


Lesson 1

The Minnesota River
Watershed




/Guiding Question:,
How can we describe

the movement of
'\ water into the

1
I
I

1
\




/ Learning Goal

1
! Describe the ways that water

\

| and pollution moves through
\ the Minnesota River
\V\Vatershed.




Agenda

1. Unit Overview-Problem Introduction
2. Modeling a Watershed
&, 3. Watershed Definition
»# . s.¢ . 4. Finding Minnesota River's
watersheds




Do you go to the a lake or river with
your family or friends?

~ What do you do at the lake or river?



Riverside Chat #1

Native Americans, First to use the River

RIVERSIDE CHATS

Oral Histories of Longtime Residents
in the Minnesota River Basin



https://mrbdc.mnsu.edu/mnbasin/interviews/interviews.html

s it safe to swim, boat, and fish in

Minnesota’s Lakes and Rivers?

Concentration of clean &
polluted anesota streams

e

e : . Minnesota subbasins
: Most streams polluted

« of polluted
v A

Mast streams clean

( ) { >



http://blogs.twincities.com/politics/2015/08/31/minnesotas-polluted-and-clean-waters-mapped/
http://blogs.twincities.com/politics/2015/08/31/minnesotas-polluted-and-clean-waters-mapped/

How do we know if the
Minnesota River is polluted and
what can we do if it is?




*. Where do you think the water in our
l. lakes and rivers comes from?



Modeling The Flow of Water

Source of water for lakes and streams

Group Supplies

-1 large piece of paper

-1 large piece of cardboard
-4 felt tip markers (2 are blue)
-Transparent tape

-Spray bottle with water




Constructing your Model

In your group....

1. Crumple up your large piece of
paper. The looser the better.

2. Smooth it back out, leave some
wrinkles in the paper. This is
your landscape.

3. Use the transparent tape to tape
down corners of the paper on
the cardboard.

4. Using your non-blue marker

color the ridges (High area) of
Taken from
your land. https://omsi.edu/sites/all/F TP/files/expeditionnw/4.E.1.Crumple.pdf

Cardboard



https://omsi.edu/sites/all/FTP/files/expeditionnw/4.E.1.Crumple.pdf

Predictions

You are going to rain on your paper landscape with the spray
bottle. Before it rains make some predictions and record them in
your science notebook.

1. Using the BLUE marker draw on your landscape where you
think the water will flow.
2. In your notebook draw your landscape showing where your
ridges are.
3. In your Notebook answer these questions
a. Where do you think the water flow when you spray the
bottle?

b. Are there any places in your model where you think the
water will not flow?




—

Test Your Prediction

. Get a spray bottle of water.
2. Lightly spray water on top

of the paper.

Watch as the water slides
down the sides of your
ridges.

Set off to the side to dry.

Cardboard

Taken from
https://omsi.edu/sites/all/F TP/files/expeditionnw/4.E.1.Crumple.pdf



https://omsi.edu/sites/all/FTP/files/expeditionnw/4.E.1.Crumple.pdf

Results

—_—

. Record your observations of your model.

What direction does water flow in your model, what is
your evidence?

Look at the predictions you made, where your
predictions correct? Why/Why Not?

How can we use this model to show how how
pollutants may get into Minnesota’s Rivers and Lakes?




Modeling The Flow of Water

Parts of the Model

Draw a picture your model, including the spray bottle. Label the
following

Rain

Direction of water flow as an arrow

Ridge/Height of Land
Rivers

Lakes

Al o

Taken from https://omsi.edu/sites/all/FTP/files/expeditionnw/4.E.1.Crumple.pdf



https://omsi.edu/sites/all/FTP/files/expeditionnw/4.E.1.Crumple.pdf




hitp:fitechalive.mturedu/meec/moduleQ1ANatershed. himl



http://techalive.mtu.edu/meec/module01/Watershed.html

Animation by: Bramer


http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/developers.rxml?hret=/guides/mtr/hyd/run.rxml
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." How can we describe

‘ .

» the movement of water
\
\into the Minnesota
\
LRiver?




Every lake & river in Minnesota

Finneer Press graphic by Devid M Mantgomeny
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http://blogs.twincities.com/politics/files/2015/06/river-alone.jpg
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https://www.maswcd.org/Youth_Education/StudyGuides/WatersStudyGuide.htm

|dentifying Watersheds

Minnesota River Watersheds

The map below shows all the rivers and lakes in Minnesota, Use the map to find the watersheds that
flow into the Minnesota river basin, The Minnesota river is show as the darkest line running.

1, Draw the watersheds on the Evary lake & river in Minnesota map,
@ Find the Minnesota river {the dark thick line on the map)
tn Find a rivar thal flows into tha Minnesota River and trace it the source of all the water for
that river, Circle all the sources,
¢. Ropeat for every river flowing info the Minnesota river.
d. Color each circled watershed a diffarent color,
o, Add arrows to show what direction the water is flowing,
Every lake & river in Minnesota

R e o 0 e+

2, What did you look ait {patterns, shapes, linas) on the map to help you drw the watersheds?

3. Are ihere any areas where you were not sure where o draw the kne? Whal more information do
you wish you had?

Reflection and Analysis
Dirsctions: Use the official map of Minnesaota River's watershed and the watarshed map you made o
answer the questions balow.

Official Watersheds aof the Minnesota River

4. How well doss the walarsheds you made match the Official watershed of the Minnesola River?

5. It what ways ars the watershed your drew the same as the offical watersheds?

6. It what ways are he walershed you drew different from the official watersheds

7. Why do you think the watershed you made are different from the the Official Watersheds?

8. Do you agrae with the the official watersheds map? Why or Why Nat?




The map below shows all the rivers and lakes in Southern Minnesota. Use the
map to find the watersheds that flow into the Minnesota river basin. The Minnesota

river is show as the darkest line.
1. Draw the watersheds on the Every lake & river in Minnesota

map.

b. Find the Minnesota river (the dark thick line on the map)

c. Find ariver that flows into the Minnesota River and trace it
the source of all the water for that river. Circle all the
sources.

d. Repeat for every river flowing into the Minnesota river.

e. Color each circled watershed a different color.

f. Add arrows to show what direction the water is flowing.




Every lake & river in Minnesota

Every lake & river in Minnesota

Promoer Preus geophe by Eovia M. Monsgomery
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http://blogs.twincities.com/politics/files/2015/06/river-alone.jpg
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Minnesota River Watershed Map




Official Watersheds

3 7
5 %
= G, P
: River BT
=
< 8 =
% P :
% S 7o
B
%t e SR INDEX MAP
% 3 =
4 z
=3 & 2
b £
e o
Lt
)
€
j:}a\cd
Ry > &
o y B e
,E\C ?_'gqﬂr Wuhﬂm ,q adld
fé’ e 1 s
= b, e
Q‘P n%m““’d ver <4 waft
. = v g i,
v %3«
ter £ 'f-;
T o
e b
R crehe

https://mrbdc.mnsu.edu/mrbdc-data-inventory

My Watersheds




Riverside Chat #2

Many rivers come together

RIVERSIDE CHATS

Oral Histories of Longtime Residents
in the Minnesota River Basin



https://mrbdc.mnsu.edu/mnbasin/interviews/interviews.html

/Guiding Question:,
." How can we describe

‘ .

» the movement of water
\
\into the Minnesota
\
LRiver?




How do we know if the
Minnesota River is polluted and
what can we do if it is?







: How can we monitor the

\
|
1
I
1

' Minnesota River for pollution? )

/




\

/" Learning Goal *

\

1

. Design a monitoring program

| for the Minnesota River
Watershed




Agenda

. Water pollutants in the Minnesota River
. How to measure phosphate and nitrates in
water

. Design a monitoring procedure for the
Minnesota river




How do we know if the
Minnesota River is polluted and
what can we do if it is?







Nutrient Pollution Test Lab

Nutrient Pollution Testing Lab

Graph Your Data
Why: MNutrient Poliution is a major concem in the Minnesota River Basin. You will leam the procedure used to [T L
manifor water quality in the Minnesota River Watershads. You will use what you leamed in this lab to develop =5 ™7 | T T
a plan to monitor the water quality for the River and its for nutrient poliution. g + i e | Ih m
4t ottt 11 +
Investigation Question: Which water type has the highest levels of nutrient pollution? L1 1 1 | (] witrate
Safety | 1 !
| 11 I
» Where gloves when handiing all water samples and fest tablets 1 i i Y r [] Phosphate
» Where safety gogales 1 =TT |
& Wash yourhands in hot, soapy water at end of lab. 4=} + i g — 4 In
« Inform your teacher of any spills - N - - 4
| I
Supplies 1
t 1EH Nl e | - |-
1. 4 different water samples: Tap water, clear stream water, lake/pond water, water with fertilizer in l . | | |
Beakes f=t—1 B B g
2. Color Matching Card from LaMotte 4t o TT1T1 b
3. Directions for Phosphate and Nitrate Tests | - + [ I [
4. 4 Testtubes 4=t +——4——{—} +
5. 4 Nitrate tablets 1Ll Lty
6. 4 Phasphate tablets 11 [N T N |
7. Botthe of deionized water | |
P 1t [ 111+ +
1. Yourgroup will have 30 minutes o complete 2 tests for each of the 4 water samples. This is 8 tests in * ' T I T | ¢ I
all and each test takes 5-10 minutes. Divide the data table up 50 that each test can be daone in the 30 W | ==t I B
minuies you have fo complete the lab. : N e Ty
2. SAFETY: Put on Gloves and Safety goggles
3. Make observations of your water sample
4. Complete your assigned test using the instruction cards found at your table
5. Rinse the test tubes between tests with the deionized water.
) Explanation
6. Clean up the table, dispose of your gloves, and wash your hands
7. Sha data with th o ate the data table :
re your & group o compl Clmim (Using your data table, answer the investigation question )
Data
Water Sample Observations Nitrate { ppm) Phosphate (ppm)
Tap Evidence (Provide qumbecs with unils as well #s obsarvations from your data table or graph that
suppor your claim)
PondLake
Stream
Raasaning (Why did you get the results you did? Use tha key words: fertfizer, nutnents, phosphate,
Fertiizer rungfl, ritrate )




Why: Nutrient Pollution is a major concern in the
Minnesota River Basin. You will learn the procedure used
to monitor water quality in the Minnesota River
Watersheds. You will use what you learned in this lab to
develop a plan to monitor the water quality for the
Minnesota River and its Watersheds for nutrient pollution.

Investigation Question: Which water type has the
highest levels of nutrient pollution?




Directions

1) Put on Gloves

2) Fill up a container with water
from the testing site

3) Fill up a test tube to the 5 ml
mark with your testing water

4) Get the NITRATE test tablet
and put into tube, cap the tube

9) turn the tube upside down and
back up until the table
dissolves.

6) Seta 5 min Timer

7) Match the color of the test tube
to the card.




Directions

1) Put on Gloves

2) Fill up a container with water
from the testing site

3) Fill up a test tube to the 10 ml
mark with your testing water

4) Get the PHOSPHATE test tablet
and put into tube, cap the tube

5) Turn the tube upside down and
back up until the table
dissolves.

6) Seta 5 min Timer

7) Match the color of the test tube
to the card.




2180400 ddafl 2l
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Safety

e \Where gloves when handling all water samples and
test tablets

e \Where safety goggles

e \Wash your hands in hot, soapy water at end of lab.

e Inform your teacher of any spills




Supplies

1. 4 different water samples: Tap water, clear stream
water, lake/pond water, water with fertilizer in a beaker
Color Matching Card from LaMotte
Directions for Phosphate and Nitrate Tests
. 4 Test tubes

. 4 Nitrate tablets

. 4 Phosphate tablets

. Bottle of deionized water

N o oA~ WN




Make a Plan

Your group will have 30 minutes to complete 2 tests for each of the 4
water samples. This is 8 tests in all and each test takes 5-10 minutes.
Divide the data table up so that each test can be done in the 30 minutes
you have to complete the lab.

Data -

Water Sample Observations Nitrate (ppm) Phosphate (ppm)

Tap

Pond/Lake

Stream

Fertilizer




Nutrient Pollution Test Lab

Collect Your Data

You have 30-Min




Clean-up

1. Rinse out your test tubes with deionized water
2. Get a rag and wipe down your lab table

3. Put all lab supplies back where you got them
4. Throw away your gloves

5. Wash your hands



Graph Your Data

Nutrient Pollution Test Lab

y-axis

Key

L] Nitrate

[ ] Phosphate

X-axis



Explanation
Claim (Using your data table, answer the investigation question)

Evidence (Provide numbers with units as well as observations from your data table
or graph that support your claim)

Reasoning (Why did you get the results you did? Use the key words: fertilizer,

nutrients, phosphate, runoff, nitrate)

Read “Nutrients: Phosphorus, Nitrogen Sources, Impact on Water Quality” for
scientific knowledge to your reasoning.

Nutrients: Phosphorus, Nitrogen

Sources, Impact on Water Quality

Minnesota - A General Overview
Pollution

Control Water Quality/lmpaired Waters #3.22 + May 2008

Agency

. n the 1997 Clean Water Action Plan the




How do we know if the
Minnesota River is polluted and
what can we do if it is?
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. How can we monitor the
' Minnesota River for pollution? )

/




Riverside Chat #3

Water Quality Monitoring

RIVERSIDE CHATS

Oral Histories of Longtime Residents
in the Minnesota River Basin



https://mrbdc.mnsu.edu/mnbasin/interviews/interviews.html




You will be making a plan to monitor
the water quality for the Minnesota
River, what should be in the plan?



With your group, develop a plan to monitor the water quality of
Minnesota River's Watershed.

Include everything you came up on your class’s criteria chart.

You will have 20 minutes to come up with your plan




1.

Pick one person at
your table that will
present your group’s
plan in our poster
session.

. Everybody else will

visit 3 different groups
to learn about their
plan and ask
guestions

http://www.scienceteacherprogram.org/P1S2011/Posters/index.html



1. Your group will stay together and rotate
through 3 different groups. You will have 5 min
at each group.

2. At each station each person in the group will
ask 1 question about the plan.

3. Each person will have 3 stickers to put on the
BEST part of the plan presented for each

group.



Use the feedback you got from the other groups AND what you saw from
your presentations and answer these questions.

1. What was the best part of the plan that your group
created?

1. What do you want to add or change in your plan using
what you learned from other groups?










Make claims and

provide evidence for
pollution levels in the
Minnesota River




Agenda

1. Collect Data
2. Graphical representation of data
3. Claims and Evidence




How do we know if the
Minnesota River is polluted and
what can we do if it is?




Monitoring Plan

Review plans made last lesson




Constraint

Vocabulary

Limit you must consider when designing
a plan or solving a problem.

Examples: Cost, Maintenance, availability
of technology,




Nutrient Pollution in the Minnesota River Basin

Nutrient Pollution in Minnesota River Basin e o (L Tl Mg

The results of your Minnesota River Watersheds monitoring are in, The Minnesota Palution Contral agency
has collected phosphornus and nitrogen cancentrations starting as far back as 2006, for some arena that is over
10 years of data. Your task o complete the data table below and Pl your own graphi
1. Go toWalamshed Load Monitodng (WPLMN] Data Miower
2. Set the following settings
A, Average Values
b, Check; Watersheds and Sutwatersheds
e, Check Total Kjeidahi Nirogen
d, Get your pan tol for the map
3, Hover over the walersheds of the Minnesota River Basin, wiite down the lesting site name, and recond

Bath tha Total Kjeidahi Nirogen and the Tolal Phaspharus for the site.

Watorshad Teating Sl Averoge Values of Avorage values of
Total Kjeidahl Nitrogen (mg/L) | Total Phosphors [mgi)

Uppsid Minainoln Wallow Bank River

CHAHAD Claims | Evidence
Pomme de Teme
Live Qi Parka
Chippewa
Yalow Medicne

Granhical lon for Total Phosph

Hamwk
Radwood
Cotonwood
Micktie Mnnasots | Soven Mile Croak ne

St Petar
‘Watoow
Bue Earth
Lis Susur
Lowar Minnesots High |sand Creak

CHARE
Mot Revar 81 | Nr Lac Chis Pase,

MN

Claims Evidence

Mimasot Fver 82 | At Morion, M
Mimnasotn Rived 83 | Al Judsan
Misvsots River 14 [ Al 51 Potar
Mimaacis Fiver 85 | Al Jordan
Mot River m8 | Al Forl Snollng

Bts ok Caption (written on next notebook page




Go to the Watershed Pollutant
Load Monitoring Network
(WPLMN) Data Viewer



https://public.tableau.com/profile/mpca.data.services#!/vizhome/WatershedPollutantLoadMonitoringNetworkWPLMNDataViewer/WPLMNBrowser
https://public.tableau.com/profile/mpca.data.services#!/vizhome/WatershedPollutantLoadMonitoringNetworkWPLMNDataViewer/WPLMNBrowser
https://public.tableau.com/profile/mpca.data.services#!/vizhome/WatershedPollutantLoadMonitoringNetworkWPLMNDataViewer/WPLMNBrowser

Nutrient Pollution in the Minnesota River Basin

WPLMN Average values Annual values Hydrographs Daily Instructions Definitions
overview and with sample concentrations
sites collection points and loads

Click a watershed to select and click the map background to clear selection. Parameter

Dissolved orthophosphate  YVatershed drainage areas overlap basin areas...
Clicking a shaded area will highlight the whole
drainage for a site

Search for site name or ID Hold over corner for search icon —-->
[v] ()

[i| Baptism River nr Beaver Bay, MNG1 (01092001)

| /| Beaver Creek nr Beaver Falls, CSAH2 (25053002)

'| Beaver River nr Beaver Bay, 1.2mi us of MN61 (02006003)

Measure type [i]
Big Cobb River nr Beauford, CR16 (32071001)

A J’
verage FWMC (mglL) (&) Average FWMC (mgiL) V] ; . .
0-1 . A Mass (kg) |i| Big Fork River at Big Falls, MN (77068001)

= verage Mass
0 3 [i| Big Fork River nr Bigfork, MNG (77031001)
1-1.25 Average Vol. (acre-ft)
[«/] Big Fork River nr Craigsville, MNG (77107001)
|i| Big Sucker Creek nr Palmers, CR258 (02031002)
. |i] Blue Earth River nr Blue Earth, 105th St (30021001)

1.8+ [ [/] Blue Earth River nr Rapidan, MN (30082001)

[i| Blue Earth River nr Winnebago, CSAH12 (30025001)

[i| Bois de Sioux River nr Doran, MN (54018001)

|i| Bois de Sioux River nr White Rock, SD (54034001)

[/] Boy River nr Boy River, CSAH53 (08046001)
[22] Anila Rivar nr Headand  MRIED (040220041

Total suspended solids

1.25-1.5 Average Yield (lbs/acre)
1.5-1.8

Basin
[i| Major Watershed
[i] Subwatershed

@ OpenStreetMap contributors

Apply



Where should we record our data?
Some Watersheds have MANY data points

Average FWRMC {mg;j
B 0-0.99

0.98-1.09
f 199-3099
IRt 3 00 - 6,00




Where should we record our data?

For example, Blue Earth River has MANY data points, which should we
choose?

verage FWMC (mg/L) verage FWMC {mg/L)

0.89-1.89 : 0.95-188

188 -3.98 i 1.86 -3.99

399 -6:99 ] 3.90-699

7.00+ @ 700+ 53

) Blue Earth River nr Winnebago, CSAH1

Blue Earth River nr Blue Earth, 105th St Site type: Subwatershed
Site type: Subwatershed Years: 2013 - 2015
Years: 2013 - 2015 Pararneter: Inorganic nitrogen
Parameter: Inorganic nitrogen Average FWMC (mg/L): 13

| Average FWMC (mag/L): 16

Option 1 Near Blue Earth Option 2 Near Winnebago

verage FWMC (mg/L)
089-189
1.89-3.008

00 &/ 00

Blue Earth River nr Rapidan, MN (30092
Site type: Major Watershed
Years: 2007 - 2015
Parameter: Inorganic nitrogen

Average FWMC (mg/L): 9.3

Option 3 Near Rapiden



Nutrient PIIution In the Minnesota River Basin

@ OpenStreetivap contriputors

Watershed Testing Site Average Values of Average values of

Total Kjeldahl Nitrogen (mg/L) | Total Phosphorus ( mg/L)

Upper Minnesota Téﬁuw Bank River x
CSAH40




Graphical Representation of Data

Example with Sediment

R




Graphical Representation of Data

Example with Sediment




Nutrient Pollution in the Minnesota River Basin

Use the data you collected to color
your maps of the Minnesota River
Basin. Make sure you have.

o Title

e Color

e Color key with numbers and
units

Total Nitrogen (mg/L)

Bl Earih

LJLELL LTI




Nutrient Pollution in the Minnesota River Basin

OoOodoono

Claim Evidence

What do you notice? Numbers or description of
patterns you find written as a
sentence




Source of pollution where a single point such as a pipe or a drain from a
single source.

Example: Wastewater treatment plant release treated water into the river.

Taken from https://www.pca.state.mn.us/water/requlatory-certainty-wastewater-treatment-facilities on June 18,
2018



https://www.pca.state.mn.us/water/regulatory-certainty-wastewater-treatment-facilities

Pollution that comes from many sources.

Example: Pollution runoffs into rivers and streams from farmland, lawns, and
streets.

Nonpoint
Sources

Animal Feedlot

Suburban Development

Taken from https://oceanservice.noaa.gov/education/kits/pollution/04nonpointsource.html




Fertilizers

Vocabulary




What are the major
sources of nitrogen
for Minnesota
Rivers?

Write the answer in
your notebook




What are the major
sources of
phosphorus for
Minnesota Rivers?

Write the answer In
your notebook




Land Cover

1847-1907

Minnesota Early e Historic land cover for

Settlement Vegetation Minnesota River was
- prairie.

e Minnesota’s population in
1900 was 1,751,394.

Legend

=1 Aspen-birch (eventually succeed to hardwoods) . . .

T A s Gl esd 0 conr United States population in

N Big woods - oaks, elm, basswood, ash, maple, etc. - — - ——

R Conic and bog s

=Jackpinebanms e
Lakes

vyl - i m - T s ol

-Mxedhwdwwdandpms
= Mxedwhnapinz and Norway pine
Oakq)en.ing barrens

muskeg
= Pine flats (hmﬂmk spruce, fir, cedar, & white pine
[ River bottom forest

S Wet priric

. Vegetative cover map was derived from notes and maps from General Land Office surveys conducted in
. Minnesota (1847-1907). Map was digitized by the Minnesota DNR



Land Cover

Today

Land Cover today in the Minnesota River
basin is Agriculture (Farming).

Minnesota’s population today is 5,525,000
United States Population is 323,400,000



e |Immigrants, mainly from European
countries, where able to buy cheap
land from:

o United States Government
through the Homestead Act of
1862

o Railroad Companies

e Both the US Government and the
expanding Railroads wanted to
settle the Prairie.




e The land was not great for farming, it was too dry and was plagued by
locusts (specific type of grasshopper). The soil was rich with nutrients for
farmers to grow crops on

e \With new technologies farmers were able to farm the land to feed their
family and some were able to make a profit and sell what they grew.

e Poor farming practices in the arid climate led to the dustbowl of the 1930’s.




Nitrogen PhOSphOI’US




Nutrient pollution promotes the growth of harmful
algal blooms: _
e Reducing the ability of fish and other aquatic &%
life to find food causing a decrease in fish |
population.
e Promoting the growth of thick, green muck
that impacts clear water.
e Creates toxins that can kill fish and other
animals.
e Blocks out sunlight and clogging fish gills.

Source: https://www.epa.gov/nutrientpollution/effects-environment




Dead zones and Hypoxia

Dead Zones/Hypoxia: Caused by nutrient
pollution, these are areas in salt water with
little or no oxygen where aquatic life
cannot survive.

Created by algal blooms consuming
oxygen as they die and decompose.

Gulf of Mexico Hypoxia

Largest dead zone in the United States,
measured to be 5,840 square miles in
2013.

Occurs every summer because of nutrient
pollution from the Mississippi River Basin,
an area that drains 31 upstream rivers,
including the Minnesota River

https://oceanservice.noaa.gov/podcast/feb18/nop13-
hypoxia.html




Drinking water with toxins from Algal Blooms can cause:

Rashes

Stomach or liver illness
Respiratory problems
Neurological effects

Nitrates from Fertilizers end up in drinking water if too high

can cause infants to become seriously ill and even die, know
as blue baby syndrome.

https://www.epa.gov/nutrientpollution/effects




e Increase cost in Water
Treatment-in Minnesota cost rises
from 5-10 cents per 1000 gallons
to over $4 per 1000 gallons.

e Loss of tourism losses in fishing
and boating activities, as a result of
water bodies that have been
affected harmful algal blooms. @

https://www.epa.gov/nutrientpollution/effects



Write a caption for your maps. Include
both nitrogen and phosphorus.

Your caption needs to include:

e Summary of your claims for nitrogen
and phosphorus

e The cause of the the pollution

Still muddy but getting

including changes in land use and claacer: Tiergasdnews
pOPUIation in the river is decreasing.

The bad news: it's still really

o EffeCtS Of the pouution on the natural high. Widespread adoption

of practices like cover

S Stem cropping, retention
y . and saturated buffer
make the river less m

https://lwww.pca.state.mn.us/sites/default/files/wg-swm1-03.pdf



How do we know if the
Minnesota River is polluted and
what can we do if it is?
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How can we reduce
\ the amount of Nitrogen
‘and Phosphorus in the’
-'; ‘J\/Ilnnesota Rlver’?/
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! Design and create a

. model to help mitigate the
\ flow of nitrogen and
\phosphorus into the

ghlinnesota river.




Agenda

1. Solution Introduction

2. Project Criteria and Constraints
3. Plan and model solutions

4. Write argument
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Mitigation

Vocabulary

Actions taken to reduce the cause of a problem

Example: Using less fertilizer on lawns to reduce nutrients
going into the river




You work for the Soil and Water Conservation District as an environmental engineer for the
Nicollet Country. Nicollet County in is Southern Minnesota where agriculture is the primary
land use. Nicollet County includes the Northern portion of the urban area of Mankato along
with the towns of St. Peter and New Ulm. Watersheds of upper and middle Minnesota river
are found in Nicollet County, including Seven Mile Creek.

Your task is to create an argument to convince framers, business owners, or housing
developers to use land practices that reduce pollution runoff to the Minnesota River. You can
choose an urban (business owners or housing developers) or rural (farmers) audience for your
project. Along with your argument you will need to make a model of the land practice you want
your audience to adopt.

You will work in a group to make your model while your argument will be written by yourself.












Criteria and Constraints

Criteria

-Reduces nutrient pollution in Minnesota River
-Mitigation address the source of nutrient
pollution

Constraints
-Economically viable

-Time Limited to Min to bund
,____{___—Avallable Materlals (You can add your own)
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Model Project

Rubric

Model Rubric - Group

I e e e e OO

Criteriaand | Meets all Written paragraph Lists the criteiaand | Includes an
Constraints | requirements for a (3) | clearly describes both | constraints that were | incomplete list of
plus: the criteria and considered when criteria and/or
constraints developing the model. | constraints.
Written paragraph considered when
includes additional developing a model
criteria or constraints | for mitigating the
that were not impact of water
presented in class. pollution on the
Minnesota River
Basin.

Meets all Model shows an The mitigation The mitigation

requirements for a (3) |effective approachto | approach thatis approach that is

plus: reducing the amount | modeled is missing modeled is missing
of pollution that some of the criteria many of the criteria

Model includes enters the Minnesota | and/or constraints. and/or constraints.

multiple approaches | River Basin.

to mitigating pollution | Approach meets all

for the area. the criteria and

Model incorporates constraints.

additional research

beyond resources

presented in class.
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Model Project

Supplies

Straw

Moss

Toilet paper tubes

Paper towels tubes

PVC pipes

Stream table or Shoebox of soil/sand

v, a" e * . =g B
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Present Your Model

Requirements for the presentation or video

e \What the mitigation was that you modeled
e \Why the mitigation will reduce nutrient pollution
e Everybody must speak in the presentation




Argument

Mests al
requirements for a (3)
phus:

Shows depth of
understanding of
connections betweean
nutrient polution and
land usa.

Mests al
requirements for a (3)
phus:

Clear, specific
connections are
made linking the
claim and evidence.

Meets all
requirements for a (3)
phus:

Indudes a description
of possible effects of
nutrient polution on
human health and on
the economy.

Rubric

Argument Rubric - Individual

Describes the health
of the Minnesota
River Basin in tlerms
of mutrient poliution
using data from maps

nuirient pollufion and
both population

Claim is supported
with evidence from

and effect relationship
between nutrient
pollution and
environmenial
impacts an both local
and national scales.

Claim does not
indude claims mada
from both maps and
data tables of the
data provided.

Evidance presenied
supports the claim but
is only from a single
source.

Shows partial
understanding of the
cause and effact
relationship between
nutrient pollution and
environmental
impacts.

I e T e I et

Claim does not
directly relate o the
data provided.

Evidence is limited or
does not support the
claim.

Shows very limited
understanding of the
cause and effect
relationship between
nutrient pollution and
environmental
impacts.




Writing Your Argument

Paragraph 1: Your claims and evidence
Start with your claims, SIMPLE SENTENCE AND TO THE POINT.
e Sentence about pollution for of the Minnesota River Basin in terms of
nutrient pollution using data from maps and data tables.
e How changes in population and land use relate to the pollution . USE
YOUR NOTES

Next write your evidence including NUMBERS

According to the data
e Data tables
e Maps P
» . o Notes on land use and Population -




Writing Your Argument

Paragraph 2, Reasoning

Sentence 1: Intro sentence: Summarize your claim

Sentence 2-5: Explain the effects of nutrient pollution on the Minnesota River.
Effects need to include BOTH local and National effects.

Hint: See your notes about the effects of nutrient pollution and the caption your
wrote for your maps

BONUS: Include the health and economic effects in your reasoning
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Clipart Credits



http://www.mycutegraphics.com
http://www.clipartpanda.com/

