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When it rains, where does
all the water go?

Civil engineers design
Infrastructures and water
systems to manage this
Influx of water so we can
prevent flooding of our
homes and streets.

I-L Tea c h Brought to you by @ E,[l—.,%ineering

OF COLORADO BOULDER



- Teach

How?

To do this, engineers calculate how
much water flows through that area.

The first step Is to define the area.

In this activity, we will be defining
that area by outlining the watershed
or in engineering terms “delineating
the watershed.”
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Delineating the Watershed

A watershed is a land area defined by high point and/or ridges
that separate waters flowing to different rivers.

Watersheds are defined based on a point of interest downstream.

A watershed carries water “shed” from the land after rain falls and
snow melts.

Drop by drop, water is channeled into soils, groundwaters, creeks,
and streams, making its way to larger rivers and eventually the

sea. :
http://watershedatlas.org/fs_indexwater.htmi
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What Is a Topographic Map?

Map showing natural S |
and/or physical features of |_ _I_._.'___.'_._____f:_._z_'_j_'_'__'f___'__’_'_l'_ e Sttt |
altitude contours.

Also called contour map.
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Delineating a Watershed

Figure E-5: Delineating a Watershed Boundary - Step 2
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Delineation is a line defining the
watershed.

To begin delineation, you start at
the outlet and use the topography to
see what drains to that point.
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How to Delineate a Watershed

<~ =+ | « Draw acircle at the outlet or
s downstream point of the wetland in

: | guestion (the wetland is the hatched
area shown in Figure E-4 to the right)

NG . o Put small "X's" at the high points along
AN R | both sides of the watercourse, working

S your way upstream towards the

S e headwaters of the watershed.

I-L Tea c h Brought to you by @ EDH%TEELID&‘


https://www.nrcs.usda.gov/Internet/FSE_MEDIA/nrcs144p2_014586.jpg

How to Delineate a Watershed

e Starting at the circle that was made in step one,
draw a line connecting the "X's" along one side of
the watercourse (Figure E-5, below left).

e This line should always cross the contours at
right angles (i.e. it should be perpendicular to
each contour line it crosses).

o Continue the line until it passes around the head
of the watershed and down the opposite side of
Figure £.5: Delneatig a Watershed Boundary - Stap 2 the watercourse. Eventually it will connect with

. the circle from which you started.
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Class Discussion

- What types of land surfaces fall in the
watershed?

« What would affect the movement of
water in the watershed?

- Would any water be absorbed into the
ground?

Figure E-5: Delineating a Watershed Boundary - Step 2 P WO u I d Wate r I eve IS rlse faste r?
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USGS StreamStats

o Go to: https://streamstats.usgs.qov/ss/

o In the search bar, type in your location (ex. Hillsville, VA.)

o Click the area to state or regional area to study t(ex. Virginia) and zoom
into creek l3</ou are going to take water samples from later. (ex. Beaver
Dam Creek.)

SELECT A STATE / REGION > *‘ &5 Exploration Tools

Step 1: Use the map or the search tool to

identify an area of inleresl, Al zoom level 8 or
greater State/Region selection will be
enabled.

Q | searen for
©Help

8l Zoom Level: 4
Map Scale: 1:36,978,596

Lat: 0.0000, Lon: 0.0000
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https://streamstats.usgs.gov/ss/

USGS StreamStats

o Find the part of the creek you are using (ex. Beaver Dam creek in front of
the high school. Click the delineate button and then click on that spot of the
creek where you will be taking water samples later (creeks are designated

with blue lines.
o Compare this watershed boundary to the one you did by hand.

IDENTIFY A STUDY AREA
Basin Delineated

Zoom Level: 14

Map Scale: 1:36,111 &

Lat: 36.7379, Lon: -80.7523 ¥ s
. > =

o How useful do you think this application is to engineers and other scientists
or public officials?
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USGS StreamStats

e EXxplore the exploration tools at the top left of the screen to find different
characteristics.
e Click the measure tool. Select two points on your stream to measure their
distance. Click elevation profile tool. Select two points on your stream to
see a profile of the different elevations.

e In the left hand toolbar, choose the blue continue button. Choose basin
characteristics.

e Click DRNAREA (and any other characteristics you are interested in).
Click continue then show basin characteristics. This is the size of the area
of your watershed WhICh |s |mportant In figuring out the dralnage for that
area. e
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USGS StreamStats

e (o back to the exploration tools. Try out the flow (raindrop) path button to see where
where this water eventually goes.

e Click the start point location. (Use pour point or click another spot on the map). Click go.

A Hide Basin Characteristics

Basin Characteristics can be edited here

Parameter Value

DRNAREA

4.18 00m Level
le:

N Z : 5
Map Scale: 1:18,489,298 > u
Lat: 30.5244, Lon: -109.6875 8§

e Water from streams and creeks head to rivers and eventually to the ocean. Where does
your water end up?
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