maintaining conditions for their habitability is 
necessary. Migrating species should have the 
opportunity to migrate to all parts of the river 
system where suitable zones for pawning and 
reproduction are available. Many river con-
structions (HPS dams, old mill dams, old con-
structions for drive, improperly erected under-
road tubes) encumber fi sh migration. Such 
barriers in river systems should be examined, 
especially where rare species are aff ected, e.g., 
the Baltic Salmon or Brown Trout. Plans for 
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withdrawal or reconfi guration of the impedi-
ments are necessary for ensuring that fi shes 
could use all proper parts of the river system. 
If there is no way to remove the dam, the plan 
should foresee construction of fi sh-ways. 

Control on fi shery in the river is neces-
sary (e.g., illegal fi shing); it should guarantee 
stability of populations of wild salmon, bull-
trout, etc. 

Aquaculture can create substantial biogenic 
pollution (from excrements and excessive nu-
trition), contamination with antibiotics, hor-
mones, etc. The aquaculture should be prefer-
ably bred on the land and not in cages in riv-
ers, so that polluted water could be treated. At 

Local river watch groups cannot implement such solutions on their own; however, they can 
become the gears of changes, initiators of establishing cooperation and turn into the core 
of public awareness campaigns and engagements of all those who care about the river and 

the Baltic Sea.

By initiative of the Clean Baltic Coalition member organizations, Public River Councils and 
Public Advisory River Teams, bringing together experts, public activists, and local residents 
interested in the improvement of river statuses, have been established in the areas 
of the Neman and Western Dvina/Daugava river basins and the basin of the southern part 

of the Gulf of Finland and the Luga River.

the exits from ponds with the aquaculture, the 
waste water should undergo obligatory treat-
ment. Aquaculture shall not be placed in vul-
nerable river water. 
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PROTOCOL 
OF SURVEYING NATURAL FRESH WATER BASINS 

Information on observers
School (№, name), group, public group:  _________________________________________________

Number of participants  ______________________________________________________________

Teacher/leader (full name)  ___________________________________________________________

Place of observation:__________________________ Date of observation: _____________________

Basic examinations

1. Walk along the bank about fi ve hundred meters. How doesthe vicinity, the shore face, and the 
bottom look? Put down several key words which can help you describe the place of observation. 
Compose the scheme of the segment and attach it to the report.

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________

2. What kind of water body are you monitoring?

 River/creek  Lake  Pond

Is the water surface shaded?

3. Many aquatic animals prefer shaded habitats. They do not like excessively warmed water. Take a 
look at the water closer to the bank: is it shaded?

 Yes  No  Yes, but not everywhere

Plants near water and in the water

Look around! Which plants do you see? Get into the water as deep as possible, so that you could 
scrutinize plants fl oating on the surface, growing North-East of Russia the bank and those which 
grow through the water thickness. Even if you do not know names of all plants, you still can dis-
tinct many species of plants.

4. Count species of plants which you have identifi ed near the river line on the shore and in the wa-
ter. 

We have identifi ed _____ species of plants.

5. Which plants dominate near the shore?
__________________________________________________________________________________
__________________________________________________________________________________

6. Which plants dominate in the water?
__________________________________________________________________________________
__________________________________________________________________________________
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7. Which plants did you manage to find? Fill out the table. Put the plants onto the scheme 
of the segment of the belt of aqua growth.

1. Bur-reed

 none

 a few

 many

2. Broad-leaved 
and narrow-leaved 
catoptric

 none

 a few

 many
 

А. What other plants growing near 
the river line did you fi nd? 

___________________________________

___________________________________

___________________________________

3. Pondweed pierced

 none

 a few

 many

4. Canadian pondweed

 none

 a few

 many

В. What other plants submerged 
into the water did you fi nd?

___________________________________

___________________________________

___________________________________

5. Brandy-bottle

 none

 a few

 many
 

6. Duckweed

 none

 a few

 many

С. What other plants with fl oating leaves 
did you fi nd? 

___________________________________

___________________________________

___________________________________

Aquatic animals

8. Numerous animals live in the thickness of water and on the bottom. Use a hoop net to catch animals; 
look for them in plant thickets, under snags and rocks. Place collected material into a fl at which tray and 
study it. Fill with water several smaller containers and try to sort the animals. Put answers into the table. 

 Remember that sometimes drawing just indicate groups of animals and only very rarely indicate spe-
cifi c species. They have diff erent scales; for this reason, do not try to compare them with each other. 
Most likely, you will fi nd a lot more of various animals, and also their larvae amendment spawn.

1. Fishes

 none

 a few

 many

2. Gastropods

 none

 a few

 many

3. Bivalved mollusks

 none

 a few

 many
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4. Frogs, toads, newts

 none

 a few

 many

5. Water-tigers

 none

 a few

 many

6. Gurinus bugs

 none

 a few

 many

7. Water-scorpion

 none

 a few

 many

8. Water strides

 none

 a few

 many

9. Boat bugs and back 
swimmers

 none

 a few

 many

10. Diving spider and ticks

 none

 a few

 many

11. Worms

 none

 a few

 many

12. Bloodsuckers

 none

 a few

 many

13. Bloodworms, midget 
larvae

 none

 a few

 many

14. Side-swimmers

 none

 a few

 many

15. Water slater

 none

 a few

 many

16. Dragonfl y larvae

 none

 a few

 many

17. Crayfi shes
Take measure of the crayfi sh 
found from its eyes to the end 
of his tail and put down its di-
mensions; length _______ сm

18. Other animals. 
Did you fi nd other animals? 
Put them down! 

________________________

________________________

________________________

9. Place one animal into a small container, watch it. Answer the following questions, argument your 
answers. 

 — Does this animal eat other animals or plants? 
 — How does it breathe? 
 — Where exactly in the water does this animal live? Why? 
 — Does its name suit it or you would rather gave him another one? Which one? 
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Expert examination of the water quality 

10. If you have caught many diff erent animals; try to sort them out in groups indicated in the table. 
Some of them live only in clean water, while others can live in polluted water. With their help, you 
can identify if you are examining clean or polluted water body. Dragonfl y larvae, dayfl ies, stone 
fl ies, megalopterous fl ies, and caddis fl ies cannot bear water pollution.

So, what sort of water is there in your water body?_____________________________________

Very clean water, 
oxygen-enriched

Light pollution Polluted water Extremely polluted 
water, lack of oxygen 

Caddis fl y larvae are 
missing

Caddis fl y larvae are 
missing

Caddis fl y larvae are 
missing

Caddis fl y, day fl y, and 
enterprise caddis fl y 

larvae are missing

Caddis fl y, day fl y, and 
enterprise caddis fl y 

larvae are missing

Other animals are 
missing

The bottom

11. Diff erent types of the bottom attract diff erent types of plants and animals. Point out the most 
frequently occurring bottom type with figure 1; the next one mark with figure 2, and so on; 
do not mark the type of the bottom you have not seen.

Rocky _____________________ Rocky, with rocks bigger than 20 cm ________________

Sandy _____________________ Rocks and pebble up to 20 cm _____________________

Silty, argillaceous ____________  Other type of the bottom. Which one? ______________
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Describe the water

Identify the deepest place (you can use a bridge or a pier). Place a Secchi disk into the water and 
wait until it disappears from the view; mark the level of water on the rope, pull the disk out and 
measure the depth at which it stopped being visible. It the disk could be seen even on the bot-
tom, mark this in your protocol. 

12. Transparency depth, ____________ m.

You can measure water temperature by an ordinary thermometer. 

13. Water temperature, _______________ °С.

14. Does residual fi lm occur on the water? 

 Yes  NO

15. The smell emanated by the water: 

 Fresh 

 Frowsy, marshy 

 Smell of gas, lubricant 

 Another one. Try to describe it: ____________________________

You can describe the color of the water, having placed a sheet of white paper behind the sample. 

16. Water:

 Clean, transparent

 Yellow

 Brownish

 Another color. Describe it: ________________________________

Looking for garbage

This task off ers you to count and, possibly, collect all garbage in the vicinity of 10 meters from 
the river shore and as far as you can reach in the water body. Place all the garbage you found in 
plastic bags. For ten years, this exactly task had been off ered to all participants of the “Watching 
Baltic Nature” Project. 

17. Items which we have found and considered garbage (mark in the list): 

 Cloths and shoes

 Paper packing, milk packs
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 Fly lines, nets

 Various sorts of equipment, parts of vehicles, fridges, cars, bicycles

 Tyre casings 

 Pieces of wood, boards, parts of furniture

 Metal, tin cans, barrels, pipes

 Resin, tar oil, oil products , paints

 Construction materials, concrete, bricks

 Plastic, nylon, polystyrene, rubber

 Glass, broken bottles, cans

 Other: ______________________________________________________________________

Drinks encasements 

18. The amount of various encasements for various drinks keeps going on. Your study should help 
understand what is happening with them in various countries. Count:

Plastic bottles _____________ Metal cans ________________________

Glass bottles ______________ Paper packing (milk packs) ___________

Can encasements __________ 

Outcomes of our garbage examination

19. We have collected ___________ bags of garbage.

20. We can give away garbage for recycling for _________ rubles.

Studying for the most intellectually curious

Human beings and water
You have started your examination with inspection of surroundings. Now you can complement 
the picture having learned how people use water and aff ect it.

21. Our water body is used for:
__________________________________________________________________________________

22. Walk along the bank for 1–2 kilometer and fi nd all sources of human impact on your water body. 
Draw a scheme and mark your fi ndings on it.

 Discharge pipes (where from?)

 Land fi ll
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 Stock watering, breeding waterfowls 

 Sand pit

 River harbor

 Other. What exactly? _________________________________________________________

Home work:

23. Find out from local authorities what do they know about exploitation of the water body, and what 
factors aff ect to this water body environmental conditions (industrial, agricultural or household 
pollutions, hydropower, waste treatment facilities, legislation, restrictions, etc.).
Write down the key conclusions from the information collected (if you do not have enough space, 
use additional sheets of paper).

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

24. How was your water body used in the past? Talk to senior people, especially elderly ones; fi nd out 
what they know about this (use additional pages if necessary).

25. Fishermen often know a lot about fi shes living in your region; they cal also know what is hap-
pening with water bodies, and how does this aff ect fi shes. Get in touch with the local offi  ce of 
the Fishing and Hunting Society to learn what fi shes live in your basin, whether the diversity and 
resources vary? 

26. What did you fi nd out about the water body which you have studied? 
 Give a short description of your impressions and conclusions. 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________
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