DFW WATER
SURVIVAL CAMP
On behalf of DFW Earth Day 2021
Training Objectives:
1. Session 1: The Origins of Water
2. Session 2: Water Pollution
3. Session 3: The History of Water Pollution
4. Session 4: Our Trinity River
5. Session 5: Test it Yourself
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Survival: Session II
Water

Water Pollution

Non-Point Source
Pollution
Stormwater is the most common form water
pollution.
Stormwater acts as a carrier for many pollutants.
Once the rainwater leaves the atmosphere and begins
falling to the ground, it picks-up or attracts various
pollutants in the air and on the ground, These
pollutants will end up in our streams and creeks
untreated and will negatively impact the quality of the
water.
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Most Common Sources of Water Pollution
Non-Point Source Pollution

Common Pollutants
Ø Bacteria
Ø pH
Ø Metals
Ø Chlorides
Ø Depleted Dissolved
Oxygen
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Bacteria in Water
Bacteria are microscopic organisms commonly
found in our lakes, rivers, and streams. Some
bacteria are good for you while some bacteria
can make you sick.
A high number of good bacteria in water is a
good indication that a high number of harmful
bacteria is also present.
One method of measuring bacteria quantity is
determining bacteria counts or counting the
number of bacteria colonies that grow on a
prepared medium.
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Sources of Bacteria
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Natural Sources

Man-made Source

Waste from wildlife will is difficult to control and will
always be source of bacteria which will impact our
waterways.

Sanitary Sewer Overflows carry raw sewage from our
underground pipes into our creeks and rivers via our storm
sewer systems.

Combined Sewer
Overflows (CSOs)
CSOs were used in many older cities and are a
major source of water pollution.
During heavy rain events, CSOs are overwhelmed and
not all of the sewage and stormwater will make it to
the wastewater treatment plant and will overflow to
storm sewer pipes and enter our rivers, creeks, and
lakes untreated!.
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Nox + H20= HNO3
Or Nitric Acid

Sox + H20= H2SO4
Or Sulfuric Acid

What is Acid Rain
Emission of Nitrogen Dioxides and Sulfur Dioxides
•

Acid Rain forms when clean rain comes into contact with
pollutants such as nitrogen oxides (NOx) and sulfur
dioxides (SOx). Even though these chemicals occur in
the air naturally, burning fossil fuels adds more of these
chemicals into the atmosphere.

•

In atmosphere, NOx and SOx react with water and
oxygen to form acidic compounds.

More information on Acid Rain can be obtained at the following link:

H20 with a high pH is now washed into our storm sewer
8

https://www3.epa.gov/acidrain/education/site_students/whatcauses.
html#:~:text=Acid%20rain%20is%20caused%20by,pollutants%2C%
20known%20as%20acid%20rain.

Impacts of Acid Rain
Plants
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Aquatic Life

Acid rain then falls to the Earth where it can damage plants, animals, soil, water, and building materials.

How to Measure Acid Rain
Acid Rain and the pH Scale
The pH scale measures how acidic an object is.
Objects that are not very acidic are called basic.
The scale has values ranging from zero (the most
acidic) to 14 (the most basic). As you can see in
the pH scale, pure water has a pH value of 7. This
value is considered neutral. Normal, clean rain
has a pH value of between 5.0 and 5.5, which is
slightly acidic. However, when rain combines with
sulfur dioxide or nitrogen oxides—the rain
becomes much more acidic. Typical acid rain has
a pH value of 4.0. A decrease in pH values from
5.0 to 4.0 means that the acidity is 10 times
greater!
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Dissolved Oxygen
(DO)
Dissolved oxygen (DO) is a measure of how much
oxygen is dissolved in the water and may be used by
aquatic life.
Although water molecules contain an oxygen atom,
this oxygen is not what is needed by aquatic
organisms living in natural waters. A small amount of
oxygen is actually dissolved in water. This dissolved
oxygen is needed by fish and plants to survive.
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Lesson 2
Is Dilution a Solution?
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Dilution and Pollution

Well
No.

Color
(Y/N)

Source
Concentration

Dilution
Factor

Final
Concentration

1

Y

10% or 1/10

n/a

1/10 or 0.1 ppm

2

?

?

?

?

3

?

?

?

?

Materials Needed:

4

?

?

?

?

1 Bucket

5

?

?

?

?

Rit dye

6

?

?

?

?

Rinse Water

7

?

?

?

?

9 clear jars

8

?

?

?

?

2:100 ml beakers

9

?

?

?

?
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Students tasked to calculate dilution factors
and pollution concentrations

Instructions
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Step 1

Step 4

Using a 100 mL beaker, mix 10 mL of
dye with 90 mL of water and place into
an empty jar to represent Well No. 1

Examine each jar to determine if the
dye can still be observed in each jar.

Step 2

Step 5

Collect 10 mL of the mixture from Well
No. 1 and add to an empty jar with 90 mL
of water to represent Well No. 2

Calculate the final concentration of
dye in each jar. Starting with a
concentration of 1/10 or 01.

Step 3

Step 6

Follow Step 2 seven more times.
Upon completion, you should have
nine jars filled with a proportional
mixture of dye and water.

Have your students answer the
question. Did dilution stop the
pollution?

Experiment 2: Dilution is not a
Solution for Pollution
Well
No.
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Color

Source
Concentration

Dilution
Factor

Final Concentration

1

10% or 1/10

n/a

1/10

Materials Needed

2

1/10

1/10

1/100

Ø 1 Bucket

3

1/100

1/10

1/1000

Ø Rit dye

4

1/1000

1/10

1/10,000

5

1/10,000

1/10

1/100.000

6

1/100,000

1/10

1/1,000,000 = 1 ppm

7

1/1,000,000

1/10

1/10,000,000

8

1/10,000,000

1/10

1/100,000,000

9

1/100,000,000

1/10

1/1,000,000,000 = 1 ppb

Ø Rinse Water
Ø 9 clear jars
Ø 2:100 ml beakers

