Using the WATERSHED ASSESSMENT TOOL
How healthy, or unhealthy, is your watershed?

To start, let’s test your current knowledge. Keep in mind these questions are intended to
make you think about what you do and do not know and to spark your curiosity to use
this tool to help you find the answers!

What do you know about the watershed you live in?
What is a watershed?

What major river basin do you live in? That is, where does the rain water and snow melt in
your back yard or school parking lot ultimately go?

a) Red River of the North Basin then north through Canada to Hudson Bay

b) Rainy River Basin then north through Canada to Hudson Bay

c) Great Lakes Basin, where waters flow into Lake Superior

d) Mississippi River Basin then south to the Gulf of Mexico

e) Minnesota River Basin then to the Mississippi River and south to the Gulf of Mexico

What is the name of the major watershed you live
in? Map of Minnesota’s 81 major watersheds.
{Examples.: Sauk River, North Fork Crow River,

Long Prairie River, Redeye River, Crow Wing River, 7 e T

Rum River} S = 1 T

Are there lots of lakes and wetlands in your TR TR
watershed? T B o G

What are the predominant kinds of land uses in your g vy
watershed? T i
(For example: cropland, grassland/pastures,
urban/rural development, roads & highways, B
industry, mining, forest harvest, parks & wilderness

areas)

How much has the landscape changed in the past 100+ years?

Are there rare animals & plants or biologically diverse sites found in your watershed?

How many dams, superfund sites, and wastewater treatment plants are in your watershed?

Is the water pretty clean in your watershed for swimming, fishing and drinking?



Have any lakes or stretches of river been declared impaired? What does impaired mean?

If you were to compare the health of your watershed to other watersheds in Minnesota, do you
think it is lower or higher than the average health of watersheds across the state? Lower or
higher than other watersheds that flow to the same major river?

Now, let’s explore the Watershed Assessment Tool to help you answer those questions
you couldn’t answer or were not sure how to answer.

First, a few definitions you will need to be familiar with...

There are many different
watershed scales, from very
large (Mississippi River
watershed which encompasses
40% of the US!) to very small
(couple acre pothole wetland).
For various reasons, this tool is
organized into the ‘major’
watershed scale. Major
watersheds are also known as
HUC 8 watersheds. Minnesota
has 81 major watersheds, as
shown in this map.

A five-component framework:

This framework was adopted to organize
all the various information and data
pertaining to watershed health into an
easy to understand arrangement. Natural
systems are very complicated, so it is
necessary to organize into a framework.

The study of the
hydrologic cyle -
how water moves
through its
environment
carrying with it
nutrients, sediment,

energy, &
organisms

Key terms:
precipitation;
evapo-transpiration;
stream flows;
runoff;
water storage;

geology;
water use

Geomorphology

The study of
landforms -
their origin and
evolution as shaped
by wind and water

Biology

Connectivity

Key terms:
wind, water, &
glacial erosion;

deposition;

volcanic activity;

fluvial (landscape
changes by streams);
geology & soil types

The study of life -
animals and plants
in the lakes &
streams, the
riparian lands, and
in the contributing
watershed

The maintenance
of pathways for
biological,
hydrological, &
physical processes

Key terms:
aquatic, terrestrial &
riparian habitat;
biodiversity;
corridors;
endangered,;
threatened, species
of special concern

xamples:
dams disconnect
rivers, habitat
fragmentation from
development

Key terms:
habitat patches;
riparian vegetation;
hydrologic
connectivity

L

Water Quality

The physical,
chemical, &
biological
properties
of water

Key terms:
temperature;
turbidity;
contaminants;
point sources;
non-point sources;
assessments;
impaired




WATERSHED ASSESSMENT TOOL:
How healthy Is your watershed?

STEP 1 - BACKGROUND INFORMATION

What is a major watershed?
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Minnesota's Watershed Assessment Tool

“Connecting Our Resources”

Start by going to the Watershed Assessmel
(WAT for short) home page:
www.dnr.state.mn.us/watershed_tool/index.html

YO S oK
How Healthy are Minnesota's Watersheds? WA
The Watershed Assessment Tool gives an overiew of the ecological
health of Minnesota's 81 major watershads. Like your family physician
gathering blood pressure, weight and body temperaturd during an

annual phvsical, these rankings ndscate areas of concern and areas
weall,

[| ol b mithy
Oy providing a snapshot of the condition of cur natural systems today, LA

this assessment also provides a baseline to discuss how to improve and T
maintain haalthy systems for Eamorrow. ;‘I-If&*;'nu & health
Maoving forward, this site will report the regults from regular check-ups to
keep a doser, mote informed ave on emerging health rends, Loam ":’“" el
= What is 3
Home  Health Map Your i
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resource When done go back

Teotures ars in
nry

watershed?

to Home page

How do we define watershed health?

watarchad Haalth iz & term used to dascribe how

Il ecological syst functioning. The biggest
Chaenge n gefning the nestn of sny ven . xead nere

watarahed 15 to docide what “wall- func Boning” J_
means far sach location.

& physician will dacide if 3 human patient appaars to
ba “healthy” based on measuremants like;

= body mmperaturs,

» blood pressure,

w fwsart rate;

whila alse considering the patients aga, thair ganatic
background and thaw pursonal bealth history,

An goologest will decide if a watershed appoars to be
“hitalthy™ based on measuremants like

= habitat quality

# watar quality and quantity,

* contaminants and risk factors,

= plant and animal baodversity

whila alis considaring tha climate, geclogy, lacation
ry_= m _!J + # W |andland use history of the watarshed.

THE CHALLENGE OF MEASURING WATERSHED HEALTH

o major difference |5 that thare are not target values for scologests to wse to guide thair
"diagnosis®. s this watershed running a fewver or not? Does this wabershed have high blood presswre
ar nat?

In most cases, instead of having a threshold vaklue (98.0 body temparatura), watershad health s
maasurad by comparing the current conditen with an esbmate of how natural systams in that
locabion would funcbon if they were m oplenal bealth, OF course, mamy places are ot currently in
optemal health and there may be no exsting reference conditson to explore and undarstand o
compansan,




STEP 2 - VIEWING HEALTH SCORES

A team of experts explored a
wide variety of data sets to
create a suite of statewide
Minnesota's Watershed Assessment Tool watershed health scores. The
RESEII TR SR purpose is to provide the
public and working
professionals a platform for
understanding how healthy, or
unhealthy, our watersheds are.
e Then we can make informed
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How Healthy are Minnesota’s Watersheds? decisions about how we can
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arwual Mnl.pﬂfh.!rrﬂ:ﬁﬂ!l‘lm M:hu'ftn'l:ﬂ"n and Bress Iands and Waters' The flve-
i T —— component framework is used
ﬂ-.l_mnvﬁ'lq .'.l'lrups.iﬂ.ol_'ll‘m eorditon ol our nabural systims l.mh?. predutialr h h t

THis assessiment atia provides o basehne to deouss how to mmroe and throughout:

senistnini et e - Hydrology

Mcrvng Porwaend, e gite will report the resulls from regulal chodk-uns Lo [ ———

Fasp a coves, miors silotmad sys on smercgng el brernds i o Geomorphology

Homs  Hanlh  Blap Your - Biology

P Vateahing Fiease pmad FEEDEACK on the . ] ..

0l -"'—] Wakesved Assecamen oW 3 nua_::&né}] - Connectivity

ﬁ] m B cosssestemews | @mees - Water quality

FESOLICE

1. Take a few minutes to explore the variety of statewide results by expanding the
drop-down menu on right and clicking on the various indices

Note: Low scores (re
indicate poor health.
High scores (green)
indicate better health.

2. Now click on “Perennial Cover” under “Hydrology”

Humes 3 Aksimlamcs 3 Balursl s ey > Bog g lnem fimin 3 Baimnbed Soarssmes los & fmmres &

Watershed Scores

Correre Map: Mean Ay drokgy Nealth Sonr

ms index scores the loss of
permanent vegetation (prairie,
forests). Notice the lowest scores,
or least healthy, watersheds are in
areas dominated by cropland that
were once extensive, diverse
prairies.

Click here

pd

Pganer chch o wanershed fur @ detaked repart

3. Find the watershed you live in
then click in it to open a health report
Notice the summary information on
the right for the watershed.
Is your watershed highly developed,
forested, or predominately in
agricultural production? O ST A A A e

Water Cuality
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Watershed Health ort

Minnesota River - Mankato Watershed
HUC 8: 07020007 DNR Major: 28
Major River Bagin: Minnesots

Arca: 1,347 square miles

Stream Length: 1,586 miks

T s | Lakes Arca: 20,594 acres

T L " | watershed Mean Health Scores 45
isthran i,

Click here

5. Click on the
“download health
report” to view a
printable health
report summary
for that watershed
(shown on the
next page).

5 Tool measures five
ed health. These components are:

score, The compenent scores are also combued nto an
owverall mean (average) watershed health score; and the
index identificd with lowest score 5 the watershed minimum

Each component name 4. Take a few minutes to read these
opens a drop down menu | symmaries, to help understand what

of watershed index scores. PR
When you hover over the these 5 components and 18 indices

scale below the index, the measure.
text box on the right gives
a brief description and a
link to more detail.

Note: The 5 compone
mean scores (the average of t
-5 indices) and minimum scores
t of the 3-5 indices).

Paerennial Cover

Perennial cover ik permanent vegelation thal covers the
landscape year-round. Permanent vegetation is removed
from land when It is converted to cropland, or developed for
hurnan wee, such as roads, buildings and homes. This index
compares the amount of permanent vegetation that
coverad the watershad land surface In the 1890's to the
amount of year-round vegetation that was measured in
2001.

S L R AT SR IL KRS <_ Click here

For even more information about
a component or index, click
“Watershed Health Assessment
Results” to open a new page with
statewide results and more

[ detailed information.




Minn R-Mankato
WATERSHED HEALTH ASSESSMENT SCORES

Mean (average) Health Score 45
Minimum Health Index Score 5

Minimum Health Index: Bulogy - Habitat Cualiy
Wiatershed Assessment Tool

E

Watershed Health Scores compare and rank vanous aspects of ecological health
across Minnesota Index values are based on A vanety of data sources, calculatons
and scientific approaches. Each ndex is scored on a scale from 080 100, with O being
the least dessrabie result o condtion to 100 being the best existing condition e mast
desirable result. Major watershed scale rankings may mask the range of condiions
that occur at mone local scales. A high score may indicate the least impacted condition

in Minnesota, not necessarly a healhy conditon.

COMPONENT SCORES

_JI

@
HYDROLOGY

Mean (Ave.) 56
Minimum Index 14

GEOMORPHOLOGY
Mean (Ave.) 66
Minimum Index 58

31
Minmam index S

CONNECTIVITY
Mean {Ave.) 24
Minimum Index T

INDEX SCORES

Perennial Cover 14

Impervious Cover 87
Withdrawal a5%
Storage 19
Flow Variakbility 66

Metric Sub-Scores
Storage:

INDEX SCORES

Soll Ercgion 76
Susceptibility
Groundwaber 55
Susceptibility

Clhimate &4
Wulnerakslity :

INDEX SCORES
Terrestrial Habitat
Cuality
Stream Species
Species Richness
Al-Risk Species
Richness

INDEX SCORES

Temestrial Habitst 7
Connectivity

Aquatic Connectivity 21
Riparian %5
Metric Sub-Scores
Aquatic Connectivity:

StreamDitch Ratic 17
Surface storage 21

EricgesiCubverts -]
Dams 35

*These index vEIES BNe INNUENced by vary 10w SCOMS BS500Aed wilth Oerss UDaN USe of [ESOUrCes. THES GIves Comparntvely
high scores for oulstale Minnescla. Wiewing input dats ks necessany 1o svalusle possble watershed scale concems.

This summary sheet conveniently shows all health
scores for your watershed.

View and compare the scores for each component
and each index. Here are some things to look for:
- Which of the 5 components had the highest
mean score?
Which of the 5 components had the lowest
minimum index score?
Does one component in the system seem to
have mostly high or mostly low scores?
Do these scores make sense with what you
know about your watershed?

HEALTH [NDEX BY CIMPONENT

Indea seoles ale dombieed 0 & componenl Wone]

_-ﬁ-—

Click back to WAT Home page, then click Health
Index List icon
Use the Index list to see how your
watershed compares to other MN
watersheds.

Click any

d ata & wilerihed health scone:




STEP 3 -UNDERSTANDING HEALTH SCORES

HYDROLOGY

¥iE ¥

Perennial Cover Index

| From the Home page, click Health
e e o Index List icon, then click Perennial
this index answer? Cover under Hydrology.
How much persnmial
{year round) vegetation
= In Mininesota oumently .
?.“"p:“ﬂ T:nm;ﬂm Take some time to read bout
oI o perenn_lal \{egetatlon, especially
“Why is this important?” and “What

mm?wm story do the results tell?”
That amaiint of
vegetanion covering thir .
N e Go back to the Health Index List and
poret = apbadains explore other indices you are
ety interested in, such as Point Sources
meg in Water Quality or Species

= o Rom: ol Richness in Biology.

# ErAnEpIrAnON.
Imore detall el

When you are ready to
move on, click on the
Watershed RESOURCE
MAP icon to “Map your
Watershed”

Click
here

What story do the results tell?

Perenrial vegetabon has been eimnated from much of westem and southem Minnesota, pnmarily
thraugh convergion to agrcultural land uees, This high propartion of convertad land use it largely dua
to tha combmatan of nch soils, lew relief, and drainage, makeng land accessdla for farming. Mose
pther ameas of the state lack at kst ong of these three charactenstics, The watersheds with
greaber rebel, such as thode along the Mhesespo Rver have more remanng perenmal cover dus o
thair stdep sopas that are l2es suited for famming and development. The north central and north sast
part of Minnesoka have retained much of ther perennial cover, due to shallow, rocky, o sandy soils.
of largs Baqg and watland complexes that are difficult ta drain. Theea faaturas reduced the rats of
conversan Bo farming

Lrtisn and suburban davslopmant ramaved additional parénmal vagataban. Although the impacts
covar a small area of Minnosata they ard dominant in watershads near the Tean Cities Mo tropobtan
area. However, urban landoower & ginorally less than 20% o the most affected large watershods

The haghest percontages of remaming peronnial vegetation e n the brgely forested northeastem
portion ol the state, Hwough the central and eastern porbons of the state, mcleding substanbal
grassland m the Pme Morane and Dublwash Pams of eastern Becker County and the Mie Lics
Uplands in eastem Chisage County.

& Iugh percentage of remamng perenmal vegetabon does not mply that vegetalve commuivbes are
thoss that were present at the time of the presatteamant land survey. This indax simply quantifias
how muich parennial vegatation is on the landscaps now compared to a century agoe, Much of the
foarested regions of northeast Minnasota have been harvested, soma farmad and abandoned to
foreses, and some affected by highar o lowar fire roquoncess, measive spocms, of othir noe-natural
disturbance regemes. These alterabons endoubbedly wll have changed parenma vegetabon
composbon and struchre

How does the amount of perennial cover impact the other components?
Cannecmity

Vagetation provides documentad comidors for dispersal for 3 broad rangs of temestrial organisms,
and sa conversan affects cannactivity, particularly for less mobile argansms. Impacts aré grsatest
fon terrestrial organisms, but because noar-glivam commrsion also may affect temperature,
sodment, and other important agquabc vanables, stream segments may have neduced connecinity.

Water guality

VegelLakon provedes documented comdors lor depersal for @ broad range of Lemestnal orgarmsma,
and so conversan affects comnactivity, parocutarly for less mobde ergamsms. Impacts are graatest
for terrestrial organisms, but because near-stream convarsion alse may affect tamparature,
sadment, and other important aquatic vanables, stream segmants may have reduced conneciiiby.

Geomorpnal ogy

Soile with perennial vegataton have batter water holding capacity, Stream entrenchmant and
acceleratad eroton ocows when penenneal cover it replaced by annual croppng dyatems and
imparvious swfaces

Biloyy

& landscape with parennial cover providis 2 contnucus mosac of habitat and 5 more Bogly o
provide lor the kle cycle needs ol diveise plant and aremsl specwes. Small palches of peremnmasl
habitat within a landscaps dominated by annual crops or human developmant imite Spacies nehness
and atundance,




STEP 4 - VIEWING WATERSHED FEATURES
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Map Instructions

fve read the instructions, go to “Map Your Watershed" Click here
B e A Read through the instructions, then
:WHmiwmmhmnrc W [ = “gre = f h d"

A o et s s s sk R o f_ollow the “Map your Watershe

R ek T i oo M.,ﬁ,__m.[e_i“mm —— !lnk to select a watershed of

NOTE: To morease the sce of tha map daploy, use Dagdsy Propartes on th deskiop to ncresse interest.

Vour seraan reenkshan.

Kavigation
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Launch the Watershed Assessment Map
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To view features in your watershed, try these different steps:

1. Scroll to the bottom of the menu list and check one of
the five options under “Background Layers”. HINT:
Remember to click the “redraw map” button to add the
new layer.

2. In the menu list, turn on another layer of interest,
remember to click the “ [+ |” to show color scales. (Notice
the data layers are organized using the 5 components)

3. Use the “1” tool to click:
point features (e.g. dams, wells, etc.) to learn about each
one
gaging stations and lakes to link to more information
within the watershed boundary to display a summary
page

4. Click on “layer information” for more information
about each data layer.

5. Try other tools - measure distance and area, print a map,
or navigate using a place name.




STEP 5 - REVIEWING WATERSHED INFORMATION

Using the information you have gathered, does your answer to any of these questions change?

WATERSHED ASSESSMENT TOOL:

How healthy iIs your watershed?
What do you know about the watershed you live in?

What is a watershed?

What major river basin do you live in? That is, where does the rain water and snow melt in
your back yard or school parking lot ultimately go?

f) Red River of the North Basin then north through Canada to Hudson Bay

g) Rainy River Basin then north through Canada to Hudson Bay

h) Great Lakes Basin, where waters flow into Lake Superior

1) Mississippi River Basin then south to the Gulf of Mexico

J) Minnesota River Basin then to the Mississippi River and south to the Gulf of Mexico

What is the name of the major watershed you live in?
{Examples.: Sauk River, North Fork Crow River,

Long Prairie River, Redeye River, Crow Wing

River, Rum River}

Map of Minnesota’s 81 major watersheds.

ey T "' -""‘ r.
. o =l T AL "
Are there lots of lakes and wetlands in your [15 et SRR
watershed? S S = Ve
R 1/
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What are the predominant kinds of land uses in St gWa 135 )
» __::.': =l I I'; | s
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(For example: cropland, grassland/pastures, G - N il
= = p=y Wi '
urban/rural development, roads & highways, e R T\
- . . -‘-.‘_:_- _._.-_ - ”_r1 - 2
industry, mining, forest harvest, parks & AR i S
I8 e 2T

wilderness areas)

How much has the landscape changed in the past 100+ years?

Are there rare animals & plants or biologically diverse sites found in your watershed?

How many dams, superfund sites, and wastewater treatment plants are in your watershed?



Is the water pretty clean in your watershed for swimming, fishing and drinking?

Have any lakes or stretches of river been declared impaired? What does impaired mean?

If you were to compare the health of your watershed to other watersheds in Minnesota, do you
think it is lower or higher than the average health of watersheds across the state? Lower or
higher than other watersheds that flow to the same major river?

Hopefully the Watershed Assessment Tool helped you answer these questions.
If not, go back and keep exploring to learn all about your watershed!

Watershed Assessment Tool
www.dnr.state.mn.us/watershed tool/index.html

To request the Word version of this exercise, please send
request to amy.r.childers@state.mn.us

Division of Ecological
& Water Resources

Stream Habitat Progam
www.mndnr.gov/eco/streamhab
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