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Farms use fertilizers, animal waste, and irrigation to grow crops and raise livestock.
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streams, rivers, and lakes. Once these materials enter water systems, they can travelfong
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A complete student case file
with guided worksheets for
every step of the investigation
10 detailed evidence cards
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Interpretation & Recording Data
10 Evidence Cards to Determine Culprit

What You Get

O-PREP. JUST PRINT TO GO!

Full investigation
breakdown

Evidence Card 7 - Dead Zone Map
A map highlights an ocean dead 1one where oxygen levels are too low for most
marine life to survive. These dead zones form when excess nutrients cause

massive algae growth and oxygen depletion.

Detective Prompt:
Why can't animals survive here?

Evidence Card 8 - Drinking Water Warning Sign
A sign warns that water is unsafe to drink,
Detective Prompt:

How could runoff affect people?

Evidence Card 9 — Over-Irrigated Field
‘Water floods a crop field, flowing acress the soil surface instead of soaking in.
T ey g

Detective Prompt:
How does too much water increase runoff?



HOW THIS ACTIVITY HELPS YOU

> Saves prep time with a fully

10-PART INVESTIGATION

structured, print-and-go investigations. students

> Drives high engagement while still
meeting academic goals as students
are interested in what they’re doing.

Y>> Builds deep understanding with real-
world relevance as they analyze real
evidence, make connections, and
using CER to explain human impact.

1. Step into the role of a Science Detective

2. Examine real scientific evidengeTro
world.

3.Track the hidden pathwaj
Runoff. |

4. Interrogate suspects (sigle-use plastics, ;
overconsumption, food waste, etc.) and identify the
main culprits. \

5.Build a scientific case using Clai
Reasoning. |

6. Propose real solutions that matter.

Yo% %% The added images and graphs enhanced the activity. My
students were engaged and motivated during the case study, and it was

/s of Agriculture & Fertilizer

an effective introduction to the topics. - Mystery Resource Buyer



HOW THIS MYSTERY
WILL HELP YOU

Y>> Prep-FREE and fully editable Mystery Investigation - just
print/upload and assign with no materials.

Y>> Evidence Cards can be printed with and without images or
projected on board.

Y>> Engages every learner through hands-on, high-interest
mystery investigations that boost motivation and participation.

Y>> Builds essential skills such as graph interpretation, problem-
solving, teamwork, creativity, and communication.




What Will Your
Students Learn?

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION

FULL
ANSWER KEY
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Y% % H This product will make a great addition of Environmental
Mystery Mondays for my Environmental Issues Curriculum, with no
teacher prep needed. - Mystery Resource Buyer ’

How farming practices and fertilizer

use affect land, water systems, and

ecosystems

Why agricultural runoft causes algae

blooms, dead zones, and ecosystem

collapse

) How to analyze data and evidence to
identify patterns and draw conclusions

) How to use Claim-Evidence-

() Reasoning (CER) to support scientific
arguments

() How to trace cause-and-effect

relationships in complex environmental

systems

Q&



Upgrade to the Environmental
Science Detective Mystery Bundle

Get all my Environmental Science Mystery Activities BEALCLLISIEREIY (3162
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Agriculture & Fertilizer Runoff Mystery

Part 1 — Mission Briefing & Case Overview
Name: Date:

Case File #1421 - The Agriculture & Fertilizer Runoff Mystery

Across many farming regions, rivers are turning green, lakes are experiencing massive algae
blooms, fish are dying, and entire areas of ocean are becoming “dead zones” with little or no
life. Scientists are linking these changes to agricultural runoff, but the full story is complex.

Farms use fertilizers, animal waste, and irrigation to grow crops and raise livestock. While these
practices increase food production, they can also send nutrients and waste into nearby
streams, rivers, and lakes. Once these materials enter water systems, they can travel long
distances and cause serious environmental damage.

In many regions:
e Lakes are covered in thick green algae
« Fish and shellfish are dying in large numbers
e Drinking water is becoming unsafe
* Rivers are carrying pollution into oceans
e Dead zones are forming where life cannot survive

No single cause has been identified. What is clear is that human farming practices are changing
water systems and ecosystems.

You are a science detective assigned to investigate this environmental mystery.

Your Mission
« |dentify what agricultural runoff is and why it happens
e Explain how fertilizers and waste move through land and water
e Describe impacts on ecosystems, animals, and human health
* Propose solutions to reduce runoff and protect water systems

Part 2 — Background: What Is Agriculture & Fertilizer Runoff?

Read the background information provided then answer:
1. What is agricultural runoff?
2. How is a healthy water system different from one affected by fertilizer runoff?
3. Why do scientists find agricultural runoff difficult to control and reverse?

Part 1 — Mission Briefing & Case Overview
Students are introduced to agriculture &
fertilizer runoff and take on the role of science

detectives.

Part 2 - Background: What is Agriculture &
Fertilizer Runoff?

Students read a short background passage and
answer guiding questions to build foundational
understanding before analyzing evidence.



Part 3 - Evidence Log
Students begin examining the evidence cards and

record key information, observations, and insights in

Part 3 — Evidence Log: As you examine each evidence card, record key information below.

Evidence Key Understanding . .
#
1 their evidence lo
" A map highlights an ocean dead zone where oxygen levels are too low for most

2 marine life to survive. These dead zones form when excess nutrients cause

Evidence Card 4 — Runoff Diagram massive algae growth and oxygen depletion.
3 A diagram shows rainwater flowing over farm fields. This runoff connects land i 2 ' ' = o e

activities directly to water pollution. Tl > e \ POERD ZONE
4 -
5

] ~— Evidence Card 9 — Over-Irrigated Field
6 B Maniire Water floods a crop field, flowi ss the soil surface instead of soaking in.
‘ 2 Detective Prompt: ST ' S s

7 Why can’t animals survive
8

Detective Prompt:
9 How does runoff move pollution into water?
10

= = B e
Repeat this structure for each Evidence Card and place the key information in the chart above. P a rt 4 — EVI d e n c e A n al s I S Detective Prompt: |
. How does too much water increase runoff?

Evidence Card #
1. Summarize the evidence in your own words.
2. What does this evidence suggest about runoff?

0 s e Students summarize each piece of evidence,

[ Its impact on living things
Explain your choice:
3. What question does this evidence raise for you?

identify what it reveals about agriculture & fertilizer

Rank the suspects from 1 (most responsible) to 5 (least responsible).
Suspect Rank Why You Ranked It This Way
Chemical fertilizers

runoff, and generate questions, building critical

Over-irrigation

thinking and reasoning skills.

Lack of buffer zone




Part 5 — Suspect List
Students rank possible sources of agriculture &
fertilizer runoff, defend their choices, and determine

Part 5 — Pathway Tracking: How Does Runoff Affect the Environment?
rows to show how nutrients and waste move and cause environmental damage.

e which human activities are most responsible for the

Field = Rain - Stream - River - Lake = Algae bloom - Fish die-off

problem.

o e et e s, csans’ Part 6 — Pathway Tracking
Students trace how the agriculture & fertilizer runoff

How does runoff affect plants, animals, and food webs?

leads to other environmental problems.

Impact on Humans
How does runoff affect drinking water, recreation, and communities?

Part 7 — Impact Analysis

Part 7 - The Big Question
How did farming practices lead to dead zones and toxic algae blooms?

Students analyze how agriculture & fertilizer runoff
affects animals, humans, and ecosystems, using
evidence from the case to support their answers.



EVIDENCE CARDS

All Evidence Cards come In two versions -
With images and graphs and Without and can
be printed or projected as needed.

Students analyze each Evidence Card and
record the following in their Evidence Log

1. Summarize the evidence in their own words.
2. Determine what this evidence suggests
What causes it

Pathway

Its Impact on living things

3. Explain what question(s) this evidence raises
for them?

Evidence Card 5 - Livestock Feedlot

Cattle are crowded together in a feeding area where large

waste collect on the ground.

Detective Prompt:
What happens to this animal waste?

Evidence Card 6 - River Flow Map
A map shows rivers carrying water from farming reg

lakes and the ocean.
s T ..

Where does this pollution end up?

No

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 - Algae-Covered Lake

A lake is covered in thick green algae that spreads across the water’s surface. The algae
blocks sunlight from reaching underwater plants and reduces oxygen levels in the water
as it grows and decomposes.

Detective Prompt:

Why is algae growing so quickly here?

Evidence Card 2 - Fertilizer Spreaders in a Field

Farm equipment sprays fertilizer across large crop fields to help plants grow. The
fertilizer contains nutrients such as nitrogen and phosphorus that do not stay only on
the crops.

Detective Prompt:

Where does this fertilizer go after it rains?

Evidence Card 3 - Fish Kill Photo

Dead fish float on the surface of a river, showing signs of low oxygen levels in the water.
Many aquatic organisms are unable to survive when oxygen levels drop too quickly.
Detective Prompt:

What caused these fish to die?

A diagram shows: wver farm fields. This runoff connects land activities
directly to wal

Detective

re crowded tog
ect on the ground.
Detective Prompt:
What happens to this animal waste?

eeding area where large amounts of animal waste




Part 8-10

Part 9 — Solutions & Action Plan
Personal Actions (Things individuals can do)

Community / School Actions

Part 8 — The Big Question

Students synthesize all their learning to explain the
main cause of agriculture & fertilizer runoff in this
case.

Part 9 — Claim-Evidence-Reasoning (CER)
Students write a structured scientific argument,
making a claim, supporting it with evidence, and
explaining their reasoning.

Part 10 — Reflection and Solutions

Students propose realistic actions at the personal,
school, and government levels, moving from
awareness to problem-solving.



Full Teacher Answer Key

Teacher Answer Key
Background Questions

1. What is agricultural runoff?

Agricultural runoff is when rain or irrigation washes fertilizer, manure, and chemical’
from farms into nearby water systems.

2. How is a healthy water system different from one affected by fertilizer runoff?
Healthy water systems are clear and balanced, while polluted ones have algae bloo
low oxygen, and dying animals.

3. Why is agricultural runoff difficult to control and reverse?

Because farming happens across large areas and nutrients move easily with water.

Evidence Log — Key Points

Evidence # Key Understanding
1 Algae blooms show excess nutrients.
2 Fertilizers are applied to fields.
3 Fish die from low oxygen.
4 Rain carries nutrients into streams.
5 Animal waste adds pollution.
6 Rivers transport runoff long distances.
7 Dead zones form in oceans.
8 Drinking water becomes unsafe.
9 Over-irrigation increases runoff,
10 No buffer zones worsen pollution.
Suspect Ranking
High:

Chemical fertilizers
Livestock waste

Moderate:
Over-irrigation

Lower:
Tilled farmland
Lack of buffer zones

Pathway Tracking
Field - Rain - Stream -> River - Lake -> Algae bloom - Fish death
Feedlot - Waste - Runoff - River - Ocean -» Dead zone

Impact Analysis

Water Systems:

Murky water, oxygen loss, unsafe drinking water
Ecosystems:

Fish die-offs, disrupted food webs, biodiversity loss
Humans:

Health risks, lost recreation, fishing industry impacts

Big Question — Sample Answer

Farming practices led to dead zones because fertilizers and animal waste wash into water
systems. Evidence shows fertilizer use (Evidence 2), runoff pathways (Evidence 4), and dead
zones in oceans (Evidence 7). These nutrients cause algae blooms that remove oxygen, killing
fish and other organisms.

CER Sample

Claim:

Fertilizer use is the main cause.

Evidence:

Evidence 2 and 4

Reasoning:

Fertilizer applied to fields washes into water and fuels algae growth.

Solutions
Personal:
Support sustainable farming, reduce food waste
Community:

Plant buffer strips, protect waterways
Government:

Limit fertilizer use, support best practices

Background Reading: What Is Agriculture & Fertilizer Runoff?

Farms grow the food people eat and raise animals for meat, milk, and eggs. To increase crop
production, farmers use fertilizers, manure, and irrigation. We often assume these materials
stay in the fields, but scientists are increasingly concerned about agricultural runoff—the
movement of nutrients and waste from farmland into nearby water systems.

When it rains or fields are overwatered, fertilizer and animal waste can wash into streams,
rivers, and lakes. These nutrients cause algae to grow rapidly. As algae die and decompose, they
use up oxygen in the water. This can create low-oxygen areas where fish and other organisms
cannot survive.

Healthy water systems depend on balanced nutrients and oxygen levels. When too many
nutrients enter the water, ecosystems can collapse.

How Is a Healthy Water System Different from One Affected by Runoff?
Healthy water systems are clear, balanced, and full of life. Plants, fish, and insects all survive,
and oxygen levels stay stable.

Water systems affected by runoff are often green, murky, and low in oxygen. Algae blooms
block sunlight, fish die, and food webs are disrupted.

Another key difference is stability. Healthy systems recover from change, while polluted
systems are fragile and easily damaged.

Why Is Agricultural Runoff Difficult to Control and Reverse?
Runoff is difficult to control because farms cover large areas and water moves easily across
land. Even small amounts of fertilizer can cause problems when added together.

s, they are hard to remove. Algae blooms can return again
essential and widespread, scientists and governments face major
noff while still producing enough food.



As a special bonus, 1 want to send you a few
resources that you can use in your classroom

tomorrow. Completely free and geared towards IwF
what you teach!

Just %&md then choose what you teach!
\

for your interest
in this resource! @ devon@teachwithfergy.com

Teach With § -
Fergy



https://teachsciencewithfergy.com/thank-you-resources/
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