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Working with VDOT Geographic Coordinate Systems in Microstation 

The following directions will show you how to set the coordinate system in a dgn file for VDOT projects, how to reproject 

your files back into State Plane Coordinates, and how to view them in ArcMap and Google Earth. The information in this 

document can also be used to help align data in different coordinate systems in Microstation. However, it is not a full 

manual on Coordinate Systems or their uses in Microstation. Please be aware that if you screw up reprojecting your file 

in the later steps it may make your file perman 

 

 

Setting the Coordinate System 

1. Make a copy of the Microstation file you want to set the geographic coordinate system for, give the copy a new 

name so that you will know that it has the coordinate system applied to it, and open the new copy. Do not do 

the following steps to the working files stored in ProjectWise. 

2. In order to set the correct geographic coordinate system in Microstation you will need to know whether the 

project is in the north or south zone, if the project is in old or new VDOT coordinates, and the scale factor for the 

project.  

a. The best place to find all of this information is on the LD200 card. 

b. For more information about the LD200 card, and where to find the information on it, see the LD200 Card 

Information Section. 

c. If your project is in old VDOT coordinates you will need to change the files units. For instructions on how 

to do this see the Changing Microstation Units Section. 

3. Under the tools menu go down to Geographic and pick Select Geographic Coordinate System.  
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4. On the Geographic Coordinate System Window click the From Library button. The Select Geographic Coordinate 

System window should pop up.  

 



(4/1/2019) 
 

 

 

5. Be sure the Library tab is selected at the top of the screen. On the left side of the window you should see three 

folders. 

a. The first is your favorites folder which is most likely empty.  

b. The second is called VDOT Coordinate. This folder contains old coordinate systems for the counties. 

They are not accurate, and should not be used. 

6. The third folder is called Library. This folder contains a lot of coordinate systems, however, you will most likely 

only be interested in the Virginia State Plane ones. Expand the following folders to reach the Virginia State Plane 

coordinate systems. Library, Projected, North America, United States of America, Virginia.  

7. In the list of available coordinate systems find the two called VA83/2011-NF - NAD83/2011 Virginia State 

Planes, North Zone, US Foot, and VA83/2011-SF - NAD83/2011 Virginia State Planes, South Zone, US Foot.  

 



(4/1/2019) 
 

 

 

 

8. Right Click on both of them and select Add to Favorites. Now you no longer have to go through all the Library 

folders, they will be in your Favorites folder.  
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9. Select either VA83/2011-NF or VA83/2011-SF depending on whether your project is in the north or south zone, 

and click OK. 

10. On the Geographic Coordinate System Window click the Details button. The Geographic Coordinate System 

Properties window will appear. 
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11. Scroll down to the bottom of the window and change the Local Transform Type from No Transform to Helmert 

Transform. Additional boxes should appear at the bottom of the window. 

 

 



(4/1/2019) 
 

 

12. In the Helmert A box enter the inverse of the project scale factor. 

 

 

 

 

13. Leave the Helmert B value as zero. If your project was done in the older VDOT coordinate system enter 

8202083.33325 for the Offset X value, and either 6561666.6666 or 3280833.3333 for the Y Offset depending on 

whether you are in the north or south zone respectively.  

14. Click OK. An alert message will pop up talking about not supporting local transforms for earlier versions of 

Microstation. Click Ok on this message box.  
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15. Finally the Geographic Coordinate System Changed window appears. This window has two options: “Correcting 

the Geographic Coordinate System – do not reproject the data”, or “Reproject the data to the new Geographic 

Coordinate System”. Select the first option, and click OK. 

 

 

 

You have now successfully set the coordinate system for your file. By doing this you should be able to export the file to a 

kmz/kml and have it open in the correct position in Google Earth, view the file in ArcGIS, or reproject it to another 

coordinate system by following the steps in the next sections. 
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Reprojecting a File to Another Coordinate System. 

 

Microstation allows you to project data between different coordinate systems. Most of the time you will want to 

reproject back to normal state plane coordinates, but you can also reproject to any other coordinate system in the 

library. Because Microstation rounds scale factors for the Helmert Transform to the eighth decimal place the 

accuracy of data in VDOT coordinates will be degraded when you reproject back to state plane coordinates, or any 

other coordinate system. How much it degrades depends on the scale factor. Projects with higher scale factors, and 

with scale factors that have more decimal places will have their accuracy degraded more. Do not reproject the file 

you’re working in. Always reproject data in a copy of the file. 

 

1. Open the details window from the Geographic Coordinate System Window. At the bottom change the 

Transformation Type from Helmert Transform to No Transform.  

2. When the Geographic Coordinate System Changed window pops up pick the second option (see note below), 

and click OK.  

  

 

3. Finally go to File, Save Settings. 

 

Your file should now be in Virginia State Plane coordinates, or the coordinate system of your choosing. If you want to 

view it in ArcGIS please follow the steps in the next section.  
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Viewing CAD files in ArcGIS 

 

1. Open a blank project in ArcMap. 

2. In ArcMap go to View, Data Frame Properties. 

 

 

 

 

3. Click the Coordinate System tab. 

4. Browse to Projected, State Plane, NAD 1983 (2011) (US Feet) folder. 

5. Near the bottom of the list you will find the Virginia North and South zone coordinate systems. Right click the 

correct coordinate system for your project (it should be the same one you chose for your dgn file) and select 

Save As. 
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6. Name the file esri_CAD (it has to be named exactly as shown), and save it in the same folder that your dgn is in. 
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7. Close the Data Frame Properties window. Now you should be able to open the dgn file you just reprojected in 

Microstation in ArcMap, and it will come in in the correct location. 

 

When you bring a dgn file into ArcMap it will automatically look for the file called esri_CAD.prj, and it will use it for every 

dgn file in a folder. Since you can’t have two files with the same name in the same folder projects in a different 

coordinate system should be kept in a different folder with the correct coordinate system for it stored in its own 

esri_CAD.prj file. 
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Exporting Files to Google Earth 

 

Microstation allows you to export kmz/kml files. In order for your file to come in in the correct spot it has to have a 

coordinate system set, and you can use the above steps to do this. It will export the file to the correct location with the 

Helmert Transform applied, so you don’t need to reproject your file back to State Plane coordinates. Google Earth’s 

imagery is not as accurate as the data you will find in the survey file, so if your data doesn’t line up perfectly with the 

imagery there isn’t much you can do. For areas that are flatter (i.e. the Hampton Roads area) the data will probably line 

up almost perfectly. For mountainous areas the data will almost always be off by a few feet for small projects, and even 

more for larger projects. 

1.  In your dgn file go to File->Export and select Google Earth…, and save the kmz/kml file on your computer. After 

Microstation finishes exporting it Google Earth will automatically open the file and zoom to it. 

 

 

 

2. It will help your data line up if the terrain is turned on in Google Earth. Go to Tools and select Options. 
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3. In the Google Earth Options window, on the 3D View tab, change the Elevation Exaggeration to 1, and check 

the Use high quality terrain and Use 3D Imagery boxes. 

 

 

4. Now, in the Layers panel, check the Terrain box. The terrain should now be turned on, and you can see it by 

rotating the view. 

5. In some cases turning the 3D Buildings on will also help the data line up better. To do this just check the 3D 

Buildings box in the Layers panel. Please be aware that the imagery used to create the 3D buildings may not be 

the most recent imagery Google has. For areas that undergo a lot of changes you may not want to use this layer.  
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LD200 Card Information 

1. The LD200 cards (there should be one for each control point used in the survey) should be located in either the s 

or sctl dgn files for the project. They will be a cell or a block of text. If they are not in either of those files you will 

have to contact the district survey manager for the project to get the information. 

2. For newer projects the LD200 card will look similar to the picture below. The scale factor and zone will be listed 

somewhere on the LD200 card.  

3. To determine whether the coordinates are in new or old VDOT coordinates you will have to look for how the 

coordinates were calculated. You will find this information in an area that starts with “To convert state plane 

coordinates to VDOT project 

coordinates, use the following formula.” 

a. Old coordinates will have been both scaled and shifted, so you should look for a line in this area that 

says something like “reduce the northing values by 2.5 million meters and the easting values by 1 million 

meters”. 

b. New coordinates will only have had a scale factor applied to them. So if nothing in that area talks about 

reducing the coordinate values it’s in new VDOT coordinates. 

c. Both new and old LD200 cards will say something about multiplying by a scale factor. 

4. Below are two images, one showing an older LD200 card and one showing a newer one. The outlined areas show 

examples of what to look for in order to find the scale factor, zone, and whether it is in old or new coordinates. 

5. If your file is in old VDOT coordinates you will need to change the units on your file. For instructions on how to 

do this please see the next section (Changing Microstation Units) 
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Example of an older LD200 card 
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Example of a newer LD200 card
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Changing Microstation Units 

If you are working in a file that is in old coordinates you will need to change the units on the file in order to set the 

correct coordinate system. 

1. Click on the Settings menu at the top of the screen, and select Design File. 

2. On the bottom left of the Design File Settings window click on Working Units. 

3. For the linear units you need to set the Master unit to Survey Feet, and the Sub Unit to Survey Feet or Survey 

Inch. 

 

4. Under the Advanced Settings click the Edit button. An Alert box will popup warning about changing the storage 

resolution. Click Ok on it. 

 

5. On the Advanced Unit Settings window change the Resolution to per Survey Foot (DO NOT CHANGE ANYTHING 

ELSE) and click OK. When you change the resolution unit some of the numbers will automatically change, but 

that is ok, and you shouldn’t change them. 



(4/1/2019) 
 

 

6. When you return to the Design File Settings window click Ok. 

7. Finally Click the File menu and select Save Settings. 

 

 


