THE CLOUDY RESERVOIR
DATA ANALYSIS AND
GRAPHING INVESTIGATION

Turn students into
environmental scientists

analyzing real-world data
to solve an ecosystem
case file.

 SCROLL

2 ~ to take a look inside!
GRAPHING AND ANALYZING ECOSYSTEM
IMPACTS USING REAL DATA




Complete student case file with
guided Investigation
worksheets.

Multiple real-data datasets and
graphs

What You Get

O-PREP. JUST PRINT TO GO!

Full Case File breakdown

Glossary of Terms
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HOW THIS ACTIVITY HELPS YOU

> Saves prep time with a fully structured, ES7{IRESN eIV SV ) 3 b ks
print-and-go investigation. WILL DEVELOP

> Drives high engagement while stil e Data Analysis &
meeting academic goals as students are = Graphing

Construction Clearing | 18

[ Day | Rainfall (mm)

Interested in what they’re doing. e Evidence Evaluation

> Builds deep understanding with real- o Scientific Reasoning
world relevance as the students  Claim-Evidence- Ill
analyze real evidence, make Reasoning Writing R

connections, and using CER to explain  ® CoIIaborative.
the impact on the environment. Problem Solving




HOW THIS MYSTERY

WILL HELP YOU

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

Y>Engages every learner through a hands-on, high-interest, real-life
Environmental Case Study that boost motivation and participation.

Y>> Provides a consistent assessment tool with answer keys and rubrics.

Y>> Builds essential skills such as data literacy, graphing, problem-
solving, teamwork, and evidence-based writing skills.



) How land clearing increases erosion

How sediment runoff affects water

quality

How heavy rainfall intensifies runoff

and stream flow

The relationship between turbidity

and drinking water safety

How human land use impacts
freshwater systems

Hlow environmental Ghanges can be

BUILD TEAMWORK, CRITICAL THINKING, & measured and monitored

SCIENTIFIC REASONING.

What Will Your
Students Learn?

* INCLUDES

EXTENSION
ACTIVITY
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Part 1 - Mission

Briefing

Part 1 - Mission Briefing

The city’s main drinking water reservoir has recently become unusually cloudy. Water treatment staff
noticed that turbidity levels increased over the past week. The reservoir is fed by a stream that flows
from a forested area, past a construction site, and into the reservoir intake zone. Residents are
concerned that changes in land use upstream may be affecting water quality.

Sites (in order along the stream)
Site 1: Forested Headwaters — Site 2: Construction Clearing — Site 3: Stream Below Construction -
Site 4: Reservoir Intake

Your Job

« Study the evidence (datasets and notes)
Create graphs for each data set
Decide which data is most reliable
Determine what likely caused the cloudy water
Support your conclusion using evidence

. = = @»

Background

Turbidity measures how cloudy water is. Cloudiness often increases when soil or sediment enters a
water supply. Heavy rainfall can wash loose soil into streams through runoff. Land clearing for
construction can increase erosion if vegetation is removed. Higher water flow rates may carry more
sediment into reservoirs.

First Task
Create a drawing of the reservoir and surrounding areas using the information provided. Use the
information provided but also be creative.

Learn about Cloudy Reservoirs and
how they affect an ecosystem
Review background science concepts
Examine site locations within the
ecosystem

Create a labeled environmental
drawing

Prepare to analyze multiple datasets
Investigate possible causes of
ecosystem change

Use evidence to determine the most
likely explanation



Review team notes and data
collection methods

Examine multiple environmental
datasets

Part 2 - Evidence

Packet

Part 2 — Evidence Packet

Create a graph for each dataset.

Team Notes

Team A: Measured turbidity levels at all four sites using a turbidity meter at 8:30 AM.
Team B: Recorded daily rainfall totals from a nearby weather station.

Team C: Measured water flow rate (stream speed) at each site.

Team D: Documented construction activity upstream during the past week.

o Create graphs for each dataset
Site Turbidity (NTU)
Forested Headwaters 5
Construction Clearing 18
Stream Below Construction | 34
Reservoir Intake 29

Dataset 2 — Team B Rainfall Totals (Past 5 Days)

Day | Rainfall (mm)
Dayl |1
Day2 |2
Day 3 | 39
Day 4 | 26
Day5 | 18

Dataset 3 — Team C Stream Flow Rate

Site

Flow Rate (m/s)

Forested Headwaters

0.4

Day | Area Cleared (m?)
Day 1 | 150

Day 2 | 180

Day 3 | 920

Day 4 | 1100

Day 5 | 980

Dataset 4 — Team D Construction Log

Turbidity (NTU)
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Rainfall (mm)
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Dataset 1 - Team A Turbidity Readings

Construction Clearing 0.7 w‘-ﬂ““ﬂwdmw an 00 . I
Stream Below Construction | 1.2 § e s;whi“‘
Reservoir Intake 1.0

Dataset 2 - Team B Rainfall Totals (Past 5 Days)

Day 1 Day 2 Day 3 Day 4 Day 5

Compare data across sites or over
time

Look for patterns, trends, and
relationships

Prepare to evaluate evidence and
determine the cause of change




Part 3 - Analysis o Answer trend-based questions

Taks using data
o |dentify patterns and relationships

across datasets
e Evaluate data reliability and

ge rred in construction activity during Days 3-57?
|
Why? What would you do to
nreliable) e-check?
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e Decide which evidence Is strongest

aaaaaaaaaaaaa

Evidence shows increased land clearing

ppppppp

o Determine what most likely caused
the Cloudy Reservoir

e Use evidence to support
conclusions



Part 4 - Claim, o \Write a clear claim answering

Evidence, Reasoning the driving question

o Select specific evidence from
the datasets

o Students use data to support
their explanation

o Explain the cause-and-effect
relationships

o Connect scientific concepts to
your conclusion

EEEEEE



Full Teacher Answer Key

Teacher Answer Key
Part 2 Graphs
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Part 3:
A. Trend Hunt
1. Which site has the highest turbidity level?
Stream Below Construction (Site 3)
s Turbidity = 34 NTU
+ Higher turbidity means cloudier water
= Indicates more sediment is present in the water downstream from the construction site

2. How does stream flow rate change across the sites?
Flow rate increases from Site 1 to Site 3, then remains slightly lower at Site 4,
« Forested Headwaters = 0.4 m/s
« Construction Clearing = 0.7 m/s
= Stream Below Construction = 1.2 m/s
« Reservoir Intake = 1.0 m/s
This suggests faster-moving water may be carrying sediment downstream into the reservoir.

3. What happened to rainfall totals over the past few days?

Rainfall increased significantly during Days 3-5, with heavy rainfall occurring:
+ Day3=39mm
« Dayd=26mm
s+ Day5=18mm

This may have increased runoff and erosion upstream.

4. What change occurred in construction activity during Days 3-57
Construction activity increased sharply, with much larger areas of land being cleared:
« Day 3 =920 m* cleared
« Dayd=1100 m? cleared
+ Day 5 =980 m® cleared
This suggests vegetation may have been removed, increasing the risk of soil erosion during rainfall.

B. Data Quality Check — Teacher Answers

Dataset Rating Why? What would you do to

| i { double-check?

Dataset 1 Strong Direct field measurements of water Repeat turbidity readings
| (Turbidity) clarity using turbidity meter | at each site

Dataser 2 (Rainfall | Strong Data collected from nearby weather Compare with data from
| Totals) station | another local station

Datasét 3 (Flow Nieds Flow rate measurements may vany Repeat measurements

Rate) Caution depending on measurement method using calibrated

or stream depth equipment
Dataset 4 Needs Construction reports may be estimates | Confirm with on-site
{Construction Log) | Caution | rather than exact measurements inspection or project
records

C. What Really Happened?
Evidence shows turbidity increased downstream
YES - Turbidity increases from 5 NTU at Site 1 to 34 NTU at Site 3

Evidence shows heavy rainfall occurred
YES - Rainfall totals increase significantly during Days 3=5

Evidence shows increased land clearing
YES - Area cleared increases to over 900 m® during Days 3-5

There is at least one questionable data point
YES
» Flow rate measurements may vary depending on how they were collected
« Construction clearing data may be estimated rather than directly measured
=» These datasets should be treated with caution when drawing conclusions

Part 4:

sampl - —
Claim:

Soil en

Evider

Turbid

Rainfa Extension Activity Protecting the Drinking Water Supply — Answer Key
Constr Students were asked to:

Reasol 1. Recommend one environmental solution to reduce soil erosion or sediment entering the
Land ¢ reservoir after rainfall

strean 2. Design a follow-up investigation to menitor whether reserveir conditions are improving
inthe Because this is an open-ended envi Ip solving task, there is no single correct answer.

However, strong responses should dearly connect:
+ Land clearing
«  Soil erosion
+ Rainfall runoff
+ Sediment movement

s Turbidity (water cloudiness)
? + Drinking water quality

Part 1 = Environmental Solution

Acceptable Student Responses May Include:

Students might suggest:
« Installing erosion control barriers near the construction site
= Planting vegetation to stabilize exposed soil
+  Using silt fences around construction areas
+ Limiting land clearing before heavy rainfall
+ Covering exposed soil with mulch or tarps
» Building drainage channels to reduce runoff
« Creating buffer 2ones near the stream
» Reducing construction activity during wet weather
+ Installing sediment traps before water enters the stream

Strong Responses Should Explaln That These Actions Would:
+ Reduce soil erosion
«  Prevent loose sediment from entering streams
+  Limit sediment runoff after rainfall
+ Improve water clarity
+ Reduce turbidity in the reservoir
= Protect drinking water quality

Sample High-Level Student Response:

Envirenmental Solution:

The construction company could plant grass or other plants around cleared areas to help hold soil in
place.

Explanation:

Plants help prevent soil from being washed away by rainfall runoff. This would reduce the amount of
sediment entering the stream and keep the reservoir water clearer.

Part 2 - Follow-Up Investigation Plan
Students were asked to design a monitoring plan using one of the following:
«  Rainfall
«  Turbidity
« Land clearing
« Stream flow rate

Acceptable Investigation Plans May Include:
Students may suggest:

+ Measuring turbidity levels at all four sites
Monitoring turbidity near the reservolr intake
Measuring stream flow rate after rainfall
Tracking how much land is cleared each day
Monitoring sediment levels downstream
Comparing turbidity before and after rainfall events
Monitoring water clarity over time
Measuring runoff entering the stream

L

Strong Responses Should Include:

v/ What will be measured

v Where measurements will take place

v/ Why the data helps track sediment levels

Sample High-Level Student Response:

Factor Chasen: Turbidity

What would be measured:

Turbidity levels in the stream

Where:

Below the construction site and near the reservoir intake

Why:

Higher turbidity indicates more sediment in the water. Monitoring turbidity over time helps determine
hether erosion is d ing after envi I ch are made.

Assessment Guidance:
Students do not need to use exact scientific vocabulary.
However, their response should:

+ Connect erosion or runoff to water clarity

+  Show und ding of how sedi affects turbidity

+ Demonstrate logical reasoning for menitoring water quality

Glossary of Terms

Analyze — To look closely at information to figure something out.
Buffer zone — An area of plants or grass that helps stop soil from washing into water.
Calibrate — To check a tool to make sure it measures correctly.
Claim — Your main answer to the question you are trying to solve.
Clarity — How clear or cloudy water is.
Community — People who live in the same area.
Construction site — An area where buildings or roads are being built.
Data reliability — How trustworthy or accurate the data is.

Dataset — A group of information shown in a table or graph.
Drinking water supply — Water that is treated and safe for people to drink.
Erosion — The movement of soil from one place to another by wind or water.
Environmental — Related to the natural world (land, water, air).
Evidence — Facts or information that support your claim.

Flow rate — How fast water moves through a stream or river.
Headwaters — The beginning part of a stream or river where water first starts to flow.
Investigation — A careful studv tn find nut what hannanad
Land clearing — Remoy = ='==ws == emns ssmms am cean as e

Monitor — To check soi
Outlier — A data value
Pattern — Something tt
Rainfall — The amount
Reservoir — A large boc
Runoff — Water that flc
Sediment — Small piece
Site — A location where
Soil — The top layer of ¢
Stormwater — Rainwat
Stream — A small flowir
Trend — A pattern shov
Turbidity — How cloudy
Turbidity meter — A toi
Upstream — Closer to v
Vegetation — Plants grc
Water quality — How cl

Rubric:
Criteria 1~ Beginning 2 - Approaching 3 - Meets 4 - Exceeds
Expectations Expectations Expectations
Graphing & Data | Graphs are Graphs include Graphs are mostly | All graphs are accurate,
Representation | incomplete, missing | some correct accurate with clearly titled, correctly
labels, incorrect elements but have | correct labels and | labeled (axes & units),
graph type, or data | labeling errors or appropriate graph | appropriate graph type
is largely inaccurate | plotting mistakes type is chosen, and patterns
| are clearly visible
Trend Analysis | Struggles to identify | Identifies some Correctly identifies | Accurately identifies
patterns or trends but major patterns and explains clear
provides incorrect explanations are with some patterns across
conclusions unclear supporting data multiple datasets with
supporting data values
Data Quality Does not correctly | Identifies reliability | Correctly evaluates | Accurately evaluates
Evaluation evaluate dataset issues but most datasets with | reliability of all datasets
reliability explanations are reasonable and provides clear
limited explanations reasoning and logical
methods to double-
| | | check data
Checklist / Shows limited Shows partial Correctly Correctly interprets all
Evidence understanding of understanding but | interprets most evidence-based
Interpretation the evidence some incorrect checklist items checklist items with
conclusions strong justification
Claim (CER) Claim is missing or | Claim is vague or Clear claim that Clear, precise claim
incorrect incomplete answers the driving | that directly answers
question the driving question
Evidence (CER) Evidence is missing | Uses limited or Uses at least three | Uses three or more
or incorrect partially accurate relevant data specific, accurate data
evidence points points from multiple
datasets
Reasoning (CER) | Reasoning is Shows basic Shows clear cause- | Clearly connects
unclear or missing understanding of and-effect environmental factors,
cause and effect reasoning with human activities, and
minor gaps data trends to
ecosystem impacts
using logical scientific
explanation
Collaboration & | Limited Participates Completes Actively fulfills assigned
Role participation im inconsistently assigned role role and contributes
Participation group work responsibilities meaningfully
Environmental | Drawing is Drawing includes Drawing includes Drawing clearly
Drawing some correct all major locations

incomplete or

Missing Key

includes all major

QCatlons, SHOWS

Glossary & Rubric
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for your interest _
in this resource! Teach With Fergy

| am a real person and If
you have any guestions,
suggestions, or concerns,

please reach out. \’




