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SOUTH DAKOTA NRCS CIVIL 3D 2010 DRAFTING NOTE
DAM - STAGE-STORAGE

DETERMINE THE STORAGE VOLUME OF THE POOL

In this example, the storage volume of the pool area upstream of a dam is evaluated and a report is created
with the elevation, area, and volume of storage. The volume is calculated by two different methods, the
end area method and the conic approximation method. The dam and auxiliary spillway were created using
the drafting note titled, “Dam — Grading.” Figure 1 shows the created surfaces from the previous drafting
notes.

Figure 1: The original ground surface, Ognd and the embankment dam surface, Dam.
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Create a Surface and Merge the Ognd Surface and Dam Surface

The first step is to create a new surface. The new surface will merge the Ognd surface or the original
ground from the survey and the Dam surface, which is a previously created surface of the new dam. Right
click on Surfaces in Toolspace and select Create Surface, as shown in Figure 2.
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Figure 2: Create a new surface.
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Change the name of the surface and select the style of the surface in the Create Surface window as shown
in Figure 3.

Figure 3: The Create Surface window.
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In Toolspace, under surfaces, expand the new surface, Merge Ognd & Dam. Expand Definition, right click
on Edits, and select paste surface. Paste the Ognd surface and then the Dam surface. It is also helpful to
set the surface styles of the existing layers to None so that the merged surface is the only one visible.
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Figure 4: Paste Ognd and Dam surfaces to the Merge Ognd & Dam surface.
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Extract Objects from the Merged Surface

The next step is to create polylines of the contour lines in the pool area. The polylines will be extracted
from the Merge Ognd & Dam surface. To extract the polylines, go to the Modify Ribbon and select Surface
under the Ground Data panel and this will display the Surface ribbon. On the Surface ribbon, select extract
objects. This will bring up the Select Objects from Surface window as shown in Figure 8. In this example,
select from drawing the major and minor contour lines in the pool area. When you click on the green boxes
on the right, this will allow one to select the contour lines. The contour lines range from elevation 1725
feet to 1742 feet. The contour lines selected will now be polylines and will have an area associated with
them.

Figure 6: The Modify ribbon.
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Figure 7: Extract objects icon on the Surface Ribbon.
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Figure 8: Extract objects from Surface
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Stage Storage Extension

The stage storage extension is used to create a report with the elevations, areas and volumes for the pool.
On the Toolbox tab in Toolspace, expand the Stage Storage Extension and right click on Stage Storage. This
will open the window in Figure 10.

Figure 9: Stage Storage Extension in the Toolbox in the Toolspace.
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On the Stage Storage Volume Analysis window, Figure 10, click Define Basin. This will open another
window, Define Basin from Entities, shown in Figure 11. Since the polylines are already created, select
Define Basin from Polylines and select Define. Now select the polyline contour lines for the pool.

Figure 11: The define basin window.
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Figure 12: The Stage Storage Volume Analysis after the volumes are determined.
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A report is created that includes all the data from the Stage Storage Volume Table in Figure 12 by clicking
on Create Report. The report is a .txt text file, which can be used in Excel.

Figure 13: The .txt file for the stage storage.
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Average End Area Method and Conic Approximation Method

The Average End Area method calculates the volume between two cross sections; the cross-sectional areas
are averaged and multiplied by the distance between cross sections to determine the volume. The
Average End Area method is expressed by the following equation:

Vo= (A[ +A3]L
2

where V is the volume, calculated from the two end areas Al and A2, and the distance L between the two
areas.

The Conic Approximation method calculates the volume between two sectional areas; the two areas being
added along with the square root of their product and multiplied by a third of distance between the areas
to determine the volume. The Conic Approximation method is expressed by the following equation:

vV = (':‘j(.al £ As+ JALAY)

where V is the volume, calculated from the two areas Al and A2, and the distance h between the two
areas.
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