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WATER STYSTEM YEALTH

When it comes to the health of o woter system, there are mony factors that go into it.
The balonce between physicol, chemical and biological variobles determines the health of
o woter system.

PHYSICAL CHEMICAL BIOLOGICAL A/T%ese variables

* Temperature * Dissolved oxygen e Fish are subject to
* Turbidity (+ other gases) ¢ Algae change from
e \Water « pH e Trsects bo:;h noﬂirol .
Movement e Nitrates e Plonts and mMan—made
. forces
* Salinity

— Freshwaoter is o major concern because it is the main source of water for humans
and animals
— Our freshwater that we use can be SAFE or POTABLE

: éﬁ HEALTHY
HEALTHY ENOUGH ENOUGHTO

TO BATHE IN AND DRINK
Pt1YSICAL INDICATORS CLEAN WITH
TEMPERATURE
— The temperature of a body of water determines the organisms that can live

there
— Many organisms have o preferred temperoture ronge where . ::\_/\%]SQ?EOZ
they will thrive SEDIMENT
o THINK ABOUT LTI'We caonnot thrive in an environment
that is =50° but some organisms canl
— As the temperature of the water increoses: BETTER FOR
o Itis oble to dissolve more sediment which con block the AQUATIC
light and not allow photosynthesis to occur —— -
o It dissolves LESS oxygen (because particles are moving

too fast and O, con escape into the air) and may not
contain enough for organisms to survive

- MORE 02
- LESS

TURBIDITY SEPIMENT

Turblidity is how clear/cloudy a body of water is.
— Cloudiness is due to the amount of sediment

dissolved in the water
— A high turbidity = not potaoble

o Can lead to increased temperoatures,
decreased DO, ond impoirmenf of some HIGH TURBIDITY LOW TURBIDITY

aquatic organisms (cLouny) (CLEAR)




CHEMICAL INDICATORS
DISSOLVED OXYGEN
Dissolved oxygen is the amount of oxygen in water that is ovalloble for aquatic organisms
to use.
— The level of oxygen in surface water is importont for
mMany organisms such as zooplankton and fish to thrive.
— There are two ways oxygen gets into the water:
1. From the ATR (being trapped by waves and moving
currents)
2. From PLANTS releasing O, during photosynthesis
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pH LEVEL
The pH of o body of water determines how acidic or how basic it is.
— pHis measured on a scale from O0-14 ACIDIC ALKALINE
o 0-6=ACIDIC
o 8-14 = RBASIC (Alkaline) NEUTRAL

— The pH of water is known to have a synergistic effect, which means that
materials (iron, aluminum, anmmonia, mercury) introduced into bodies of water can
have more or less of an impact bosed on the pH of the water.

o EXAMPLE: Metals in more acidic woter can become more dangerous and
more poisonous than they normally would be in neutral water.

NITRATES + PHOSPHATES
Nitrates ond phosphotes come from Nitrogen and Phosphorous, which are essentiol
nutrients for healthy plant growth.

— Too many nitrates or phosphates in drinking water can moke it unhealthy

SOURCES OF NITRATES | SOURCES OF PHOSPHATES

* Runoff * Human ond animoal
contaminated with woste
fertilizers * Loundry

* Septic tank leoks * Cleaning and industrial

* Sewage waste

* Notural deposit
erosion

SALINITY

Salinity is the measure of salt in water and con be an indicator of how healthy a water
system is. :
— Salinity con enter woter systems through natural processes of
weathering rocks from wind and rain
— High concentrations of salinity con couse vegetation to become
unhealthy or die and can lead to o decrease in biodiversity

AMOUNT OF DIFFERENT
SPECIESLIVING IN AN AREA



RIOLOGICAL INDICATORS

Biological indicators (Bioindicators) are mocroinvertebrates that can give an indication of
how healthy o woter system is.
— The presence oand numbers of the types of fish, insects, algae, plants and other
aquatic organisms con tell us how healthy the water they live inis
— These organisms are usually easy to collect and identify
— These organisms are used tfo measure water health becouse mony are very
sensifive to pollution
o Poor water quality is indicated by a few number of bioindicator orgonisms in
one place

The species in the GREEN fo the right is

a bioindicator species because it is
disturbance—intolerant (which means it
does not handle a change in the water

’ well).

- As the water withdrawal occurs, and
the woter system is less healthy for
these orgonisms, their obundonce
numbers begin to drop.

Relative Abundance {%)
=
Q (cmis)

WATER STEWARDSHtIP

There has only been a growing awareness and concern for woter pollution for the past
H5-50 years. Before that, there was little concern obout what was being put or
dumped into our water systems.
— Part of this awareness caome with the development of the Environmentol
Protection Agency (EPA) in 1970
- In 1972, the Clean Water Act established the regulotions on putting pollutants into
the water
o This gave the EPA the authority fo test for pollutants and chemicals in the
water and set moximum amounts allowed to be found in the water

BEFORE THE EPA AFTER THE EPA
The Cuyahoga Now you
River in Cleveland = con swim
was so polluted ® in that
with oils and ! some
chemicals that river!

the woter
actually set firel
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WATER STYSTEM YEALTH

When it comes to the ______ of a water system, there are many factors thot go into
it. The bolance between ________, chemicaland __________ variobles determine the
health of a water system. A/)
PHYSICAL CHEMICAL BIOLOGICAL | These variables
* Temperoture * Dissolved oxygen * Fish are subject fo
. (+ other gases) e Algoe | ————— from
e Water * pH e Insects bo:;h natural
Movement . e Plonts aNa ———
- forces
* Salinity
— Freshwaterisamojor ________ because it is the source of water for humans

ond animals
— Qur freshwater that we use can be

______ or _ _____ _____
: é\ C HEALTHY
HEALTHY ENOUGH TO

ENOUGHTO
______ INAND ———
Pt1YSICAL INDICATORS CLEAN WITH
TEMPERATURE
- The _____________ of a body of water determinesthe ____________ that
can live there
- Mony orgonisms hoave o ___________ temperature ronge ‘ :,b%SRSEOQ
where they will thrive SEDIMENT
o THINK ABOUT LTI We connot thrive in an environment
that is =50° but some organisms canl
— As the temperature of the woter ___________ : BETTER FOR
o Itisobleto _________ more __________ which can AQUATIC
block the light ond notallow _____ to occur ;i
o Itdissolves ____ ________ (because particles are

moving too fast and 0, can escape into the air) and may

not contain enough for organisms to survive — MORE 02

~ LESS
TURBIDITY SEDIMENT
_________ is how clear/______ o body of water is.

- is due to the amount of i

__________ dissolved in the water
- A ______ turbidity =not __________
o Can lead to increased temperoatures, |
——————————— DO, and impairment of HIGH TURBIDITY LOW TURBIDITY

some aquatic orgonisms (CLoupy) (CLEAR)



CHEMICAL INDICATORS
DISSOLVED OXYGEN
Dissolved ________ is the amount of oxygen in water thatis _____
orgonisms fo use. .

— The level of oxygen in surface water is important for many

orgonisms suchoas _____________ and fish to thrive.
— Thereare ______ ways oxygen gets into the water:
3 Fromthe ______ (being trapped by waves and
moving currents)
4 From ________ releasing O, during
pH LEVEL
The ____ of a body of water determines how ______ or how ______ it is.
— pHis measured on a scale from O0-14 ACIDIC ALKALINE
o O-6=_______
o 7=____ 6 06 o D ¢
o 8-14=_______ (Alkaline) NEUTRAL
— The pH of water is knowntohoveo ____________ effect, which means that
materials (iron, aluminum, anmmonia, mercury) introduced into bodies of water can
hove ______ or ______ of an impact based on the pH of the water.
o EXAMPLE: ______ In Mmore acidic water con become more dangerous and
more __________ than they normally would be in neutral water.

_________ ond _____________ come from Nitrogen and Phosphorous, which are
__________ nutrients for healthy plant growth.
— Too many nitrates or phosphates in drinking water canmake it _____

SOURCES OF NITRATES | SOURCES OF PHOSPHATES

e Runoff * Humon and animal
contaminoted with |  ______

* Sepfic tonk leaks e Cleaning and industrial
. woste
* Notural deposit
erosion
SALINITY
__________ is the measure of _____ in water and con be an indicator of how healthy

o woater system is.
— Salinity con enter woter systems through natural processes of
_____________ rocks from wind and rain
- concentrations of salinity can couse vegetation to become
unhealthy or die and conlead tfoo _________ n 3 '7 AMOUNT OF DIFFERENT
< , ______ LIVINGIN AN




RIOLOGICAL INDICATORS

Biological indicators (_____________ Jore __ that can give an
indication of how healthy a water system is.
- The ________ ond _________ of the types of fish, insects, algae, plants and
other aquatic organisms con tell us how healthy the water they live inis
— These organisms are usuallyeasyto ____ and identify
— These organisms are used to measure water health because mony are very
___________ to pollution
O water quality is indicated by o _____ number of bioindicator
organisms in ____ place

Q (cmis)

The speciesinthe _______ to the
% right is o bioindicator species because it

S ——

(which means it does not handle a

change in the water well).
— As the woter withdrowal occurs, and

the woter systemis ____ _ healthy
for these organisms, their

_____________ numbers begin to

Relative Abundance {%)
&

WATER STEWARDSHtIP

There has only beena growing ___________ ond concern for woter pollution for the
past ______ years. Before that, there was little concern obout what was being put or
dumped into our water systems.
— Port of this awareness came with the development of the _____
___________________________ (EPA) in 1970
- Inl972,the _______ _______ _____ established the regulations on putting

o This gave the EPA the authority fo test for pollutants and chemicals in the

woterondset ____ amounts allowed to be found in the water
BEFORE THE EPA AFTER THE EPA
0 -

The Cuyahoga
River in Cleveland

Now you
Y con swim

WO0S SO i % in thot
with oils and Y some
chemicals that river!

the woter
actually set



