Rural Hydrology Example Answers:

Please note: Hydrology is a subjective field of engineering. There are many steps in the design
process where you will make decisions others may disagree with. These notes represent one
possible solution for this design point.

Watershed Delineation:

Part of the reason | picked this design point is the weird warped saddle area near the pond at
the sound end of the picture. This would be a great location to field verify when you’re on site.
In this case all we have to go by are the contours.

Watershed delineation is somewhat subjective, so it’s okay if your boundary doesn’t quite
match this one!

Land Use Areas:

Cutting the watershed into land use areas is another subjective task. You may notice that your
fields have different colors from the ones | have here. This is likely because the farmer is
rotating crops through each field — (corn, hay, alfalfa, soybeans, etc). In this case, what CN
value should we use if we know the land use will be different the next year? One approach
would be to use the worst case scenario (corn) on all fields for a conservative design. However,
this will create too much runoff and overdesigned hydraulics. Instead, use the cover at time of
design, but use the poor and good hydrologic conditions qualifiers to describe whether it’s in
rotation. For example, if you have corn followed by hay, use the CN value for “Straight Row,
Good Condition.” If you have alfalfa followed by corn, use the CN value for “Close seeded or
broadcast legumes, Poor Condition.” Here are the land use areas that | chose:
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After intersecting the land use layer with the hydrologic soil group layer, you should have
something that looks like this:

After adding an “Acres” column to the intersected layer’s attribute table, exporting the table
text and creating a pivot table in Excel, you should have something like this:
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Note: In this case, there was one area where the hydrologic soil group was undefined. This
will happen from time to time and those areas should be assumed to have a “D” rating.



Next we need to compute the time of concentration. After creating a slope raster from the 2m
DEM Mosaic, you should have something like this (ArcGIS default color scheme):

Running Zonal Statistics using the slope raster and watershed shapefiles gives the following
output:

mEmT 2 %
ERAR Rl -1 i PSR

Mosaic_and_watershed bt
OBJECTID® | Id | COUNT | AREA MEAN
b 1 0| 28456 [ 11382 | 15.222403

4 4 1 r M _E_muuthISEEECtE(ﬂ

Mosaic_and_watershed |




The last thing we need is the longest flow path through the watershed, which | estimated as
follows:

The length of this path is 1814 feet.



Plugging the data into EFH2 should look something like the following. | realized upon entering
that there is no Rotation-Meadow-Fair so | used poor instead. The EFH2 file is attached to this
lecture and screenshots follow:
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