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Civil 3D has some great tools for creating 3D models of ponds and swales. This document will 
show you how to use many of the tools provided in Civil 3D in 8 basic steps. Before I get into 
the steps for creating ponds and swales I want to show you some common tools you will want to 
use while drafting. 
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While drafting you may want to view what you have drawn rotated in 3D. This is very helpful to 
see if your model is correct. To view an object, or objects, in 3D, simply select all the objects 
you want to rotate in 3D, right-click, and select Object Viewer… 

 

A window will pop up. If it’s not maximized, do so at this time. 
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Use your mouse to rotate the view in 3D. 
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To change the “look” of the linework, simply right-click anywhere, select Visual Styles, and then 
select the visual style you would like to see. 
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There may be times when you want to quickly view a profile or cross-section of a surface. This 
is easy to do. Simply draw a Polyline (command: PLINE) where you want the section cut, select 
the Polyline, right-click, and select Quick Profile… 



Modeling Swales & Ponds in Civil 3D 2008 

Page 7 

 

A box will pop up. Check only the surfaces you want to see in your quick profile. Also change 
the styles of your surfaces if you would like. 
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Click OK and find some blank space to place your profile. 
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NOTE: This is a temporary profile and will not stay in your drawing next time you open it. Do 
not use it for final design purposes. 
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This is also known as the planning/engineering phase. Civil 3D has some great tools to help 
engineers design analyze the surface. Here are a few useful tools… 
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Select the pull-down: Surface � Add Surface Labels �  Spot Elevation 
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Civil 3D will prompt you to select a surface. If you don’t know what to click on, simply right-
click (or hit ENTER) to select a surface from a list. Once you have selected a surface, click 
anywhere on the surface to place a Spot Elevation label. You can drag the label by clicking on 
the label and selecting the square grip: 

 

Select a new location for the label text and Civil 3D will automatically add a leader line: 

 

Click the circle grip to restore the label to it’s original location. 
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Select the pull-down: Surface �  Add Surface Labels �  Slope 
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Select a surface just like you do with the Spot Elevation label. Civil 3D will prompt you for a 
one-point or two-point slope label. A one-point label will automatically detect the direction of 
slope, draw an arrow, and label it with text. A two-point label will draw an arrow based on two 
clicks and label it with text. 
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Select the pull-down: Surface �  Utilities �  Water Drop… 
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The Water Drop utility will show where water will flow on the surface from any point. It will 
prompt you to select a surface just like in the Spot Elevation and Slope tools. Then a Water Drop 
dialog box will appear. You can change a few settings before you run the tool if you’d like, but 
you don’t have to. 

 

Hit OK and click someplace on the surface. 
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The final result will be a Polyline showing the path where water flows based on where you 
clicked. 

��!��
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Using whatever method is comfortable for you determine criteria for your design. You can 
sketch your design on paper or in CAD. 

 

Using lines, text, and Civil 3D surface labels, plan out your design in plan view.  
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The plan should include critical elevations of different points such as the bottom of the pond 
surface, outer-top edge elevations, etc. 
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In Civil 3D, Sites is a tool that groups objects into categories. 

In the Civil 3D Toolspace (pull-down: General �  Toolspace…) in the Prospector tab, right-click 
on Sites and select New… 

We will create a few grading Sites. One Site will be for grading along each side of the 
pond/swale.  

 

Here is an example of naming a Site: 
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Then click OK. 
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WARNING: Managing your Sites is very important in Civil 3D. You will need to get used to 
managing sites to effectively use grading tools. 
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There may be times that you might see this error: 

 

This is because two objects in the same Site are conflicting. 

To get around this simply create a new Site. To manage your sites, go to the Prospector tab of the 
Toolspace and expand Sites. To create a new site, simply right-click on Sites and select New… 
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Give the site a name and hit OK. 

 

To rename an existing site, simply right-click on the site name and select Properties… 

 

In this way you can separate your grading objects so there are no conflicts. 

To change the site you are currently working in, click the Set Grading Group button in the 
Grading Creation Tools toolbar. 
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Select the new site name… 

 

…and if needed create a new grading group. 
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You might get this error when selecting a feature line: 

 

This is because the feature line you selected resides in a different site. 

It is easy to copy feature lines into another site. In the Prospector tab of Toolspace, expand Sites 
and expand the site that contains feature lines.  
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Simply right-click on Feature Lines and select Copy to Site… 

 

Select a destination site to copy the feature lines to and click OK. 
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This will make a copy of the feature line into another site which will then allow you to use that 
feature line. 

�����������
�������+�����,��,���,���
-��!�����	�!�� �
The bottom-of-the-pond/swale surface is easy to make using 2D Polylines. If the surface is flat or 
has a consistent slope, all you need are two 2D Polylines set to elevations. 
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The picture above shows two magenta lines that will be used to create the outer limits of the 
bottom of the pond/swale. Notice that I drew the lines wider than they should be. This is 
important.  

To set the elevations of each line, simply click on a line, click the properties button ( ), and 
modify the elevation in the properties palette. 
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If the bottom of the pond/swale has weirs, you will need to draw 2D Polylines that represent the 
width of the tops of the weirs. 
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The picture above shows that I have 5 weir walls.  

NOTE: Civil 3D cannot model vertical surfaces. Thus weir walls need to have a slight slope to 
them so Civil 3D can create a surface with the weir walls in it. 

To get the bottom of the weir walls, offset the lines representing the top of the wall 0.01’ to the 
outside. 

 

Now that the tops and bottoms of the weir walls have been drawn in 2D, assign each Polyline the 
correct elevation using the properties palette. 
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In the Civil 3D Toolspace (pull-down: General �  Toolspace…) in the Prospector tab, right-click 
on Surface and select Create Surface… 
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Give the surface a name that you can easily recognize later… 

 

…and hit OK. Expand the Surfaces, expand your new surface, expand the Definition, and right-
click on Breaklines and select Add… 

 



Modeling Swales & Ponds in Civil 3D 2008 

Page 25 

 

Type in a description and hit OK. 

 

Select the Polylines that you created to represent the bottom surface of the pond/swale. 

Now you need a boundary around your surface. 

In your drawing, type REC to draw a rectangle around your pond, just outside where the outer 
limits of the pond will be. It doesn’t have to be exact. 



Modeling Swales & Ponds in Civil 3D 2008 

Page 26 

 

In Prospector again, under your new surface definition, right-click on Boundaries and select 
Add… 

 

Give the boundary a name and make sure it is an Outer boundary. 
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Also make sure you check the box next to Non-descructive breakline. This is important! 

Hit OK and select the rectangle you just created. 

Your surface is created! 
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This is the point where the sides of your pond/swale start taking shape.  
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In the image above the green lines represent the top-outer edge of the pond. These lines were 
drawn as 2D Polylines. One Polyline is along the gutter line in the street and the other is along an 
existing sidewalk on the other side. 

 

Next draw 2D Polylines at the ends of the pond/swale. Use Polyline segments to give the illusion 
of rounded corners. 
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Select the pull-down: Grading �  Create Feature Lines from Objects 

 

Select the two lines along the long sides of the swale/pond. 
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In this case, the long sides of the pond are going in the North-South direction so I selected the N-
S Grading Site. Make sure you check the boxes next to Erase existing entities and Assign 
elevations (select the existing ground surface). Hit OK. 

Do the same thing for the lines along the short sides of the pond/swale. 
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In this case I placed these lines in the E-W Grading Site because the short sides of the pond are 
going in the East-West direction. 

Your 2D Polylines have now been converted to Feature Lines with 3D elevations that match the 
existing ground. 

#
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Select the pull-down menu: Grading �  Edit Feature Lines �  Elevation Editor… 
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Select a feature line and a Panorama will appear. 

 

You can select the endpoints (triangles) or intermediate points (circles) along the feature line and 
edit the properties. This is a very powerful tool for manipulating these 3d lines. 

Use this Panorama to make sure your feature lines have the correct elevations. 
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Based on the criteria as set forth by your design, setup grading criteria in Civil 3D. These are 
criteria that will be used by Grading Objects. 

 

Go to the Settings tab of the Toolspace and expand Grading and Grading Criteria Sets. 

 

The above picture shows an example of a few grading criteria within the Ballard CSO set. The 
names are descriptive so it is easy to find the right criteria when needed. It is important to name 
your criteria well. 

You can easily make your own criteria sets and add criteria to your sets. Here’s how: 

To create your own criteria set, simply right-click on Grading Criteria Set and select New… 
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Simply give the new criteria set a name. What is a criteria set you ask? It is a toolbox of sorts, a 
collection of criteria. That’s all. 

Once you have your criteria set created, you can add criteria to it by right clicking on the criteria 
set name and clicking New… 

 

In the New Grading Criteria dialog box, go to the Criteria tab. 

 

Set the criteria. 
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Then go to the Information tab and give the criteria a descriptive name. 

 

NOTE: You will need to make separate criteria for positive and negative slopes. 

 

Notice in the picture above that some names have a negative sign next to the slopes. In other 
criteria, the word (down) describes the direction of the grade. 
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It is very important to build the pond/swale in parts. Right now focus on the long edges of the 
pond. Looking at the criteria set forth in the planning phase. 
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There is a 2% slope a distance of 2’ from the top edge of curb. We will start here. We already 
have the top edge of the curb defined as a feature line. 

Select the pull-down: Grading �  Create Grading… 
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You will get a toolbar that looks like this: 

 

To get started, we will start from left to right. 

Click the Set Grading Group Button… 

 

…and select the N-S Grading Site (this is the site we created that will contain the Grading 
Objects that go along the long edges of the pond). Then click the Create a Grading Group 
button… 

 

…and create a grading group called “N-S Grading Group”.  
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Setup the dialog box similar to the picture above. You will want to make sure the Automatic 
surface creation checkbox is checked. Click OK. 

Click the Set the target surface button… 

 

…and select the Bottom of Pond surface. 
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The Bottom of Pond surface is the surface we created earlier. 

 

Click the Select a Criteria Set button… 

 

…and select the criteria set with all your grading criteria. 
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Click on the drop-down combo box… 

 

…and select the grading criteria. In this case select 2’ @ -2% (creates a surface at a 2% grade 
downward, a distance of 2’). 

Select the Create Grading drop-down button. 

 

Select the feature line along the curb. 

 

At the Select a Side prompt, click in the center of the pond. 
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Apply the grading along the entire length. 

 

Type Y and hit Enter. 

Hit Enter twice to accept the default distance (2’) and grade (-2%). Hit Enter one more time to 
end the command. 
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You will see the grading object and surface appear. 

To continue grading, select the next grading criteria. 
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The Surface @ 3:1 (down) criteria draws a grading object with a 3:1 slope, projected to a surface 
(previously you set the target surface to be the Bottom of Pond surface so this is what the grading 
object will project to). 

Once you select the next grading criteria, click the Create Grading drop down button. 

 

When it prompts you to select a feature line, select the inside edge of the previously-created 
grading object. 

 

Apply the grading along the entire length. 

 

Hit enter to accept the slope. Hit enter again to end the command. 

Repeat these same steps for the other side of the pond/swale (you might need to change to a 
different Site when repeating these steps for the other side). The final result will look like a two-
sided pond with a large bottom surface under it. 
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You have reached the tedious point of 3d modeling. Now that you have the basic shape of the 
pond/swale, you need to use 3D Polylines, lines, or Feature Lines to trace the shape of the model. 

Use END osnaps to trace your 3D Polyline along the edges of the grading objects. 

 

I recommend using 3D Polylines (command: 3DPOLY) because they are quick and easy to use. 
While drafting with 3D Polylines, check the elevations of each vertex by clicking the properties 

button ( ). 
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Notice in the picture above, I am on Vertex 2 (the X in the drawing shows me which vertex I am 
editing). It is easy to switch between vertices by clicking the < > arrows. This allows you to 
check/edit the Vertex Z (elevation) for every vertex. 

Once you are finished tracing the model with 3D linework, you can use these lines to create a 
new temporary surface. 
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In the Prospector tab of the Toolspace, right-click on Surfaces and select Create Surface… 
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Give the surface a name and a style. 

 

Click OK.  

In the Prospector tab of the Toolspace, expand Surfaces, expand your new surface, expand 
Definitions, and right-click on Breaklines and click Add… 
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Give a description and click OK. 

 

Select the 3D breaklines that you used to create the model. 
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To finish the ends of the pond, you will need to use 3D Polylines and Feature Lines. 
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The final step is to create a final pond/swale surface using breaklines. 

In the Prospector tab of the Toolspace, right-click on Surfaces and select Create Surface… 
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Give the surface a name and a style. 

 

Click OK.  

In the Prospector tab of the Toolspace, expand Surfaces, expand your new surface, expand 
Definitions, and right-click on Breaklines and click Add… 
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Give a description and click OK. 

 

Select the 3D breaklines that you used to create the model. 
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Calculating volumes in Civil 3D is easy! 

Select the pull-down: Surfaces �  Utilities �  Volumes… 
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Select the Create new volume entry button. 
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Set the base surface (existing ground) and the comparison surface (finished ground) and hit 
Enter. 

 


