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About OTTERS

This toolkit has been developed by the American University of
Armenia (AUA) in the frame of the EU-funded OTTERS (Social
Transformation for Water Stewardship through Scaling Up
Citizen Science) project with the active engagement of AUA
students.

As part of the “Mission Restore our Ocean and Waters by 2030”,
OTTERS aims to scale up the efforts of citizen science projects in
the water domain across Europe. The OTTERS Consortium
comprises 12 partners from universities, research institutions,
NGOs, and citizen science organizations across Armenia, the
UK, Portugal, Ukraine, Germany, Israel, the Netherlands, Italy,
and Greece.

The project has three pilot countries, Armenia, Italy, and
Portugal, where professionals engage with the public to
promote water literacy by organising workshops for school and
university educators, as well as developing and collecting
citizen science resources for easier accessibility.

This toolkit aims to provide school teachers and educators with
guidelines on how to integrate citizen science elements as
project-based learning in their curricula, including background
ecological knowledge of the Lake Sevan ecosystem, the current
challenges it faces and step-by-step instructions on measuring
and reporting water quality parameters.

Please go to https://otters-eu.aua.am/ to find more information
on the OTTERS project.
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1.1 About Lake Sevan

Lake Sevan is the largest freshwater lake in the
Caucasus region and one of the largest alpine lakes in
Eurasia. Situated at an altitude of 1,900 meters above
sea level, the Lake covers 1,278 sg. km, making up
4.3% of Armenia’s total area'. The Sevan Basin is
located in the Gegharkunik region, home to 209,669
people?(7.2% of the country’s total population). Lake
Sevan is supplied by 28 rivers, with the Hrazdan River
as its only outlet.

’uenas aye1 Jo uonedydoaing

Lake Sevan is crucial to Armenia’s environment, economy, and
culture. The Lake Basin is considered a biological hotspot, home
to 1,600 species of vascular plants, 276 vertebrate and 150
invertebrates species, including rare and endemic species of
plants and animals. The Basin is also an important stop for
migratory birds. The Lake Sevan Basin is protected as part of the
Sevan National Park and is designated as a Ramsar site3

\

One of Lake Sevan'’s primary functions is providing irrigation

water. Agriculture in Armenia, particularly in the Ararat Plain,
depends on the Lake for crop cultivation. /

1.Hovhannes Nazaretyan, "The Ups and Downs of Lake Sevan," EVN
Report, July 26, 2021, https://evnreport.com/magazine-issues/the-
ups-and-downs-of-lake-sevan/.

2.Statistical Committe of the Republic of Armenia, "Population Number
by Administrative Distribution," Table 1.1.2, 2022,
https://www.armstat.am/am/?nid=949, accessed on April 4, 2025.

3.Araik Babayan et al., “Lake Sevan. Experience and Lessons Learned
Brief,"https://web.archive.org/web/20120314045228/http://www.il

b ec.or.jp/eg/lbmi/pdf/21_Lake _Sevan_27February2006.pdf, 2006,

347-350.



https://www.canva.com/link?target=https%3A%2F%2Fwww.armstat.am%2Fam%2F%3Fnid%3D949&design=DAGhiF4qVUA&accessRole=editor&linkSource=comment
https://web.archive.org/web/20120314045228/http:/www.ilec.or.jp/eg/lbmi/pdf/21_Lake_Sevan_27February2006.pdf
https://web.archive.org/web/20120314045228/http:/www.ilec.or.jp/eg/lbmi/pdf/21_Lake_Sevan_27February2006.pdf
https://web.archive.org/web/20120314045228/http:/www.ilec.or.jp/eg/lbmi/pdf/21_Lake_Sevan_27February2006.pdf

—

Beyond irrigation, Lake Sevan is integral to )
Armenia’s energy infrastructure. The Sevan-
Hrazdan Cascade, a network of hydroelectric

power plants, utilises the lake’s water to
generate renewable electricity. This system
plays a crucial role in Armenia’s energy

\ security by reducing dependence on imported

fossil fuels®
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/Lake Sevan is a valuable source
of fish, including the endemic
Sevan trout (Ishkhan), whitefish,
crucian carp, and koghak.
Fisheries in the Lake have
historically provided food and
economic opportunities for local

communities. /

Sevan nowadays faces enormous challenges. In 1933, Soviet
authorities began lowering Sevan’s water level for agriculture
and energy use to reduce water loss from evaporation. By 1980,
the Lake's level had dropped by 19.2 meters, reducing its
volume by over 44%. This drastic drop caused environmental
harm, destroying Sevan's natural protective layers and
deteriorating its water quality.

4. Arayik Babayan et al., 354.

¢


https://web.archive.org/web/20120314045228/http:/www.ilec.or.jp/eg/lbmi/pdf/21_Lake_Sevan_27February2006.pdf
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Persistent pollution from various sources continues to
threaten the Lake's fragile ecosystem.

One of the primary sources of pollution is untreated
sewage. Many towns and villages surrounding the
Lake lack proper sewage treatment facilities, so raw
sewage is released directly into the water. This
sewage contains high levels of organic matter and
nutrients - particularly nitrogen and phosphorus - that
promote harmful algal blooms and lead to oxygen
depletion’.

Excessive use of fertilisers is another significant
contributor to pollution in Lake Sevan. The same
nutrients that promote crop growth also benefit
harmful algal growth when washed off into rivers and
the lake with precipitation®.

Lastly, cattle produce significant amounts of manure
daily in the Lake Basin. This manure is similarly
washed into the lake, deteriorating its water quality.

So, what happens when all these nutrients pour into Lake
Sevan, and why is it harmful to the Lake and all the creatures
living there?

®

5.Garabet Kazanjian, Integrated Assessment on Chlorophyll
Concentration and Eutrophication Dynamics: Sevan Lake and Its
Catchment Area, Copernicus Assisted Environmental Monitoring
Across the Black Sea Basin, Deliverable D.T1.2.5, PONTOS-AM,
(Yerevan, American University of Armenia, Acopian Center for
the Environment, 2022), 23, https://pontos-eu.aua.am/wp-
content/uploads/2023/02/PONTOS_Integrated-assessment-on-
chlorophyll-concentration-and-eutrophication-dynamics-in-
Lake-Sevan.pdf.

6. Ibid.



https://pontos-eu.aua.am/wp-content/uploads/2023/02/PONTOS_Integrated-assessment-on-chlorophyll-concentration-and-eutrophication-dynamics-in-Lake-Sevan.pdf
https://pontos-eu.aua.am/wp-content/uploads/2023/02/PONTOS_Integrated-assessment-on-chlorophyll-concentration-and-eutrophication-dynamics-in-Lake-Sevan.pdf
https://pontos-eu.aua.am/wp-content/uploads/2023/02/PONTOS_Integrated-assessment-on-chlorophyll-concentration-and-eutrophication-dynamics-in-Lake-Sevan.pdf
https://pontos-eu.aua.am/wp-content/uploads/2023/02/PONTOS_Integrated-assessment-on-chlorophyll-concentration-and-eutrophication-dynamics-in-Lake-Sevan.pdf
https://pontos-eu.aua.am/wp-content/uploads/2023/02/PONTOS_Integrated-assessment-on-chlorophyll-concentration-and-eutrophication-dynamics-in-Lake-Sevan.pdf

1.2 What is Eutrophication 9

When excessive nutrients, such as nitrogen and
phosphorus, enter a lake, they can disrupt the lake's
natural balance. Nutrient overload can cause the
water to turn green due to excessive growth of algae -
a process known as eutrophication’.

Since the second half of the 20th century, the rate and
extent of eutrophication have accelerated through
both point- and nonpoint-source discharges into
aquatic ecosystems as a result of human activities,
with dramatic consequences for drinking water
sources, fisheries, and recreational water bodies.

How Does Eutrophication Occur @
I

Nutrient Loading

’uel\as aye1 jo uonediydoaing

Nutrients, mainly nitrogen and phosphorus, enter water
bodies through rivers when the rain flushes agricultural

fields, untreated wastewater is discharged directly into
freshwater through water pipes or leakage, or some
industrial stormwater enter waterways?é.

7.Stephen Carpenter et al., “Nonpoint pollution of surface waters with
phosphorus and nitrogen,” Issues in Ecology, N. 3, Summer 1998, 3,
https://esa.org/wp-content/uploads/2013/03/issue3.pdf.

8.Ecological Servants Project, "Eutrophication: Causes, Ecological
Impacts, and Mitigation Strategies," September 24, 2024,
https://ecoservantsproject.org/eutrophication-causes-ecological-
impacts-and-mitigation-strategies/.



https://esa.org/wp-content/uploads/2013/03/issue3.pdf
https://ecoservantsproject.org/eutrophication-causes-ecological-impacts-and-mitigation-strategies/
https://ecoservantsproject.org/eutrophication-causes-ecological-impacts-and-mitigation-strategies/

’uel\as aye1 jo uonediydoaing

Algal Bloom

Elevated nutrient concentrations in the water drive a
rapid and excessive growth of algae, which can
make the water turbid and prevent sunlight from

reaching the bottom of the water body. Underwater
plants cannot photosynthesize without sunlight and
eventually die.

Oxygen Depletion

The decomposition process of dead fauna and flora,
as well as organic matter discharged into the lake

(e.g., untreated sewage, animal manure, etc.) by
bacteria consumes large amounts of oxygen, which
creates a high biochemical oxygen demand (BOD).

Ecosystem Disruption

As decomposition continues and oxygen dwindles,
fish and other aquatic animals relying on dissolved
oxygen in the water die in the oxygen-poor (anoxic)

environment. They decompose together with algae,
further exacerbating the water quality and leading
to "dead zones" where no living organisms can
survive.




These nutrients cause an

increase in algal blooms

Phosphorus
Nitrogen

Algal blooms
block sunlight

4
Aquatic plants / Bacteria consumes

’ oxygen
Decay =

The process of eutrophication. Nutrients (N and P)
enter the water --> they contribute to rapid algae
growth --> algae block the sunlight --> underwater
plants can't photosynthesize and die + algae die -->
both decompose --> anoxic environment is created -->
lake becomes uninhabitable for aquatic life. a



1.3 Impacts of Eutrophication

Eutrophication has severe consequences for Lake
Sevan's ecosystem and local communities.

Water Quality Decline

With excessive algal growth, the water becomes
turbid (i.e., murky, with green/brown colour).
Moreover, over the last few summers, Lake Sevan has
witnessed strong, harmful cyanobacterial blooms - a
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\ type of blue-green algae - that release toxic

chemicals called cyanotoxins into the water. These
are harmful to both animals and humans, causing
skin irritation and liver damage. Lastly, anoxic
conditions lead to the release of hydrogen sulfide, a
very toxic chemical that leads to mass mortality of
fish and other aquatic animals®.

Loss of Aquatic Life

The low levels of oxygen in the deeper parts of the
lake affect aquatic organisms, plants, and
microorganisms that play an essential role in the

Lake's overall health and ecosystem. With the
collapse of the underwater ecosystems, the loss of
endemic species, such as the Sevan trout, also
adversely affects the fishing industries'®

9.Khoren Avetisyan et al., “Eutrophication leads to the formation
of a sulfide-rich deep-water layer in Lake Sevan, Armenia,”
Isotopes in Environmental and Health Studies 57(5)
(September 2021), 535-552, 10.1080/10256016.2021.1970548.
10.Rafael Hovhanissian and Bardukh Gabrielyan, "Ecological

Problems Associated with the Biological Resource Use of Lake
Sevan, Armenia," Ecological Engineering, vol. 16, no. 1

b (October 2000): 175-180, https://doi.org/10.1016/50925-
8574(00)00102-6.



https://doi.org/10.1080/10256016.2021.1970548
https://doi.org/10.1016/S0925-8574(00)00102-6
https://doi.org/10.1016/S0925-8574(00)00102-6

Economic Losses

The tourism industry, which depends on the Lake's
ecosystems and natural beauty, is also affected. The
degraded lake and harmful algal blooms would

negatively impact the tourist flow to this region,
likely affecting communities whose income depends
on tourism activities.

Worsening Climate Effects

The last few years in Gegharkunik were some of the
hottest years ever recorded. This trend is expected to
continue and accelerate with climate change. This
will lead to further deterioration of the environment
due to several factors:
1.Warmer summers will lead to higher evaporation
rates, depleting the water of the Lake even
quicker.
2.Less water will lead to higher concentrations of
nutrients, meaning higher eutrophication
probability.
3.Higher temperatures favor the growth of harmful
cyanobacteria'’.
4.Higher temperatures also increase the rate of
organic matter decomposition, intensifying
oxygen depletion.

11.Hans Paerl and Jef Huisman, “Blooms like it hot,” Science,
320(5872) (2008), 57-58,
https://www.science.org/doi/10.1126/science.1155398.
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https://www.science.org/doi/10.1126/science.1155398

1.4 Do you Want to Help
Protect Sevan?

You have the power to make a difference! By joining
or starting your own citizen science initiatives, you can
actively help monitor water quality and collect
valuable data for researchers and decision makers to
ensure the conservation of the Lake.
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Why Get Involved ?

Science depends on extensive data to generate accurate
insights. Your participation will not only raise community
awareness but also drive action and support scientific efforts to
safeguard the Lake.

By contributing, you play a direct role in conserving the
environment for yourself, your family, and future generations.
With more eyes, hands, and voices working together, we can
restore and protect this national treasure. Lake Sevan needs its
people to take a stand — be the change and gain hands-on
experience in environmental conservation.

Join the movement and help secure a healthier future for Lake
Sevan!




2.1 What is Citizen Science?

Did you know that birdwatching or tracking changes
in water quality from vyour local lake can help
scientists? Even simply collecting plastic from
waterbodies can provide valuable data!

3J3uU3IdS U3z
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Citizen science is a relatively new term, but the
practice has existed for many years. It is the practice of public

participation in scientific research. By actively engaging in
participatory research, you, too, can become a scientist - a
citizen scientist - and contribute to developing new knowledge.
No lab coat is required, just your passion and curiosity!

Citizen science is a collaborative approach that involves non-

professionals as contributors to scientific research, usually '
through data collection, transformation, or analysis'?.

As a citizen scientist, you will be part of genuine scientific
endeavors and will be able to help scientists answer questions
about our environment. A lot of data must be collected on
scales and in locations that would be extremely difficult for
trained scientists to access alone, which is why citizen scientists
are essential for broadening the research scope and enhancing
reliability '3.

In turn, citizen scientists not only become aware of the
environment around them and its core issues, but also get
access to the latest data.

12.Mordechai Haklay et al., “What Is Citizen Science? The Challenges of
Definition,” in The Science of Citizen Science, ed. Katrin Vohland et
al. (Springer, Cham, 2021), 13-33.
13.National Geographic Society, “Citizen Science,” National
Geographic, n.d.,
https://education.nationalgeographic.org/resource/citizen- G
science-article/.



(4

3JuU3IIS UaZNIN

2.2 How Will Citizen Science
Help Protect Lake Sevan?

As a teacher, you can involve your students in citizen
science activities by guiding them in data collection
on algae growth and water quality in the Lake Sevan

Basin. This benefits both scientists and students.

b

—_——

By collecting real-time
data, students help experts
monitor the lake’s health
more often and accurately.

\_

\

Science becomes democratised - )

data becomes accessible to the
community. More people can

learn about the Lake’s condition
and be part of the solution.

These activities make
students more aware of
local environmental issues
and encourage them to
take responsibility for
protecting the
environment.

Fieldwork makes science \
more engaging, showing
students that it's not just
about learning theories in
a classroom but also about
solving real-world
problems.




For Lake Sevan, community involvement can drive real
change. When students identify pollution sources,
they can raise awareness and advocate for action
from local authorities. By understanding
eutrophication — its causes and effects, as discussed
in Section 1 — you can communicate clearly why
addressing this issue is crucial. This means you are
not just learning about the problem — you're actively
protecting your community’s valuable resources.

3J3uU3IdS U3z

(4

By consistently monitoring the water quality of rivers flowing
into Sevan, YOU will play a vital role in helping scientists and
experts protect one of Armenia’s most critical freshwater

resources.

Your actions matter!

k Become a guardian of
Lake Sevan!




What is Water Quality @
[

Water quality refers to the physical, chemical, and
biological characteristics of water in relation to human
use and ecosystem needs. It is assessed through three
key parameters—physical, chemical, and biological-
which determine its suitability for various purposes’®.
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In citizen science projects, water quality is often
measured using portable testing toolkits comprising
instruments, reagents, and test strips. These Kkits
enable field assessments of water health and safety, especially
where laboratory equipment is unavailable.

Below are descriptions of each parameter and the tools used for
measurement.

3.1 Physical Characteristics of
Water

Physical characteristics are often easily observed. The physical
parameters include colour, odor, temperature, turbidity,
conductivity, and river flow rate’>'6, These characteristics can
provide immediate clues to pollution or changes in the natural
environment.

14.Enviroliteracy Team, “What Is Water Quality?” The
Environmental Literacy Council, January 2, 2024
https://enviroliteracy.org/what-is-water-quality/.

15.1bid.

16.Dominic O’Donnell, "Three Main Types of Water Quality
Parameters Explained," Sensorex Liquid Analysis Technology,

b September 20, 2021, https://sensorex.com/three-main-

types-of-water-quality-parameters-explained/.



https://sensorex.com/three-main-types-of-water-quality-parameters-explained/
https://sensorex.com/three-main-types-of-water-quality-parameters-explained/

3.1.1 Colour

Colour in water can indicate the presence of either a)
humic matter (decayed organic matter, including
vegetation or municipal, industrial, or animal waste),
b) sediments (suspended soil particles, gravel, etc.),
and c) in the case of lakes and ponds can also
indicate algal blooms. Although water colour is not
typically a health concern, it can provide valuable
insights into the water quality, especially when
combined with additional data. Water colour is
classified into apparent colour and true colour. The
apparent colour is caused by the suspended particles,
while the true colour is the colour left after removing
suspended particles .

Influences on Colour:

g AnenQ 13xep Sulanseayy

¢ Organic materials: Decaying plants or vegetation can turn

the water yellow or brown.

¢ Municipal and industrial waste: Another form of organic
pollution. Sewage can turn the water dark brown, whereas
industrial pollutants can render the water any number of

colours depending on the effluent.

Inorganic materials: Small particles of soil, sand, and
gravel can mix into the water, making it look muddy or
cloudy. These particles float in the water and give it a dull,
brownish colour.

Algal blooms: Can be noticed particularly in still water
(lLakes, ponds, reservoirs). There are 3 groups of algae:
brown, green, and blue-green'®.

17. Nayla Hassan Omer, "Water Quality Parameters," IntechOpen,

October 16, 2019, https://www.intechopen.com/chapters/69568.

18.U.S. Geological Survey, "Water Color," Water Science School, June

6, 2018, https://www.usgs.gov/special-topics/water-science-
school/science/water-color.



3.1.2 River Flow Rate

Flow rate refers to how much water passes a certain
point in a given amount of time'®. It is an important
measure of how fast the water is moving through a
stream, river, or any water body. Flow rate can help
determine the health of an ecosystem, manage water
resources, and monitor pollution levels. It is especially
important for understanding the water’s ability to
support aquatic life, transport nutrients, and provide
water for human use.
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Influences on Flow Rate:
¢ Rainfall: More rain increases flow rate by adding water.
¢ Snowmelt: Increases flow in spring.

¢ Human Activities: Dams and water extraction can change
the flow rate.

Required Tools:

¢ Floating Object (e.g., tennis ball or similar item): To track
the water speed.

¢ Stopwatch (you can simply use your phone): To time how
long it takes the object to pass a certain distance.

e Measuring Tape or Ruler: To measure the distance the
object travels, as well as the width and depth of the
channel.

19.Julie Harrison, "Float Method," Intermountain Environmental,
n.d., https://www.inmtn.com/tools/float-method/.



How to Measure the Flow of a
Stream:

1. Find the Right Spot:

e Choose a section of the river/stream that does not
pose any dangers (slippery slopes, cliffs, etc.)®.

e Make sure the section is long enough and without
observable obstacles where the floating object
can get stuck.

g AnengQ 1arep) Sulinseayy

2. Set Up the Distance:

e Mark the starting and end points for the floating object to
travel. You can pick a distance that feels right for your
measurements. A distance of 10-20m is usually sufficient.

3. Measure the Channel:

e Measure how wide the channel is in meters.

e Measure the depth of the water at several points across the
channel. Use a stick to help with the measurements.

e Add up the depths and divide by the number of points you
measured to get the average depth.

F-_-__-“‘\-.._

Tip: You can leave markers at the\
\ '/ site along the river, so you won't

need to do these measurements
every time if the river width hasn’t
significantly changed between

sampling times. /
\ _Z
® /

20.1bid. G




4. Calculate the Area:

e Multiply the width of the channel by the average
depth to get the area of the channel in square
meters.

Example:
Channel width = 2 meters

Average depth = 0.3 meters
Area =2 x 0.3 =0.6 square meters
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5. Use a Floating Object:
¢ Place a floating object in the water at the starting point.

e Start the timer when the object reaches the starting point,
and stop the timer when it reaches the end.

6. Repeat the Measurement:

¢ Do this test at least 3 times to get an average speed. Add
the three times together and divide by 3 to get the average.

7. Calculate the Flow (CMS):

¢ To calculate the flow of water in cubic meters per second
(CMS), multiply the area of the water channel by the
average water speed.

Speed Formula:

To calculate the speed of the water, use

the formula:
Speed = Distance traveled + Time taken




Example:
Distance traveled: 10 meters
Time taken: 20 seconds
Speed = 10 meters + 20 seconds = 0.5 meters
per second

Now, use the speed and area to calculate the flow:

e Area: 0.6 square meters
e Average Speed: 0.5 meters per second
CMS = Area x Speed
CMS =0.6 x 0.5 = 0.3 Cubic Meters per Second (CMS)

This tells you how much water is flowing
through the stream every second!
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Video tutorial Ell =]
on measuring )
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3.1.3 Odour stream flow: |i|

Water odour can indicate contamination from chemicals,
bacteria, or decaying organic matter. Unusual or unpleasant
smells often signal pollution or the presence of harmful
substances.

TS

Influences on Odour:

e The rotten egg smell suggests the presence of sulfur or
methane, produced as a result of anoxic decomposition of
organic matter.

e A musty or earthy smell is often caused by algae or
decomposing plant material.

e The smell of chlorine may indicate high )
chlorine levels or industrial contamination .

21.Rostyslav Mudryk, "What Do the Smell and Taste of Water Indicate?"
Ecosoft, March 8, 2023, https://www.ecosoft.com/post/what-do-
the-smell-and-taste-of-water-indicate.



3.1.4 Temperature

Water temperature is crucial for lake health and
influences other measurements like pH, conductivity,
and dissolved oxygen. Higher temperatures can speed
up chemical dissolution and promote algae growth,
potentially harming fish and other aquatic organisms.

Influences on Water Temperature:
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e Air temperature influences surface water temperature.

e The depth of the water body also influences water
temperature as shallower waters mimic air temperature
more quickly than deeper waters.

e Shade from vegetation cools the water.

¢ Industrial discharge often releases heated water, causing
thermal pollution22,

3.1.5 Turbidity

Turbidity measures the clarity of water by assessing how much
light is scattered by suspended particles. High turbidity can
indicate the presence of clay, silt, organic matter, or other fine
particles that reduce water transparency?3.

22.Julie Harrison, ibid.

@ 23.Dominic O'Donnell, ibid.



Influences on Turbidity:

¢ Sediment Runoff: Erosion can introduce soil and
silt into water.

¢ Algal Blooms: Excessive algae growth can
increase turbidity.

¢ Human Activities: Construction, mining, and
wastewater discharge contribute to water
cloudiness*”.

g Aneng 1a1epp Sulinseayy

3.1.6 Conductivity

Conductivity measures the water’s ability to conduct electricity,
reflecting the concentration of dissolved ions (e.g., salts,
minerals). High conductivity may indicate pollution from
industrial discharge or agricultural runoff, while low
conductivity is associated with purer water.

Influences on Conductivity:

¢ Mineral Content: Naturally high in areas with mineral-rich
geology.

e Pollutants: Industrial and agricultural runoff can increase
ion concentration.

¢ Groundwater Flow: May contribute minerals that raise
conductivity®.

24.Enviroliteracy Team, ibid.
25.U.S. Environmental Protection Agency, "Conductivity," n.d.,
https://archive.epa.gov/water/archive/web/html/vms59.html.
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How to Measure Temperature,
Turbidity, and Conductivity:

For these physical parameters, you can use a
conductivity / TDS probe as seen in the picture below.
TDS stands for Total Dissolved Solids and is an
indicator of turbidity.
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Instructions:

1. Calibrate the meter before going to the field (See below).

2. Remove the protective cap and immerse only the tip of the
probe in the water.

3. Stir gently and wait for a stability tag to disappear.
4. Record the conductivity in mS/cm on the sheet.
®
s e N\
Note: The reading on the display is expressed in:
mS/cm or ppm. Make sure you have the right unit

selected.
3

6. After use, rinse the probe with clean water.

5. Record the temperature in °C.

7. Make sure to add the protective cap again after use to
avoid damages to the sensor.

®



How to Calibrate the Probe:

1. Press the CAL button to enter calibration mode
from measurement mode.

2. Immerse the probe in the HI50036 calibration
solution, received with the device.

3. When the standard values are recognized and
stability is reached, the meter automatically
accepts the calibration.

4. The LCD will display “Stor” for 1 second and
return to normal measurement mode.

g AnenQ 1arepn Surinseayy

5. If the standard is not recognized or the slope is out of the
accepted range, “----Err' is displayed. Change the
calibration solution, clean the electrode, or press any key to
exit calibration.

6. When the calibration procedure is completed, the “CAL" tag

is turned on. l

f'-_‘—‘-..____\h_-

v/,

Note: If you don’t have the HI50036 solution, you
can create a DIY calibration solution by dissolving
1.19 grams of potassium chloride (KCl) in 1 liter of
distilled water to achieve a 1.413 mS/cm
conductivity. If an error ("----Err") appears, check
the solution, clean the probe, or exit calibration.
Ensure regular calibration at least once a month

for accurate results. /

Video tutorial on how Q /

to calibrate the probe and
measure conductivity and
TDS:




3.2 Chemical Characteristics
of Water

Chemical composition is crucial in determining water
quality and safety. Key parameters include pH,
dissolved oxygen (DO), biological oxygen demand
(BOD), ammonia, nitrogen, and phosphorus
concentrations®.
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Note: pH has no unit.

Y

The pH of water measures its acidity or basicity on a scale from
0 to 14, where 7.0 is neutral. A pH below 7.0 is acidic, while
above 7.0 is basic (alkaline). This measurement is crucial for
assessing water quality, as pH can impact the health of aquatic
organisms and the overall ecosystem 2

Influences on pH:

e Geology: The type of surrounding rocks can make water
more basic (alkaline) as it dissolves.

¢ Runoff and Chemicals: Runoff from agriculture and
industrial discharges can alter the pH.

e Organic Material: Decomposition of dead organic matter
from plants and animals produces CO2, lowering the pH.

26.Enviroliteracy Team, ibid.
27.Dominic O’Donnell, ibid.



How to Measure pH Using a Digital
Meter:

Note: We will use the HANNA HI98118U GroLine pH
Tester (See the image) as an example. The instructions
below are for this specific device, they might vary
slightly if you are using a different pH meter.

g Apend 1ar1epn builansesiy

Instructions:

Only on first use: The pH electrode is
shipped dry. Before using the pH
electrode, remove the protective cap
and condition the electrode by
soaking the tip (bottom 3 cm (1.18))
in HI70300 storage solution or pH 7.01
buffer solution for several hours.
Then follow the calibration
procedure. ¢

How to Calibrate the Probe:

1. Press the ON/OFF button to turn the meter on. At start-up,
all the LCD segments are displayed for 1 second, then the
percent indication of the remaining battery life is displayed
for another second. The meter then enters the normal
measuring mode.

2. Enter calibration mode while in measurement mode.

3. Place the electrode in calibration solution HI50036. The
“CAL quic” message is displayed.

d



4. If the buffer is recognised, the meter will wait for
stable measurement and when the calibration is
completed will display “Stor* and exit calibration.

5. If the buffer is not recognised “----Err* is
displayed. Check the buffer, clean the electrode or
press the CAL button to exit calibration.

Measuring the pH:

1. Make sure the meter has been calibrated before
use. If the electrode is dry, soak it in the HI70300
storage solution for 30 minutes to reactivate it.
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2. Submerge the electrode in the sample to be tested while
stirring it gently. Wait until the Stability Indicator on the LCD
disappears.

3. The LCD displays the pH value (automatically compensated
for temperature) on the primary LCD, while the secondary
LCD displays the sample temperature.

4. If measurements are taken in different samples
successively, rinse the electrode tip thoroughly to eliminate
cross-contamination. After cleaning, rinse the electrode tip
with some deionised water and some of the sample to be
measured.

Video tutorial on calibarting
the GroLine pH tester and
measuring pH:




How to Measure pH Using a Reagent:

Here we will use the Freshwater Master Kit from APl as
an example. Other kits might have slightly different
instructions. Please follow the instructions of the kit
you are using for the best results.

;
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Instructions:

1.Fill a clean test tube with 5 ml of water to be tested (to the
line on the tube).

2. Add 3 drops of pH test solution, holding the dropper bottle
upside down in a completely vertical position.

3. Cap the test tube and mix the solution.

4. Compare the colour of the solution to the pH Colour Chart
in the kit. The tube should be viewed in a well-lit area. The
closest match indicates the pH of the water.

Note: This kit is for pH values between 6 and
7.6, which would cover most cases. If you have
doubts that the pH level is higher than 7.6, use
the High Range pH Test instead. g



3.2.2 Phosphate

Phosphorus is an essential element in natural aquatic
systems, primarily found in the form of phosphate
(PO43). Phosphates can enter water bodies from
various sources, including human and animal waste,
phosphorus-rich bedrock, industrial effluents, laundry
and cleaning wastewater, and agricultural runoff
containing fertilizers.
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Although phosphate is not toxic to humans, elevated
concentrations can promote excessive algal growth, leading to
algal blooms. A water body is considered eutrophic when
phosphate levels exceed 0.03 mg per liter.

How to measure phosphate using a
reagent:

We will use the APl Phosphate Test Kit, which measures
phosphate in parts per million (ppm).

Find detailed
instructions here:




Instructions:

1.Fill a clean test tube with 5 mL of water to be
tested (to the line on the tube).

2.Holding the bottle vertically, add 6 drops from the
Phosphate Solution Bottle #1. Cap the test tube
and shake vigorously for 5 seconds.

3. Cap the test tube and mix the soluNow, holding the
bottle vertically, add 6 drops from the Phosphate
Test Solution Bottle #2.

Note: Bottle #2 contains a very thick solution and
may require increased pressure to release drops.

4.Cap and shake the test tube vigorously for 5 seconds.

5.Wait 3 minutes for the color to develop.

g Apend 1ar1epn builansesiy

6.Determine the phosphate level by comparing the color of
the solution with those on the phosphate color chart on the
back of the booklet. The tube should be viewed against a

white background in a well-lit area.

3.2.3 Ammonia

Dissolved ammonia (NHs) is a form of nitrogen found in water
and is toxic to aquatic life at high concentrations. It commonly
originates from decaying organic matter such as animal feces
or municipal sewage and, as such, is used to assess pollution

levels?s,

28.Don Spaeth, "Ammonia in Your Fish Tank," Petco Animal
Supplies. Inc., February 3, 2023,
https://www.petco.com/content/content-
hub/home/articlePages/health-wellness/ammonia-in-your-
fish-tank.html.

¢



How to Measure Ammonia Using a
Reagent:

As above, we will use the API Freshwater Master Kit,
which measures ammonia in parts per million (ppm),
which is equivalent to milligrams per liter (mg/L) from
0 -8 mg/L.
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Find detailed
instructions here:

Instructions:

1. Fill a clean test tube with 5 ml of water to be tested (to the
line on the tube).

2. Add 8 drops of the Ammonia Test Solution #1, holding the
dropper bottle upside down in a completely vertical
position.

3. Add 8 drops of the Ammonia Test Solution #2.
4. Cap the test tube and shake vigorously for 5 seconds.
5. Wait 5 minutes for the colour to develop.

6. Compare the colour of the solution to the Ammonia Colour
Chart in the kit. The closest match indicates the ammonia
concentration in the water.

7. Rinse the test tube with clean water after use.

®



3.2.4 Nitrite

Nitrite (NO;) originates from agricultural runoff,
wastewater discharge, and the microbial conversion
of ammonia in aquatic environments. It is highly toxic
to fish and aquatic life, interfering with oxygen
transport in blood. Monitoring nitrite levels is
essential, typically conducted using colourimetric
tests to ensure concentrations remain below harmful
thresholds?°.

g Apend 1ar1epn builansesiy

How to Measure Nitrite Using a Reagent:

As above, we will use the API Freshwater Master Kit, which

measures nitrite from 0 - 5 ppm or mg/L.

Foy 0"
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Find detailed -t

instructions here:  _ ul'"?'t'

Instructions:

1. Fill a clean test tube with 5ml of water to be tested (to the

line on the tube).

2. Add 5 drops of the Nitrite Test Solution, holding the dropper

bottle upside down in a completely vertical position.

29.Hach, "Nitrate & Nitrite," n.d.,
https://my.hach.com/parameters/nitrate.

e



3. Cap the test tube and shake vigorously for 5
seconds.

4. Wait 5 minutes for the colour to develop.

5. Compare the colour of the solution to the Nitrite
Colour Chart in the kit. The closest match indicates
the nitrite concentration in the water.

6. Rinse the test tube with clean water after use.
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3.2.5 Nitrate

Nitrites are further converted into nitrate (NO;s") by bacteria in a
process called nitrification. While less toxic than nitrite, high
nitrate levels can lead to eutrophication, promoting excessive
algal growth that depletes oxygen and disrupts aquatic
ecosystems. In fish and amphibians, prolonged exposure can
cause developmental issues and reduced reproduction 3o,

How to Measure Nitrate Using a Reagent:

As above, we will use the API Freshwater Master Kit, which
measures nitrate from 0 - 160 ppm or mg/L.

Find detailed
instructions here:

@ 30. Ibid.



Instructions:

1. Fill a clean test tube with 5ml of water to be
tested (to the line on the tube).

2. Add 10 drops of the Nitrate Test Solution #1,
holding the dropper bottle upside down in a
completely vertical position.

3. Cap the test tube and invert it several times to mix.

g Apend 1ar1epn builansesiy

4. Vigorously shake the Nitrate Test Solution #2 for
at least 30 seconds. This step is important.

5. Now add 10 drops of Nitrate Test Solution #2.
6. Cap the test tube and shake vigorously for 1 min.
7. Wait 5 minutes for the colour to develop.

8. Compare the coluor of the solution to the Nitrate Colour
Chart in the kit. The closest match indicates the nitrate
concentration in the water.

9. Rinse the test tube with clean water after use.

3.2.6 How to Measure pH and Nutrients
Using Paper Strips:
Paper strips, also known as test strips or indicator strips,

provide a simple and quick method for measuring pH and other
nutrients in water.



Dip the test strip into the water sample for a few
seconds, then remove and compare the colour
change on the strip to the colour chart provided with
the strips.

Note: Ensure the water sample is well-mixed before
testing and follow the manufacturer’s instructions
regarding immersion time and waiting period for
accurate results. These strips offer a quick, portable,
and cost-effective solution though they may not
provide the precision of other methods.
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3.3 Biological Characteristics of
Water

The biological components of water quality refer to the
presence of living organisms, particularly microorganisms,
including bacteria, viruses, and algae®, which indicates its
health and potential contamination.

@ 31.Enviroliteracy Team, ibid.



Fecal Coliform (or Other Bacteria)

Fecal coliform bacteria, including E. coli, are
indicators of contamination from sewage or animal
waste. High levels suggest potential pathogen
presence, posing health risks to humans and wildlife.
Coliform Test Kits (See the image below) are used to
detect the bacteria presence.
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Instructions:

1. Use a sterile container to collect water from the desired
location.

2. Submerge the container below the surface.

3. Follow the manufacturer’s instructions to add reagents to
the sample.

4. Transfer the membrane filter to a petri dish with an
appropriate growth medium that promotes coliform and E.
coli growth.

5. Place the petri dish in an incubator at 35-
37°C for 24-48 hours (depending on the
method).

6. Count the colonies and record the results in
colony-forming units per 100 mL (CFU/100

mL). a



3.4 How to Ensure Good Data
Quality?

Q3
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3.4.1 Not Sure Where to Begin?
Here’'s how to Get Started.

First, make sure you are taking all the necessary items with you
to the sampling field. Here are some necessities for your toolkit™

¢ A sampling container (can be a jug, large water bottle,
small bucket, etc.). You can attach a cord or stick to your
container if you feel it necessary. This would help collect
samples that are harder to reach.

¢ Sanitary items such as waste bags, gloves, and hand
sanitiser.

¢ Item(s) for logging your data (phone, notepad, etc.).

e Tools required for testing/monitoring water quality
parameters (refer to Sections 3.2 and 3.3).

32.UKRI Natural Environment and Research Council, “A guide to
citizen science river water sampling and water quality testing in
the field,” n.d.,
https://staticl.squarespace.com/static/5ffc8bca760cd46c242
62d03/t/60ch816eaae05a48470485df/1623949683037/Wye+c
@ itizen+science+guide+to+water+sampling+and+water+quality
+testing_+PDF.pdf.



3.4.2 Standard Sampling Practice

* Make sure you follow all the safety precautions as
described by the kit manufacturer. Harsh and
dangerous chemicals must be used wearing
gloves and, when necessary, safety goggles=3.

e Before collecting your sample for analysis, rinse
your sampling container three times.

¢ Rinse your monitoring equipment before use.

g Apend 1ar1epn builansesiy

e Make sure your probes are well-calibrated before
use. Maintaining your devices well ensures a
longer lifespan.

¢ Do not dispose of used reagents in the environment.

e Be careful to disturb the ecosystem as little as possible
while collecting samples.

3.4.3 Guidelines for Consistent
Sampling

Standardize Sampling Location and Time:

e Sampling Location: Always collect samples from the same
spot in the lake/river to minimize natural variations. This
location should be safe, accessible, and representative of
the general conditions of the river *

33.1bid.

34.International Organization for Standardization 5667-1:2023(E),
"Water Quality — Sampling — Part 1: Guidance on the Design of
Sampling Programmes and Sampling Techniques," March 2023, 1-2,
https://cdn.standards.iteh.ai/samples/84099/32ceae42113144
a6907dbb1a97537903/1SO-5667-1-2023.pdf. @
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To avoid being liable for any accidents, we
recommend that the students’ legal guardians
(parents) familiarise themselves with the template
waiver form (See Annex |) before students engage in
any field activities.

e Time of Day: Collect samples at the same time
each day. Factors like sunlight, temperature, and
wind can affect measurements; consistent
sampling time helps reduce unnecessary
variation.

Use the Same Equipment and Methods:

Identical Tools: Use the same probes, reagents or strips
across sessions to avoid discrepancies, as equipment can
differ slightly in sensitivity.

Follow the Same Procedures: Use the same techniques
each time to keep the results comparable. Maintaining a
consistent order for measuring each parameter reduces the
chances of introducing variation.

Documenting Unusual Observations:

Record unusual observations, such as shifts in watercolour
or the presence of algae, in the "Other Observations"
section. These notes provide essential context and help
explain any unexpected changes in measurements.

Weather Conditions: Document weather details during each
session, as factors like heavy rain or strong winds can
impact water quality indicators, such as turbidity.

®



Precise Documentation:;

e Detailed Notes: Describe environmental
conditions and any unusual occurrences in as
much detail as possible. These observations
provide valuable context for any anomalies in the
data.

e Defined Units: Record all data using the specific
units listed on the datasheet (e.g., mg/L).
Standardized units help prevent confusion and
maintain consistency for analysis.

g Apend 1ar1epn builansesiy

e Immediate Data Recording: Record each measurement
immediately on the datasheet to prevent confusion or errors
caused by memory.




4.1 Data Collection

You can download and print our Data collection sheet
(See Annex II) to fill in during your field visits with the
students.

4.2 Managing and Sharing
Data

e Log into your Google profile and open the Water
Quality Measurement sheet (Follow the link
https://shorturl.at/awN7R to open the spreadsheet)
to transfer your field measurements onto the
computer.

O
QD
—+
QD
(@)
o
=
(@]
o
o
)
QD
)
o
<
Q
-]
Q
«Q
D
3
D
=)
\H

o Transfer the observations and measurements after each
field trip onto the Google Spreadsheet. Double-check that
the entered values are accurate.

e Calculate the average (mean) values of each parameter to
ensure the data reliability.

e Send the spreadsheets to the designated person
responsible for collecting the data.

4.3 Data Visualisation (optional)

This section will guide you to create charts and to analyse and
discuss the results in class with the students.

10
!9 0



Once you have conducted a number of field trips and
measurements, you can compare how the values
have changed with time. This is called a time-series
analysis. To create a chart in Google Spreadsheets:

e Highlight the data columns you want to make a
chart of.

e Click on the “Insert” tab on the menu bar, then
click on “Chart”.

e On the right-hand sidebar, you can select the chart
type, title your axes, change colours, etc.
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Tip: For a time-series analysis, a line graph
works best, wherein the value of the
parameter you want to look at (e.g., pH,
conductivity, ammonium) on the y-axis

(vertical) and the dates of your
measurements on the x-axis.

If you also have access to the data from other schools, you can
create charts (scatter-plot or bar graphs) to compare specific
parameters on the y-axis across different rivers on the x-axis.
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How to visualise your e ==
data:




4.4. Georeferencing and
Mapping Data

It is essential to specify your sampling location as this
supports data analysis and enables better decision-
making and collaboration®. You can georeference
your data (get your GPS coordinates) by following the
guidelines below.

Finding Your Coordinates:
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On your mobile device:

1. Open your navigation/map application (e.g., the
Google Maps App)

2. Click on the target 0 or arrow 1button that shows where
your current location is (Note: For accurate results, make
sure your device’s GPS is turned on).

3. Once you make sure your location is accurate, simply tap
and hold on to your location to add a pin.

4.0n Android devices, you will find your coordinates in the
search box.

5.0n iOS devices, swipe up from the text box showing the
location name, and scroll to the bottom to view your
coordinates below “Measure distance”. Copy your
coordinates by tapping or holding.

6.Record the coordinates on your Data collection sheet or
take a screenshot to save it on your phone for later access.

35. University of Florida Herbarium (FLAS), “Best Practices for
Collecting Geographic Data in the Field,” Florida Museum, n.d.,
https://www.floridamuseum.ufl.edu/herbarium/methods/ge
@ ographic-data/.


https://www.floridamuseum.ufl.edu/herbarium/methods/geographic-data/
https://www.floridamuseum.ufl.edu/herbarium/methods/geographic-data/

Note: The map of Lake Sevan project has
already been created for you and can be

found using this browser link:
https://shorturl.at/auUh;j8.

’wawaﬁeuew pue uonoa||0) ereq

No Wi-Fi? No Problem:

Follow these steps to download your map and pins for offline
36
use .

1. Open the Google Maps app when you are connected to wifi
(e.g., at home or office).

2. Type in your settlement in the search bar and click
“Download Offline Map.”

You can now access this map without wifi. You can also add and
save specific locations or pins offline by first dropping a pin by
simply tapping your screen and scrolling the tab at the very top
until you see the “Save” button.

36.Must Love Traveling, “How to Use Google Maps Offline: Step by Step
Guide,” n.d., https://mustlovetraveling.com/how-to-use-google-
maps-offline/.



https://mustlovetraveling.com/how-to-use-google-maps-offline/
https://mustlovetraveling.com/how-to-use-google-maps-offline/

4.5 Data Analysis

Analysing the data you collect on rivers flowing into
Sevan is a crucial step in understanding the health of
the Lake and making informed decisions for its
protection.

Previously, we established that seasonal changes,
rainfall, or nearby human activity could impact Sevan.
Visual representations will help us better understand
these influences and their spatio-temporal trends.
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To properly evaluate the health of Lake Sevan, you
should compare your collected data to the
Recommended Ecological Standards of Surface Water
Quality of the Republic of Armenia (Annex Ill). According to this
regulation adopted by the RA government in 2011, certain
standards of water quality must be satisfied for the water to be
considered of good quality.

The quality of water is ranked into five classes:

>




Your data analysis can be done in just
three simple steps:

Step 1: Identify the parameters you have measured

Step 2: Cross-reference each parameter with the
ecological standards in Annex Ill.

Step 3: Identify which parameters are within the
recommended limits and which are outside.

,1uatuaﬁeue|/\| pue uoI193]|0) Ble(

The regulation On Determining Water Quality \
Standards For Each Water Basin Management
Area Depending on Local Characteristics -

besides general standards, also specifies
ecological standards for water quality of each
river basin in Armenia. Check out the

resolution to find about your river basin. )

\_ -

37.Armenian Legal Information System, “On Determining Water Quality
Norms for Each Water Basin Management Area, Depending on Local
Characteristics,” [Kaxvac teghangi ar'and’'nahatkowt'yownneric
yowraganchyowr jravazanayin kar‘avarman tarac'qi jri oraki
apahovman normery' sahmanelow masin] (Government of the
Republic of Armenia, January 27, 2011), N 75-N,
https://www.arlis.am/DocumentView.aspx?docID=65705.



5. Citizen Science Project
Catalogues

If we got you excited, and you want to take part in
other citizen science projects as well, there are a
number of international organisations that provide a
platform for various citizen science projects. We
encourage you to explore citizen science projects
through the following catalogues and join the ones
you find interesting.

sanbojeie) 109aloud

(4

citizen
science
e Projects available for EU countries and the U.K =

¢ Includes projects of a wide range of participation
tasks from annotation to data entry and more.

scistarter

Science we can do together.

Includes projects for each Sustainable
Development Goal N

Inclusive of all age groups, from elementary to
senior-level projects.
Includes many projects available globally.

38. European citizen science platform, “European Citizen Science,”
Projects, n.d., https://www.eu-citizen.science/projects.
@ 39. SciStarter, “Project Finder - SciStarter,” n.d.
https://scistarter.org/finder?projects=true&active=true.



https://scistarter.org/finder?projects=true&active=true

G@@ citizenscience.gov
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Projects are primarily based in the U.S. and
region closely connected to the U.S., with several
initiatives extending globally -

The projects span various domains, including

(4

health, environment, ecology, space, technology,
social science, and disaster response.

Focuses on collaboration and research across
multiple disciplines.

ZOONIVERSE

Covers various disciplines, including arts,
biology, climate, history, language, literature,
medicine, nature, physics, social science, and

space *..
Participation is mainly through data
classification.

40.U.S. General Services Administration, “Federal Crowdsourcing
and Ctizen Science Catalog,” CitizenScience.gov, n.d.,
https://www.citizenscience.gov/catalog/#. @
41. Zooniverse People-Powered Research, “Projects,” n.d.,
https://www.zooniverse.org/projects.



Annex |

Field Trip Waiver Form

As part of the citizen science initiative for water quality testing, |
have an opportunity to join one or more field trips within or in
the vicinity of my community. To participate, | agree to the
following:

| understand there may be some risks involved in going on
the field trip(s), and | accept those risks by choosing to
participate.

I will not hold my school principal or teachers responsible
for any injuries or loss of personal items that might happen
during the trip.

| give up any rights to make claims for damages or injuries
related to the trip, including travel to and from the trip
location, the activities during the trip, or anything that
happens during my free time on the trip.

I will follow all rules and instructions given by the trip
supervisor(s) and school staff.

| understand that | am responsible for my own safety and
behaviour during the trip.

By signing below, | confirm that | have read and understood
everything written here and that the information | have given is
true and complete.
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Student Name:

Name of legal guardian:

Signature of the legal guardian:




Annex Il

Data Collection Template Sheet For Water
Quality Monitoring

Project Name:

School Name:

Name of the Teacher/Supervisor:

Names of Data Collectors:

Location Detalils

Name of Waterbody

Location Coordinates
(Latitude, Longitude)

Altitude (m)

Observation Date
(DD/MM/YYYY)

Activity Start Time

Activity End Time

(1) Picture of the river (put a checkbox)
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Landscape Observation*

*This table below should be filled out only on the first date of the

monitoring.
Observed
. <100m From >100m From
Construction ] .
. Location Location
Activities

Agricultural Fields
(Yes/No)

Mining Activities
(Yes/No)

Other Observations

Field Observations

Air Temperature (°C)

Weather (e.g., Windy, Sunny,
Rainy, Cloud Cover (%))

Colour and Clarity of Water

Presence of Nuisance
Organisms (e.g., Phytoplankton
Scums, Algal Mats)

Presence of Grease
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Presence of Solid Waste
(Describe)

Presence of Odour or Frothing

Water Flow Rate (m3/sec)

to the last sampling?)

Other Observations (changes
and sudden shifts as compared

Field Measurements

Measure each parameter three times to ensure data reliability.

Water Quality Parameters

Measure
ment 1

Measure
ment 2

Measure
ment 3

Water Temperature (°C)

Turbidity (NTU)

Conductivity (mS/cm)

pH

Phosphate (PO,) (mg/L)
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Annex |l

Nitrate (NOs) (mg/L)

Nitrite (NO,) (mg/L)

Ammonia (NHs)* (mg/L)

Fecal Coliform (or Other
Bacteria)

*Note: We measure ammonia (NH3) with the API Freshwater
Test Kit, while the Armenian Standards specify the classes of
ammonium (NH4). Be careful not to treat them as equal.

Before you go to the field trip, please print out

the Data collection form accessed under this
link: https:/shorturl.at/yNUhW

Adapted from:

o Development at San Hing Road and Hong Po Road, Tuen Mun, “Appendix 7.1 Water
Quality Monitoring Data Record Sheet,” Environmental Protection Department,
The Government of the Hong Kong Special Administrative Region, October 2020,
www.epd.gov.hk/eia/register/report/eiareport/eia_2632020/EM&A/04%20APP
ENDICES/EMAApp7.1_O.pdf.

o An Australian Government Initiative, “Field Sampling Record Sheet Example,” n.d.,
www.waterquality.gov.au/sites/default/files/documents/field-sampling-record-
sheet-example-ANZGFMWQ.PDF.
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http://www.epd.gov.hk/eia/register/report/eiareport/eia_2632020/EM&A/04%20APPENDICES/EMAApp7.1_0.pdf
http://www.epd.gov.hk/eia/register/report/eiareport/eia_2632020/EM&A/04%20APPENDICES/EMAApp7.1_0.pdf
http://www.waterquality.gov.au/sites/default/files/documents/field-sampling-record-sheet-example-ANZGFMWQ.PDF
http://www.waterquality.gov.au/sites/default/files/documents/field-sampling-record-sheet-example-ANZGFMWQ.PDF
https://shorturl.at/R6bKK
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