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Personal Action




We all need clean water. We need It
not only for personal use, but also for:

Recreation .

" r e Manufacturing
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condition (cleanen) thanwaterused
for swimmingiand fishing; =
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However, water used for smﬂmmmg

and fishing must be clean: enough to
protect the health of people and fish.




Regardless of how water Is used, good
water quality is a must. However,
nearly everything we do affects the
guality of water.

Vehicles, industry
and natural events
create air-borne
particles and gases
that enter waterways
with dust, rain and
SNOW.




Sewage treatr
adds nutrients
and other
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I\/Iany’types of
chemicals can enter
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Water pollutten can alse orrgrnate from-
natura[sources I\/Itneral rjch solls, |
“naitraltoil: Seepage coastal saltwater
~wildlife and patural dlsasters can all-
affect Water qualityz




There are many types of water
pollution. Some of these include:

Petroeleuim NUtrients Sewage
Products

Joxic
Wastes

Solid Pesticides

WESES

_ Sediments Heated
Bacteria \Water

and others.
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Primary plant nutrients include
nitrogen, phosphorus and other
elements. Excess nutrients increase
algal growth. The algae die and the
resultlng decay consumes oxygen
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Bacterial contamination Is becoming a
chronic problem in many waterways.
The most prevalent sources are poorly
treated sewage and wildlife, pet and
livestock waste.
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the dlfferent game Ievels your
knowledge and un_derstandlng of water
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Select a water quality indicator to
learn more about It.

_Alkalinity Sl Ammonia Jll Bacteria

Conductivity |

araness S Nivate S Pesicides |
| | |




“Phosphate | Saiinity I Sediment
Temperature

Total Dissolved and | Turbidity
Suspended Solids

Valuable Water Quality Web Sites
] USDA Water Quality Information Center

] U.S. Environmental Protection Agency

] U.S. Geological Service

] Chesapeake Bay Program




Alkalinity refers to the water’s ability
to neutralize acids.

Alkalinity Is
produced by

minerals such as
limestone.

Limestone Is a type of ocean sediment
composed of calcium carbonate.




Limestone
bedrock areas
often have caves
and sinkholes,
known as Karst.

Powell River Limestone Spring

Water with low alkalinity is usually
acidic.




Ammonia is produced by the decay of
protein matter and animal waste.

Ammonia is toxic to most aquatic
life, especially at high pH.

Bacteria readily convert ammonia to
nitrate (a plant nutrient).

Ammoniais a form of nitrogen and
part of the |




Most bacteria are Iimportant In
nutrient and other biological cycles.

Excess nutrients
cause algal blooms.

As algae die and
decay, the high
bacterial load
rapidly consumes
dissolved oxygen.




Certain types of bacteria indicate
animal and human waste pollution.

Escherichia coli are

found
IN the Intestines of
warm-blooded |
organisms. Most strains g, aiotn:
are harmless but one E. _

: : Testing water
coli straln can cause o Beciaie.
severe diarrhea and
kKidney damage.




Conductivity measures the water’s
ability to conduct an electrical current.

Pure water Is a poor conductor.

The addition of dissolved solids,

especially salts, increases the
conductivity of water.

Salts and other compounds form ions
(charged particles) in water.




The electrical current is

measured using a conductivity
meter.

Conductivity iIs measured In
(umhos/cm) or
(us/cm) per

centimeter.

Healthy freshwater lakes and streams
have a conductivity of 150 — 500
Lmhos/cm.




Dissolved oxygen
IS a product of
photosynthesis and
diffusion.

The warmer the water, the less oxygen
It can hold.

Water does not hold much oxygen,
up to 15 ppm.




Suspended sediment and dissolved
substances reduce the amount of
oxygen water can carry.

CHESAPEAKE BAY

OX y g e n i S ! -. ’ Planview Plot of NMinimum Conditions
DISSOLVED OXYCGEN - Jul 7, 2003-Jul 9, 2003
needed for

biological
and
chemical

processes
INn water.




Hardness refers to the concentration
of calcium and magnesium in water.

Hard water has high concentrations of
these elements. Soft water has low
concentrations.

Water hardness often originates from
limestone.




River and lake basins with quartz or
granite rocks usually have soft water.

Areas of the
U.S. with
limestone
bedrock have
hard water.

Excessive hardness causes several
water quality problems.




Nitrogen makes up
80% of the atmosphere.

Nitrate is a primary plant
nutrient.

Nitrate is water soluble
and moves easily from
surface to groundwater.

Excess nitrate causes algal blooms
that reduce water quality.




Nitrogen is changed to different forms
through the
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root nodules 3 q | ST Nitrates (NO3™)

of legumes

Decomposers
taerobic and anasrobic
bacteria and fung)

Nitrifying
Ammoenification Nitrification bacteria

m Ammonium [(NH,*) @

Nitrogen-fixing Nitrifying
soil bacteria bacteria




Nitrate iIs the first nutrient listed In a
fertilizer.

Available
nitrogen (N

. - Available
RS BTN potash ( K0 )

Available
a phosphate ( P,0;)

GROW-MAX
FERTILIZER Percent
by weight

Het welght ; 50 lbs




Nitrogen exists as protein, ammonia, nitrite, nitrate
and as free nitrogen gas. As animal and plant
proteins decay, ammonia is released.

Nitrogen in
atmnsphe re (M3)
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Nitrogen-fixing
bacteria in
root nodules
of legumes

Ammonification

D

Nitrogen-fixing
soil bacteria




Ammoniais converted to nitrite and then nitrate by
nitrifying bacteria. Nitrate is utilized by plants as a
primary nutrient.

Nitrogen in = b
atmosphere (N 3)

Nitrogen-fixing
bacteria in
root nodules
of legumes
{aerobic and anasrobic
bacteria and fung)

%

Nitrogen-fixing
soil bacteria




Animals consume plants and other animals and
use the proteins to build their proteins.

Nitrogen in o~ "
atmosphere (N3)

Nitrogen-fixing %
bacteria in =
root nodules IR B Nitrates (NO5")

of legumes Dacomsicsars

{aerabic and anasrohic
bacteria and fungi)

Ammonification MNitrification

(D e E R D B )

Nitrogen-fixing Nitrifying
soil bacteria bacteria




Free nitrogen is produced by bacteria or lightning
and converted to nitrate by nitrogen fixing plants.

Nitrogen in = "N
atmosphere (N 3)

(aerabic and anasirobic
bacteria and fung)

Ammonification Nitrification

e D i )

Nitrifying
bacteria




’ Return to Topics

Under normal conditions, the nitrogen cycle keeps
the amount of available nitrogen in balance with
the demands. However, excessive use of
fertilizers and nutrient-rich sewage release have
created a surplus of nitrate in waterways. The
result has been eutrophication from excess algae

and bacteria with reduced dissolved oxygen.




Most dissolved substances found in
water are measured In parts per
million (ppm) or even smaller
amounts. This means that for every

one million parts (units) of water
there is a certain number of parts of
the substance.




It IS also expressed as milligrams per
liter. There are 1000 milliliters in a
liter and 1000 milligrams in a gram.
For example, a dissolved oxygen
reading of 8 ppm means there are 8
milligrams of oxygen for every 1000

milliliters of water.




Concentrations of certain substances
are also measured In parts per billion,
parts per trillion and so on. These are
very small amounts but certain
substances can be harmful even at
these very low concentrations.




These chemicals are very complex.
They are rated by a number of factors:

« How well they adhere to soill.

« How water soluble they are.

« How long they last in the environment.

« How they affect organisms.

and other factors.




Some types of pesticides include:

There are four main groups of
chemical pesticides that use more

than 120 active ingredients.

All pesticides should be handled
safely and according to instructions.




Aatrex, Actinite PK,
Akticon, Argezin, Atazinax, Atranex,
Atrataf, Atred, Candex, Cekuzina-T,
Chromozin, Crisatrina, Cyazin,

Fenamin, Fenatrol, Gesaprim, Griffex,
Hungazin, Inakor, Pitezin, Primatol,
Radazin, Strazine, Vectal, Weedex A,
Wonuk, Zeapos, Zeazine




— Moderate to very

Cancer, iImmune and hormone effects

Moderately to highly toxic to bees,

molluscs, aguatic insects, amphibians
and fish.

70 — 80 million




The decay of Atrazine Is a complex

cycle. It may persist from one week
to one year, depending on soll
conditions.

Little Is known about the effects of

the various Atrazine metabolites (by-
products) on organisms.

Atrazine is currently being studied
for Its suspected effects on
amphibians and other organisms.




PH Is the measure of the hydrogen ion
(H+) concentration.

The pH scale is zero to 14. Seven is

neutral, below seven iIs acidic, and
above seven Is basic (or alkaline).

Most aguatic organisms exist within a
pH range of 5.5 to 9.5.




Carbon dioxide reacts with water to
form a weak acid called carbonic acid.

HET

PpH tolerance
for most
aquatic life




Phosphate Is an important plant
nutrient used for root growth.

Phosphate binds to

soll particles and Is
not usually water
soluble.

LY - *
T 7 e, W

Most phosphorus mineral is obtained
from mining.




Phosphate exists in both organic and
Inorganic forms.

Excess phosphate
can cause algal
blooms and reduce

water quality.

Chicken and swine
production are
major sources of
phosphate pollution.




Salinity refers to the salt concentration
In water, mostly sodium chloride.

Salinity Is

measured In parts
per thousand (ppt)
or grams per liter.

Ocean water has a salinity of about 35
ppt.




Brackish water has less than 20 ppt
salinity.

Saltwater can cause problems when it
replaces fresh groundwater in coastal

aleas.

Land surface ~__
—eeeo_____\Water tab|

o

Freshwater




Erosion causes
loose soll to
enter waterways.

Heavier sediment
particles quickly
settle out of the
water.

Suspended sediment blocks sunlight

and reduces dissolved oxygen. ’




As suspended sediments settle, they
can smother bottom (benthic)
organisms.

Sediments can
carry many types
of man-made
chemicals.




Temperature Is measured In
Fahrenheit and Celsius degrees.

Temperature can be measured using

field thermometers but digital
probes are much more accurate.

Most aguatic organisms live within a
temperature range of +32° F (+0° C)
to 90° F (32° C).




Rapid temperature change and
temperature extremes can stress
aguatic organisms.

Temperature affects the oxygen-
carrying capacity of water.

Dissolved Oxygen (ppm)




TDS Is the measure of the material
dissolved in water.

This measure Is related to hardness,
salinity and conductivity.

Hard water has more TDS than soft
water.




TSS Is the measure of the sediment
suspended in the water.

TSS Is related to turbidity.

Water with high TSS usually has high
Total Dissolved Solids (TDS) as well.




Toxic chemicals usually come from
iIndustry and energy production.

The effects are often not known until
years after they have entered the
environment.

Toxic chemicals include heavy metals
(lead, mercury), organic compounds
(DDT, PCB), inorganic substances
(arsenic) and others.




Many common household chemicals
are toxic to aquatic life (cleaning
fluids, paints, thinners, polishes, etc.)

A description of some of the “Toxics
of Concern” Is avallable at this link

(! ).




Turbidity refers to
water clarity.

Sediments
suspended In the
water increase
turbidity.

Clay and silt
particles produce
most of the turbidity.




High turbidity prevents light from
reaching submerged aquatic
vegetation (underwater plants).

A secchi disk is one type of
Instrument used to measure turbidity.

517 secchidisk
: 1




