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Adjusting, Merging & Rotating Surveys

Eagle Point Steps

Overview: These instructions included steps for :

1. raising or lowering the elevations of a survey, and
2. combining two surveys together that are were not oriented consistently but have 2
or more common control points.

Notation Method
[Button to Presg Displayed Text | con Action{Text to Enter} Menu Item...

From the main Eagle Point menu Click System... and Checkmark Embedded CAD
Menus... to put the EP menu into the AutoCAD menus.

Printing a List of the Nodes |D’s of all Survey Points

You can print alisting of the nodes to help decide which nodes need modification.

1

2)
3)
4)
5)
6)
7)

1

2)
3)
4)
5)
6)

7)
8)

From AutoCAD Click EP... COGO. (The COGO menu items will now appear within
the AutoCAD menus.)

Click Report... Nodes...

Pulldown the Selection Method to All.

Click the printer iconfrom the Report Nodes Box.

Checkmark the items that you want to print. Click [Print.

Raising or Lowering the Elevation of the Entire Survey

From AutoCAD Click EP... COGO. (The COGO menu items will now appear within
the AutoCAD menus.)
Click Nodes... Raise/Lower ...
With none of the boxes checked Click
Pulldown the Selection Method to All to select the entire survey. Click
The number of nodes selected will appear. Click [Nex)
Checkmark Relativeand Input the change in eevation. E.g. {-1.2} would lower the
elevationsby 1.2'. Click
Review the list of Node ID numbers to see which ones will be changed. Click [Apply].

Click [Closg
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Adding a Letter Prefix to the Node for an Entire Survey

It can be useful to have the original survey nodes be numbers only and the 2" survey
nodes all start with the letter “a’.

1) From AutoCAD Click EP... COGO.

For Jobs entered via Data Collection | Or | For Jobs entered via COGO with Batch
File recording turned on.
2) From AutoCAD Click NRCSEP... 2) From AutoCAD Click Survey... Edit
Survey Import...Manage... Batch File.
3) Highlight the survey job name that 3) Pulldown the survey job name that you
you want to isolate on the want to isolate on the screen.
screen.Click |Show OnI§/| Click |Show Onl)_/l

4) Click [Close| The selected job will be the only items on the screen.

5) Click Nodes... Rename/Renumber ...

6) With none of the boxes checked Click

7) Pulldown the Selection Method to AutoCAD to select the displayed survey.

8) Select al of the displayed points using an AutoCAD selection window. Press Enter.
9) The number of nodes selected will appear. Click [Next)

10) Pulldown the Renumber/Rename Options to Rename Only

11) Leave Current Letters box blank {}

12) Input New Letters with the desired prefix letter. E.g. {a}. Click

13) Review the list of Node ID numbers to see which ones will be changed. Click [Apply].
14) Click

15) From AutoCAD Click View... Regen... to have al objects reappear on the screen.

Combining 2 Surveys Using Trandate & Rotate

In order to be able to shift and rotate an “incorrect” survey to match the “good” survey, 2
common surveyed control points (a“reference” point and an “aignment” point) are
needed. Both surveys have been imported & reduced in the Eagle Point project.

1) From AutoCAD Click EP... COGO. (The COGO menu items will now appear within
the AutoCAD menus.)

2) Click Survey... Trandate-Rotate-Scale.

3) With none of the boxes checked Click

4) Specify a method that you want to use to select the survey nodes that need to be
moved or rotated.

a) If the 2 surveys are separated from each other in the CAD drawing, you could
specify the AutoCAD selection method. Then use any of the regular AutoCAD
selection methods to select the survey pointsin the “incorrect” survey. When
done selecting objects Press Enter. OR:
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b) OR: If the “incorrect” survey has point numbers that al start with “a’, you could
specify the following method:

Translate-Rotate-5cale [ 2]
Select Mode(z] to be changed
Selection kMode; &+ Select " Unzelsct
Selection Method: IHange _:_I
FErom: I'I
To EEEE
¥ Prefis: ia
Then Click [Applyl

5) Click [Next|

6) Specify a method that you want to use to select the CAD objects in the “incorrect”
survey. Pulldown to AutoCAD and then select the CAD Objects that you want to
change. (This could include breaklines or any other CAD objects that need to be
moved & rotated.)

7) Press Enter

8) Click[Next|

9) Click inthe Node ID box.

10) Select the “reference” point that is in the “incorrect” survey. (This should be a point
that is known in both surveys.)
a) Either Click the Pick In CAD button and then Click on the “reference” point that

isin the “incorrect” survey.

b) Or enter the Node ID number of the reference point in the incorrect survey.
The coordinates of that node will appear.

11) Click [Next,

12) Click in the Node ID box.

13) Select the “reference” point that isin the “good” survey.
a) Click the Pick In CAD button and then Click on the “reference” point in the

“good” survey.

b) Or enter the Node ID number of the reference point in the good survey.
The coordinates of that node will appear.

14) Click [Next].

a) If the rotation angle for correcting the survey is known, input that angle and Click

Go to Step 27.

15) If the rotation angle is not known, pulldown the Rotation Method to Reference.
16) Within Reference Direction click [Direction Options.
17) Pulldown the Options to Two Points. Press Tab

18) Click the Pick in CAD buttonand | Or | Enter the Node ID of the “Reference”
select the “Reference” point of the point of the “incorrect” survey. Press Tab
“incorrect” survey.

19) Select the “Alignment” point of Or | Enter the Node ID of the “ Alignment”
the “incorrect” survey. point of the “incorrect” survey. Press Tab
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20) The coordinates of those 2 points will be put into the boxes and the Resulting
Direction will appear on the screen. Click [OK].

21) Within New Direction click [Direction Options.

22) Pulldown the Options to Two Points Press Tab

23) Click the Pick in CAD button and | Or | Enter the Node ID of the “Reference”
select the “Reference” point of the point of the “good” survey. Press Tab
“good” survey.

24) Select the “Alignment” point of Or | Enter the Node ID of the “Alignment”
the “good” survey. point of the “good” survey. Press Tab

25) The coordinates of those 2 points will be put into the boxes and the Resulting
Direction will appear on the screen. Click

26) The resuilting rotation angle will appear. Click [Next]

27) Leave the scale factor at 1 and Click [Apply]. Click [Closg

28) Inspect the moved and rotated points to make sure that the adjustment was correctly
done. From AutoCAD you can Click Report... Nodes...to list the coordinates of the
survey points that you are interested in.

When done you can hide the COGO menu items. From AutoCAD Click EP...
AutoCAD.
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Auxiliary Spillway L

Eagle Point Steps Using the NRCS/EP Customized Menu

ayout

Notation Method
[Button to Presg Displayed Text | con Action{Text to Enter} Menu Item...

Auxiliary Spillway L ayout

This process will involve:

A. Placing the top, wave berm, and toes of the embankment.

B. Placing a group of objects into CAD that represent the Auxiliary Spillway using
Spillway Layout tool.

C. Projecting Slopes from the Spillway to the Original Ground Surface.

D. Trimming & Cleanup.

E. Create an Embankment surface that includes the spillway

Placing the Embankment Top & Toes

1) Follow the Instructions in How To- Pond Embankment in the sections:
Placing the Centerline & Top of Dam
Placing the Toes & Pool Berm of the Dam

Placing the Spillway Layout

1) From AutoCAD Click NRCYEP... NRCSDams...Auxiliary Spillway Layout ....
2) Input the dimensions, slopes, radius and auxiliary spillway elevation.
Auxiliary Spillway Layout |

the

— AL Spilkweay

Length of Lewvel Section, ft ! 3|:||
Bottom Wiidth, ft | 0

Aux Spilway Elew, ft I 465
Inlet Curve Radius, ft ! 50

Inlet Curve Slope, fiift 00z

COutlet Length (straight), ft Fil}

|

Outlet Slope, fiift 004

Outlet Curve Radius, ft ! a0

Outlet Curve Slope, fhift 004

— Spillway Dike

Dlke Top 'ifidth, Ft ! 10 Place into CAD

Help
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Drike Height {abowe AS), Ft ! 2
Cancel |
Lrike Side Slope HAS, Z:1 I 3
1
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3) Click|Placeinto CAD|.
4) Select an insertion point in CAD for the upstream right corner of the spillway level
section.
5) The spillway is set up for the left end of adam. To mirror the spillway to the right end
of the dam:
a) Select any line of the spillway layout, Click the Mirror icon.
b) Click to locate the first point of a mirror line.
c) Click to locate the second point of a mirror line.
d) PressY. Press Enter to remove the layout that fits the left end of a dam.
6) To move the spillway layout and maintain the same elevation:
a) Turn Osnaps off, select any line of the spillway, Click the M ove icon.
b) Click any location as a reference point for moving the spillway.
c) Click the new location of the corner.
7) To rotate the spillway layout:
a) Select any line of the spillway. Click the Rotate icon.
b) Click to the pivot point.
c) Click to place the new rotation angle.

Note: If a second spillway layout graphic is going to be placed into CAD the selection
group must be renamed as follows.

8) AutoCAD Click NRCSEP... NRCS Storage Pond...Manage Object Groupings ....

9) Highlight AuxSpill

10) Input a new Group Name using NO spaces. E.g. { AuxSpill_1}

11) Click

12) Click

Placing the Cut/Fill Slope Toes for the Spillway & Dike

Lo

From AutoCAD Click NRCSEP... NRCS Sorage Pond...Select by Group-Toggle
On/Off to be able to select the linesindividually.

Click AutoCAD’s Trim

Select the downstream edge of the dam as the cutting edge. Press enter.

Type E {Edge}. Type N {No Extend} .

Click to trim the downhill edge of the spillway dike so that it does not extend
upstream of the edge of top of dam . Press enter.

From AutoCAD Click NRCSEP... Create Ste Layout... Project Sopesto Surface
Modd....

7. Pulldown to the Original Ground surface model name. E.g {Ognd}

8. Input the proper fill slope as a negative number. E.g. {-3} asH/V

9. Input the proper cut slope as a positive number. E.g. {3} asH/V

10. Uncheckmark Erase all Existing Sope Projections...

11. Click

12. Select the downstream edge of the spillway dike.

13. Click on the downstream side of the selected line.

14. Select the outside edge of the spillway.

15. Click on the outside side of the selected line.

oD

o
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16. Press Enter

17. Select the inside edge of the spillway inlet.

18. Click on the inner side of the selected line.

19. Select the inside edge of the spillway outlet curve.

20. Click on the inner side of the selected curve.

21. Press Enter. Click [Closd.

22. Set the current layer to C.Plan.Embk

23. Click 3dPalyline.

24. With Osnaps on, draw a 3d polyline across the area where the inlet zeros out and
where the outlet zeros out.

25. Click AutoCAD’s Trim .

26. Trim the lines that show fill for the spillway inlet and outlet. Trim the lines from the
embankment that should be ‘ covered up’ by the spillway dike and excavation.

27. Select the dope projection lines and move them to the C.Topo.Embk.Sop layer.

Making the Outside Toes of the Layout into One Object

1. Click 3dPalyline

2. Draw in any extra lines need to enclose the boundary of the
spillway/dike/embankment outline. (use Osnaps settings with endpoints).

3. From AutoCAD Click NRCSEP... Create Ste Layout... 3D Join....

4. Select the lines representing the toes of the spillway & embankment. Press enter.

5. Sedect thetoeto seeif has al become one 3D Polyline. If not, ends grips may need to
be re-snapped to ends of adjoining lines.

6. Make sure that the toes, the wave berm, the spillway, and the top of fill lines are on
the C.Plan.Embk layer.

Preparing Surface Model settings for the Spillway & Embankment

1. From AutoCAD Click NRCSEP... Create Contours... Manage Surface Model....

2. Click the New Surface Model 1con. This brings up New Surface Model box.

3. Click onthe Library icon (looks like books on a shelf) and select the Embankment
surface model. Click [Load Prototypd. Click [Yed. Click [Closd.

4. Input a Description name. E.g {Embk}, which would represent the embankment and
spillway.

5. Once you have settings done Click .

6. Click to close out of Manage Surface Models

Creating a Surface model for the Spillway & Embankment

1. From AutoCAD Click NRCSEP... Create Contours... Trianagulate Surface
Modd....

Pulldown the name for the Embankment- e.g. Embk.

3. Pulldown to set boundary line to Select.

4. Place acheckmark by Display Model if you want to see atemporary set of

triangulation. Click E\pply.

N
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5. Use AutoCAD selection methods to pick the objects to triangulate. Include the slope
projection lines, the catchline toes, and the edges of the spillway bottom and top of
dike and embankment. Once objects are selected press the enter key.

6. The command line should now ask you to select boundary. Select boundary by

clicking the toe of the dam with your mouse.

Click on the Triangulate Surface Model.

8. From AutoCAD Click NRCSEP... Create Contours... Trianagulate Surface
Moddl....

~

Use NRCSEP... Create Contours... Track Coordinates... to verify the correctness of the
surface model. Y ou can use this surface model compared to the Ognd to determine the
earthfill or the spillway excavation.
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CAD-GIS Data Exchange

Transferring Data between Eagle Point/Autodesk Map and ArcGIS

Overview: Use the following processes for exchanging georeferenced data between
EaglePoint/Autodesk Map 2006 and ArcGIS. Surveys need to be done using any
real world coordinate system. (This example is based on NAD 83 UTM Zone 15,
International Survey Feet.) Methods A & B will transfer data from CAD to GIS.
Methods C & D transfer data from GIS to CAD.

Eagle Point Steps Using the NRCS/EP Customized Menu

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Data management for CAD/GIS data exchange

GIS Filenames

Some versions of GIS allow no spaces in filenames. Using an underscore instead
of a space is recommended. Shapefiles can only contain one type of object at a time —
Area (polygon), Line, or Point. Including the first letter of that object type in at the end of
the shapefile name can be helpful. Examples: A Line shapefile for the contours on a
Smith pond project might be named Smith_Pond_Countours_L.shp. A Points shapefile
containing the survey shots on a Smith pond might be named Smith_Pond_Survey_P.shp.

When transferring shape files to another user, be sure to send all files associated
with the .shp file, not just the .shp file. (.shp, .bdf, .prj, .sbn, .sbx, .shp.xml, .shx)

CAD directories

Creating a GIS from CAD folder inside the CAD folder for an engineering project
will provide a good place to output shapefiles from a CAD project. The files from this
folder could be zipped up and then sent possibly via email to the ArcGIS/Toolkit user
who is needing this data.

A GIS to CAD folder in the engineering project’s CAD folder is recommended for
managing files to be imported into CAD.

GIS directories

Options for saving CAD data being sent to GIS would include placing the zipped
file into the directory called F:\geodata\project_data\nrcs\engineering. If the GIS user is
utilizing Toolkit, they could check out that Customer data and the CAD developed data
could be placed into their C:\Customer_Files_Toolkit\Customername-------
t##H#\Engineering directory. This data would then be maintained with that customer’s
Toolkit data.

Coordinate Projection

ArcCatalog can be utilized to determine the coordinate projection of existing
shapefiles. Select the file and click on Metadata... Spatial...

Descriptions such as "NAD 1983 UTM_Zone 15N" or "NAD83 UTM, Zone 15
North, Meter" both mean that the projection is in Meters. A description of "NAD83
UTM, Zone 15 North, Intnl Foot™" would be a projection in international feet.
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Method A

Output points as text data from Eagle Point/AutoDesk Map for use in ArcGIS.

> This process converts survey points as text data to be ready for use in an ArcGIS
project. This method has the advantage of placing survey shot descriptions into
ArcGIS. A coordinate projection file from CAD is used by ArcGIS as a spatial
reference to determine correct location.

Method A - Part |

¢ Using EaglePoint/Autodesk Map to Create and Export Points as Text Data

Create objects and set Coordinate system of CAD project:

1) Create points in Eagle Point/Autodesk Map using normal CAD procedures.

2) From Autodesk Map click Map... Tools... Assign Global Coordinate System...

3) Input {UTM83-15IF} for UTM NADS83, Zone 15, International Feet. (Or use the
Select Coordinate System| button to find your coordinate system.)

Assign Global Coordinate Syste x|

Current Drawing

Lode: C |UTMB3-15IF

Description; UTH with MADS3 datum, Zone 15,0t Foot; Central Meridian

4) Click [OK]

Export points as text files: (Contains coordinates, elevation data AND survey labels.)

5) Click NRCS/EP... Survey Import... Export Data...

6) Pulldown “Format” to Coordinate

7) Browse to the location where you want to save the data file.

8) Input a filename for the data file using an extension of “.txt”. E.g.
{Williams_Survey_Points.txt} Click

9) Click|OK

10) If “EP Export Nodes” selection dialog box does not appear you may press enter if you
wish to change the selection mode away from the AutoCAD selection method.

11) Either: To select all points.
a) Pulldown Selection Method to All
b) Click [Apply

12) Or: To select individual points by selecting them in CAD.
a) Pulldown Selection Method to AutoCAD
b) Click [Apply
c) Select the Nodes that you want using normal AutoCAD selection methods.
d) Press[Enter

13) The number of nodes selected will appear. You can pulldown the Selection Method to
use any of the other methods as well.

14) When done selecting points Click

15) Export Complete. Click

16) Using Windows Explorer, browse to the text file (e.g. Williams_Survey_Points.txt)
and double click on it to open it in Notepad.
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17) At the beginning of the file insert a line with this text:
Pt,N,E,Elev,Description
Make sure that the first survey point is on the 2" line of the file.
18) Click File... Save...
19) Click File... Exit...

Create a Spatial Reference by exporting a point to a shape file:
20) Click Map... Tools... Export...
21) Pulldown “File of Type” to ESRI Shape
22) Browse to the location where you want to save this spatial reference shapefile.
23) Input a filename for the shapefile. E.g. {Williams_UTM83-15IF} Click @
24) From the Selection Tab
a) Select Object Type as Point
b) Use Select Manually & click Select Objects 5 1o pick a survey point in CAD
25) Click The processing screen will display the numbers of objects and will
disappear once the shapefile has been created.

Method A - Part 11

¢ Using ArcMap to Import Point Text file sent from Eagle Point/Autodesk Map

Check the GIS project’s coordinate system:

26) Open your ArcMap or Toolkit Project

27) Click View... Data Frame Properties...

28) Click the [Coordinate System| tab and make sure that a Current Coordinate System has
been set. A typical setting would be NAD_1983 UTM_Zone_15N. Consult your GIS
specialist for more info. You may need to browse to Predefined... Projected
Coordinated Systems... UTM... NAD83... and select your UTM Zone.

29) Click OK

Import the point text file data into GIS

30) Click Tool... Add XY Data...

31) Browse to the text file exported from CAD (e.g. Williams_Survey_Points.txt) and
select it.

32) Click

33) Pulldown the X Field to E. Pulldown the Y Field to N

Add XY Data 2] x|

& table containing & and 7 coordinate data can be added to the
map az a layer

Chooze a table fram the map or browze for another table:

allpoints, bt LI ﬁl

Specify the fields for the & and %Y coordinates:

v Field:

= Field:

E
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34) Under Spatial Reference Click

35) Click

36) Browse to the spatial reference file exported from CAD and select it.

37) Click

38) The name of the Coordinate system from CAD should appear in the name box. E.g.
{NAD83 UTM, Zone 15 North, Intnl Foot}

39) Click

40) Click

41) The text file name has been added as a layer within your project.

42) At this point a shapefile could be created from this XY Data Event to make the data
more GIS transportable.

43) Continue within GIS. Displaying the data by elevation description can be helpful.

Method B

Output contours, points, and CAD objects as shape files from Eagle Point/AutoDesk
Map 2006 for use in ArcGIS.
> This process converts these objects into shape files to be ready for use in an ArcGIS
project. ArcGIS reads the coordinate projection from the CAD exported shape files to
determine correct location.

Method B - Part |

¢ Using EaglePoint/Autodesk Map to Create and Export Objects as Shapefiles

Create objects and set Coordinate system of CAD project:

1) Create points, contour lines, and other objects using Eagle Point and CAD. (Contours
must be created as polylines)

2) From Autodesk Map click Map... Tools... Assign Global Coordinate System...

3) Input {UTM83-15IF} for UTM NADS83, Zone 15, International Feet. (Or use the
Select Coordinate System| button to find your coordinate system.)

Assign Global Coordinate Syste x|

Current Drawing

Dezcriptior: Tk with MADE3I datum, Zone 15 Int. Foot; Central M eridian

4) Click[OK]

Export contours as line shape files:
5) Click Map... Tools... Export...
6) Pulldown “File of Type” to ESRI Shape (*.shp)
7) Browse to the location where you want to save the shapefile.
8) Input a filename for the shapefile E.g. {Williams_Contours_L} Click
9) From the Selection Tab
a) Select Object Type as Line
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b) Either (Use Select Manually & click Select Objects S0 pick the contours lines

in CAD) or (Use Select All and click Select Layers L&l to set the Layers Filter to
C.Topo.Ognd.Intr & C.Topo.Ognd.Indx)
10) From the Data Tab
a) Click [Select Attributes.. .|
b) Expand the Properties list & checkmark Elevation, & Layer
¢) Click OK
11) Click @ The processing screen will briefly display the numbers of objects and will
disappear once the shapefile has been created.

Export survey points as point shape files (Contains coordinates and elevation data but
NOT survey labels. Use Method A to get data containing point descriptions):
12) Click Map... Tools... Export...
13) Pulldown “File of Type” to ESRI Shape
14) Browse to the location where you want to save the shapefile.
15) Input a filename for the shapefile E.g. {Williams_Survey p} Click
16) From the Selection Tab
a) Select Object Type as Point
b) Either (Use Select Manually & click Select Objects 1o pick the survey points

in CAD) or (Use Select All and click Select Layers &l to set the Layers Filter to
V.Fcod.Ognd, V.Fcod.Util, V.Fcod.Scpt, etc)
17) From the Data Tab
a) Click [Select Attributes.. .|
b) Expand the Properties list and checkmark Blockname, Elevation, Layer, X1, & Y1
c) Click OK
18) Click @ The processing screen will display the numbers of objects and will
disappear once the shapefile has been created.

Export CAD closed polylines as Area shape files (such as the construction work
limits):
19) Click Map... Tools... Export...
20) Pulldown “File of Type” to ESRI Shape
21) Browse to the location where you want to save the shapefile.
22) Input a filename for the shapefile E.g. {Williams_worklimit_a} Click @
23) From the Selection Tab
a) Select Object Type as Polygon
b) Either (Use Select Manually & click Select Objects 2 1o pick the embankment

lines or work limit lines in CAD) or (Use Select All and click Select Layersi&l to
set the Layers Filter to C.Plan.Embk or C.Prop.Work)
24) From the Data Tab
a) Click [Select Attributes.. .|
b) Under the Properties checkmark Elevation, & Layer
¢) Click OK
25) From the Option Tab
a) Checkmark Treat Closed Polyline as Polygons
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26) Click The processing screen will display the numbers of objects and will
disappear once the shapefile has been created.

Export any linear CAD feature as line shape files (such as the centerline of a dam or
toe of dam):
27) Click Map... Tools... Export...
28) Pulldown “File of Type” to ESRI Shape
29) Browse to the location where you want to save the shapefile.
30) Input a filename for the shapefile E.g. {Williams_CLdam_L} Click
31) From the Selection Tab
a) Select Object Type as Line

b) Either (Use Select Manually & click Select Objects & 1o pick the embankment
lines or work limit lines in CAD) or (Use Select All and click Select Layers#&l to
set the Layers Filter to C.Plan.Embk or C.Prop.Work)

32) From the Data Tab

a) Click Select Attributes.. |

b) Under the Properties checkmark Elevation, & Layer

¢) Click|OK

33) Click @ The processing screen will display the numbers of objects and will
disappear once the shapefile has been created.

Method B - Part 11

¢ Using ArcMap to Import Shapefiles sent from Eagle Point/Autodesk Map

Check the GIS project’s coordinate system:

34) Open your ArcMap or Toolkit Project

35) Click View... Data Frame Properties...

36) Click the [Coordinate System| tab and make sure that a Current Coordinate System has
been set. A typical setting would be NAD_1983 UTM_Zone_15N. Consult your GIS
specialist for more info. You may need to browse to Predefined... Projected
Coordinated Systems... UTM... NAD83... and select your UTM Zone.

37) Click [OK|

Import shapefile data into GIS:

38) Click File... Add Data...

39) Browse to the shape files exported from CAD and select one or more of the shape
files (e.g. Williams_CLdam_L.shp).

40) Click

41) You may get a warning message stating that the coordinate system of your file is
different from the current map projection. If so click .

42) The shapefile name has been added as a layer within your project. Continue within
GIS. Displaying the data by elevation range can be helpful. Labels can be associated
with the Elevation field of contours and points.
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Method C

Output objects from ArcGIS for use in AutoDesk Map 2006.
> This process exports objects into shape files to be ready for use in a CAD project. The
coordinate projection of the shape file needs to be known so that it can be selected
within Map 2006. Elevations of an object are NOT brought into CAD.

Method C - Part |

¢ Using ArcMap to Export Objects as Shapefiles for CAD use

(Note: if you are using ToolKit, set the GIS Preferences to Advanced in order to allow

data export.)

Check the project Coordinate system:

1) Click View... Data Frame Properties...

2) Click the [Coordinate System| tab and note whether a Projected Coordinate System has
been set. If not browse to Predefined... Projected Coordinated Systems... UTM...
NADS83... and select your UTM Zone. The typical setting would be
NAD_1983 UTM_Zone_15N. Consult your GIS specialist for more info.

3) Click[OK

Export any feature (such as a drainage area or project boundary):

4) Right click the Data layer to be exported

5) Click Data... Export Data...

6) Pulldown Export to All features to get everything on that data layer

7) Select Use the Same Coordinate System as the data frame

8) Browse to a location to save the shapefile for use in CAD

9) Input a file name for the shapefile. E.g. {WaterwayDA_NAD83Z15meters_a}
10) Click Save

11) Click |OK

12) Click No when asked to add the exported data back into your GIS map.

Method C - Part 11

¢ Use Autodesk Map 2006 to import shapefile data as CAD objects.

(Note: This method will NOT bring elevations into CAD.)

Set Coordinate system of CAD project:

13) Open a newAutodesk Map drawing from a template file.

14) From Autodesk Map click Map... Tools... Assign Global Coordinate System...

15) Input {UTM83-151F} for UTM NAD83, Zone 15, International Feet. (Or use the
Select Coordinate System| button to find your coordinate system.)

Assign Global Coordinate Syste x|

Current Drawing

Code:  CUTMa35IF

Description:  UTH with MADS3 datum, Zone 15 0t Foat; Central Meridian

16) Click |OK]
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Import the feature as a CAD object (such as a drainage area or project boundary):

17) Click Map... Tools... Import...

18) Pulldown “File of Type” to ESRI Shape

19) Browse to the shape file {E.g. WaterwayDA_NAD83Z15meters_a.shp}

20) Click OK

21) Click on the Input Coordinates area to specify the spatial reference of the shape file.
It is important that you know the correct coordinate projection that was used from the
ArcGIS data export. You may be able to determine this from the .prj projection file
that goes along with the shapefile.

Bl Import - P:\.. s WW_NAD_83_715M.shp x|
— Current drawing coordinate spztem — Spatial filter
@l T HB3-15IF % Mone
Tk with MADES datum, £one 15,10t Foot; Central
bendian 93d '

™ Cumrent display

— Driver optionz

Changing theze options may affect the lapout € Define windav EL} |

Diiver [ ptiaris... of the impoart properties table.

Import properties for each layer imported:

Input Layer | Drawing Layer | Feature Class({|Input Coordinat Data Points
v Wi _NAD_E3 Wy MAD_B3_T1 |=Mone= \\ =Mane= =Mone= =ACAD POIMNT=
~———

22) Pulldown Category to UTM, NAD83 Datum

23) Pulldown Coordinate System to UTM with NAD 83 datum, Zone 15, Meter...

24) Click [OK

25) If you’d like to specify layer that the object should be placed on you can click
Drawing Layer and make changes.

26) Click - and the objects will be placed into CAD.

Method D

Output contours from ArcGIS for use in AutoDesk Map 2006 with Elevation.

> This process exports objects into shape files to be ready for use in a CAD project. The
coordinate projection of the shape file needs to be known so that it can be selected
within Map 2006. Elevations of these objects are brought into CAD if a GIS field
containing the Elevation value exists.

Method D - Part |

¢ Using ArcMap to Export Contours as Shapefiles for CAD use

(Note: if you are using ToolKit, set the GIS Preferences to Advanced in order to allow
data export.)

Check the project Coordinate system:

1) Click View... Data Frame Properties...
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2) Click the [Coordinate System| tab and note whether a Projected Coordinate System has
been set. If not browse to Predefined... Projected Coordinated Systems... UTM...
NADS83... and select your UTM Zone. The typical setting would be
NAD 1983 UTM_Zone_ 15N. Consult your GIS specialist for more info.

3) Click OK

Export contours:

4) Right click the Data layer to be exported

5) Click Open Attribute Table...

6) Verify that a field containing the elevation exists and make note of the name (E.g.
Elevation). If it does not exist, you will need to take steps to add that information.

7) Close the Attribute Table

8) Right click the Data layer to be exported

9) Click Data... Export Data...

10) Pulldown Export to All features to get everything on that data layer

11) Select Use the Same Coordinate System as the data frame

12) Browse to a location to save the shapefile for use in CAD

13) Input a file name for the shapefile. E.g. {Williams_Contours NAD83Z15meters L}

14) Click [Save

15) Click |OK

16) Click No when asked to add the exported data back into your GIS map.

Method D - Part 11

¢ Use Autodesk Map 2006 to import shapefile data as CAD objects.

Set Coordinate system of a temporary CAD file:

17) Open a newAutodesk Map drawing from a template file.

18) From Autodesk Map click Map... Tools... Assign Global Coordinate System...

19) Input {UTM83-15IF} for UTM NADS83, Zone 15, International Feet. (Or use the
Select Coordinate System| button to find your coordinate system.)

Assign Global Coordinate Syste x|

Current Drawing

Code:  CUTMa315IF

Description: UTH with MADS3 datum, Zone 15 Int. Foat; Central keridian

20) Click [OK]

Import the contours as a CAD object with GIS Object Data:

21) Click Map... Tools... Import...

22) Pulldown “File of Type” to ESRI Shape

23) Browse to the shape file {E.g. Williams_Contours_NAD83Z15meters_L.shp}

24) Click OK

25) Click on the Input Coordinates area to specify the spatial reference of the shape file.
It is important that you know the correct coordinate projection that was used from the
ArcGIS data export. You may be able to determine this from the .prj projection file
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thlat goes along with the shapefile.

Import properties for each layer imported:

Input Layver | Drawing Layer | Feature Class/|Input Coordin Data Points
v vy D 833 ey MAD 83T |=hone= \ =Mane= =Mone= =ACAD POIMNT=
SN—

26) Pulldown Category to UTM, NAD83 Datum
27) Pulldown Coordinate System to UTM with NAD 83 datum, Zone 15, Meter...
28) Click OK

29) Cllick on the Data :

Impart properties for each layer imported:

Input Layer | Drawing Layer | Feature Class |Input Coordinat Data \ Points
[w iy _PAD B3 [Wity_MAD_83_F1 |=Mones =Mone= =Mone= lAACAD_POINTb
v

30) Click Create Object Data

Attribute Data X|

" Do not import attibute data

~ -
31) Click [Select Fields...

32) Checkmark the Field that contains the Elevation data (E.g. Elevation).

33) Click [OK] Click [OK]

34) If you’d like to specify layer that the object should be placed on you can click
Drawing Layer and make changes.

35) Click - and the objects will be placed into CAD.

36) Double Click with the Mouse wheel to do a zoom extents and view the contours.

37) Click File... Save... and give the file a name indicating that the drawing has GIS
Object Data. E.g. {Williams Contours Object Data.dwg}.

38) Close out of this drawing file.

Set Coordinate system for a final CAD file:

39) Open a newAutodesk Map drawing from a template file.

40) From Autodesk Map click Map... Tools... Assign Global Coordinate System...

41) Input {UTM83-15IF} for UTM NADS3, Zone 15, International Feet. (Or use the
Select Coordinate System| button to find your coordinate system.)

Assign Global Coordinate System x|

Current Drawing

Lode: C |UTMB3-15IF

Dezcriptior: Tk with MADE3I datum, Zone 15 Int. Foot; Central M eridian

42) Click [OK|

Transfer contours from the temporary CAD file with the Elevation property:
43) Click Map... Drawings... Define/Modify Drawing Set...

EP/ACAD How to 10 5/10/2006





CAD-GIS Data Exchange

44) Click [Attach

45) Browse to the drawing that has the Contours with GIS Object Data. (E.g. Williams
Contours Object Data.dwg). (If the file is on a network drive you may need to click
the Create/Edit Alias button and add an alias that represents the network path.)

46) After selecting the file click

47) Click

48) Once the drawing link shows up in the Define/Modify Drawing Set dialog click .

49) Click Map... Query... Define Query...

50) In the Define Query dialog box, click

51) In the Location Condition dialog box, select All, and then click .

52) In the Define Query dialog box, click |Alter Properties.. |

53) In the Set Property Alterations dialog box, select the Elevation radio button and
then click [Expression.. ]

54) In the Set Property Expression dialog box, expand the Object Data list, and within the
object data select the field you want to use as your elevation data. (E.g.

Elevation) Click

55) In the Set Property Alterations dialog box, click , and then click W

56) In the Define Query box, select the Draw query mode, and click [Execute Query]

57) Double Click with the Mouse wheel to do a zoom extents and view the contours.

58) Select a contour and open the properties box to verify that the Elevation property has
been set correctly.

59) Click File... Save... and give the file a normal project name. E.g. {Williams
Contours.dwg}.
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Circular Concrete Tank

Eagle Point Steps Using the NRCS/EP Customized Menu

Notation M ethod
IButton to Press Displayed Text | con Action { Text to Enter} Menu Item...

Circular Concrete Tank

Placing a Circular Tank in the Plan View

In AutoCad, click on the Layer Manager |con.

Select the W.Plan.Conc.New layer. Set to|Current

Click [OK] close out of Layer Manager.

Click Circle and draw acircle that represents the diameter of concrete tank.
Click Offset

Input the wall thickness of the tank in feet. E.g {8/12} Press|Enter.

Select the circle that represents the inside diameter of the tank.

Click outside of thecircle.

. Click Arc

10. Press { C} for Center. Press

11. Shift Right-Click and Click Center.

12. Click to the center snap of the circular concrete tank.

13. Calculate the radius of the tank and add the wall thickness + the exterior footing
width + 2’ for additional excavation. E.g. 50'/2 + (8" + 12")/12 + 2’ = 28.667.

WCoNo U~ wWDNPE

Dimensions based on MWPS TR9 — NRCS Drawing 1A900
Tank Dimension to add to radiusto allow | Footing
Depth for wall thickness, footing width & | Thickness
2 of additional excavation

8 3.667 0.833
10 3.833 1
12 4 1
14 4.083’ 1

14. Input the start point of arc relative to the center of the tank: { @28.667,0} Pressenter]

15. Input { A} to allow angle entry. Press [Enter]

16. Input {359.99} to give anearly closed arc. Press Entgi

17. From AutoCAD Click NRCSEP... Create Ste Layout... Interpolate Additional
Geometry....

18. Input the correct elevation for the excavation subgrade. E.g. Floor elev 56 - 0.833
footing thickness= 55.167. Use{ 55.167}

19. Presstab.

20. Input the correct elevation for the excavation subgrade. E.g. { 55.167}

21. Presstab.

22. Uncheck Make copy of object...

23. Click Settings

24. Press @

EP/ACAD How to 1 4/4/2002





Circular Concrete Tank

25. Input {5} for minimum length of segments. Press
26. Input { 5} for maximum length of segments. Press

27. Click |O
28. Click |Appl

29. Select the arc that represents flat pad subgrade.

30. Click

31. Select the subgrade line (it is now a 3Dpolyline) . Right Click.
32. Click Properties . Pulldown the layer to C.Plan.Exca

33. Update the Closed property to Yes.

34. Press[Esq.
Placing the Toes of the Subgrade Excavation
1. From AutoCAD Click NRCSEP... Create Ste Layout... Project Sopesto Surface

Modd!....

Pulldown to the original ground surface model name. E.g { Ognd}

Input the proper cut slope as a positive number. E.g. {1.5} asH/V

Input the fill slope as a negative number. E.g. {-3} asH/V

Uncheckmark Erase all Existing Sope Projections...

Click

Select the subgrade line.

Click on the outside of the subgrade line.

Press [Enter [Click

0. Select al of the slope projection lines and change their layer property to
C.Topo.Sex.Sop.

ROONDOAWN

M ake the Outside Toe of the Excavation into a Closed Object

1. Select al of the lines that represent the bottom and top of excavation cut slope. Right
Click.

2. Click Properties. Pulldown the layer to C.Plan.Exca
3. Update the Closed property to Yes.
4. Press|Esd.
Preparing Surface Model settings for the Tank Excavation
1. From AutoCAD Click NRCSEP... Create Contours... Manage Surface Moded! ...
2. Click the New Surface Model 1con. Thisbrings up New Surface Model box.
3. Click ontheLibrary icon (looks like books on a shelf) and select the Structure

Excavation surface model library. Click [Load Prototype. Click |Y es. Click [Closa.
4. Input a Description name. E.g { Tank Excavation}, which would represent excavation
for the tank subgrade.
Once you have settings done Click [OK].
Click to close out Manage Surface Models

o o
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Circular Concrete Tank

Creating a Surface model for the Tank Excavation

From AutoCAD Click NRCSEP... Create Contours... Triangulate Surface Modd!......
Pulldown the name - for example Tank Excavation.

Pulldown to set boundary line to Select.

Place a checkmark by Display Modé if you want to see atemporary set of
triangulation. Place a checkmark by Place Trianglesif you want to have triangulation
objects placed into the drawing.

Click [Applyl.

Use AutoCAD selection methods to pick the excavation lines. Press|Enter.

Select the outer line of the excavation.

Click on the Triangul ate Surface Model.

Verifying the Tank Excavation Surface Model

From AutoCAD Click NRCSEP... Create Contours... Make Intermediate & Index....
Verify the surface model name Tank Excavation

Usually no checkmarks are place in any of the boxes.

Click |Apply. Contourswill appear in CAD.

Click Clo

Review the contours to determine whether the surface model is correct.

From AutoCAD Click NRCSEP... Create Contours...Track Coordinates....

Verify the surface model name Tank Excavation

Click [Apply/

. Move cursor around in CAD and elevations will be displayed.

. Click [CI og
. From AutoCAD Click NRCYEP... Create Contours... Erase Existing Objects....
. Checkmark Contours and any other items that have been placed into CAD. Click

[applyl. Click [Closd

Computing the Excavation Volume

From AutoCAD Click NRCSEP... Volumes... Calculate Prismoidal ...
Pulldown original surface model to Ognd

Pulldown final surface model to Tank Excavation

Click [applyl. Click the Printer I con to print.

When done Click [Close.

Creating a Profile Reference Linein the Plan View

Set the current layer to C.Plan.Alin

Click Polyline

Shift Right-Click and Click Quadrant.

Click to aquadrant of the circular concrete tank.
Shift Right-Click and Click Quadrant.
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6) Click to the opposite quadrant of the circular concrete tank.
7) Press|Enter
8) Repeat 2 through 7 for a second alignment 90 degrees to the first one.
9) Click Scale
10) Select the profile alignment lines
11) Press
12) Shift Right-Click and Click Center.
13) Click to the center of the tank circle.
14) Input a multiplying factor to increase the line length { 2} .
15) Trim or Extend the profile alignment linesif desired.
16) If rotation of the alignments are needed, Click rotate.
a) Select the profile alignment lines
b) Press|Enter
¢) Shift Right-Click and Click Center.
d) Click to the center of thecircle.
€) Move your cursor to give the correct new rotation and click. Or input a rotation
amount and press entex]. (0 degreesis to the right, counterclockwise is positive.)
E.g. {45} would rotate the lines 45 degrees counterclockwise.
17) From AutoCAD Click View... Named Views... New...
18) Input aview name. E.g. { Tank Plan View} Click [OK]. Click [OK].

Creating the Reference Location for a Profilein the Drawing

Lo

From AutoCAD Click NRCSEP... Profiles/Sections...Setup Profile Coordinate
System ...

Click the New Profile Coordinate System | con.

Input a Profile name. E.g. { Tank North to South} .

Click into the X box. Click the Pick In CAD button.

Select alocation in the drawing that will not overlap a profile with the plan view part
of the drawing.

Click into the Station box. Input a Stationing that you want to correspond to this
reference location in the drawing. E.g. {0} Press Tab

7. Input an elevation that you want to correspond to this reference location in the
drawing. E.g. {50} Press Tab

Click [OK

9. Click|Close.

agbrwd

o

©

Creating the Profile in the Drawing

From AutoCAD Click View... Named Views...

Highlight aview name. E.g. { Tank Plan View} Click [Set Current. Click [OK]
Decide the horizontal and vertical scales that you want for the profile view.
From AutoCAD Click NRCSEP... Plot Scale...

Input the horizontal and vertical scales. E.g. Horz ={ 10}, Vert = {5}

Click [OK].

Determine the Reference station of the starting end of the Profile aignment. E.g. {0}

NoukrwpdhrE
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8. From AutoCAD Click NRCSYEP... Profiles/Sections...Profile from Surface Modg ....
9. Highlight the Surface Models that you want profiles of. Ognd, Tank Excavation.
10. Click [OK].

11. Select a Profile alignment line.

12. Select the sameline.

13. Click near the starting end of the line.

14. Input the beginning stationing of the line. E.g. {0} Click .

15. Locate the Profile view within the drawing and zoom in around it.

16. From AutoCAD Click View... Named Views... New...

17. Input aview name. E.g. { Tank profileN to S} Click [OK]. Click [OK].

18. Select the Original Ground line and change the layer property to C.Prof.Ognd.
19. Select the Excavation line and change the layer property to C.Prof.Exca.

Placing a Tank Section into the Profiles

=

From AutoCAD Click Insert... Block...Browse ....

2. Browseto the desired tank based on correct wall height. { C:\My Projects\Symbols

and Blocks\bConcTank100x8.dwg} . (All 4 tank depths are 100" diameter. The

diameter will beincreased or decreased later.) Highlight the filename. Click [Oper.

Checkmark Insertion Point On Screen

Uncheckmark Scale On Screen. Uncheckmark Uniform Scale.

X scaleand Z scale= 1. Input Y scale value as the Horizontal plot scale divided by

the Vertical plot scale as set up for this profile coordinate system. (10/5=2) {2}

Uncheckmark Rotation Angle On Screen {0} . Click .

Snap the block to the left edge of the subgrade excavation in the profile.

Click Explode

. Select the tank block. Press Enter]

10. Click Stretch

11. Crossing Window (Right to Left) around the right half of the tank and right cut slope.
Use {r} to remove other objects from the selection.

12. Press

13. Click anywhere.

14. Using the change in diameter relative to the 100’ tank, input the amount to stretch the

tank. E.g. { @-40,0} would reduce the tank to a60’ diameter. Press|Enter]

bk w

©ooNe

Placing a Grid on the Profiles

1. From AutoCAD Click NRCSEP... Profiles/Sections...Grid ....

2. Check Paper Units and input the grid dimensions for the paper. E.g. For Grids that
fill the full title block: (Y ou can use less than the full height)
For 11x17: Length={ 14}, Height={ 10}, Area Height ={.25}, Elev Width ={.5}.
For 22x34: Length={ 28}, Height={ 20}, Area Height ={ 0.5}, Elev Width={ 1} .

3. If used for 11x17: click the CAD settingsicon and change the Datum Elev and
Stations Text sizeto {0.12}. and click for each one.
For 22x34: Datum Elev={.24}, Stations={.24} .
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Click [OK].

Input desired Station Interval labeling. E.g. { 10} and Input desired Datum Elevation
Interval labeling. E.g. {5} . (Usually use the same as the Horizontal & Vertical Scales)
6. Click[OK].

7. Click to place the outline of the Grid to enclose the Profile lines.

8. If Gridisnot the right size or not placed correctly, select it and press|Deleté.

o s

Select the grid then use AutoCAD Tools... Display Order... Send to Back... Turning off
the 3.Grid.Fine layer can be helpful for viewing the profilein CAD.

Labeling Elevations on an Object in the Profile

From AutoCAD Click NRCYEP... Profiles/Sections. . .Annotate Point/Grade Break...
Click Point, Checkmark Leader & Smooth.

Click in Sation.

Click the Pick In CAD icon

Osnap to the top of tank wall.

Verify the Elevation Box

Click

Click afirst point slightly away from the snapped location.
Click a second point that is farther away from the snapped point.
10 Click athird point for the location of the text end of the line.

11. Press [Enter

12. Click the location for the text.

13. Click

COoONOR~WNE

Drawing the Drainfill Objects with Uneven Elevations

=

Review the Profiles and decide a planned elevation of the top of drain at each

guadrant of the tank.

From AutoCAD Click View... Named Views... New...

Highlight the plan view name. E.g. { Tank Plan View} Click [Set Current

Click [oK].

Set the current Iayer to W.PI an.Drai

Right-Click on[Osnaps

Checkmark Center & Intersectlon & Obj ect Shap On.

Click[OK].

Click Arc

10, Input {C} for Center. Press|Enter]

11. Snap to the center snap of the circular concrete tank.

12. Snap to the intersection of an alignment line and the outer diameter of the tank.

13. Snap the next counter clockwise intersection of an alignment line at the outer
diameter of the tank.

14. Repeat steps 9 to 13 for the remaining 3 quadrants of the circle.

CONUO R~ WD
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Apply the correct top of drain elevations to the arcs.

15. From AutoCAD Click NRCSEP... Create Ste Layout... Interpolate Additional
Geometry....

16. Input the correct elevation for the top of drainfill at one end of thefirst arc. E.g. {52}

17. Presstab.

18. Input the correct elevation for the top of drainfill at the other end of the arc. E.g. {54}

19. Presstab.

20. Uncheck Make copy of object...

21. Click Settings

22. Press @

23. Input {5} for minimum length of segments. Press

24. Input { 5} for maximum length of segments. Press

25. Click [OK

26. Click Applﬂ

27. Select the drainfill arc near the “ starting endpoint” elevation that you want applied.

28. Repeat steps 15 to 27 for the remaining 3 arcs. Make sure that the end point
elevations of the adjacent quadrants are equal.

29. Click

30. From AutoCAD Click NRCYEP... Create Ste Layout... 3D Join....

31. Select 4 quadrants of the drainfill lines. Press|[Entex]

32. Select the toe to seeif has all become one 3D Polyline. If not ends grips may need to
be re-snapped to ends of adjoining lines.

Placing the Toes of the Drainfill

1. From AutoCAD Click NRCSEP... Create Ste Layout... Project Sopesto Surface
Modd!....

2. Pulldown to the tank excavation surface model name. E.g { Tank Excavation}

3. Input thefill slope to be nearly level. E.g. {-0.01} as %S.

4. Uncheckmark Erase all Existing Sope Projections...

5. Click

6. Select thedrainfill line.

7. Click on the outside of the drainfill line.

8. Press[Enter]. Click

9. Select al of the slope projection lines and change their layer property to

W.Topo.Drai.Sop.
10. Select al of the lines that represent the edges of drainfill slope. Right Click.
11. Click Properties. Pulldown the layer to W.Plan.Drai

12. Press[Esd.
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Preparing Surface Moddl settings for the Tank Excavation

1. From AutoCAD Click NRCYEP... Create Contours... Manage Surface Modd! ...

2. Click the New Surface Model 1con. Thisbringsup New Surface Model box.

3. Click ontheLibrary icon (looks like books on a shelf) and select the Drainfil |
surface model. Click [Load Prototype. Click [Y ed. Click [Clos.

4. Input a Description name. E.g { Drainfill }, which would represent the top of the
drainfill around the tank.

5. Once you have settings done Click [OK].

6. Click to close out Manage Surface Models

Creating a Surface model for the Drainfill

1. From AutoCAD Click NRCSEP... Create Contours...Triangulate Surface Model....

2. Pulldown the name - for example Drainfill.

3. Pulldown to set boundary lineto Select.

4. Pulldown to set Void Regions to Select.

5. Place acheckmark by Display Model if you want to see atemporary set of
triangulation. Place a checkmark by Place Trianglesif you want to have triangulation
objects placed into the drawing.

6. Click [Applyl.

7. Use AutoCAD selection methods to pick the inner and outer edge of drainfill lines.
Press enter].

8. Select the outer catchline of the drainfill.

9. Seect theinner line of the drainfill, Press|Enter]

10. Click on the Triangulate Surface Model.

Verifying the Drainfill Surface Model

1. From AutoCAD Click NRCSEP... Create Contours...Track Coordinates....

2. Verify the surface model name Drainfill

3. Click

4. Move cursor around in CAD and elevations will be displayed.

5. Click

6. From AutoCAD Click NRCSEP... Volumes...Track Depths....

7. Pulldown the Original surface model name Tank Excavation

8. Pulldown the Fina surface model name Drainfill

9. Click

10. Move cursor around in CAD and elevations will be displayed.

11. Click [Closg

EP/ACAD How to 8 4/4/2002





Circular Concrete Tank

Computing the Drainfill Volume

From AutoCAD Click NRCYEP... Volumes... Calculate Prismoidal ....
Pulldown Origina surface model to Tank Excavation

Pulldown Final surface model to Drainfill

Click [applyl. Click the Printer I con to print.

Click [Closd. Click [Closd

abswbdpE

Plotting the Profilesin Paperspace

1. Refer to the EP/ACAD How to: Profilesinstructions for Plotting a Profilein
Paperspace and Setting Fine Gridlines to Grayscale.
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EP Surface Model Rebuild

Rebuilding a Surface Model that is Partially Working

Overview: Sometimes volumes won't compute using a surface model but track coordinates &

contours work correctly. The surface model seems to have gone partially bad.

Solution: Rebuild a new surface model from the points & breaklines exported directly from the

1)

2)
3)
4)

5)
6)

7)
8)
9)

existing surface model. This can be done without having to turn layers on and off that
have the correct survey points & breaklines. Take the steps to verify the new surface
model for correctness.

Eagle Point Steps

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

From the main Eagle Point menu Click System... and Checkmark Embedded CAD Menus...
to put the EP menu into the AutoCAD menus.

Export the Surface Model Points & Breaklines

From AutoCAD Click EP... Surface Modeling. (Surface Modeling menus will appear within
the CAD menu.)

Click Prepare... Export ASCII... Points...

Pulldown the correct Surface Model Name. E.g. {Ognd}

Browse to the project folder and input a file name for the exported points. E.g. {BC26 Ognd
Xpts.asc}

Select Point#, N, E, Elev, Desc

Click [Applyl. Click [OK|. Click [Close].

Click Prepare... Export ASCII ... Breaklines...

Pulldown the correct Surface Model Name. E.g. {Ognd}

Browse to the project folder and input a file name for the exported breaklines. E.g. {BC26
Ognd Xbrkl.txt}

10) Select Point#, N, E, Elev, Line Ind

11) Click [Apply}. Click [OK. Click [Close]

1)
2)

3)

4)
5)
6)
7)
8)

Triangulate a New Surface Model from the Points & Breaklines External files

Click Triangulate... Surface Model...

Click Manage Surface Model and set up a 2nd version of the Surface Model (E.g. Ognd2)
using the correct library and return to the Triangulate Surface Model Screen.

Pulldown Surface Model to the new name for the surface {Ognd2}& pulldown the Boundary
method to match the method that was used for the original surface.

Checkmark Use External Point File

Click [Build File List.. |

Click [New

Browse to the Point file. E.g. {BC26 Ognd Xpts.asc}

Pulldown Point#, N, E, Elev, Desc
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EP Surface Model Rebuild

9) Click [Apply

10) Browse to the Breakline file. E.g. {BC26 Ognd Xbrkl.txt}

11) Pulldown Point#, N, E, Elev, Line Ind

12) Click [OK] Click [Clos€]

13) Click Apply

14) Press [Enter| since only external files are being used to create the surface model.
15) Select the Boundary as necessary.

16) Click [Closg]

Verifying the New Surface Model

Click Contours... Make Intermediate & Index....
Verify the surface model name Ognd?2

Usually no checkmarks are place in any of the boxes.
Click |Apply| Contours will appear in CAD.

Click [Close

Review the contours to determine whether the surface model is correct.

IS e

Click Triangulate...Track Coordinates....
Verify the surface model name Ognd2

Click [Apply]

0. Move cursor around in CAD and elevations will be displayed.
1

. Click [Close

BB ©oN

Locking the New Surface Model

1) Click Prepare... Manage Surface Models....
2) Highlight the new surface name (E.g. Ognd2)
3) Click the lock icon to lock the surface model data.

4) Click
e When done you can hide the COGO menu items: From AutoCAD Click EP... AutoCAD.

Use this new surface to calculate volumes and for projecting slopes.

Note: If you use a process to create a surface model from the triangles, you will NOT be able to
use contour smoothing, even though the rest of the surface model & volume calculations would
be identical.
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Uploading

Notation Method
IButton to Presg Displayed Text I con Action{ Text to Enter} Menu Item...

Exporting Clearing Limits to Data Collector

Place nodes along the Clearing limit polylinein CAD.

1. From EP Click Products... COGO... Settings... Entry Options...Node Placement...

2. Input anode ID for labeling. E.g. { CLR1} for Clearing limit nodes to export.(It must
end with a number) (Data collector must be set to use alphanumeric record numbers)

3. Input Elevation as Constant & {0}

4. PulldownField Code default to CLRif you only want label and elevation of node to
show. Or Pulldownto HUB to have N & E show up.

5. Pulldownto Default Description and Input { CLR} for clearing limit.

6. Click

7. From EP Click Products... COGO... Nodes... Shap to Object...

8. Click

9. Select the polyline that has the corners of the Clearing Limits. (or press enter to get

out of AutoCAD selection mode)
10. Press Enter

11. Click [Nex{

12. Uncheck Do Not Place Duplicate Notes
13. Click Appl)_/I

14. Click [Snap Options & Descriptions

15. Input { CLR} (for Clearing Limit) as the Line Endpoints.
16. All other Points could be Unchecked.

17. Click |OK

18. Click |Appl

19. Click [Closd

20. Click Report... Nodes...

21. Pulldownto Description

22. Input the Description used earlier { CLR}.
23. Click |Appl

24. Click [Clo

25. View the report and Click the Print I con.

26. When done printing Click [Closd|

Upload the pointsto the Data Collector

1. From EP Click Products... Data Collection... Jobs... Upload to Collector...
2. Pulldown upload Data from Project

3. Select the correct Format for your collector. E.g. Sokkia SDR 33

4. Select seria port-E.g. Coml
5
6
7
8

. Select baud rate - E.g. 9600
. Select data bits- E.g. 8,none

. Click[OK]

Pulldownto Description
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Uploading

9. Input the Description used earlier { CLR}

10. Can do multiple selections or AutoCAD selection method al so.
11. When done Click

12. Have Data Collector ready and then press Enter

13. Input a name for the new Data collector file { BC33stake}

14. Press Enter

15. Press any key
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Earthen Storage Pond

Eagle Point Steps Using the NRCS/EP Customized Menu

Notation Method
IButton to Presg Displayed Text I con Action{ Text to Enter} Menu Item...

Earthen Storage Pond

Placing an Earthen Storage Pond Template

1) From AutoCAD Click NRCSEP... NRCS Sorage Pond...Place Sorage Pond into
CAD ...
2) Input the dimensions, slopes and top of fill elevation.
3) Click Placeinto CAD,
4) Select the point in CAD for the lower |eft corner of the inside top of fill.
5) To move the template and maintain the same elevation:
a) TurnOsnaps off, select any line of the pond, Click the M ove icon.
b) Click any location as areference point for moving the storage pond.
c) Click the new location of the corner.
6) To move the template and change the elevation:
a) Select any line of the pond, Click the M oveicon.
b) Snap to an outer gray corner of the storage pond.
c) Snap to acontour line a the new location of the corner OR
d) Shift/RightClick...Click Point Filters... XY... Select the new location of the
corner. Input the new elevation of the snapped point { 1105.5}. Press Enter
7) To rotate the pond:
a) Select the pond. Click the Rotate icon.
b) Snap to the pivot point.
c) Click to place the new rotation angle.

Note: If a second storage pond graphic is going to be placed into CAD the selection
group must be renamed.

8) AutoCAD Click NRCSEP... NRCS Sorage Pond...Manage Object Groupings....
9) Highlight StorPond

10) Input a new Group Name. E.g. { Pond1}

11) Click Renamél

12) Click [OK]

Preparing Surface Model settings for the Embankment

1. From AutoCAD Click NRCSEP... Create Contours... Manage Surface Mode! ...

2. Click the New Surface M odel Icon. Thisbrings up New Surface Model box.

3. Click ontheLibrary icon (looks like books on a shelf) and select the Embankment
surface model. Click [Load Prototypd. Click[Yed. Click [Closd.

4. Input a Description name. E.g { EmbkInside}, which would represent embankment
template.

5. Once you have settings done Click .
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Earthen Storage Pond

Click the Copy Surface Model I con.

Pulldown the embankment template model. E.g. Embkinside.

Input a surface model description name. E.g { EmbkBal}, which would represent
embankment that has been moved up or down to get balanced quantities .

Click [OK|. Click [Closd.

Click|Cl og to close out Manage Surface Models

Creating a Surface modedl for the Embankment Template

From AutoCAD Click NRCSYEP... Create Contours... Trianagulate Surface
Model....

Pulldown the name - for example Embkinside.

Pulldownto set boundary line to Select.

Place a checkmark by Display Model if you want to see atemporary set of
triangulation. Place a checkmark by Place Triangles if you want to have triangulation
objects placed into the drawing.

Use AutoCAD selection methods to pick the pond lines. Press enter.

Select the outer line of the pond.

Click on the Triangulate Surface Model.

Verifying the Embankment Template Surface Model

From AutoCAD Click NRCSEP... Create Contours... Make Intermediate & Index....
Verify the surface model name Embkinside

Usually no checkmarks are place in any of the boxes.

Click Applﬂ Contourswill appear in CAD.

Click|Cl o§

Review the contours to determine whether the surface model is correct.

From AutoCAD Click NRCSEP... Create Contours...Track Coordinates....

Verify the surface model name Embk

Click [Apply

. Move cursor around in CAD and elevations will be displayed.

. Click
. From AutoCAD Click NRCSEP... Create Contours... Erase Existing Objects....
. Checkmark Contours and any other items that have been placed into CAD. Click

oply. Click [Closd

Balancing the Embankment Volumes

From AutoCAD Click NRCSEP... Volumes... Balance....

Pulldown original surface model as Original Ground. E.g. Ognd

Pulldown Final surface model as Embankment template. E.g. Embkinside
Pulldown Balanced surface model as Balanced Embankment. E.g. EmbkBal
Input any upward or downward displacement limits.
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Earthen Storage Pond

Pulldown material as Balanced

Input upper and lower limits E.g. {20} and {20}

Click Settings...

Input slopes H/V: E.g. Cut = {3.0}, Fill ={-3.0}

10 Checkmark Keep When complete

11. Checkmark Use Compaction Factor

12. Input shrinkage for cut. E.g. Cut = {-25}

13. Checkmark Calculate Prismoidal for Balanced.

14. Click|OK] Click |Apply.

15. Click Print Icon to get printed results.

16. Click

17. To move the Pond CAD lines to the final elevation select any inner pond line. Click
Move.

18. Click any point. Click a second location to displaceit.

19. Select the pond. Click Move

20. Snap to a corner on the outer line. Snap to the corresponding corner of the slope
projection lines.

21. Select the pond and verify elevation of grips.

©ooNo®
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Export Nodes

Exporting Node Coordinates and Descriptions to File

Overview: The coordinates and descriptions of specific items in a project may need to be
exported to a text file for the purpose of uploading into a survey controller for
staking out or for bringing into another project. Creating nodes at those locations
is needed for export of the data.

Eagle Point Steps

Notation Method
Button to Presq Displayed Text Icon Action {Text to Enter} Menu Item...

Creating Nodes to be Exported

Set Up Entry Options

1. From EP Click Products... COGO... Settings... Entry Options...Node Placement...

2. Input a Node ID for labeling. E.g. {EXP1} for nodes to export.(It must end with a
number) (Data collector must be set to use alphanumeric record numbers)

3. Input Elevation as Constant & {0} (or use Inherit if the Nodes you will be placing
need to have an elevation)

4. Pulldown Field Code default to CLR if you only want label and elevation of node to
show. Or Pulldown to HUB to have N & E show up in CAD.

5. Pulldown Description to Use Field Code.

6. Click OK|

Place Nodes along an Object in CAD

7. From EP Click Products... COGO... Nodes... Snap to Object...

8. Click Next

9. Select the polyline that has the corners of the Clearing Limits. (or press enter to get
out of AutoCAD selection mode)

10. Press Enter

11. Click [Nex{

12. Uncheck Do Not Place Duplicate Notes

13. Click | Applﬂ

14. Click [Snap Options & Descriptions

15. Input {CLR} (for Clearing Limit) as the Line Endpoints.
16. All other Points could be Unchecked. Click

17. Click |Appl

18. Click [Close

Printout Listing of Nodes

19. Click Report... Nodes...

20. Pulldown to Name

21. Input the Node Prefix letters used earlier {EXP}. This is case sensitive.

22. Click [Apply]

23. You can do multiple selections or AutoCAD selection method also.

24. Click [Close]
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Export Nodes

25. View the report and Click the Print Icon.
26. When done printing Click [Close].

Export the Nodes to a Coordinate File

1. From EP Click Products... Data Collection... Jobs... Export Nodes...
Browse to the location to save the export file and input a filename.
E.g. {Fopma Stakeout.txt}.
Click -
Select the Format as Coordinate.
Click
Select Points Based on Node Label Prefix
a. Pulldown to Range
Checkmark Prefix
Input the Node letters used earlier {EXP}. This is case sensitive.
Make sure that From: & To: include the numeric range of the nodes.
Click

b
C
d
e.
7. And/Or, Select Points by selecting them in CAD.
a.
b.
C.

N

o gk w

Pulldown to AutoCAD
Click
Use AutoCAD selection methods to select the Nodes that you want.
d. Press
8. The number of nodes selected will appear.
9. You can use any of the other selection methods also.
10. When done Click
11. Export Complete. Click
12. What’s Next? —
a. For uploading the coordinate file for stake out, use the data transfer software for
the survey controller.
b. Or, the coordinate file can be used to import the points into another project.
c. Or, use Eagle Point to upload the file to the .

Eagle Point Upload the Coordinate File to the Data Collector
(This option may work for survey controllers that connect via the serial port.)

From EP Click Products... Data Collection... Jobs... Upload to Collector...
Pulldown upload Data from File

Select the correct Format for your collector. E.g. Sokkia SDR 33
Select serial port-E.g. Com1

Select baud rate - E.g. 9600

Select data bits- E.g. 8,none

Click

Have Data Collector ready and then_press Enter

. Input a name for the new Data collector file {CurtStake}

0. Press

1. Press any key

RB O NOORWNE
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Exporting Pool Data

Data for Pond Design Storage Calculations

Overview: Eagle Point can extract stage/storage information from the original ground
surface model for use in designing a pond or storage structure. These steps give
the tools to make that information useable for SITES or HydroYardage software.

Eagle Point Steps Using the NRCS/EP Customized Menu

Notation Method
Button to Presg Displayed Text Icon Action {Text to Enter} Menu Item...

Extracting Pool Area data to an SAP file

In AutoCad, click on the Layer Manager Icon.

Select the 1.Bndr layer. Set to [Current.

Click close out of Layer Manager.

Click Polyline and draw a border that defines the limits of the storage area. To close

the line cleanly, type {C} and press Enter.

From AutoCAD Click NRCS/EP... Reservoir Detention...

If you have not already created a Watershed Modelling Scenario, the Manage

Scenarios box comes up. Click New Scenario.

7. Input a name. E.g. {Bear Creek 33}. Click @

8. Click

9. Edit Reservoir appears. Click the Folder Icon by the Name line.

10. Click New Reservoir.

11. Input a name. E.g. {BC 33 Dam1}. Click

12. Click[Closg . BC 33 Dam 1 will appear in the name line.

13. Pulldown Storage Method to User-Defined Storage.

14. Click [Storage Parameters. . |

15. Click |Generate from Surface Model.. .|

16. Pulldown Surface Model to Ognd.

17. Input the Maximum elevation that you want to get storage up to. E.g. {1110}

18. Input the contour interval that you want get volumes at. E.g. {2.0}

19. Click on the boundary that you had drawn.

20. Take note of the minimum elevation that was generated. E.g. {1064.2}

21. Click

22. Input the minimum elevation, maximum elevation, and increment into the Rating
curve limits. E.g. {1064.2}, {1110}, {2}

23. Click /Applyl.

24. Click the Folder Icon by the Name line.

25. Click

26. Pulldown Save as type: to Stage Storage from Surface Model(*.SAP)

27. Input a filename: E.g. {BC33 dam1} Click Save.

28. Click [Close|

29. Click [Close

AprobdE

o o
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Exporting Pool Data

Converting Pool Area data to HydroYardage or SITES

1. Open the Convert EP Pool Data.xls spreadsheet.

2. Click [Enable Macros,

3. Input the County, State, Rainfall Distribution, and Designer for this project.

4. Review the default for the location of HydroYardge Program on your computer. The
CCE installation default location is “C:\Program Files\USDA\PondHy\Hydroy”.

5. Click [Run EP Pool Data Conversion|.

6. Click [Select a File,.

7. Browse to the location of the .SAP file. Select the file and Click [Open.

8. Review the Elevation vs Area data to ensure that you have the correct information.

9. Input a Project Name. E.g. {BC33 Dam 1}.

10. Click on the Output Format that you would like to have created: HydroYardage,

SITES, or Both.
11. Click [Converd.
12. For SITES Projects:

a. Browse to the location where you would like to save the tab delimited
Structure data table.

b. Input a name for the file. E.g{BC33 Dam1}

c. Click[Save, Click [OK|

Note: This file can be imported into SITES at the Structure Data Table screen by
using File... Import...and browsing to the .txt file

13. For HydroYardage Projects:

a. Click|Find Cross Section Datal if you have used the Coordinate Extractor tool
to create a Station/Elevation tab delimited file in the .ras format for the section
on centerline of the dam. This allows you compute an earthwork quantity
within the HydroYardage program.

i. Browse to the location where you saved the .ras Station/Elevation
cross section file.
ii. Highlight the filename E.g{BC33 Dam1} and Click .
iii. Review the data for completeness and Click [Use this datal.
iv. Click OKI|.
v. Click|OKland note the name of the HydroYardage project file that has
been added to the list of existing jobs.

Or
b. Click Pool Area Data Only if you want to import only the elevation vs pool
area data.
i.  Click and note the name of the HydroYardage project file that has
been added to the list of existing jobs .
14. If done converting files, click and close the spreadsheet.
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Extract Profile Data

Extracting Profile Coordinate Data to a File

Overview: 2D Polylines and 3D Polylines coordinates can be exported to a text file. If the
2D polyline represents a cross-sectional or profile view in Eagle Point, the output
will be in station/elevation format. If the polyline is in plan view, the output will
be East, North, Station, Elevation.

Eagle Point Steps Using the NRCS/EP Customized Menu

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Develop a Polyline that you want Data Extracted from

Two methods might be used:
e To develop an Eagle Point cross-sectional or profile view, use the instructions in
the EP/ACAD How to titled “Profiles”. Or
e To create a plan view polyline that has elevations, draw a 3D Polyline and snap
to Nodes or other objects that have elevations.

Extract Data from a Polyline

1. If you are extracting data for a line that is displayed in a profile or cross-section view

in CAD, make sure that the NRCS/EP... Plot Scales... are set correctly for that Profile

Coordinate system.

From AutoCAD Click NRCS/EP... Profiles/Sections...NRCS Coordinate Extractor...

Select the polyline that you want to extract data for.

4. 1f you are in an Eagle Point project you will be asked whether you want to use the EP
data from a profile/cross-section view.

Click |Yes|if you have selected a polyline | Click [No| if you selected a polyline in

in an Eagle Point profile/cross-sectional a plan view

view

Pulldown to the correct Profile Coordinate

System name. E.g. {CL Dam}. Click

out of the PCS box if it does not disappear

after selecting the name.

Note: Data format - tab delimited: Note: Data format - tab delimited:

Station, Elevation. Easting, Northing, Station, Elevation.

5. Pulldown the file “Save as type:” to either .txt or All files.

6. Input the filename to save this data as. E.g. {Bear Cr 26 Downstream CL.txt}

7. The file will open in Notepad. Review the data and click File... Exit... to quit out of
Notepad.

wn
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Field Codes

Field Coding For mat

The following is the format for entering Field Codes into a collector, definitions and examples:
(Field Code)(Line designator)(Line name)(Special designator)(<<space>>)(Description)
Definitions for Entering Field Codes Into a Collector

Field Code One of the user-defined codes defined in the Node (Field Code) Library in
EaglePoint. 10 characters maximum.

Linedesignator This must be present if the point taken generates line work. Default
valueisaperiod (.). Some Field Codes have automatic linework which means that this
linework designator & line name are not needed.

Line name Enter one of the pre-defined line names that are in the EaglePoint Line
Work file. The line name will be connected to each occurrence in the job file that has
the same line name.

Special designator (s)

Tells EaglePoint to make a curve, stop the line, close the line back to the beginning,
etc.

<<gpace>> Required if a description is to be entered.

Description Used to describe the point taken. Data Collection places this description
into the CAD graphic next to the point. This description overrides or is combined with
the Node (Field Code) Library description.

NOTICE: The only time a space should be used is before entering the description or
within a description.

EXAMPLE:

FC.FC- Property Line Fence

FC —mmmmmmm e Field Code

.- Line Designator

FC--mmmmm oo Line Name

- Special Designator (Curve)
<<Space>>-------=-nmmmnmmmmmmmoe- Space

Property Line Fence --------------- Description
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Field Codes

Field Entry Examples
The following examples use the default designators for line work:

Line Designators - System Defaults

Type Designator Designator SDR 33 Keys
Line . (period) .

Special Designators - System Defaults
Curve - (hyphen) Func T
Closeline + (plus) Func S
Join last shot * (asterisk) FuncY
Bearing close # (pound sign) Func 3
Cross-section = (equal sign) Func Enter
Stop line I (exclamation point)  Func 1

Description Designators -System Defaults
Insert description * (asterisk) FuncY

Line Work Examples

FC.FC Property Line Placesthe node symbol FC and starts or connects to the
linework named FC with aline(.), and overrides the
default label for FC with “Property Line”.

FC.FC! Places the node symbol FC and ends the line named FC
and uses the default description for Field Code “FC”.

DTREE This entry places symbol DTREE and uses the default
description “Dtree”. No line work is produced.

FL Main Node Symbol = FL : “Main” is label
FL isauto linework used

FL.FL1 Node Symbol = FL : “FL" is label
FL auto linework & FL 1 linework

FL.FL1! Node Symbol = FL : “FL" is label
FL1 linework ends,
FL auto linework continues

BLD.BLD1+ Node Symbol = BLD : “BLD” is label
BLD1 linework closes to the start of the “BLD1” linework
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Field Codes

Here are some points to remember regarding Field Codes and symbols:

1. If you enter aField Code for a shot and follow it with a description, Data
Collection places the description you entered into the CAD graphic next to the
symbol, i.e., CMP 36" Diam would use the label 36” Diam. If you don’t enter a
description, Data Collection uses the labdl it finds in the Node (Field Code)
Library, i.e., CMP would use the label CMP.

2. I1f you don't enter a Field Code for a point, Data Collection uses the
default Field Code set in the Reduction Settings in Data Collection.

3. Data Collection assumes that anything alphanumeric less than 10
characters at the front of the description field isa Field Code. If it isnot in the
Node (Field Code) Library, Data Collection uses the default Field Code in the
settings and displays the message “Field Code_ not found at point #” in the
Warnings dialog box after the job is reduced.

The lowa Field Code library default isM (Misc). A Field Code entry of
Hole would use the node associated with Misc and giveit alabel Hole.
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Garmin76 into CAD

Bringing Points into CAD from the GIS grade USDA GPS Garmin76

Important - Points collected using the USDA GPS backpack units can be brought into
CAD but the quality of those points needs to be understood and used appropriately. An
appropriate use might be to show the location of an instrument point & to give the
approximate orientation of the backsight point on a georeferenced photo or USGS topo
map if the points are collected using Differential Correction.

Data brought into CAD using this method does not contain any information that
reflects the accuracy of the data, such as whether averaging was used, satellite signal
quality, or whether any correction signals were utilized.

Notation Method
Button to Presq Displayed Text Icon Action {Text to Enter} Menu Item...

Download Waypoints from the Garmin76

On the Garmin 76
1) Connect the Garmin76 to the computer using the serial connector.
2) Turn on the Garmin 76 and press twice
3) Start simulator mode:
Press the key once
With Simulator Mode highlighted press
4) Switch the Interface setting to Garmin
Press Menu| twice
Use the [Rocker to highlight Setup

Press [Ente
Use the to select the Interface tab

Highlight the Serial Data Format field
Press the key

Scroll through the list to Highlight Garmin
Press [Ente

Press [Quit| twice

On the Computer

1) Open the MapSource v5.4 software.
2) File... Open from ... Serial GPS...
3) Checkmark Waypoints

4) Select the correct serial port.

5) Click Oper]

6) After computer message states that data was opened, click .

Export Points to CAD DXF file
1) Select the Waypoint Tab

2) Remove all unwanted Waypoints by selecting them and pressing |Delete|.
3) File... Export...
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Garmin76 into CAD

4) Pulldown the Save as type to DXF (*.dxf)

5) Browse to the intend directory.
6) Input a filename.

7) Click [Save]

8) Check for these settings:

DXF Export Customization

Document Estents
" lze decimal degrees

15 T BB48594 4707690
Scaling Factors

create DFF points, lines, and circles:

7' Scale (UTM to drawing unitz) 3.28034

15T 685472 4707514

The following scaling factars are applied to the data uzed to

ﬁ280840 International Feet =
1 Meter

\

Prawirnity Cirzles [mi bo drawing unitz] |1

Text height [drawing Ltz |

34 f
Include elevation informatio

Elevatio

Change this as needed to make
\‘ labels bigger or smaller in CAD.

Dizplay Optionz
I

o]

[v Create symbols bo contain waypaint, route, and track details

Uncheck this since elevation info from
the Garmin is typically not useable for
CAD purposes.

Caricel

9) Click[OK]

10) Close MapSource

CAD Software

1) Open the dxf file in CAD. The points
will be displayed in UTM International
Feet.

2) If you save the dxf file as a regular
CAD (.dwg) drawing file, you can
Xreference the file into your CAD
project. Otherwise you can use CAD
commands to copy and paste these
points into a drawing that uses the
layer naming that you need.

EP/ACAD How to

Important: The positions exported from
the MapSource software are rounded to
the nearest meter no matter what the
accuracy of the point is. Even though the
precision of the X & Y coordinates might
be displayed to the hundredth of a foot,
remember that the real location is
probably within 5 to 15 feet away.
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Georeferencing

Notation Method
IButton to Presg Displayed Text I con Action{ Text to Enter} Menu Item...

Inserting Georeferenced images

Insert an Ortho photo first and a USGS map second.

In AutoCad, click on the Layer Manager |con.

Set the 1.Dogs layer to current for Ortho photos or 1.Drgs for USGS maps.

Click|[OK] close out of Layer Manager.

From AutoCAD Click Map... Image... Insert....

Browse to the image file- usualy located in the G: drive (geodatd). E.g.

G:\doqgs\highlandvilleNE.tif. DOQ photos by quarter quadrangle name. USGS drgs

by lat/long/row/column name. G:\drgs\43093\043093c7.jpg.

Checkmark Modify Correlation.

Pulldown Units for Insertion Point to Meters.

Click [OK].

10. For USGS drgs: Select theimage. Right click. Click Properties. Pulldown
transparency to Yes. Click transparency color |...] Click . Select the color in
the image that you want to have be transparent. Click .

arwbdpE
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Displaying alimited portion of an Image

In AutoCad, select the image.

Pulldown Maodify... Clip... Image...

Input { N} for New. Press Enter

Input { R} for Rectangular. Press Enter

Click Upper left corner of your planned image display.
Click Lower right corner of your planned image display.

SEENCINE

If image is on top of objects: Select theimage. Click Tools... Display Order ...
Send to back...

Preparing the Surface Model Settings of a Digital Elevation Model

A Digital Elevation Model (DEM) isagood planning tool. It is based on points located

every 30 metersin agrid.

1. From AutoCAD Click NRCSEP... Create Contours... Manage Surface Mode! ....

2. Click the New Surface M odel Icon. Thisbrings up New Surface Model box.

3. ClickontheLibrary icon (looks like books on a shelf) and select the Digtial
Elevation Model surface model. Click [Load Prototype. Click [Yes. Click|Closd|

4. Input a Description name. E.g { DEM}, which would represent origina ground.

5. Once you have settings done Click [OK].

6. Click to close out Manage Surface Models
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Georeferencing

Draw a boundary for the DEM Surface model

If you want alimited areafor the DEM surface model to be created, create a boundary.

1. InAutoCad, click on the Layer Manager |con.

2. Setthe 1.Brdr layer to current.

3. Click|OK] close out of Layer Manager.

4. Click Polyline and draw aborder around the area being planned. To close the line
cleanly, type {C} and press Enter.

Creating a Surface model for aDEM

1. From AutoCAD Click NRCYEP... Create Contours... Trianagulate Surface
Mode!....

1. Pulldownthe name - for example DEM.

2. Pulldownto set boundary lineto Select if you are using a boundary to limit the area
used for the DEM.

3. You will probably not want to Display Model or Place Triangles because of the large
area of the DEM.

4. Checkmark Use External Point Files.

5. Click[Build File Lis{

6. Click New External Filg

7. Browseto the file name: E.g. G:\IlaDEM\43093\043093c7.txt.

8. Pulldown X,Y,Z, Description.

9. Click|OK

10. Click [Clo

11. Click |Ap IQ].

12. The external data points will be used. Usually no CAD objects will need to be
selected. Press enter.

13. If you have choosen to use a boundary, the command line should now ask you to
select boundary. Select boundary by clicking with your mouse the border.

14. Click on the Triangulate Surface Model.

Placing the Contour linesinto CAD

Lo

From AutoCAD Click NRCSEP... Create Contours... Make Intermediate & Index....
2. Click and verify or change the contour interval. Recommended settings:
Smoothing {0}, Polynomial {0}, Intermediate {4}, Index { 20}, Construction Method
LWpolylines. Changing these can increasing processing time excessively. Click .
Usually no checkmarks are place in any of the boxes.

Click |Apply Contours will appear in CAD.

Click|Clo

Review the contours.

o0 kw
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Eagle Point/AutoCAD How-To for NRCS work

Title & Description Date

1. Field Codes - Understanding Eagle Point surveying field code libraries. 12/21/2001

2. Starting EP* — Starting a new Eagle Point project using prototypes and 3/8/2007
templates.

3. Points into EP* — Downloading or importing survey points into the 2/20/2007
project.

4. Transit Survey Input — Entering transit survey points directly into the 8/1/2003
project.

5. SSRP Transit Survey Export — Export transit survey points from Ohio 6/8/2004
SSRP into Eagle Point.

6. Garmin 76 into CAD - Bringing points into CAD from the GIS grade 6/8/2004

UDSA GPS Garmin 76 for geo-referencing purposes.

7. Adjusting, Merging, and Rotating Surveys — Raising or lowering 8/1/2003
elevations and combining 2 surveys into a common reference

8. Original Ground Contours* — Creating contours for the original ground 2/20/2007
surface.

9. Plotting — Setting up & using viewports for plotting plan views and profile 3/13/2007
views.

10. EP Surface Model Rebuild — Rebuilding a surface model that is partially 6/8/2004
working. E.g. - Contours work but volumes do not.

11. CAD-GIS Data Exchange* — Transferring georeferenced data between 5/10/2006
CAD and ArcGIS.

12. Exporting Pool Data* — Exporting pool area data to HydroYardage or 6/8/2004
Sites.

13. Storage Volume Only* — Determining the total storage volume at a 12/18/2002
specified elevation.

14. Pond Embankment* — Drawing an embankment top, wave berm, core 12/18/2002
trench, and toes. Calculating earthwork volumes.

15. Auxiliary Spillway Layout* — Placing the Auxiliary Spillway and 8/1/2003
combining it with the embankment.

16. Profiles*— Developing profiles or cross sections with grids and labeling. 3/13/2007

17. Extract Profile Data*— Extract coordinates of profile data to a text file. 7/12/2004

18. Earthen Storage Pond* — Placing a rectangular earthen storage pond. 12/20/2001
Calculating & balancing earthwork volumes.

19. Georeferencing* — Inserting georeferenced images and creating Digital 12/20/2001
Elevation Model contours for site planning.

20. LiDAR Data Use in CAD* — Preparing and loading LIDAR XYZ 3/13/2007

formatted data for creating an original ground surface.

*Eagle Point Steps Using the NRCS/EP Customized Menu
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21. Exporting Nodes— Creating Nodes from a CAD object. Outputting 1/18/2005
coordinates and descriptions of nodes into a text file.

22. Uploading — Marking Clearing limit points for stakeout and uploadingtoa | 12/20/2001
data collector.

23. Circular Concrete Tank* — Layout of a TR-9 MWPS circular concrete 4/4/2002
tank in plan view & profile views. Calculate excavation & drain quantities.

24. Road Calc — On Road Dam - Create an on-road dam with a vertical curve 4/5/2002
and with a wave berm at normal pool level

25. Road Calc — Waterway Design* — Develop a design profile with 1/18/2005
parabolic or trapezoidal shape to calculate volumes, and create profile &
Cross section sheets.

*Eagle Point Steps Using the NRCS/EP Customized Menu
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LiDAR Data Use in CAD

Importing LiDAR Data into Eagle Point/Autodesk Map

Overview: Use the following processes for preparing and importing LIDAR
georeferenced data into EaglePoint/Autodesk Map 2006. LiDAR source data is in
X,Y,Z format. (This example is based on source = NAD 83 UTM Zone 15,
Meters and target = NAD 83 UTM Zone, International feet .)

Software: Eagle Point 2006 Q4 6.4.0, Autodesk Map 2006 (NRCS/EP v2.00 menu),
NRCS national CAD std v1.0, Corpscon 6.0.1

Notation Method
Button to Presg Displayed Text Icon Action {Text to Enter} Menu Item...

A. ldentify data files needed for the area being worked on.
B. Use Corpscon software to convert data (X,Y,Z) to correct coordinate system
C. Create the surface within Eagle Point using External Point files

Note: Large files increase processing time significantly when working across the LAN rather than
on the C: drive.

A. ldentify data files
Use index maps provided with the LIDAR to determine the names of the data files needed for
your project.

B. Corpscon data conversion
1. From Corpscon Click Convert... Setup...

i¢ ' Corpscon 6.0.1 1ol =|
File Edit Window Help
|aoe o |tB@sil| o
i* ' Corpscon Setup 1ol =
] |Nadcon| \-"eltconl Geoidl Dthell
INPUT OUTPUT
- Horizontal - - Horizontal -
System: |3.L|TM j System: |3-UTM j
Datum: |1333 - MAD 23(25] j Datum: |1333 - MAD 23(25] j
Area: 0-Hane j Area: 0-Hane j
Zone:  [15- 96w/ to 50w x| Zone: |15. 3Bwto S0W =
Units: |3 - Meter j Units: |2 - Intermational Foat j
- Vertical - - Vertical -
Datum: |1385 - NAYD 85 x| Datum: |1385-NavD 88 =]
Units: |3 - Meter =| Units: |2 -Int. Survey Foot =]
[Ready [pza0E13i022

2. Set the input and output coordinate systems

3. Click[OK
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LiDAR Data Use in CAD

4. From Corpscon Click Convert... User Defined Data File...
: . Corpscon 6.0.1 =101 x|

File Edit ‘Window Help
| me o | |

i*_ Convert User Defined Data File

. =10l x|
Input Filename:  |C:\y NRCS Engineering\Eng Projects\T esting\LiDAR Madison data Browmse
Output Filename: [C:\My NRCS EngineeringhEng ProjectshT esting'LDAR Madizon datat Browse

[~ Send Resuls to Output Window W Send Resulks bo User Defined Output File
Input File Line: | 415433 830 4560298.020 343.417 (.7

— Input — Uutpul
UTH. NADB3 \ UTH. NADE3
15- 96w to 90w, Meters 15- 36w to 90, Int. Feet
Vertical - HAVDEE, Meterz WVertical - NAVDES. Int. Feet
Hame Teld Hame Frield ) ﬂ
Pairit Mame 4 Pairt Mame 4
Morthing ™ 2 Morthing™" Out 2
Eastingis 1 Easting Out 1
Elevation/Z 3 Elevation/Z Cut 3
Scale Factor Out 0
Combined Factor Out 0
Convergence Out 1]
Morthing”" In 0
N/ |
D elimiter D elimiter
“Space jl ‘ “Comma jl
Convert | Cloze |
[Ready [sze0e131838
5. Browse to find the Input filename (The file does not need to have a header but can have one.)
6. Browse to set up the Output filename E.g. {Pt000250 Converted.xyz} (Saving to the
workstation’s hard drive will be the fastest)
7. Uncheck Send Results to Output Window
8. Check Send Results to Defined Output File

9. Set the correct order to the names in the Input & Output by entering the numeric order
in the Field. 0 would mean that that item will not get created in the output file.

10. In the Input section, select the proper delimiter. (usually either Space or Comma)
Inspect the Input File Line data to view the existing file format.

11. In the Output section, select the to Comma

12. Click [Convert

C. Eagle Point Surface Modeling:
Eagle Point Steps Using the NRCS/EP Customized Menu

Note: Sections marked with * must be done in model space.

| Preparing Surface Model settings for Original Ground

. From AutoCAD Click NRCS/EP... Create Contours... Manage Surface Model... @,
Click the New Surface Model Icon ). This brings up New Surface Model box.

Click on the Library icon M and select the Original Ground surface model.

Click [Load Prototype]. Click [Yes|. Click [Close].

Hwonpe
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LiDAR Data Use in CAD

5. Input a Description name. E.g { Og LiDAR }, which would represent original ground
based on LiDAR data.

6. Verify any settings, then Click [OK].

7. Click to close out Manage Surface Models

Draw a boundary for the Surface model*

If you want a limited area for the DEM surface model to be created, create a boundary.
You will probably need to have placed images or other geo-referenced lines into CAD in
order to help you place the boundary correctly.

8. From the NRCS Tool Palettes ([Ctrl] +[3]to toggle on/off) select

9. Click Boundary Ling s Boundary Lie
10. Click to draw a border around the area being planned. To close the line cleanly, type
{C} and press Enter.

@ Creating a Surface model for the Original Ground using LiDAR data*

11. From AutoCAD Click NRCS/EP... Create Contours... Triangulate Surface
Model...®.

12. Pulldown the name - for example Og LiDAR.

13. Pulldown Boundary to Select if you are using a boundary to limit the area used from
the LIDAR data.

14. You will probably not want to Display Model or Place Triangles because of the large
area of the LiDAR.

15. Checkmark Use External Point Files.

16. Click Build File List]

17. Click New External File &

18. Browse to the file name: E.g. Pt000250 Converted.xyz.

19. Pulldown X,Y,Z, Description.

20. Click

21. (Multiple files can be used. Repeat the previous 4 steps as needed.)

22. Click [Close

23. Click |Apply.

24. CAD will ask you to Select Objects. The external data points will be used so usually
no CAD objects will need to be selected. Press enter.

25. If you have chosen to use a boundary, the command line should now ask you to select
boundary. Click on that boundary with your mouse.

26. Click on the Triangulate Surface Model.
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27.

28.

29.

30.

31.
32.

Rt

+

LiDAR Data Use in CAD

Placing the Contour lines into CAD*

From AutoCAD Click NRCS/EP... Create Contours... Make Intermediate &
Index...%.
Click and verify or change the contour interval. Recommended settings:
Smoothing {0}, Polynomial {0}, Intermediate {4}, Index {20}, Construction Method
LWhpolylines. Changing these can increasing processing time excessively. Click .
Usually no checkmarks are placed in any of the boxes. If you would like to limit the
area where contours are placed you can either:

a. Checkmark Use Screen Display, or

b. Draw a boundary and checkmark User-defined Boundary.
Click Contours will appear in CAD. (If you are using a User-defined
Boundary you will be asked to click on it.)

Click [Close]

Review the contours.

Verifying Elevations of a Surface Model*

Inspect the elevations for a surface to verify that it is valid.

33.
34.
35.
36.
37.

From AutoCAD Click NRCS/EP... Create Contours... Track Coordinates... ¥
Pulldown the correct surface model. E.g {Ognd}

Click [Apply]

Move cursor around in CAD and elevations will be displayed.

Click [Close

ﬂ Locking a Surface Model to Protect it

(Highly Recommended)

Lock the EP data for the surface model once you are satisfied with it.

1.
2.

3.

4.

o

From AutoCAD Click NRCS/EP... Create Contours... Manage Surface Models... @.
Highlight the correct surface model name. E.g. Ognd

Click the Properties for Surface Model Icon. EI" Min/Max elevation & area is
displayed. Use it for verifying whether the surface is good.

Click Close].

Click the Lock Icon. & This will protect the EP surface model.

Click [Close].
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Original Ground Contours

Overview: Creating a surface that represents the Original Ground is done by utilizing the
prototype surface settings and then triangulating the survey points and breaklines.
Contours and contour labels can be displayed for the surface. Once a good Original
Ground surface is created it should be locked to avoid being accidentally deleted or
changed.

Software: Eagle Point 2006 Q4 6.4.0, Autodesk Map 2006 (NRCS/EP v2.00 menu), NRCS
national CAD std v1.0

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Note: Sections marked with * must be done in model space.
Eagle Point Steps Using the NRCS/EP Customized Menu

Preparing Surface Model settings for Original Ground

3

From AutoCAD Click NRCS/EP... Create Contours... Manage Surface Model... @
Click the New Surface Model Icon €. This brings up New Surface Model box.
Click on the Library icon b and select the Original Ground surface model.
Click [Load Prototype. Click [Yes. Click [Close].

Input a Description name. E.g {Ognd}, which would represent original ground.
Verify any settings, then Click (OK|.

Click [Close] to close out Manage Surface Models

Noookrwd P/

Draw a boundary for the Surface model*

This will represent an outer limit for the surface model.
8. From the NRCS Tool Palettes ( [Ctrl +[3]to toggle on/off) select

9. Click Boundary Line e Boundery Line
10. While not snapping to the points, click to draw a border around outside of the survey.
( toggles Osnaps on/off.) To close the line cleanly, type {C} and press Enter.

Adding Breaklines to get more Realistic Contours*

Adding a breakline between flowline shots prevents contours from jumping across banks.

Note: 3D Polylines # plot out only as solid lines. 2D Polylines = plot out using

linestyles but should be at elevation 0 to ensure the surface is correct.

11. Right Click the Osnap Status. Click Settings... and checkmark only Node and Object
Snap On. Click .

12. From the AutoCAD Tool Palettes select

13. Click Flow Ling e)Fow tine
14. Click onto the nodes to Snap to the Flow line shots.
15. Press Enter when done with a breakline.
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16. Repeat for any other breaklines.

17. For any 2D polyline breaklines drawn:
a. Select the breaklines. Then Right Click Properties... &
b. Click into the elevation line of the Properties and type {0}. Press Enter
c. Press ESC to deselect the objects.

% Creating the Triangulation & Placing Contours for Original Ground*

Survey points and breaklines are used as the basis for creating the original ground surface
and contours.

18. From AutoCAD Click NRCS/EP... 21|
Create Contours... Batch Surface Modek -
(Triangulate/Contours)... #. e

19. In the Batch Operations dialog M Cieate [5utace Model =l
Pulldown the Surface Model name Parameters.. #20 -21
being created — E.g. Ognd. p—

20. In the Surface Model section W Create [Intermediate and Indes -
checkmark Create and pulldown Parameters...

3 | #24 -25
Surface Model :
21. In the Surface Model section click [ e e .
reate |Shadow Grid j
Farameters: |

22. Pulldown to set the Boundary as —

Select. Normally all other items will EE =

be Unchecked.

23. Click [OK|

24. In the Contour section checkmark Create and pulldown Intermediate and Index

25. In the Contour section click Parameters...

26. Click and verify or change the contour interval. M.

27. Usually no checkmarks are placed in any of the boxes. Click |OK|.

28. Click . [When repeating this process (after adding extra breaklines, etc) a TIN
message box appears. Just click to overwrite.]

Pay attention to your Autocad command line as you continue.

29. Command line displayed: Select Objects
Use AutoCAD selection methods to pick the objects to triangulate. One option is using
a CAD selection window. Once objects are selected press the Enter key.

30. Command line displayed: Select boundary. Click on the boundary line.

31. If a Crossing Breaklines message appears, it means that 2 of your breaklines cross each
other and it will try to guess which one is right. You will click to proceed.

32. The surface will be created and contours will be placed into CAD.

33. At the Batch Operations dialog click once the contours have been placed.

34. Review the contours to make sure that the surface was properly modeled.

35. If you need to make improvements to the surface be sure to erase the contour lines
before triangulating again. Adding additional breaklines is one way to improve the
surface model.

36. See Locking the Surface Model to Protect it.
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Verifying Elevations of a Surface Model*

T

+
Inspect the elevations for a surface to verify that it is valid.

37. From AutoCAD Click NRCS/EP... Create Contours... Track Coordinates... #.
38. Pulldown the correct surface model. E.g {Ognd}

39. Click [Apply]

40. Move cursor around in CAD and elevations will be displayed.
41. Click [Close]

@ Adding Labels for Contours*

Contour labels are helpful during the design process & on construction drawings.

42. From AutoCAD Click NRCS/EP...Plot Scale...

43. Input the Horizontal scale that you’ll use for plotting the contours & labels. E.g. {50}

44, Click [OK].

45. Click NRCS/EP... Create Contours... Annotate... 4.

46. Pulldown the correct surface model. E.g {Ognd}

47. Checkmark the contours to be labeled. Usually Index & User-defined.

48. Click |Annotation Settings,

49. Pulldown Annotation Location to Middle and checkmark Break Contour.

50. Checkmark Annotation Direction as Uphill/Downhill.

51. Click [OK|

52. Method is usually Crossing. With Crossing you will click the starting & ending points
of a line so that the labels will be placed where this line cuts through the contours.

53. Uncheck Erase Existing.

54. Click CAD settings. </

55. Pulldown unit to Plotted inches.

56. Input Plotted size {.078} for 11x17 drawing size, {.156} for 22x34. Click .

57. At the Annotate Contours dialog box click _Applﬂ.

58. Command line displayed: Select Start Point. Click in CAD to select the starting point
of the crossing line. Start at a lower elevation to get the text rotation correct.

59. Command line displayed: Select End Point. Click the ending point for the line of labels
near the higher elevation. Repeat for additional labels.

60. Press Enter to quit labeling. Click [Close|

61. If the labels are not what you want, use the AutoCAD Undo Icon € - multiple times to
return back to the unlabeled contour lines.

. ) ) *
e Placing Surface Triangles into CAD

If your surface doesn’t look correct you can place the triangles into CAD that represent the
surface to help find out why it doesn’t look right.

1. From AutoCAD Click NRCS/EP... Create Contours... Place Triangles...~,

2. Pulldown the correct surface model. E.g {Ognd}
3. Click |Apply!.

4. Click [Close|.
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_ér Erasing Contour lines & Labels, & Triangulation lines from CAD*

If a surface is incorrect, or if the contour lines & triangulation lines don’t need to be
displayed they can be eliminated from the CAD drawing.
1. From AutoCAD Click NRCS/EP... Create Contours... Erase Existing Objects... £ .
2. Checkmark Triangles, Contours, and Contour Annotations.

Note: Eagle Point can not erase objects that are on frozen or locked layers.
3. Click

4. Contours will be erased from the CAD drawing. Click

Locking a Surface Model to Protect it
H (Highly Recommended)

Lock the EP data for the surface model once you are satisfied with it.

1. From AutoCAD Click NRCS/EP... Create Contours... Manage Surface Models... @.

2. Highlight the correct surface model name. E.g. Ognd

3. Click the Properties for Surface Model Icon. EI" Min/Max elevation & area is
displayed. Use it for verifying whether the surface is good.

4. Click (Close]

Click the Lock Icon. & This will protect the EP surface model.

6. Click [Close]

o
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Plotting

Overview: Plotting from a paperspace layout tab involves setting up a viewport that
displays the desired items at useable scales. Plan views, profiles, or cross sections
can be plotted on individual pages or combined on one page using multiple
viewports. Dimensioning, bar scales, and north arrows for plan views along with
construction notes are typically done in the paperspace mode.

Software: Autodesk Map 2006 (NRCS v2.00 menu), NRCS national CAD std v1.0

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

AutoCAD Steps Using the NRCS Customized Menu

Create an Additional Drawing Page using Paperspace Layout - (Optional)

1. In AutoCAD Right Click on any layout tab.
2. Click From Template...

3. Double Click the template size/type that was used to start this drawing. E.g.
{11x17EngTemplate(B).dwt }
4. Click the layout type that you are using.
a. Use {Layout w Doc Fields} for projects that use “fields” from within the
document to fill out the title block. (This is used on simpler projects.)
I. Use File... Drawing Properties... Custom to edit these fields.
ii. Use View... Regen All... to update the display of the field data.
b. Or, Use {Layout w SSet Fields} for projects that use the Sheet Set Manager to
fill out the title block fields. (Useful on projects with numerous dwg files.)
5. Click
Right click on the new layout. Click Rename
7. Input a descriptive name for the layout. E.g. {Plan View}. Click .

S

% Selecting layers to Not Appear within a Viewport - (Optional)

Double click inside of the viewport. PAPER status will switch to MODEL.

In AutoCad, click Express... Layers... Layer Freeze... #

Click on any object whose layer you do NOT want to see in this viewport.

Click on additional objects to be frozen. (Press {U}to undo the most recent freeze)
5. When done, press enter

Note: This affects the Current VP status in the Layer Properties Manger screen if it is
done from a within a viewport. If this command is done from the Model tab or in
paperspace it will affect the Freeze status.

Awnh e

Thawing Layers that are Frozen within a Viewport - (Optional)

1. Double click inside of the viewport. PAPER status will switch to MODEL.
2. Click the Layer Properties Manager Icon. ==
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3. Scroll through the layer list to find the layer name that is frozen within this viewport
by looking at the Current VP column.

Stali M ame | On | Freeze| Lu:uck| Calar | Linetype | Lineweight | Flat Style | Flat § Current %P ) Me | Deil
~2= C.Topo.Emblk.Indx O T3 W9 Continuous 0.m Color 90 & H N
~z= C.Topo.Embk.Intr 4] J-',fa W %  Continuous 0.m Coc :'_E-' & 4 H
~&= C.Topo.Embk.Slop () f3 @3 Continuous 0.m Color 90 & o
~= C.Topo.Embk.Tin_ () 73 M white Continuous D.. T B !

4. Click on the Current VP icon for the intended layer to toggle its status.
5. Click [OK] close out of Layer Manager.

Note: The On and Freeze status columns apply to the entire drawing and can prevent
objects from displaying in a viewport also.

Preparing a Plan View for Plotting in a Layout Tab

Setting up Viewport.
1. In AutoCAD Click on a layout tab. E.g.
2. Double click inside of the viewport. PAPER will switch to MODEL and the viewport
border will appear thicker.
3. Zoom in on the area to view by
a. Using the mouse wheel to zoom the window to the area that you want, Or
b. Click View... Named Views... and_highlight the named view that you want to

appear in this viewport. E.g. Dam. Click [Set Current. Click [OK].

Rotating the Display of a Viewport - (Optional)

While in MODEL of the viewport type {mvsetup}Press Enter

Type {a}Press Enter

Type {r}Press Enter

Click near the center of the viewport.

Input the counterclockwise rotation angle relative to the original survey orientation.
E.g. {45} Press Enter (Remember this rotation angle for use with a North arrow.)
9. Press Enter

10. Press Enter

o No ok

Setting the Scale & Locking the View.

11. Double click outside of the viewport. The MODEL status will switch to PAPER.

12. Select the viewport border. Right Click Properties.../*

13. Look at the Custom Scale. Determine a useable engineering scale near this custom
scale. E.g. Custom Scale = 0.0113 is 1/0.0113 or 88.49°. 1”=100" is the nearest scale.

14. Input a useable scale into the custom scale box as a {1/xxx} enter . E.g. Input 200
scale as {1/200} Enter. (Or select a useable scale from the Standard Scale list.)

15. Once you set the scale you might need to switch into the viewport’s modelspace in
order to pan the view and have the correct details appear. Make sure that you switch
back to paperspace and recheck the scale setting after you have panned.

16. With the viewport selected pulldown the display locked property to Yes.
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Place a Bar Scale onto the Page (Paperspace)

17. From the AutoCAD Tool Palettes ( [Ctrl| +[3]) click [L1x17 Scale| (or 22x34 Scales)

18. Click on the correct size bar scale. E.g. {bScale200} (or dScale200 for 22x34)
19. Click at the location to place the Bar Scale.

Place a North Arrow onto the Page (Paperspace)

20. From the AutoCAD Tool Palettes select [11x17 Symbols| (or 22x34 Symbols)

21. Click bNArrow (or use dNArrow for a 22x34 drawing)

22. Click the location where you want to place the North Arrow.

23. Input the counterclockwise rotation angle used for the viewport if it was rotated.
E.g. {45} (See “Rotating the Display of a Viewport”) If it was not rotated leave the
value as {0}.

24. Press Enter

Place Plan View Dimensioning onto the Page (Paperspace)

25. Make sure that the Dimension Style Control is set to 001xB_Dim (or 001xD_Dim)

26. From the AutoCAD Tool Palettes ( [Ctrl] + [3]) click [L1x17 Text_Dimg (or 22x34
Text_Dims)

27. Click on the correct dimension tool. E.g. {Aligned Dimension(PS)}

28. Osnap to the beginning point of the object to dimension.

29. Osnap to the ending point of the object to dimension.

30. Click to place the dimensioning in a useable location.

Place Notes onto the Page (Paperspace)

31. From the AutoCAD Tool Palettes click [11x17 Text Dims| (or 22x34 Text_Dims)
32. Click on Notes - Multiline(PS)

33. Click to the set first corner of the text box.

34. Click to the set opposite corner of the text box

35. Input the text.

36. Click when done.

Adding an Extra Viewport to a Layout (Optional)

Setting up more than one viewport in a layout allows any combination of profiles, cross
sections, or plan views to be plotted on the same sheet.

Click on the |Layout Tab| where you want to add a viewport.

From the NRCS Tool Palettes ( (Ctrl + | 3] to toggle on/off) select |Plan] or Profile]
Click Viewport Bviewport (F3 toggles Osnaps on/off.)

Click in the layout to specify the lower left corner of the new viewport.
Click in the layout to specify the upper right corner of the new viewport.

ISAEEE I A
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Plotting

Preparing a Profile View for Plotting in a Layout Tab

=

Double click inside of the viewport. PAPER will switch to MODEL.

2. Zoom in on the area to view by

a. Using the mouse wheel to zoom the window to the area that you want, Or

b. Click View... Named Views... and_highlight the profile named view that you want
to appear in this viewport. E.g. CL dam profile. Click Set Current. Click [OK].

Double click outside of the viewport. MODEL status will switch to PAPER

Select the viewport border. Click Modify... Properties...

Input the Horizontal Scale of the profile into the custom scale box as a {1/xxx} enter .

E.g. Input 40 scale as {1/40} enter.

6. Pulldown the display locked to Yes. With Display Locked you cannot change the
scale of the viewport or pan the viewport.

7. Click and drag the viewport grips in order to resize the viewport border so that it is
slightly outside of the Profile grid. (F3 toggles Osnap on/off)

8. With the viewport selected click the move icon

9. Forthe 1% dlsplacement point, Osnap the lower left corner of the Profile Grid border.

10. For the 2" displacement point, Osnap the lower left corner of the Title Block border.

o s w

Plotting from a Layout Tab

Select the Printer & Paper Size.
In AutoCAD click on the layout tab to be plotted. E.g.
Right Click the Plan Vieﬂ Tab and Click Page Setup Manager ...

Click Modify]

Pulldown the printer/plotter that you will use. E.g. {HP 5000}

Pulldown Plot style table to either Monochrome.ctb for B&W plotting only or to
NRCS BWgray.ctb for gray plotting of gray lines.

Pulldown the paper size E.g. {11 x 17}. Plot Scale is typically left at 1:1.

Click Plot area = Extents and in Plot offset checkmark Center the plot.

8. Click |OK|. Click [Close|

arLDdE
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Previewing & Plotting the Page.

9. Right Click the [Plan View| Tab and Click
10. Click [Preview...| to review the planned plot.
11. Press Enter to return to the Plot screen.

12. Click [OK]to Plot.
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Pond Embankment

Eagle Point Steps Using the NRCS/EP Customized Menu

Notation M ethod
[Button to Presg Displayed Text | con Action{Text to Enter} Menu Item...

Embankment with a Berm

Placing the Centerline & Top of Dam

In AutoCad, click on the Layer Manager | con.

Select the C.Clin.Embk.New layer. Set to [Current].

Click [OK] close out of Layer Manager.

Click Polyline and draw aline that represents the centerline alignment for the

embankment. This line is better if it is longer than the actual embankment.

From AutoCAD Click NRCSEP... Create Contours... Make User Defined....

Surface model should be Ognd. No checkmarks are usually used. Input the elevation

for the end of the dam to tie into. E.g. { 1104}

Click

Input the elevation for the berm. E.g. { 1099}

Click |Apply

0. Click [Closg

11. In AutoCad, click on the Layer Manager |con.

12. Select layers to freeze or turn off.

13. Select the C.Plan.Embk layer. Set to[Current].

14. Click [OK] close out of Layer Manager.

15. Click AutoCAD’s Offset . Input ¥z of top width. E.g. {6} . Press enter.

16. Select the line representing the centerline alignment. Press enter.

17. Click on either side of the centerline.

18. Press enter

19. Click AutoCAD’s Trim .

20. Select the contour line of the top of dam as the cutting edge. Press enter.

21. Click to trim the ends of the line that goes past the contour. Press enter.

22. Select the trimmed line. Right Click and click Properties.

23. Pulldown the layer to C.Plan.Embk

24. From AutoCAD Click NRCSEP... Create Ste Layout... 3D Feature Editor....

25. Select the trimmed line that is the edge of dam.

26. Input the correct end of dam elevation for point 1 E.g. {1104}

27. Presstab. Click the Right Arrow.

28. Input the correct end of dam elevation for point 2 E.g. {1104}

29. Presstab. Click the Right Arrow.

30. Add more points along the line to alow for more overfill a the deepest point. Click
Insert Points.

31. Click Divide into Segements. Input number of segement desired. E.g. {3}

32. Click only once!

33. Click

34. Click the Right Arrow.

El AN
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Pond Embankment

35. Input the elevation of the new point 2 for the overfill. E.g {1105.3}

36. Presstab. Click the Right Arrow.

37. Input the elevation of the new point 3 for the overfill. E.g {1105.3}

38. Presstab.

39. Click [Closd

40. From AutoCAD Click NRCSYEP... Create Ste Layout... 3D Offset....

41. Input the topwidth distance to offset. E.g. {12}

42. Input the relative elevation {0} .Click

43. Select the embankment line by clicking near one end. When offset line is placed, it
will be put on the right side of the line when looking towards the far end of the line if
entered as {+12} or left sideif entered as {12} .

44, Click AutoCAD’s Extend.

45. Select the top of dam contour line as the boundary edge. Press enter.

46. Click the ends of the line to extend the contour._Press enter.

Placing the Toes & Pool Berm of the Dam

1. From AutoCAD Click NRCSEP... Create Ste Layout... Project Sopesto Surface
Modd....

2. Pulldown to the original ground surface model name. E.g {Ognd}

3. Input the proper fill slope as a negative number. E.g. {-3} asH/V

4. Uncheckmark Erase all Existng Sope Projections...

5. Click

6. Select the downstream edge of the dam.

7. Click on the downstream side of the selected line.

8. Sdct the upstream edge of the dam.

9. Click on the upstream side of the selected line.

10. Press Enter

11. Checkmark Constant Elevation. Input the Berm elevation. E.g { 1099}

12

13. Select the upstream edge of the dam.

14. Click on the upstream side of the selected line.

15. Press Enter. Click Close.

16. From AutoCAD Click NRCSEP... Create Ste Layout... 3D Offset....

17. Input the pool berm width to offset. E.g. { 10}

18. Input the relative elevation {0} .Click

19. Select the catch line that was projected to the berm elevation by clicking near the left
end of the dam.

20. Click

21. Click AutoCAD’s Trim .

22. Select the upstream toe catch line as the cutting edge. Press enter.

23. Type E {Edge}._Type N { No Extend} .

24. Click to trim the ends of the pool berm catchline that goes past the toe. Press enter.

25. Click AutoCAD’s Trim.

26. Select the trimmed downstream edge of the pool berm as the cutting edge. Press
enter.
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Pond Embankment

27. Click to trim the portion of the toe upstream of the pool berm.. Press Enter.

28. Select the upstream slope projection lines that go upstream of the toe or downstream
pool berm line. Press delete.

29. From AutoCAD Click NRCSEP... Create Ste Layout... Project Sopesto Surface
Modd ...

30. Pulldown to the original ground surface model name. E.g {Ognd}

31. Input the proper fill dope as a negative number. E.g. {-3} asH/V

32. Uncheckmark Constant Elevation and Erase all Existhg Sope Projections...

33. Click

34. Select the upstream edge of the pool berm.

35. Click on the upstream side of the selected line.

36. Press Enter. Click [Closd.

37. When dope lines look correct, select all of the dope projection lines and change their
layer property to C.Topo.Embk.Sop.

Making the Outside Toes of the Dam into One Object

=

Select al of the lines that represent the edges of the berms and the toe or top of dam.
Right Click.

Click Properties . Pulldown the layer to C.Plan.Embk

Press Esc.

In AutoCad, click on the Layer Manager | con.

Turn off or freeze layers so that only the C.Plan.Embk lines show.

Click [OK] close out of Layer Manager.

Click AutoCAD 3D Palyline. Drawin lines that close the ends of the dam and wave
berm (use Osnaps settings with endpoints).

From AutoCAD Click NRCSEP... Create Ste Layout... 3D Join....

Select the lines representing the toes where the dam meets the original ground. Press
enter.

10. Select the toe to seeif has al become one 3D Polyline. If not ends grips may need to
be re-snapped to ends of adjoining lines.

NoOog~wWN

© ©

Preparing Surface Modd settings for the Embankment

From AutoCAD Click NRCSEP... Create Contours... Manage Surface Model....
Click the New Surface Model Icon. This brings up New Surface Model box.
Click onthe Library icon (looks like books on a shelf) and select the Embankment
surface model. Click [Load Prototypd. Click [Yed. Click [Closd.

4. Input a Description name. E.g {Embk}, which would represent embankment.

5. Once you have settings done Click .

6. Click to close out Manage Surface Models

wh e
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Creating a Surface modd for the Embankment

1. From AutoCAD Click NRCSEP... Create Contours... Trianagulate Surface
Modd....

Pulldown the name - for example Embk.

Pulldown to set boundary line to Select.

Place a checkmark by Display Model if you want to see atemporary set of
triangulation. Place a checkmark by Place Trianglesif you want to have triangulation

objects placed into the drawing.
5. Click |Applyl.

6. Use AutoCAD selection methods to pick the objects to triangulate. One way to do
thisis by drawing a selection window. Once objects are selected press the enter key.

7. The command line should now ask you to select boundary. Select boundary by
clicking with your mouse the toe of the dam.

8. Click on the Triangul ate Surface Model.

9. From AutoCAD Click NRCSEP... Create Contours... Trianagulate Surface
Modd!....

El A

Verifying the Embankment Surface Model

1. From AutoCAD Click NRCSEP... Create Contours... Make Intermediate & Index....
2. Veify the surface model name Embk

3. Usualy no checkmarks are place in any of the boxes.

4. Click |Apply| Contours will appear in CAD.

5. Click [Closd

6. Review the contours to determine whether the surface model is correct.

7. From AutoCAD Click NRCYEP... Create Contours...Track Coordinates....
8. Veify the surface model name Embk

9. Click

10. Move cursor around in CAD and elevations will be displayed.

11. Click |Closg

12. From AutoCAD Click NRCSEP... Create Contours... Erase Existing Objects....
13. Checkmark Contours and any other items that have been placed into CAD. Click

[Boply. Click

Computing the Earthfill VVolume for the Embankment

From AutoCAD Click NRCSEP... Volumes... Calculate Prismoidal.....
Pulldown original surface model to Ognd

Pulldown final surface model to Embk

Click [apply]. Click the Printer Iconto print.

When done Click

agrwdPE
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Computing the Earthfill Volume for the Embankment & Stripping

From AutoCAD Click NRCSEP... Create Contours... Manage Surface Mode! ...

Highlight Ognd surface model

Click the Copy Surface M odel | con.

Checkmark Displacemet Elevation.

Input the stripping depth as a negative number. E.g. {-0.5}.

Input a name for the stripping depth. E.g. {Strp}

Click the Properties | con.

Pulldown the surface model name between Ognd and Strp to verify that stripping is

lower than the original ground. Click [Closs

9. Click the M odify Surface M odel Icon

10. Click on the Library icon (looks like books on a shelf) and select the Stripping
surface model. Click [Load Prototype). Click [Yed. Click

11. Once you have settings done Click [OK].

12. Click to close out Manage Surface Models

13. From AutoCAD Click NRCSYEP... Volumes... Calculate Prismoidal.. ..

14. Pulldown original surface model to Strp

15. Pulldown final surface model to Embk

16. Click [goply]. Click the Printer Iconto print.

17. When done Click [Closd.

N~ WNE

CoreTrench Layout & Volumes

Creating the Core Trench Bottom Width & Catch Lines

=

Make sure that layers with the centerline of dam and user defined contour of the pool

elevation are turned on and thawed.

From AutoCAD Click NRCYEP... Create Ste Layout... Project Plan Objects....

Pulldown to the original ground surface model name. E.g {Ognd}

Checkmark Make Copy of Object...

Select the centerline of the dam.

Press Enter

Click [Closg

Click AutoCAD sTrim.

10 Select the pool elevation line as the cutting edge. Press enter.

11. Type E {Edge}. Type N { No Extend} .

12. Click to trim the ends of the core trench line that goes above the pool elevation. Press
enter.

13. From AutoCAD Click NRCSEP... Create Ste Layout... 3D Offset....

14. Input %2 of the core trench bottom width to offset. E.g. {6}

15. Input the relative elevation {-4} .Click [Apply]

16. Sdlect the trimmed CL of core trench near the left end.

17. Click |Appl

©CONOO O~ WDN
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Pond Embankment

18. Select the trimmed CL of core trench near the right end.

19. Click

20. Click the AutoCAD 3D Polyline Icon

21. Snap to the left end of the upstream core line. (use Osnaps settings with endpoints)

22. Snap to the left end of the downstream core line. Press Enter.

23. Press Enter.

24. Snap to the right end of the upstream core line.

25. Snap to the right end of the downstream core line. Press Enter.

26. Select all of the lines that represent the edges of the core bottom. Right Click.

27. Click Properties . Pulldown the layer to C.Topo.Cort.Feat

28. Press Esc.

29. Set the Current layer to C.Topo.Cort.Feat

30. From AutoCAD Click NRCSEP... Create Ste Layout... 3D Join....

31. Select the lines representing the core trench bottom. Press enter.

32. Sdect the line to seeif has all become one 3D Polyline. If not, endpoint grips may
need to be re-snapped to ends of adjoining lines.

33. From AutoCAD Click NRCSEP... Create Ste Layout... Project Sopesto Surface
Modd....

34. Pulldown to the origina ground surface model name. E.g {Ognd}

35. Input the proper cut slope as a positive number. E.g. {1.5} asH/V

36. Uncheckmark Constant Elevation and Erase all Existng Sope Projections...

37. Click

38. Select the core trench.

39. Click on the outside of the selected line.

40. Press Enter. Click [Closd.

41. When dope lines ook correct, select al of the slope projection lines and change their
layer property to C.Topo.Cort.Sop.

Preparing Surface Modd settings for the Core Trench

1. From AutoCAD Click NRCSEP... Create Contours... Manage Surface Mode! ...

2. Click the New Surface M odel Icon. This brings up New Surface Model box.

3. Click onthe Library icon (looks like books on a shelf) and select the Core Trench
surface model. Click [Load Prototype. Click [Yed. Click [Closd.

4. |Input a Description name. E.g { Core}, which would represent the core trench.

5. Once you have settings done Click .

6. Click to close out Manage Surface Models.

Creating a Surface model for the Core Trench

1. From AutoCAD Click NRCSYEP... Create Contours... Trianagulate Surface
Modd ...
2. Pulldown the name - for example Core.
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Pulldown to set boundary line to Select.
Place a checkmark by Display Model if you want to see atemporary set of
triangulation. Place a checkmark by Place Trianglesif you want to have triangulation

objects placed into the drawing.
Click .

Use AutoCAD selection methods to pick the objects to triangulate. One way to do
thisis by drawing a selection window. Once objects are selected press the enter key.
The command line should now ask you to select boundary. Select boundary by
clicking with your mouse on the line that is the toe of the core trench.

Click on the Triangulate Surface Model.

Verifying the Core Trench Surface Model

From AutoCAD Click NRCSEP... Create Contours... Make Intermediate & Index....
Verify the surface model name Core

Usually no checkmarks are place in any of the boxes.

Click Eppl ] Contours will appear in CAD.

Click[Closg
Review the contours to determine whether the surface model is correct.
From AutoCAD Click NRCSEP... Create Contours...Track Coordinates....
Verify the surface model name Core

Click [Appiy

. Move cursor around in CAD and elevations will be displayed.

. Click
. From AutoCAD Click NRCSEP... Create Contours... Erase Existing Objects....
. Checkmark Contours and any other items that have been placed into CAD. Click

oply. Click [Closd

Computing the Earthwork Volume for the Core Trench

From AutoCAD Click NRCSEP... Volumes... Calculate Prismoidal....
Pulldown stripping surface model to Strp
Pulldown final surface modd to Core

Click |gpply|. Click the Printer I conto print.
When done_Click
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Profiles

Overview: Creating profile or cross sectional views for surfaces that represent the
Original Ground and an embankment is done by creating a reference location in
the drawing for the profile and then extracting the surface elevations along an
alignment. A grid can be placed after the profile view has been extracted.
Labeling or querying tools can be used to identify elevations on the profiles.

Software: Eagle Point 2006 Q4 6.4.0, Autodesk Map 2006 (NRCS/EP v2.00 menu),
NRCS national CAD std v1.0

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Note: Sections marked with * must be done in model space.

Eagle Point Steps Using the NRCS/EP Customized Menu

Creating the Reference Location for a Profile in the Drawing*

=

1. From AutoCAD Click NRCS/EP... Profiles/Sections...Setup Profile Coordinate

System ... &.

Click the New Profile Coordinate System Icon &,

Input a Profile name. E.g. {CL Dam}.

Click into the X box. Click the Pick In CAD button.

Click into CAD to select a location for the reference point of the profile. This should

be a location that will not overlap the profile with the plan view part of the drawing.

Click into the Station box. Input a Stationing that you want to correspond to this

reference location in the drawing. E.g. {0} Press Tab

7. Input an elevation that you want to correspond to this reference location in the
drawing. E.g. {1100} Press Tab

8. Click |OK]

9. Click Close|.

arwN
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Set up the Scale of the Profile

4
10. Decide the horizontal and vertical scales that you want.

11. From AutoCAD Click NRCS/EP... Plot Scale...

12. Input the horizontal and vertical scales. E.g. Horz ={40}, Vert = {10}

13. Click OK.

Note: If you have multiple Profile Coordinate Systems (PCS) in a project, you will need
to make sure to switch to the proper scales when switching the PCS.

Creating the Profile from Surface Models*

<

14. Determine the Reference stationing of the left end of the Centerline alignment line.
E.g. {-275} would mean that the start of the line is 275 left of a reference baseline.
15. Locate the Plan view of the Embankment and window in around it.
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16.

17.

18.
19.
20.
21.
22,
23.
24,
25.
26.
27.

28.

Profiles

Create a Named View for easily switching to this view of the dam

a. From AutoCAD Click View... Named Views...'& New...

b. Uncheck Store Current Layer Settings with View if you don’t want layers to

turn on/off or freeze/thaw when restoring this named view.

c. Inputa view name. E.g. { Dam }. Click |[OK [Click
From AutoCAD Click NRCS/EP... Profiles/Sections...Profile from Surface
Model... %,
Object Selection = Complex Object. Mark Place in CAD
Highlight the Surface Models that you want profiles of. Ognd, Embk.
Click OK]|
Select the Centerline of dam to indicate the alignment for extracting profiles.
Select the same line to indicate that the stationing uses the same alignment.
Click near the left end of the line to indicate where the lowest stationing is.
Input the beginning stationing of the line. E.g. {-270}
Click . The profile lines will be placed into CAD.
Locate the Profile view within the drawing and window in around it.
Create a Named View for easily switching to this profile view

a. From AutoCAD Click View... Named Views...'& New...

b. Uncheck Store Current Layer Settings with View if you don’t want layers to

turn on/off or freeze/thaw when restoring this named view.

c. Inputaview name. E.g. { Profile CL dam }._Click Click
Select each Profile line & change the layer pulldown to the type of profile that it
represents. E.g. C.Prof.Ognd for Original Ground. Embankment=C.Prof.Embk.

E Placing a Grid on the Profiles*

29.
30.

31.

32.
33.

34.
35.
36.
37.

From AutoCAD Click NRCS/EP... Profiles/Sections...Grid ... ™,

Check Paper Units and input the grid dimensions for the paper. E.g. For Grids that fill
the full title block:

For 11x17: Length={14}, Height={10}, Area Height ={.25}, Elev Width ={.5}.

For 22x34: Length={28}, Height={20}, Area Height ={0.5}, Elev Width={1}.

Click the CAD settings icon 4. If used for 11x17 change the Datum Elev and
Stations Text size to {0.0938} and click for each one.

For 22x34: Datum Elev={.1875}, Stations={.1875}.

Click [OK|.

Input desired Station Interval labeling. E.g. {40} and Input desired Elevation Interval
labeling. E.g. {10}. These should usually be set to the horizontal & vertical scales.
Click [OK|

Click to place the outline of the Grid to enclose the Profile lines.

If Grid is not the right size or not placed correctly, select it and press delete.

To send the grid behind the profile lines, select the grid then use AutoCAD Tools...
Draw Order... Send to Back...
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Setting Fine Gridlines to Grayscale (Optional)

1. Click the Layer Properties Manager Icon. ==
2. Click Layer States Manager “&

3. Highlight Gridlines -Grayscale to switch to fine grid as gray,
or Gridlines -Black to set fine grid as thin black lines.

4. Click R
5. Click |OK|close out of Layer Manager.

Note: The NRCS BWgray.ctb Plot style table enables gray lines to plot as gray and will
also work with black grid lines.

Managing Fine Gridlines (Optional)*

If the fine gridlines are in the way while you are working with a profile you have options:
A) Turnoff ¥ or freeze # the 3.Grid.Fine layer,
B) Lock & the 3.Grid.Hevy layer so that rollover highlighting doesn’t occur for the
profile grid block. (Note: Objects cannot be deleted from a locked layer or added to a
locked layer.)
or
C) Change the Rollover highlighting setting.
1. From AutoCAD Click Tools... Options... Selection...
2. Inthe Selection Preview area, uncheck - cajection Preview
When no command is active. This will ¥ ‘wWhen a command is active
turn off rollover highlighting when no @hen no command is active |
CAD command is in progress.

3. Click OK].
. Determining Elevations on Objects in a Profile (Optional)*

.
1. From AutoCAD Click NRCS/EP... Profiles/Sections...Query Point/Grade Break... -
2. Click the Pick In CAD #]
3. Move your cursor to track Station & Elevation
4. Osnap & Click to capture station and elevation of a location.
5. Click the Pick In CAD # to repeat.
6. Toend Click

@ Determining Grades of Line Segments in a Profile (Optional)*
1. From AutoCAD Click NRCS/EP... Profiles/Sections...Query Tangent... ®
2. Click on a segment of line to display the Grade & Station data.
3. Click the Pick In CAD #to repeat.
4. Toend Click
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Profiles

= Drawing Additional Lines in a Profile View (Optional)*

From AutoCAD Click NRCS/EP... Profiles/Sections...Draw Tangent... =%

Input the 1st point using Input Type of Station,Elevation.

Either click the Pick In CAD icon | to fill the input by snapping to an object, Or
Input the station value, E.g. {0}. Input the Elevation, E.g. {82.5 }

Click |Applyl. At this point you will NOT see the first point being drawn yet.

Input the 2" point of the line using 1 of the multiple input methods:

Pulldown Method to Station/Elevation | Or | Pulldown Method to Delta Station,Slope

Input the Station (Can use #|) Input the Delta Station

OO N g ~wDd P

Input the Elevation Input the Grade

10. Click |Apply| Click |Apply|

11. The line segment will be drawn in as a Line rather than 2D Polyline.

12. Repeat for as many segments as you need.

13. Press to quit the command.

14. Select the lines and change their layer pulldown to the type of profile that it
represents. E.g. Embankment=C.Prof.Embk.

Labeling Elevations on Obijects in a Profile (Optional)*

=k,
|
1. From AutoCAD Click NRCS/EP... Profiles/Sections...Annotate Point/Grade
Break... =

2. Click Point, Checkmark Leader

3. Click |Leaders...|, Checkmark Arrowhead & Smooth
4. Click OK

5. Click the Pick In CAD icon #]

6

7

8

. Osnap to the object point to be labeled.
. Click a first point for alignment of the arrowhead.
. Click a second point for alignment of the leader line.
9. Click a third point for the location of the text end of the line.
10. Press
11. Click the location for the text.
12. Click to repeat for additional labeling or press enter to end the labeling.

13. Click [Close]

Labeling Grades of Objects in a Profile (Optional)*

1)

1. From AutoCAD Click NRCS/EP... Profiles/Sections...Annotate Tangent...&
2. Click the line segment that has the grade needing labeled.
3. Press Enter to quit the command.
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Road Calc - On Road Dam

Eagle Point Steps

Notation M ethod
IButton to Press Displayed Text | con Action { Text to Enter} Menu Item...

Thingsto do First

1. Create an Eagle Point project that contains the original ground surface and a
subsurface for the stripping.

2. Open the Eagle Point project that has the original ground surface to use, and have

only one dwg file open.

In AutoCAD click on Tooals... Options...System... .

Checkmark Single drawing compatibility mode. Click .

A~ w

Starting a RoadCal ¢ Sub-Project Using an NRCS Prototype

At the EP Main Menu click on File... New....

Click Create New Project Icon located in lower left-hand corner.
Highlight Road Calc Sub Project and click [Next.

Make sure that the correct main project name is highlighted in the top box.
Input a project description. E.g. { Dam On Road}

At the prototype setting pull down to select NRCS 11x17 or NRCS 22x34.
Click

Highlight the main project drawing and click [FinisH.

. At the Open Project box highlight the Road Calc project.

10. Click [OK].

11. Click on EP Main Menu Tools...Plot Scales...
12. Input the horizontal scale that you will usein aplan & profile sheet. Example 1” =

{100} feet. Press(Tal.
13. Input the vertical scale that you will usein aplan & profile sheet. Example 1’ = {5}

CoNoO~WNE

feet. Press(Tal.
14. Click [OK].

15. Click on EP Main Menu System...Embedded CAD Menus... so that a checkmark
shows and EP is placed into the CAD menu.

16. Click on EP...Road Calc... so that the Road Calc menus are placed into the CAD
menul.

Remember: Y ou can minimize the Eagle Point & Road Calc menu but you should

NOT close out the EP main menu.

Place an object for the centerline & convert it to the alignment

1) From CAD Click Polyline

2) Draw alinethat represents the centerline of the dam.

3) Click Alignments... Convert Object to Alignment...

4) Click onthe line that represents the centerline.

5) Click apoint near the left end of the dam as the beginning.
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6)
7)

8)

9)

Road Calc - On Road Dam

Pulldown Alignment as Centerline.

If the beginning stationing of the centerline is know:

A) Input a Beginning stationing of the alignment. E.g. {0}

B) Click [Apply

Or, If areference point or baseline exists along the centerline with a known

stationing:

A) Click |Station Data. . |

B) Click [Reference Station.. .|

C) Click in Northing

D) Click the Pick In CAD button.

E) Snap to the intersection of the centerline & the known baseline reference point.

F) Input the Station value of the baseline E.g. { 350}

G) Click

H) Note that the Beginning Station value appears in the box. If thislooks realistic
Click OK

) Click Apply.

Click Alignments... Edit Alignment Data...

10) Pulldown Alignment as Centerline.
11) Review the alignment points & coordinates.

1)
2)
3)
4)
5)
6)
7)

1)
2)

A) Double click any Pl to edit the data. Click [OK] for changes to take affect. The
alignment linein CAD is updated to the new coordinates.
i) Click to input the length of a horizontal curve. Input the length
inthe L row and pressltal] to have it take affect. Click [Closs.
B) Click[Closd

Create an Existing Ground Profile

Click Profiles... Extract from Surface Modd! ...

Pulldown Profile Name as Ognd.

Pulldown the original ground name for Surface Model. E.g. Ognd.

Click oK.

Select the centerline alignment object.

Click Save Changes as|Y ed

Click Zoom Extentsto see the profile of the Orginal Ground extracted from the
surface model.

Create the Design Profiles (Centerline & Berm)

Click Palyline.

Draw linesin the profile view which represent the profile of the top of dam and of the
wave berm. Do not worry about the correctness of these lines yet. Just get the general
location of them. An on-road dam might have an left end profile that matches the
existing road slope, amiddle level grade, and aright end profile that matches the
existing road slope.
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3) Click Profiles... Convert Objectsto Profile...

4) Select thelinefor the top of dam.

5) Press

6) Click

7) Pulldown to Centerline

8) Click [Finish. The top of dam line becomes red.

9) Click Profiles... Edit Data...

10) Pulldown to Centerline

11) Double Click to edit the VPI.

12) Change the stations to “even” amounts. Input the correct elevations for the VPIs.

13) Click Applyl.

14) Click [Closd

15) Double Click to edit the next VPI.

16) Change the stations to “even” amounts. Input the correct elevations for the VPIs.

17) Click Apply.

18) Click [Clo

19) Repeat as needed.

20) Click to input the length of avertical curvein the L line. Press|tal] for
the change to apply. Use the Right Arrow icon to move to the next VPI. Observe the
begin curve and end curve stations of the current, previous and next columns to make
sure that the vertical curves do not overlap. Click [Closd.

21) Click [Close.

22) Click Profiles... Manage...

23) Click New Profile

24) Input a name for the profile. E.g {Wave Berm onIy}Priﬁs

25) Click |OK|.

26) Click [Clo

27) Click Profiles... Convert Objectsto Profile...

28) Select the line for the wave berm.

29) Press

30) Click N

31) Pulldown to Wave Berm only

32) Click [Finish. The wave berm line changes color.

33) From the RoadCalc Menu click Profiles... Edit Data...

34) Pulldown to Wave Berm only

35) Double Click to edit the VPI.

36) Change the stations to “even” amounts. Input the correct elevations for the VPIs.

37) Click [Apply]

38) Click [Clo

39) Double Click to edit the next VPI.

40) Change the stations to “even” amounts. Input the correct elevations for the VPIs.
(Thisisfor the downstream edge of the wave berm.)

41) Click |Apply.
42) Click [Clo
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43) Repeat 39 to 42 as needed.

44) Click [Closd

Define the names of the RoadCalc surfaces

1) Click Cross Sections... Manage Surfaces...

2) The NRCS prototype already has some surface names pre-named. Original surface
names for Original Ground and Subsurface (stripping) and a design surface for Dam
are already there. Y ou could add a stream channel cleanout that was created in your
EP project using Site Design. Click , Input a name { SCCO}, pulldown Type to
Absolute. Click [OK].

3) Click[Closg

Cut cross sections from the Original Ground & Subsurface TIN

1) Click Cross Sections... Extract Cross Sections...

2) Checkmark Stationing Interval and Input the spacing of the cross sections that you
want to use for toes. Y ou can choose specific cross sections to plot later. E.g. { 10}

3) Checkmark Mark Sations for Extraction

45) Click [OK]|.

4) Checkmark surfacesto extract for Ognd & Subsurf.

5) Pulldown the Surface Model name to the correct surface model that existsin the EP
project. Ognd => Original Ground, Subsurf=> Stripping

6) Input left corridor edge as a negative. E.g {-250}

7) Input right corridor edge as a positive. E.g { 250}

8) The stationing list shows the locations marked to have sections created.

9) To add an additional station such as at the centerline of the pipe, Click New Station,
Input the stationing E.g. { 525} . Click [OK].

10) When ready to have sections created_Click [OK].

11) From the RoadCalc Menu click Cross Sections... Edit Cross Section Data. ..

12) To graphically view the sections Click the Query Cross Section icon. (Right of the
binoculars)

13) Review the cross section by clicking the right arrow icon.

14) Review the next section by click the View Next Cross Section icon (has a+ symbol)

15) When done Click

16) To view the data highlight the station in the upper part of the screen and view the data
in the lower half.

17) Click

Create the Simple Typical Section for your Top Width

1) Click Typical Sections... Manage Typical Sections ...

2) Click New Typical Section

3) Input a name the simple top width configuration. E.g { 26TW 0.6 crown} Press Tab.

4) Input an extra description needed. E.g { 26 foot top width. Centerline is crowned 0.6
higher than the shoulders}
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5) Click OK

6) Click|Clo

7) Click Typical Sections... Construct Typical Sections ...

8) Pulldown to 26TW 0.6 Crown.

9) Click View Typical Section Graphic. (Binoculars)

10) Click for save Yes.

11) Click Precision I nput (Micrometer)

12) Input { A} for Absolute coordinate entry. Press|Enter]

13) Input {0} Press|Enter| (X coordinate)

14) Input {0} Press|Enter| (Y coordinate)

15) Input { 1} Press|Enter| (PT code of 1 for centerline)

16) Input { XY} for Changein X & Y values entry method. Press [Enter]
17) Input { 26} Press (changein X value)

18) Input {-.6} Press (changeinY value)

19) Input {9} Press (PT code of 9 for Edge of Road)

20) When right side of typical section looks correct click Mirror Right to Left.
21) Click Define Typical Section

22) Click |OK

23) Click [Clo

Create the condition (outside slopes) to be used

1) From the RoadCalc Menu click Process... Manage Condition Tables ...
2) Click New Condition Table.
3) Input a name describing the use. E.g. {Normal 3to 1 cut & fill}
4) Highlight Cut.
A) To edit Double Click the condition factors and make changes. Click
5) Highlight Fill and repeat.

6) Click|Closd

Specify the Typical Section & Condition (Outside Slopes)

1) Click Process... Edit Design Locations ...

2) Inthe upper half of the screen, click New Typical Section Location.
3) Input the station that you want to start building earthwork at. { 50}

4) Pulldown the correct typical section: {26TW 0.6 Crown}

5) Click

6) Inthelower half of the screen, click New Condition Table Location.
7) Input the station that you want to start building the earthworks. {50}
8) Pulldown the correct left condition table: { Normal 3to 1 cut & fill}
9) Pulldown the correct right condition table: { Normal 3to 1 cut & fill}

10) Click [OK
11) Click [Clo
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Run the Prelimary Design & View the Sections

1) Click Process... Run Design ...

2) Pulldown Method to Step Through All

3) Click Run

4) Click View Next Cross Section to scroll through the sections

5) Click [Closd

Extract Downstream Toes as a Preliminary Estimate
for Road Ditch Profile

1) Click Output... Profilesfrom PT Codes ...
2) Checkmark Extract for PT Code 1000 (left) and Pulldown surface as Des Dam.

3) Click [OK].

Thisnew lineis helpful for determining the planned profile for the downstream road
ditch. Convert this object to a defined profile for the downstream road ditch.

4) Click Profiles... Manage...

5) Click New Profile

6) Input aname for the profile. E.g { Downstream Road Ditch}Piﬁs

7) Click OK|.

8) Click|Close.

9) Click Profiles... Convert Objectsto Profile...

10) Select the line for the Downstream Road Ditch.

11) Press

12) Click
13) Pulldown to Downstream Road Ditch

14) Click [Finish. The line changes color.

15) Click Profiles... Edit Data...

16) Pulldown to Downstream Road Ditch

17) Click Raise/Lower Profile.

18) Input the approximate depth of ditch that you want to have. E.g {-2.5}.

19) Click |OK|.

20) Click [Clo

21) Click Polyline. Visually use this profile to draw afinal downstream ditch profile.
Keep the ditch profile above origina ground where no downstream ditch is wanted.

22) Click Profiles... Convert Objectsto Profile...

23) Select the new “fina” line for the Downstream Road Ditch.

24) Press|Enter

25) Click

26) Pulldown to Downstream Road Ditch
27) Click [Finish}. The line changes color.
28) Click Profiles... Edit Data...

29) Pulldown to Downstream Road Ditch

30) Click [OK].
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31) Double Click to edit the next VPI.

32) Change the stations to “even” amounts. Input the correct elevations for the VPIs.
33) Click |Apply.

34) Click [Clo

35) Repeat editing the VPIs as needed.

36) Click

Extract Upstream Toes as a Preliminary Estimate
for Road Ditch & Wave Berm Profile

1) Click Output... Profilesfrom PT Codes ..
2) Checkmark Extract for PT Code 1001 (rlght) and Pulldown surface as Des Dam.

3) Click|OK].

Thisnew lineis helpful for determining the planned profile for the upstream road ditch.

4) Click Profiles... Manage...

5) Click New Profile

6) Input aname for the profile. E.g { Upstream Ditch & Berm}Priss
7) Click OK|.

8) Click|Clo

9) Click Profiles... Convert Objectsto Profile...

10) Select the line for the Upstream Road Ditch.

11) Press

12) Click [N

13) Pulldown to Upstream Ditch & Berm

14) Click [Finish|. The line changes color.

15) Click Profiles... Edit Data...

16) Pulldown to Upstream Ditch & Berm

17) Click Raise/Lower Profile.

18) Input the approximate depth of ditch that you want to have. E.g {-2.5}.
19) Click [OK].

20) Click [C o%

21) Click Polyline. Visually use this profile to draw afinal upstream ditch/wave berm
profile.

22) Click Profiles... Convert Objectsto Profile...

23) Select the line for the Upstream Ditch/Wave Berm.

24) Press

25) Click

26) Pulldown to Upstream Ditch & Berm

27) Click [Finish}. The line changes color.

28) Click Profiles... Edit Data...

29) Pulldown to Upstream Ditch & Berm

30) Double Click to edit the next VPI.

31) Change the stations to “even” amounts. Input the correct elevations for the VPIs.
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32) Click |Apply.

33) Click [Clo

34) Repeat editing the VPIs as needed.
35) Print out the profile data.

36) Click

Create the Typical Section for the Embankment with Wave Berm

1) Click Typical Sections... Manage Typical Sections ...

2) Highlight the simple dam section 26TW 0.6 Crown

3) Click Copy Typical Section

4) Input aname for the dam with berm. E.g {26TW Road & 20 Wave} Press Tab.

5) Input an extra description needed. E.g { 26' TW Road with 0.6 Crown, 3:1 slope
down to 20" sloping wave berm on 10:1 }

6) Click OK

7) Click Clo

8) Click Typical Sections... Construct Typical Sections...

9) Pulldown to 26TW Road & 20 Wave.

10) Click View Typical Section Graphic. (Binoculars)

11) Click for save Yes.

12) Click Cut and Fill Detail

13) Click Precision I nput (Micrometer)

14) Input { A} for Absolute coordinate entry. Press|Enter]

15) Input { 26} Press (X coordinate)

16) Input { -.6} Press|Enter| (Y coordinate)

17) Input { O} Press (aPT code already exists at thislocation)

18) Input { XH} for Changein X & H slope values entry method. Press [Enter]

19) Input {6} Press (changein X value)

20) Input {-3} Press|Enter| (H/V ratio)

21) Input { 3} Press (PT code of 3 for Toe of Foreslope — downstream edge of
berm)

22) Input { XH} for Changein X & H slope values entry method. Press [Enter]

23) Input { 20} Press (changein X value)

24) Input {-10} Press Enter] (H/V ratio)

25) Input { 4} Press (PT code of 4 for Toe of Cutslope — upstream edge of berm)

26) Click Define Typical Section

27) Click |OK

28) Click [Clo

Create the Typical Sections for the Embankment
with Upstream Road Ditch

1) Click Typical Sections... Manage Typical Sections ...
2) Highlight the dam section 26TW Road & 20 Wave
3) Click Copy Typical Section
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1) Input aname for the simple dam with an upstream road ditch. E.g {26TW 12' US
Ditch} Press Tab.

2) Input an extra description needed. E.g { 26foot topwidth, 3:1 slope to 12' BW
upstream ditch}

3) Click OK

4) Click|Clo

5) Click Typical Sections... Construct Typical Sections ...

6) Pulldown to 26TW 12' USDitch.

7) Click View Typical Section Graphic. (Binoculars)

8) Click for save Yes.

9) Select theline that goes between PT 3 & 4

10) Modify Properties so that the lineis 12’ long and level.

11) Move the PT 4 symbol to the new end of the line.

12) Click Define Typical Section

13) Click [OK

14) Click [Clo

Associate Specia Profiles (wave berm, etc)

1) Click Process... Associate Alignment and Special Profiles ...
4) Click New PT Code Association

2) Pulldown PT Codeto 3.

3) Click Right

4) Pulldown Alignment to None

5) Pulldown Profile to Upstream Ditch & Berm

6) Pulldown Control Typeto Sope

7) Pulldown Control PT Codeto 3

8) Click |OKI|.
9) Click|(Clo

For Each Reach Specify the Typica Section & Condition (Outside Slopes) to be used

1) Click Process... Edit Design Locations ...

2) Inthe upper half of the screen, click Modify Typical Section L ocation.

3) Pulldown the correct Typical section: {26TW 12" US Ditch}

4) Pulldown Transition Type as. { Do not transition}

5) Click

6) Inthe upper haf of the screen, click New Typical Section L ocation.

7) Input the station that you want to switch to the wave berm. Refer to the profile data
printout. { 100}

8) Pulldown the typical section for the wave berm: {26TW Road & 20 Wave}

9) Click

10) In the upper half of the screen, click New Typical Section L ocation.

11) Input the station that you want to switch back to the rod ditch. Refer to the profile
data printout. { 560}
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12) Pulldown the typical section for the road ditch: {26TW 12° USDitch }
13) Click [OK]

14) Click [Closg

Run the Prelimary Design & View the Sections

1) Click Process... Run Design ...
2) Pulldown Method to Step Through All

3) Click
4) Click View Next Cross Section to scroll through the sections
5) Review the sections and determine if any profile or stationing changes are needed.

6) Click [Closd

Create Surface Model from Road

1) Click Output... Printouts. Create Surface Model from Road ...

2) Click Mange Surface M odels

3) Click the New Surface Model 1con. Thisbrings up New Surface Model box.

4) Click onthe Library icon (looks like books on a shelf) and select the Embankment
surface model. Click [Load Prototype. Click [Y ed. Click [Closd.

5) Input a Description name. E.g { Embk}, which would represent embankment.

6) Once you have settings done Click .

7) Click to close out Manage Surface Models.

8) Pulldown Road Surface Model to Embk

9) Click [OK].

Review & Print Volumes

For Cross Sectional Volume Calculations
1) Click Output... Printouts: Volumes ...
2) Click Print

3) Click|Close
For Prismoidal Calculations use Ste Design... Volumes... Prismoidal...

Develop Xsection sheets

1) Click Output... Graphics. Cross Section Sheets ...

2) Click [Stationsto Plof]

3) Pulldown Format to Sheet settings.

4) Click

5) Make changesto the Scales, # of Columns, etc Click :E

6) Highlight Stationsto plot or not plot and Click mark on or mark off.
7) Click

8) Click New Cross Section Sheets

9) Click
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10) Highlight the Sheet Number that you want to view.
11) Click View Cross Section Sheets (Binoculars)

Develop Plan/Profil e sheet

1) Click Output... Graphics. Breaklines from PT codes ...
2) Checkmark PT codes?9, 3, 4, 1000, and 1001, Pulldown surface to Des Dam

3) Click

4) Select lines and move them to the correct layers. { C.Plan.Embk}

5) Click Output... Graphics: Plan & Profile Sheets ...

6) Pulldown Format to Sheet settings.

7) Click

8) Make changesto the Grid Spacings. _Click :@

9) Pulldown Format to Station/Elevation Intervals.

10) Click [Edid

11) Make changes to the Stationing Offset & Intervals. Click .
12) Click New Plan & Profile Sheets

13) Click [OK

14) Click View Cross Section Sheets (Binoculars)

15) Click Output... Graphics. Adjust Plan & Profile Sheets ...
16) Click the black arrows to shift the sheet to line up the profile & plan better.
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Road Calc for Waterway Design — Intro

Item to Design: Vegetated Waterway

The Process: RoadCalc uses cross section slices along with a design profile, alignment
and template to perform earthwork quantity calculations and to create CAD lines and
views. The designer puts the original survey into a cross section and profile format and
then specifies a design profile & design template. RoadCalc will calculate cut & fill
volumes and develop profile & cross section construction drawings for plotting.

(Using Eagle Point 2004 Q3 4.3.0 or newer)

Three different options for Part | of the process are available, depending on the survey
method used:
e A - Cross Sections Using Level
e B - Total Station Topog
e C - Total Station Cross Sections
Part Il of the process is the same for all survey methods.

General Steps used to Complete the Process.

Part |
a) Create an EP project and a RoadCalc sub project

b) Define the waterway centerline “alignment”

c) Process the survey data to obtain original ground Cross Sections & Profile
Part 11

d) Create the Design Profiles

e) Determine the shape & size of the waterway.

f) Create the Typical Sections of the WW design for each reach

g) Run the design & review the cut/fill & volume results
If necessary repeat steps d) to f)

h) Develop Xsection drawing sheets

i) Develop Profile drawing sheet
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Road Calc for Waterway Design - Part |
Survey Method A- Cross Sections Using Level

Eagle Point Steps using the NRCS/EP Customized Menus

Item to Design: Vegetated Waterway

Survey Method: A level is used to obtain a profile of the proposed waterway centerline
with cross section taken about every 400 apart or closer as needed. Survey notes can be
hand recorded. The closer together that the cross sections are, the better the ability of the
designer to obtain good earthwork quantities and determine proper fit of the plan
waterway into the existing landscape. Cross sections should be taken at the farthest
upstream and downstream extents of the waterway in order to obtain complete earthwork
quantities.

Notation Method
Button to Presg Displayed Text Icon Action {Text to Enter} Menu Item...

Things to do First

=

Create an Eagle Point project and have only one dwg file open.
In AutoCAD click on Tools... Options...System... .
3. Checkmark Single drawing compatibility mode. Click [OK|,

no

Enter Survey Data

1) Open the WW Field Book.xls spreadsheet.

2) Click [Enable Macros,

3) Click the [Clear Cells| button to remove existing entries. Click on the Tab to find
out more about saving input data.

4) Input TBM elevation & back sight.

5) Input the Station, Offset and Grade Rod for each shot.

6) If aturnis needed, input the backsight in column F on the same row as the foresight.
A new H.I. will show up.

7) When done entering survey data Click| Export As Station/Offsef].

8) Browse to the desired location to save the file.

9) Input a filename for the Waterway Cross Section data. E.g. {Jones WW1 xs}. This
file format is Station, Offset, Elevation.

10) Click [Save)

11) Click File... Exit... and close out of the spreadsheet without saving.

Starting a RoadCalc Sub-Project Using an NRCS Prototype

At the EP Main Menu click on File... New....

Highlight Road Calc Sub Project and click [Next.

Make sure that the correct main project name is highlighted in the top box.
Input a project description. E.g. {Jones WW 1}

At the prototype setting pull down to select NRCS 11x17 Waterway.

Click

Highlight the main project drawing and click [Finish]|.

NookswbdE
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Survey Method A- Cross Sections Using Level

8. At the Open Project box highlight the Road Calc project.

9. Click OK]

10. Click on EP Main Menu Tools...Plot Scales...

11. Input the horizontal scale that you will use in a profile sheet. Example 1” = {100}
feet. Press .

12. Input the vertical scale that you will use in a profile sheet. Example 1” = {5} feet.
Press [Tab).

13. Click |OK|

Remember: You can minimize the Eagle Point & Road Calc menu but you should

NOT close out the EP main menu.

Input data for the centerline

1) Click NRCS/EP... Waterway RoadCalc>> Alignment: Edit Data...

2) Click New PI

3) Pulldown Method = Coordinates

4) In the Northing box, Input the value of the lowest stationing of the WW survey. E.g.
{-30}.

5) Press Tab

6) In the Easting box Input O

7) Click [Apply]

8) In the Northing box Input the value of the highest stationing of the WW survey. E.g.
{2600}.

9) Press Tab

10) In the Easting box Input 0

11) Click

12) Click

13) Click (Station Datal. Input the Beginning Station as the lowest stationing of the WW
survey. E.g. {-30}. Click @ Click if you have changed the stationing.

14) Click [Closd].

Importing Survey into Cross Sections

1) Click NRCS/EP... Waterway RoadCalc>> Cross Sections: Import...

2) Browse to the Project folder and Highlight the File Name to bring into the cross
sections. E.g. {Jones WW1 xs.txt}.

3) Pulldown format as Station-Offset

4) Click

5) Checkmark Station Tolerance and input 1. Press Tab.

6) Input Station Interval as 1. Press Tab.

7) Click |OK to return to the Import Screen

8) Click |OK]and Points will be placed into the Road Calc Cross Sections.
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Eagle Point Steps using the NRCS/EP Customized Menu

Item to Design: Vegetated Waterway

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Things to do First
Use one of the Part | methods to create the existing ground cross sections & profile.

Switching between Views
Use NRCS/EP...WW RoadCalc >>Alignment... View Alignment ... to see the alignment
(plan) view drawing.
Use NRCS/EP...WW RoadCalc >>Cross Section... Edit Data... Then Click Query
Cross Section to view cross sections.
Use NRCS/EP...WW RoadCalc >>Profile... View Profile Graphics... to see the profile
view.

Review the Orginal Ground Profile

1) Click NRCS/EP... Waterway RoadCalc>> Profile: Edit Data...

2) Pulldown to Ognd

3) To print the data, click the Generate Profiles Report icon and select the Ognd
Profile as the one to print

Create the Design Profile (Centerline of Waterway) — Graphical Option

1) Use NRCS/EP...WW RoadCalc >> Profile: View Profile ... to make sure you are in
the profile view.

2) Click Polyline.

3) Draw a line which represents the proposed profile of the centerline of waterway. Do
not worry about the correctness of these lines yet. Just get the general location of it.

4) Click NRCS/EP...WW RoadCalc >> Profile:Convert Object...

5) Select the line for the proposed FL of Waterway.

6) Press [Enter

7) Click Nexd

8) Pulldown to Centerline

9) Click [Finish. The waterway profile line becomes red.

10) Click NRCS/EP...WW RoadCalc >> Profile: Edit Data...

11) Pulldown to Centerline

12) Double Click to edit any VPI.

13) Change the stations to “even” amounts. Input the correct elevations for the VPlIs.
14) Click |Apply.

15) Click |Close]

16) Double Click to edit the next VVPI.
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17) Change the stations to “even” amounts. Input the correct elevations for the VPIs.
18) Click |Apply.
19) Click (Close
20) Repeat as needed.
21) Note the Grades for each reach of the waterway. (To print the data, click the
Generate Profiles Report icon and select the Centerline Profile as the one to print.)
22) To check elevations of the Original Ground:
A) Click [Spot Elevations.. .|
B) Pulldown Profile to Ognd
C) Input the Station where you want to know the elevation
D) Click
E) Click

Create the Design Profile (Centerline of Waterway) — Data Entry Option

1) Click NRCS/EP...WW RoadCalc >> Profile: Edit Data...
2) Pulldown to Centerline

3) Click New VPI.

4) Input the beginning Station. Press Tab

5) Input the Planned Elevation. Click Apply.

6) Pulldown Method to Station/Elevation | Or | Pulldown Method to Grade/Distance
7) Input the Station Input the Grade

8) Input the Elevation Input the Distance

9) Click Apply] Click |Apply

10) Repeat for as many reaches as you need.

11) Watch for the Red planned Centerline Profile polyline in the CAD drawing.

12) Click Close,

13) Note the Grades for each reach of the waterway. (To print the data, click the
Generate Profiles Report icon and select the Centerline Profile as the one to print.)

14) Click [Close].

Determine Shape of Waterway

1) Click NRCS/EP...WW RoadCalc >> Define WW Channel Shape ... to display the
Define Channel box that shows the planned reaches of the waterway.

2) Click [Calculate Shape] to open up your default software for designing a waterway.

3) Compute the waterway design shape for all reaches, print those results, and then
minimize or close the external waterway tool.
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Road Calc for Waterway Design — Part 11

Create the Typical Section for your Waterway Shapes

From the Design Channel screen click New Channel Shape| to create templates for the
design shapes.

Pulldown to the desired shape {Parabolic} or {Trapezoidal}.
If the shape is parabolic

A) Pulldown to Parabolic

B) Input the planned Width and Depth.

Or, If the shape is trapezoidal

A) Pulldown to Trapezoidal

B) Input the Bottom Width, Depth, and Side Slope

Click |Apply |if you need to input more channel shapes.
Click |OK when you are done entering the last shape.

Assign the Typical Section for your Waterway Shapes

In the Design Channel screen pulldown the Channel Section to the correct designed
shape for each Reach.
Click [OK when you are done selecting each shape.

Run the Prelimary Design & View the Sections

Click NRCS/EP...WW RoadCalc >> Process: Run Design ...

Pulldown Method to Step Through All

Click

Pulldown the surface name to Waterway. Notice the depth of cut or fill at the various
locations on the cross section by clicking the Move left or Move right arrows.

Click View Next Cross Section to scroll through the sections

Click [Close]

View the Centerline Profile Cut VValues

Click NRCS/EP...WW RoadCalc >> Output: Elevation/Depth at Offsets ...
Click Depth

Pulldown Bottom Top to Ognd

Pulldown Bottom Surface to Waterway

Click New Offset icon

Input 0 for the offset value to get the Centerline Cut/Fill. Click

If you wish to print the result Click the Printer icon.

Click [Closg]

View the Cut Values at the Edges of the Waterway

Click NRCS/EP...WW RoadCalc >> Qutput: Cross Section Staking ...

Click (Calculate
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3) View the Toe Depth Column to see the amount of cut or fill at the edge of the
waterway at each cross section. A Cut means that the WW edge is in excavation. The
Toe Offset is % of the top width at that station. If you scroll right you can see other
info.

4) 1f you wish to print the results click the Printer icon. Click

5) Click [Cancell

Review & Print VVolumes

For Cross Sectional Volume Calculations (Starts & Stops at non-Phantom cross sections)
1) Click NRCS/EP...WW RoadCalc >> Output: Volumes ...
2) Click Print

3) Click Close

Develop Xsection sheets

1) Click NRCS/EP...WW RoadCalc >> Output: Cross Section Sheets ...
2) Click [Stations to Plof

3) Highlight Stations to plot or not plot and Click mark on or mark off.

4) Click [OK

5) Pulldown Format to Sheet settings.

6) Click

7) On the Sheet Dimensions Tab make changes to the # of Columns, etc
8) On the Grid Spacing Tab make changes to the Scales, etc

9) Click

10) Click New Cross Section Sheets

11) Click [OK

12) Highlight the Sheet Number that you want to view.

13) Click View Cross Section Sheets (Binoculars)

14) Click [Close]

Develop Profile sheet

1) Click NRCS/EP...WW RoadCalc >> Output: Plan & Profile Sheets ...
2) Pulldown Format to Sheet settings.

3) Click [Edif
4) Select the Profile Tab and make changes to the Datum Elevation Interval. Click :E
5) Pulldown Format to Station/Elevation Intervals.

6) Click [Edif

7) Make changes to the Profile View Stationing & Elevation Intervals. Click :E
8) Click New Plan & Profile Sheets

9) Click

10) Click View Cross Section Sheets (Binoculars)

11) Click View... Regen All... if needed to make the girds reappear.

12) Click [Closg]
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13) To adjust the fit on the sheets_Click NRCS/EP...WW RoadCalc >> Output: Adjust
Plan & Profile Sheets
14) Click the black arrows to shift the sheet to line up the profile better.

Other Notes

If you change the Profile scales, you must go back to the View Profile Graphics in order
for them to be rescaled correctly.

When you change a design, it does not delete the drawing sheets that are created using
NRCS/EP...WW RoadCalc >> Output: Cross-section... or NRCS/EP...WW RoadCalc
>> Qutput: Plan & Profile... You can remove them by highlighting those sheets in the
dialog box and click on the Delete Sheets button if that particular sheet is not currently
open.

EP/ACAD How to 5 1/18/2005










Road Calc for Waterway Design — Intro

Item to Design: Vegetated Waterway

The Process: RoadCalc uses cross section slices along with a design profile, alignment
and template to perform earthwork quantity calculations and to create CAD lines and
views. The designer puts the original survey into a cross section and profile format and
then specifies a design profile & design template. RoadCalc will calculate cut & fill
volumes and develop profile & cross section construction drawings for plotting.

(Using Eagle Point 2004 Q3 4.3.0 or newer)

Three different options for Part | of the process are available, depending on the survey
method used:
e A - Cross Sections Using Level
e B - Total Station Topog
e C - Total Station Cross Sections
Part Il of the process is the same for all survey methods.

General Steps used to Complete the Process.

Part |
a) Create an EP project and a RoadCalc sub project

b) Define the waterway centerline “alignment”

c) Process the survey data to obtain original ground Cross Sections & Profile
Part 11

d) Create the Design Profiles

e) Determine the shape & size of the waterway.

f) Create the Typical Sections of the WW design for each reach

g) Run the design & review the cut/fill & volume results
If necessary repeat steps d) to f)

h) Develop Xsection drawing sheets

i) Develop Profile drawing sheet
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Survey Method A- Cross Sections Using Level

Eagle Point Steps using the NRCS/EP Customized Menus

Item to Design: Vegetated Waterway

Survey Method: A level is used to obtain a profile of the proposed waterway centerline
with cross section taken about every 400 apart or closer as needed. Survey notes can be
hand recorded. The closer together that the cross sections are, the better the ability of the
designer to obtain good earthwork quantities and determine proper fit of the plan
waterway into the existing landscape. Cross sections should be taken at the farthest
upstream and downstream extents of the waterway in order to obtain complete earthwork
quantities.

Notation Method
Button to Presg Displayed Text Icon Action {Text to Enter} Menu Item...

Things to do First

=

Create an Eagle Point project and have only one dwg file open.
In AutoCAD click on Tools... Options...System... .
3. Checkmark Single drawing compatibility mode. Click [OK|,

no

Enter Survey Data

1) Open the WW Field Book.xls spreadsheet.

2) Click [Enable Macros,

3) Click the [Clear Cells| button to remove existing entries. Click on the Tab to find
out more about saving input data.

4) Input TBM elevation & back sight.

5) Input the Station, Offset and Grade Rod for each shot.

6) If aturnis needed, input the backsight in column F on the same row as the foresight.
A new H.I. will show up.

7) When done entering survey data Click| Export As Station/Offsef].

8) Browse to the desired location to save the file.

9) Input a filename for the Waterway Cross Section data. E.g. {Jones WW1 xs}. This
file format is Station, Offset, Elevation.

10) Click [Save)

11) Click File... Exit... and close out of the spreadsheet without saving.

Starting a RoadCalc Sub-Project Using an NRCS Prototype

At the EP Main Menu click on File... New....

Highlight Road Calc Sub Project and click [Next.

Make sure that the correct main project name is highlighted in the top box.
Input a project description. E.g. {Jones WW 1}

At the prototype setting pull down to select NRCS 11x17 Waterway.

Click

Highlight the main project drawing and click [Finish]|.

NookswbdE
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Survey Method A- Cross Sections Using Level

8. At the Open Project box highlight the Road Calc project.

9. Click OK]

10. Click on EP Main Menu Tools...Plot Scales...

11. Input the horizontal scale that you will use in a profile sheet. Example 1” = {100}
feet. Press .

12. Input the vertical scale that you will use in a profile sheet. Example 1” = {5} feet.
Press [Tab).

13. Click |OK|

Remember: You can minimize the Eagle Point & Road Calc menu but you should

NOT close out the EP main menu.

Input data for the centerline

1) Click NRCS/EP... Waterway RoadCalc>> Alignment: Edit Data...

2) Click New PI

3) Pulldown Method = Coordinates

4) In the Northing box, Input the value of the lowest stationing of the WW survey. E.g.
{-30}.

5) Press Tab

6) In the Easting box Input O

7) Click [Apply]

8) In the Northing box Input the value of the highest stationing of the WW survey. E.g.
{2600}.

9) Press Tab

10) In the Easting box Input 0

11) Click

12) Click

13) Click (Station Datal. Input the Beginning Station as the lowest stationing of the WW
survey. E.g. {-30}. Click @ Click if you have changed the stationing.

14) Click [Closd].

Importing Survey into Cross Sections

1) Click NRCS/EP... Waterway RoadCalc>> Cross Sections: Import...

2) Browse to the Project folder and Highlight the File Name to bring into the cross
sections. E.g. {Jones WW1 xs.txt}.

3) Pulldown format as Station-Offset

4) Click

5) Checkmark Station Tolerance and input 1. Press Tab.

6) Input Station Interval as 1. Press Tab.

7) Click |OK to return to the Import Screen

8) Click |OK]and Points will be placed into the Road Calc Cross Sections.
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Eagle Point Steps using the NRCS/EP Customized Menu

Item to Design: Vegetated Waterway

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Things to do First
Use one of the Part | methods to create the existing ground cross sections & profile.

Switching between Views
Use NRCS/EP...WW RoadCalc >>Alignment... View Alignment ... to see the alignment
(plan) view drawing.
Use NRCS/EP...WW RoadCalc >>Cross Section... Edit Data... Then Click Query
Cross Section to view cross sections.
Use NRCS/EP...WW RoadCalc >>Profile... View Profile Graphics... to see the profile
view.

Review the Orginal Ground Profile

1) Click NRCS/EP... Waterway RoadCalc>> Profile: Edit Data...

2) Pulldown to Ognd

3) To print the data, click the Generate Profiles Report icon and select the Ognd
Profile as the one to print

Create the Design Profile (Centerline of Waterway) — Graphical Option

1) Use NRCS/EP...WW RoadCalc >> Profile: View Profile ... to make sure you are in
the profile view.

2) Click Polyline.

3) Draw a line which represents the proposed profile of the centerline of waterway. Do
not worry about the correctness of these lines yet. Just get the general location of it.

4) Click NRCS/EP...WW RoadCalc >> Profile:Convert Object...

5) Select the line for the proposed FL of Waterway.

6) Press [Enter

7) Click Nexd

8) Pulldown to Centerline

9) Click [Finish. The waterway profile line becomes red.

10) Click NRCS/EP...WW RoadCalc >> Profile: Edit Data...

11) Pulldown to Centerline

12) Double Click to edit any VPI.

13) Change the stations to “even” amounts. Input the correct elevations for the VPlIs.
14) Click |Apply.

15) Click |Close]

16) Double Click to edit the next VVPI.
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17) Change the stations to “even” amounts. Input the correct elevations for the VPIs.
18) Click |Apply.
19) Click (Close
20) Repeat as needed.
21) Note the Grades for each reach of the waterway. (To print the data, click the
Generate Profiles Report icon and select the Centerline Profile as the one to print.)
22) To check elevations of the Original Ground:
A) Click [Spot Elevations.. .|
B) Pulldown Profile to Ognd
C) Input the Station where you want to know the elevation
D) Click
E) Click

Create the Design Profile (Centerline of Waterway) — Data Entry Option

1) Click NRCS/EP...WW RoadCalc >> Profile: Edit Data...
2) Pulldown to Centerline

3) Click New VPI.

4) Input the beginning Station. Press Tab

5) Input the Planned Elevation. Click Apply.

6) Pulldown Method to Station/Elevation | Or | Pulldown Method to Grade/Distance
7) Input the Station Input the Grade

8) Input the Elevation Input the Distance

9) Click Apply] Click |Apply

10) Repeat for as many reaches as you need.

11) Watch for the Red planned Centerline Profile polyline in the CAD drawing.

12) Click Close,

13) Note the Grades for each reach of the waterway. (To print the data, click the
Generate Profiles Report icon and select the Centerline Profile as the one to print.)

14) Click [Close].

Determine Shape of Waterway

1) Click NRCS/EP...WW RoadCalc >> Define WW Channel Shape ... to display the
Define Channel box that shows the planned reaches of the waterway.

2) Click [Calculate Shape] to open up your default software for designing a waterway.

3) Compute the waterway design shape for all reaches, print those results, and then
minimize or close the external waterway tool.
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Create the Typical Section for your Waterway Shapes

From the Design Channel screen click New Channel Shape| to create templates for the
design shapes.

Pulldown to the desired shape {Parabolic} or {Trapezoidal}.
If the shape is parabolic

A) Pulldown to Parabolic

B) Input the planned Width and Depth.

Or, If the shape is trapezoidal

A) Pulldown to Trapezoidal

B) Input the Bottom Width, Depth, and Side Slope

Click |Apply |if you need to input more channel shapes.
Click |OK when you are done entering the last shape.

Assign the Typical Section for your Waterway Shapes

In the Design Channel screen pulldown the Channel Section to the correct designed
shape for each Reach.
Click [OK when you are done selecting each shape.

Run the Prelimary Design & View the Sections

Click NRCS/EP...WW RoadCalc >> Process: Run Design ...

Pulldown Method to Step Through All

Click

Pulldown the surface name to Waterway. Notice the depth of cut or fill at the various
locations on the cross section by clicking the Move left or Move right arrows.

Click View Next Cross Section to scroll through the sections

Click [Close]

View the Centerline Profile Cut VValues

Click NRCS/EP...WW RoadCalc >> Output: Elevation/Depth at Offsets ...
Click Depth

Pulldown Bottom Top to Ognd

Pulldown Bottom Surface to Waterway

Click New Offset icon

Input 0 for the offset value to get the Centerline Cut/Fill. Click

If you wish to print the result Click the Printer icon.

Click [Closg]

View the Cut Values at the Edges of the Waterway

Click NRCS/EP...WW RoadCalc >> Qutput: Cross Section Staking ...

Click (Calculate
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3) View the Toe Depth Column to see the amount of cut or fill at the edge of the
waterway at each cross section. A Cut means that the WW edge is in excavation. The
Toe Offset is % of the top width at that station. If you scroll right you can see other
info.

4) 1f you wish to print the results click the Printer icon. Click

5) Click [Cancell

Review & Print VVolumes

For Cross Sectional Volume Calculations (Starts & Stops at non-Phantom cross sections)
1) Click NRCS/EP...WW RoadCalc >> Output: Volumes ...
2) Click Print

3) Click Close

Develop Xsection sheets

1) Click NRCS/EP...WW RoadCalc >> Output: Cross Section Sheets ...
2) Click [Stations to Plof

3) Highlight Stations to plot or not plot and Click mark on or mark off.

4) Click [OK

5) Pulldown Format to Sheet settings.

6) Click

7) On the Sheet Dimensions Tab make changes to the # of Columns, etc
8) On the Grid Spacing Tab make changes to the Scales, etc

9) Click

10) Click New Cross Section Sheets

11) Click [OK

12) Highlight the Sheet Number that you want to view.

13) Click View Cross Section Sheets (Binoculars)

14) Click [Close]

Develop Profile sheet

1) Click NRCS/EP...WW RoadCalc >> Output: Plan & Profile Sheets ...
2) Pulldown Format to Sheet settings.

3) Click [Edif
4) Select the Profile Tab and make changes to the Datum Elevation Interval. Click :E
5) Pulldown Format to Station/Elevation Intervals.

6) Click [Edif

7) Make changes to the Profile View Stationing & Elevation Intervals. Click :E
8) Click New Plan & Profile Sheets

9) Click

10) Click View Cross Section Sheets (Binoculars)

11) Click View... Regen All... if needed to make the girds reappear.

12) Click [Closg]
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13) To adjust the fit on the sheets_Click NRCS/EP...WW RoadCalc >> Output: Adjust
Plan & Profile Sheets
14) Click the black arrows to shift the sheet to line up the profile better.

Other Notes

If you change the Profile scales, you must go back to the View Profile Graphics in order
for them to be rescaled correctly.

When you change a design, it does not delete the drawing sheets that are created using
NRCS/EP...WW RoadCalc >> Output: Cross-section... or NRCS/EP...WW RoadCalc
>> Qutput: Plan & Profile... You can remove them by highlighting those sheets in the
dialog box and click on the Delete Sheets button if that particular sheet is not currently
open.
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Survey Method B —Topog

Eagle Point Steps using the NRCS/EP Customized Menus

Item to Design: Vegetated Waterway
Survey Method: A complete topog of the waterway was obtained. The proposed CL of
the waterway is marked with flags and the flags are identified on the survey.

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Things to do First

1. Create an Eagle Point project and create the original ground surface and if stripping is
desired create a subsurface.

2. Open the Eagle Point project that has the original ground survey to use, and have only

one dwg file open.

In AutoCAD click on Tools... Options...System... .

4. Checkmark Single drawing compatibility mode. Click .

w

Starting a RoadCalc Sub-Project Using an NRCS Prototype

1. Atthe EP Main Menu click on File... New....

2. Highlight Road Calc Sub Project and click [Nexd.

3. Make sure that the correct main project name is highlighted in the top box.

4. Input a project description. E.g. {Jensen WW 1}

5. At the prototype setting pull down to select NRCS 11x17 Waterway.

6. Click

7. Highlight the main project drawing and M.

8. At the Open Project box highlight the Road Calc project.

9. Click OK]

10. Click on EP Main Menu Tools...Plot Scales...

11. Input the horizontal scale that you will use in a profile sheet. Example 1” = {100}
feet. Press Tab].

12. Input the vertical scale that you will use in a profile sheet. Example 1” = {5} feet.
Press [Tab)

13. Click |OK|

Remember: You can minimize the Eagle Point & Road Calc menu but you should
NOT close out the EP main menu.

Place an object for the centerline & convert it to the alignment

1) From CAD Right Click Osnap... Settings... and checkmark only Nodes and Object
Snap On. Click Polyline

2) Draw a line that represents the centerline of the proposed waterway, snapping to the
proposed CL shots.

3) Optional: Apply a radius at every vertex of the centerline alignment
A) Click Fillet. Input R. Press Enter. Input 1. Press Enter.
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Item to Design: Vegetated Waterway

The Process: RoadCalc uses cross section slices along with a design profile, alignment
and template to perform earthwork quantity calculations and to create CAD lines and
views. The designer puts the original survey into a cross section and profile format and
then specifies a design profile & design template. RoadCalc will calculate cut & fill
volumes and develop profile & cross section construction drawings for plotting.

(Using Eagle Point 2004 Q3 4.3.0 or newer)

Three different options for Part | of the process are available, depending on the survey
method used:
e A - Cross Sections Using Level
e B - Total Station Topog
e C - Total Station Cross Sections
Part Il of the process is the same for all survey methods.

General Steps used to Complete the Process.

Part |
a) Create an EP project and a RoadCalc sub project

b) Define the waterway centerline “alignment”

c) Process the survey data to obtain original ground Cross Sections & Profile
Part 11

d) Create the Design Profiles

e) Determine the shape & size of the waterway.

f) Create the Typical Sections of the WW design for each reach

g) Run the design & review the cut/fill & volume results
If necessary repeat steps d) to f)

h) Develop Xsection drawing sheets

i) Develop Profile drawing sheet
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Survey Method A- Cross Sections Using Level

Eagle Point Steps using the NRCS/EP Customized Menus

Item to Design: Vegetated Waterway

Survey Method: A level is used to obtain a profile of the proposed waterway centerline
with cross section taken about every 400 apart or closer as needed. Survey notes can be
hand recorded. The closer together that the cross sections are, the better the ability of the
designer to obtain good earthwork quantities and determine proper fit of the plan
waterway into the existing landscape. Cross sections should be taken at the farthest
upstream and downstream extents of the waterway in order to obtain complete earthwork
quantities.

Notation Method
Button to Presg Displayed Text Icon Action {Text to Enter} Menu Item...

Things to do First

=

Create an Eagle Point project and have only one dwg file open.
In AutoCAD click on Tools... Options...System... .
3. Checkmark Single drawing compatibility mode. Click [OK|,

no

Enter Survey Data

1) Open the WW Field Book.xls spreadsheet.

2) Click [Enable Macros,

3) Click the [Clear Cells| button to remove existing entries. Click on the Tab to find
out more about saving input data.

4) Input TBM elevation & back sight.

5) Input the Station, Offset and Grade Rod for each shot.

6) If aturnis needed, input the backsight in column F on the same row as the foresight.
A new H.I. will show up.

7) When done entering survey data Click| Export As Station/Offsef].

8) Browse to the desired location to save the file.

9) Input a filename for the Waterway Cross Section data. E.g. {Jones WW1 xs}. This
file format is Station, Offset, Elevation.

10) Click [Save)

11) Click File... Exit... and close out of the spreadsheet without saving.

Starting a RoadCalc Sub-Project Using an NRCS Prototype

At the EP Main Menu click on File... New....

Highlight Road Calc Sub Project and click [Next.

Make sure that the correct main project name is highlighted in the top box.
Input a project description. E.g. {Jones WW 1}

At the prototype setting pull down to select NRCS 11x17 Waterway.

Click

Highlight the main project drawing and click [Finish]|.

NookswbdE
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Survey Method A- Cross Sections Using Level

8. At the Open Project box highlight the Road Calc project.

9. Click OK]

10. Click on EP Main Menu Tools...Plot Scales...

11. Input the horizontal scale that you will use in a profile sheet. Example 1” = {100}
feet. Press .

12. Input the vertical scale that you will use in a profile sheet. Example 1” = {5} feet.
Press [Tab).

13. Click |OK|

Remember: You can minimize the Eagle Point & Road Calc menu but you should

NOT close out the EP main menu.

Input data for the centerline

1) Click NRCS/EP... Waterway RoadCalc>> Alignment: Edit Data...

2) Click New PI

3) Pulldown Method = Coordinates

4) In the Northing box, Input the value of the lowest stationing of the WW survey. E.g.
{-30}.

5) Press Tab

6) In the Easting box Input O

7) Click [Apply]

8) In the Northing box Input the value of the highest stationing of the WW survey. E.g.
{2600}.

9) Press Tab

10) In the Easting box Input 0

11) Click

12) Click

13) Click (Station Datal. Input the Beginning Station as the lowest stationing of the WW
survey. E.g. {-30}. Click @ Click if you have changed the stationing.

14) Click [Closd].

Importing Survey into Cross Sections

1) Click NRCS/EP... Waterway RoadCalc>> Cross Sections: Import...

2) Browse to the Project folder and Highlight the File Name to bring into the cross
sections. E.g. {Jones WW1 xs.txt}.

3) Pulldown format as Station-Offset

4) Click

5) Checkmark Station Tolerance and input 1. Press Tab.

6) Input Station Interval as 1. Press Tab.

7) Click |OK to return to the Import Screen

8) Click |OK]and Points will be placed into the Road Calc Cross Sections.
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Eagle Point Steps using the NRCS/EP Customized Menu

Item to Design: Vegetated Waterway

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Things to do First
Use one of the Part | methods to create the existing ground cross sections & profile.

Switching between Views
Use NRCS/EP...WW RoadCalc >>Alignment... View Alignment ... to see the alignment
(plan) view drawing.
Use NRCS/EP...WW RoadCalc >>Cross Section... Edit Data... Then Click Query
Cross Section to view cross sections.
Use NRCS/EP...WW RoadCalc >>Profile... View Profile Graphics... to see the profile
view.

Review the Orginal Ground Profile

1) Click NRCS/EP... Waterway RoadCalc>> Profile: Edit Data...

2) Pulldown to Ognd

3) To print the data, click the Generate Profiles Report icon and select the Ognd
Profile as the one to print

Create the Design Profile (Centerline of Waterway) — Graphical Option

1) Use NRCS/EP...WW RoadCalc >> Profile: View Profile ... to make sure you are in
the profile view.

2) Click Polyline.

3) Draw a line which represents the proposed profile of the centerline of waterway. Do
not worry about the correctness of these lines yet. Just get the general location of it.

4) Click NRCS/EP...WW RoadCalc >> Profile:Convert Object...

5) Select the line for the proposed FL of Waterway.

6) Press [Enter

7) Click Nexd

8) Pulldown to Centerline

9) Click [Finish. The waterway profile line becomes red.

10) Click NRCS/EP...WW RoadCalc >> Profile: Edit Data...

11) Pulldown to Centerline

12) Double Click to edit any VPI.

13) Change the stations to “even” amounts. Input the correct elevations for the VPlIs.
14) Click |Apply.

15) Click |Close]

16) Double Click to edit the next VVPI.
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17) Change the stations to “even” amounts. Input the correct elevations for the VPIs.
18) Click |Apply.
19) Click (Close
20) Repeat as needed.
21) Note the Grades for each reach of the waterway. (To print the data, click the
Generate Profiles Report icon and select the Centerline Profile as the one to print.)
22) To check elevations of the Original Ground:
A) Click [Spot Elevations.. .|
B) Pulldown Profile to Ognd
C) Input the Station where you want to know the elevation
D) Click
E) Click

Create the Design Profile (Centerline of Waterway) — Data Entry Option

1) Click NRCS/EP...WW RoadCalc >> Profile: Edit Data...
2) Pulldown to Centerline

3) Click New VPI.

4) Input the beginning Station. Press Tab

5) Input the Planned Elevation. Click Apply.

6) Pulldown Method to Station/Elevation | Or | Pulldown Method to Grade/Distance
7) Input the Station Input the Grade

8) Input the Elevation Input the Distance

9) Click Apply] Click |Apply

10) Repeat for as many reaches as you need.

11) Watch for the Red planned Centerline Profile polyline in the CAD drawing.

12) Click Close,

13) Note the Grades for each reach of the waterway. (To print the data, click the
Generate Profiles Report icon and select the Centerline Profile as the one to print.)

14) Click [Close].

Determine Shape of Waterway

1) Click NRCS/EP...WW RoadCalc >> Define WW Channel Shape ... to display the
Define Channel box that shows the planned reaches of the waterway.

2) Click [Calculate Shape] to open up your default software for designing a waterway.

3) Compute the waterway design shape for all reaches, print those results, and then
minimize or close the external waterway tool.
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Road Calc for Waterway Design — Part 11

Create the Typical Section for your Waterway Shapes

From the Design Channel screen click New Channel Shape| to create templates for the
design shapes.

Pulldown to the desired shape {Parabolic} or {Trapezoidal}.
If the shape is parabolic

A) Pulldown to Parabolic

B) Input the planned Width and Depth.

Or, If the shape is trapezoidal

A) Pulldown to Trapezoidal

B) Input the Bottom Width, Depth, and Side Slope

Click |Apply |if you need to input more channel shapes.
Click |OK when you are done entering the last shape.

Assign the Typical Section for your Waterway Shapes

In the Design Channel screen pulldown the Channel Section to the correct designed
shape for each Reach.
Click [OK when you are done selecting each shape.

Run the Prelimary Design & View the Sections

Click NRCS/EP...WW RoadCalc >> Process: Run Design ...

Pulldown Method to Step Through All

Click

Pulldown the surface name to Waterway. Notice the depth of cut or fill at the various
locations on the cross section by clicking the Move left or Move right arrows.

Click View Next Cross Section to scroll through the sections

Click [Close]

View the Centerline Profile Cut VValues

Click NRCS/EP...WW RoadCalc >> Output: Elevation/Depth at Offsets ...
Click Depth

Pulldown Bottom Top to Ognd

Pulldown Bottom Surface to Waterway

Click New Offset icon

Input 0 for the offset value to get the Centerline Cut/Fill. Click

If you wish to print the result Click the Printer icon.

Click [Closg]

View the Cut Values at the Edges of the Waterway

Click NRCS/EP...WW RoadCalc >> Qutput: Cross Section Staking ...

Click (Calculate
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3) View the Toe Depth Column to see the amount of cut or fill at the edge of the
waterway at each cross section. A Cut means that the WW edge is in excavation. The
Toe Offset is % of the top width at that station. If you scroll right you can see other
info.

4) 1f you wish to print the results click the Printer icon. Click

5) Click [Cancell

Review & Print VVolumes

For Cross Sectional Volume Calculations (Starts & Stops at non-Phantom cross sections)
1) Click NRCS/EP...WW RoadCalc >> Output: Volumes ...
2) Click Print

3) Click Close

Develop Xsection sheets

1) Click NRCS/EP...WW RoadCalc >> Output: Cross Section Sheets ...
2) Click [Stations to Plof

3) Highlight Stations to plot or not plot and Click mark on or mark off.

4) Click [OK

5) Pulldown Format to Sheet settings.

6) Click

7) On the Sheet Dimensions Tab make changes to the # of Columns, etc
8) On the Grid Spacing Tab make changes to the Scales, etc

9) Click

10) Click New Cross Section Sheets

11) Click [OK

12) Highlight the Sheet Number that you want to view.

13) Click View Cross Section Sheets (Binoculars)

14) Click [Close]

Develop Profile sheet

1) Click NRCS/EP...WW RoadCalc >> Output: Plan & Profile Sheets ...
2) Pulldown Format to Sheet settings.

3) Click [Edif
4) Select the Profile Tab and make changes to the Datum Elevation Interval. Click :E
5) Pulldown Format to Station/Elevation Intervals.

6) Click [Edif

7) Make changes to the Profile View Stationing & Elevation Intervals. Click :E
8) Click New Plan & Profile Sheets

9) Click

10) Click View Cross Section Sheets (Binoculars)

11) Click View... Regen All... if needed to make the girds reappear.

12) Click [Closg]
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13) To adjust the fit on the sheets_Click NRCS/EP...WW RoadCalc >> Output: Adjust
Plan & Profile Sheets
14) Click the black arrows to shift the sheet to line up the profile better.

Other Notes

If you change the Profile scales, you must go back to the View Profile Graphics in order
for them to be rescaled correctly.

When you change a design, it does not delete the drawing sheets that are created using
NRCS/EP...WW RoadCalc >> Output: Cross-section... or NRCS/EP...WW RoadCalc
>> Qutput: Plan & Profile... You can remove them by highlighting those sheets in the
dialog box and click on the Delete Sheets button if that particular sheet is not currently
open.
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Road Calc for Waterway Design — Part |
Survey Method B —Topog

B) Input P. Press Enter.

C) Click on the polyline that represents the CL of WW.

Click NRCS/EP... Waterway RoadCalc >> Alignment: Convert Object...

Click on the line that represents the centerline._ Press Enter

Click a point close to the end of the waterway with the lower stationing.

Pulldown Alignment as Centerline.

I the beginning stationing of the centerline is know:

A) Input a Beginning stationing of the alignment. E.g. {0}

B) Click|[Appiyl

Or, If a reference point or baseline exists along the centerline with a known

stationing:

A) Click [Station Data. . |

B) Click [Reference Station.. .|

C) Click in Northing

D) Click the Pick In CAD button.

E) Snap to the intersection of the centerline & the known baseline reference point.

F) Input the Station value of the baseline E.g. {350}

G) Click

H) Note that the Beginning Station value appears in the box. If this looks realistic
Click |OK]

1) Click Applyl.

10) Click NRCS/EP... Waterway RoadCalc >> Alignment: Edit Data...
11) Pulldown Alignment as Centerline.
12) Review the alignment points & coordinates. Click [Close].

1)
2)

3)
4)
5)
6)

7)
8)

Place Station Labels into Drawing

From AutoCAD Click EP... Drafting. (Drafting menu will appear within CAD menu)
Click Annotate... Alignment Stationing...

Click [Defined Alignments...|

Select the Centerline and Click |OK|

Click Click [Close

Click EP... AutoCAD... to switch out of the Drafting menu.

Cut cross sections from the Original Ground & Subsurface TIN

Click NRCS/EP... Waterway RoadCalc >> Cross Section: Extract from Surface...
Checkmark Stationing Interval and Input the spacing of the cross sections that you
want to use. You can choose specific cross sections to plot later. E.g. {100}
Checkmark Mark Stations for Extraction

Click [OK]

Checkmark surfaces to extract for Ognd & Subsurf.

Pulldown the Surface Model name to the correct surface model that exists in the EP
project. Ognd => Original Ground, Subsurf=> Stripping

Input left corridor edge as a negative. E.g {-80}

Input right corridor edge as a positive. E.g {80}
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Survey Method B —Topog

The stationing list shows the locations marked to have sections created.

10) To add an additional station such as at a fence, Click New Station, then input the

stationing E.g. {525}._Click [OK].

11) When ready to have sections created_Click [OK].

1)
2)

3)

4)

1)
2)
3)
4)
5)
6)

View the Cross Section Data

Click NRCS/EP... Waterway RoadCalc >> Cross Section: Edit Data...

Highlight the desired station in the top half of the screen and the data points for that
station will appear in the bottom portion of the screen.

Click on the Query Cross Section icon to preview any Cross Section. Use the + or —
buttons to scroll through each of the cross sections. Click when done.

Click [Close]

Create an Existing Ground Profile

Click NRCS/EP... Waterway RoadCalc >> Profile: Extract from Surface ...
Pulldown Profile Name as Ognd.

Pulldown the original ground name for Surface Model. E.g. Ognd.

Click [OK]

Select the centerline alignment object.

Click Save Changes as .

Click Zoom Extents to see the profile of the Orginal Ground extracted from the
surface model.

Continue with Instructions in Part 11
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Eagle Point Steps using the NRCS/EP Customized Menu

Item to Design: Vegetated Waterway

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Things to do First
Use one of the Part | methods to create the existing ground cross sections & profile.

Switching between Views
Use NRCS/EP...WW RoadCalc >>Alignment... View Alignment ... to see the alignment
(plan) view drawing.
Use NRCS/EP...WW RoadCalc >>Cross Section... Edit Data... Then Click Query
Cross Section to view cross sections.
Use NRCS/EP...WW RoadCalc >>Profile... View Profile Graphics... to see the profile
view.

Review the Orginal Ground Profile

1) Click NRCS/EP... Waterway RoadCalc>> Profile: Edit Data...

2) Pulldown to Ognd

3) To print the data, click the Generate Profiles Report icon and select the Ognd
Profile as the one to print

Create the Design Profile (Centerline of Waterway) — Graphical Option

1) Use NRCS/EP...WW RoadCalc >> Profile: View Profile ... to make sure you are in
the profile view.

2) Click Polyline.

3) Draw a line which represents the proposed profile of the centerline of waterway. Do
not worry about the correctness of these lines yet. Just get the general location of it.

4) Click NRCS/EP...WW RoadCalc >> Profile:Convert Object...

5) Select the line for the proposed FL of Waterway.

6) Press [Enter

7) Click Nexd

8) Pulldown to Centerline

9) Click [Finish. The waterway profile line becomes red.

10) Click NRCS/EP...WW RoadCalc >> Profile: Edit Data...

11) Pulldown to Centerline

12) Double Click to edit any VPI.

13) Change the stations to “even” amounts. Input the correct elevations for the VPlIs.
14) Click |Apply.

15) Click |Close]

16) Double Click to edit the next VVPI.
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17) Change the stations to “even” amounts. Input the correct elevations for the VPIs.
18) Click |Apply.
19) Click (Close
20) Repeat as needed.
21) Note the Grades for each reach of the waterway. (To print the data, click the
Generate Profiles Report icon and select the Centerline Profile as the one to print.)
22) To check elevations of the Original Ground:
A) Click [Spot Elevations.. .|
B) Pulldown Profile to Ognd
C) Input the Station where you want to know the elevation
D) Click
E) Click

Create the Design Profile (Centerline of Waterway) — Data Entry Option

1) Click NRCS/EP...WW RoadCalc >> Profile: Edit Data...
2) Pulldown to Centerline

3) Click New VPI.

4) Input the beginning Station. Press Tab

5) Input the Planned Elevation. Click Apply.

6) Pulldown Method to Station/Elevation | Or | Pulldown Method to Grade/Distance
7) Input the Station Input the Grade

8) Input the Elevation Input the Distance

9) Click Apply] Click |Apply

10) Repeat for as many reaches as you need.

11) Watch for the Red planned Centerline Profile polyline in the CAD drawing.

12) Click Close,

13) Note the Grades for each reach of the waterway. (To print the data, click the
Generate Profiles Report icon and select the Centerline Profile as the one to print.)

14) Click [Close].

Determine Shape of Waterway

1) Click NRCS/EP...WW RoadCalc >> Define WW Channel Shape ... to display the
Define Channel box that shows the planned reaches of the waterway.

2) Click [Calculate Shape] to open up your default software for designing a waterway.

3) Compute the waterway design shape for all reaches, print those results, and then
minimize or close the external waterway tool.
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Create the Typical Section for your Waterway Shapes

From the Design Channel screen click New Channel Shape| to create templates for the
design shapes.

Pulldown to the desired shape {Parabolic} or {Trapezoidal}.
If the shape is parabolic

A) Pulldown to Parabolic

B) Input the planned Width and Depth.

Or, If the shape is trapezoidal

A) Pulldown to Trapezoidal

B) Input the Bottom Width, Depth, and Side Slope

Click |Apply |if you need to input more channel shapes.
Click |OK when you are done entering the last shape.

Assign the Typical Section for your Waterway Shapes

In the Design Channel screen pulldown the Channel Section to the correct designed
shape for each Reach.
Click [OK when you are done selecting each shape.

Run the Prelimary Design & View the Sections

Click NRCS/EP...WW RoadCalc >> Process: Run Design ...

Pulldown Method to Step Through All

Click

Pulldown the surface name to Waterway. Notice the depth of cut or fill at the various
locations on the cross section by clicking the Move left or Move right arrows.

Click View Next Cross Section to scroll through the sections

Click [Close]

View the Centerline Profile Cut VValues

Click NRCS/EP...WW RoadCalc >> Output: Elevation/Depth at Offsets ...
Click Depth

Pulldown Bottom Top to Ognd

Pulldown Bottom Surface to Waterway

Click New Offset icon

Input 0 for the offset value to get the Centerline Cut/Fill. Click

If you wish to print the result Click the Printer icon.

Click [Closg]

View the Cut Values at the Edges of the Waterway

Click NRCS/EP...WW RoadCalc >> Qutput: Cross Section Staking ...

Click (Calculate
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3) View the Toe Depth Column to see the amount of cut or fill at the edge of the
waterway at each cross section. A Cut means that the WW edge is in excavation. The
Toe Offset is % of the top width at that station. If you scroll right you can see other
info.

4) 1f you wish to print the results click the Printer icon. Click

5) Click [Cancell

Review & Print VVolumes

For Cross Sectional Volume Calculations (Starts & Stops at non-Phantom cross sections)
1) Click NRCS/EP...WW RoadCalc >> Output: Volumes ...
2) Click Print

3) Click Close

Develop Xsection sheets

1) Click NRCS/EP...WW RoadCalc >> Output: Cross Section Sheets ...
2) Click [Stations to Plof

3) Highlight Stations to plot or not plot and Click mark on or mark off.

4) Click [OK

5) Pulldown Format to Sheet settings.

6) Click

7) On the Sheet Dimensions Tab make changes to the # of Columns, etc
8) On the Grid Spacing Tab make changes to the Scales, etc

9) Click

10) Click New Cross Section Sheets

11) Click [OK

12) Highlight the Sheet Number that you want to view.

13) Click View Cross Section Sheets (Binoculars)

14) Click [Close]

Develop Profile sheet

1) Click NRCS/EP...WW RoadCalc >> Output: Plan & Profile Sheets ...
2) Pulldown Format to Sheet settings.

3) Click [Edif
4) Select the Profile Tab and make changes to the Datum Elevation Interval. Click :E
5) Pulldown Format to Station/Elevation Intervals.

6) Click [Edif

7) Make changes to the Profile View Stationing & Elevation Intervals. Click :E
8) Click New Plan & Profile Sheets

9) Click

10) Click View Cross Section Sheets (Binoculars)

11) Click View... Regen All... if needed to make the girds reappear.

12) Click [Closg]
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13) To adjust the fit on the sheets_Click NRCS/EP...WW RoadCalc >> Output: Adjust
Plan & Profile Sheets
14) Click the black arrows to shift the sheet to line up the profile better.

Other Notes

If you change the Profile scales, you must go back to the View Profile Graphics in order
for them to be rescaled correctly.

When you change a design, it does not delete the drawing sheets that are created using
NRCS/EP...WW RoadCalc >> Output: Cross-section... or NRCS/EP...WW RoadCalc
>> Qutput: Plan & Profile... You can remove them by highlighting those sheets in the
dialog box and click on the Delete Sheets button if that particular sheet is not currently
open.
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Road Calc for Waterway Design - Part |
Survey Method C- Total Station Cross Sections

Eagle Point Steps using the NRCS/EP Customized Menus

Item to Design: Vegetated Waterway

Survey Method: A Total station or transit was used to obtain a profile of the proposed
waterway centerline with cross section taken about every 400’ apart or closer as needed.
The closer together that the cross sections are, the better the ability of the designer to
obtain good earthwork quantities and determine proper fit of the plan waterway into the
existing landscape. Cross sections should be taken at the farthest upstream and
downstream extents of the waterway in order to obtain complete earthwork quantities.

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Things to do First

1. Create an Eagle Point project and download or import the Total Station survey into
the project & reduce the survey.

2. Open the Eagle Point project that has the original ground survey to use, and have only

one dwg file open.

In AutoCAD click on Tools... Options...System... .

4. Checkmark Single drawing compatibility mode._Click .

w

Starting a RoadCalc Sub-Project Using an NRCS Prototype

At the EP Main Menu click on File... New....

Highlight Road Calc Sub Project and click [Next.

Make sure that the correct main project name is highlighted in the top box.

Input a project description. E.g. {Jensen WW 1}

At the prototype setting pull down to select NRCS 11x17 Waterway.

Click

Highlight the main project drawing and click .

At the Open Project box highlight the Road Calc project.

Click [OK|

0. Click on EP Main Menu Tools...Plot Scales...

1. Input the horizontal scale that you will use in a profile sheet. Example 1” = {100}
feet. Press Tab].

12. Input the vertical scale that you will use in a profile sheet. Example 1” = {5} feet.

Press [Tab)

13. Click |OK|

Remember: You can minimize the Eagle Point & Road Calc menu but you should

NOT close out the EP main menu.

RRO©ONOOR~WNE

Place an object for the centerline & convert it to the alignment

1) From CAD Right Click Osnap... Settings... and checkmark only Nodes and Object
Snap On. Click Polyline
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Road Calc for Waterway Design — Intro

Item to Design: Vegetated Waterway

The Process: RoadCalc uses cross section slices along with a design profile, alignment
and template to perform earthwork quantity calculations and to create CAD lines and
views. The designer puts the original survey into a cross section and profile format and
then specifies a design profile & design template. RoadCalc will calculate cut & fill
volumes and develop profile & cross section construction drawings for plotting.

(Using Eagle Point 2004 Q3 4.3.0 or newer)

Three different options for Part | of the process are available, depending on the survey
method used:
e A - Cross Sections Using Level
e B - Total Station Topog
e C - Total Station Cross Sections
Part Il of the process is the same for all survey methods.

General Steps used to Complete the Process.

Part |
a) Create an EP project and a RoadCalc sub project

b) Define the waterway centerline “alignment”

c) Process the survey data to obtain original ground Cross Sections & Profile
Part 11

d) Create the Design Profiles

e) Determine the shape & size of the waterway.

f) Create the Typical Sections of the WW design for each reach

g) Run the design & review the cut/fill & volume results
If necessary repeat steps d) to f)

h) Develop Xsection drawing sheets

i) Develop Profile drawing sheet
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Survey Method A- Cross Sections Using Level

Eagle Point Steps using the NRCS/EP Customized Menus

Item to Design: Vegetated Waterway

Survey Method: A level is used to obtain a profile of the proposed waterway centerline
with cross section taken about every 400 apart or closer as needed. Survey notes can be
hand recorded. The closer together that the cross sections are, the better the ability of the
designer to obtain good earthwork quantities and determine proper fit of the plan
waterway into the existing landscape. Cross sections should be taken at the farthest
upstream and downstream extents of the waterway in order to obtain complete earthwork
quantities.

Notation Method
Button to Presg Displayed Text Icon Action {Text to Enter} Menu Item...

Things to do First

=

Create an Eagle Point project and have only one dwg file open.
In AutoCAD click on Tools... Options...System... .
3. Checkmark Single drawing compatibility mode. Click [OK|,

no

Enter Survey Data

1) Open the WW Field Book.xls spreadsheet.

2) Click [Enable Macros,

3) Click the [Clear Cells| button to remove existing entries. Click on the Tab to find
out more about saving input data.

4) Input TBM elevation & back sight.

5) Input the Station, Offset and Grade Rod for each shot.

6) If aturnis needed, input the backsight in column F on the same row as the foresight.
A new H.I. will show up.

7) When done entering survey data Click| Export As Station/Offsef].

8) Browse to the desired location to save the file.

9) Input a filename for the Waterway Cross Section data. E.g. {Jones WW1 xs}. This
file format is Station, Offset, Elevation.

10) Click [Save)

11) Click File... Exit... and close out of the spreadsheet without saving.

Starting a RoadCalc Sub-Project Using an NRCS Prototype

At the EP Main Menu click on File... New....

Highlight Road Calc Sub Project and click [Next.

Make sure that the correct main project name is highlighted in the top box.
Input a project description. E.g. {Jones WW 1}

At the prototype setting pull down to select NRCS 11x17 Waterway.

Click

Highlight the main project drawing and click [Finish]|.

NookswbdE
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Survey Method A- Cross Sections Using Level

8. At the Open Project box highlight the Road Calc project.

9. Click OK]

10. Click on EP Main Menu Tools...Plot Scales...

11. Input the horizontal scale that you will use in a profile sheet. Example 1” = {100}
feet. Press .

12. Input the vertical scale that you will use in a profile sheet. Example 1” = {5} feet.
Press [Tab).

13. Click |OK|

Remember: You can minimize the Eagle Point & Road Calc menu but you should

NOT close out the EP main menu.

Input data for the centerline

1) Click NRCS/EP... Waterway RoadCalc>> Alignment: Edit Data...

2) Click New PI

3) Pulldown Method = Coordinates

4) In the Northing box, Input the value of the lowest stationing of the WW survey. E.g.
{-30}.

5) Press Tab

6) In the Easting box Input O

7) Click [Apply]

8) In the Northing box Input the value of the highest stationing of the WW survey. E.g.
{2600}.

9) Press Tab

10) In the Easting box Input 0

11) Click

12) Click

13) Click (Station Datal. Input the Beginning Station as the lowest stationing of the WW
survey. E.g. {-30}. Click @ Click if you have changed the stationing.

14) Click [Closd].

Importing Survey into Cross Sections

1) Click NRCS/EP... Waterway RoadCalc>> Cross Sections: Import...

2) Browse to the Project folder and Highlight the File Name to bring into the cross
sections. E.g. {Jones WW1 xs.txt}.

3) Pulldown format as Station-Offset

4) Click

5) Checkmark Station Tolerance and input 1. Press Tab.

6) Input Station Interval as 1. Press Tab.

7) Click |OK to return to the Import Screen

8) Click |OK]and Points will be placed into the Road Calc Cross Sections.

EP/ACAD How to 2 1/18/2005





Road Calc for Waterway Design — Part 11

Eagle Point Steps using the NRCS/EP Customized Menu

Item to Design: Vegetated Waterway

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Things to do First
Use one of the Part | methods to create the existing ground cross sections & profile.

Switching between Views
Use NRCS/EP...WW RoadCalc >>Alignment... View Alignment ... to see the alignment
(plan) view drawing.
Use NRCS/EP...WW RoadCalc >>Cross Section... Edit Data... Then Click Query
Cross Section to view cross sections.
Use NRCS/EP...WW RoadCalc >>Profile... View Profile Graphics... to see the profile
view.

Review the Orginal Ground Profile

1) Click NRCS/EP... Waterway RoadCalc>> Profile: Edit Data...

2) Pulldown to Ognd

3) To print the data, click the Generate Profiles Report icon and select the Ognd
Profile as the one to print

Create the Design Profile (Centerline of Waterway) — Graphical Option

1) Use NRCS/EP...WW RoadCalc >> Profile: View Profile ... to make sure you are in
the profile view.

2) Click Polyline.

3) Draw a line which represents the proposed profile of the centerline of waterway. Do
not worry about the correctness of these lines yet. Just get the general location of it.

4) Click NRCS/EP...WW RoadCalc >> Profile:Convert Object...

5) Select the line for the proposed FL of Waterway.

6) Press [Enter

7) Click Nexd

8) Pulldown to Centerline

9) Click [Finish. The waterway profile line becomes red.

10) Click NRCS/EP...WW RoadCalc >> Profile: Edit Data...

11) Pulldown to Centerline

12) Double Click to edit any VPI.

13) Change the stations to “even” amounts. Input the correct elevations for the VPlIs.
14) Click |Apply.

15) Click |Close]

16) Double Click to edit the next VVPI.
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17) Change the stations to “even” amounts. Input the correct elevations for the VPIs.
18) Click |Apply.
19) Click (Close
20) Repeat as needed.
21) Note the Grades for each reach of the waterway. (To print the data, click the
Generate Profiles Report icon and select the Centerline Profile as the one to print.)
22) To check elevations of the Original Ground:
A) Click [Spot Elevations.. .|
B) Pulldown Profile to Ognd
C) Input the Station where you want to know the elevation
D) Click
E) Click

Create the Design Profile (Centerline of Waterway) — Data Entry Option

1) Click NRCS/EP...WW RoadCalc >> Profile: Edit Data...
2) Pulldown to Centerline

3) Click New VPI.

4) Input the beginning Station. Press Tab

5) Input the Planned Elevation. Click Apply.

6) Pulldown Method to Station/Elevation | Or | Pulldown Method to Grade/Distance
7) Input the Station Input the Grade

8) Input the Elevation Input the Distance

9) Click Apply] Click |Apply

10) Repeat for as many reaches as you need.

11) Watch for the Red planned Centerline Profile polyline in the CAD drawing.

12) Click Close,

13) Note the Grades for each reach of the waterway. (To print the data, click the
Generate Profiles Report icon and select the Centerline Profile as the one to print.)

14) Click [Close].

Determine Shape of Waterway

1) Click NRCS/EP...WW RoadCalc >> Define WW Channel Shape ... to display the
Define Channel box that shows the planned reaches of the waterway.

2) Click [Calculate Shape] to open up your default software for designing a waterway.

3) Compute the waterway design shape for all reaches, print those results, and then
minimize or close the external waterway tool.
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Create the Typical Section for your Waterway Shapes

From the Design Channel screen click New Channel Shape| to create templates for the
design shapes.

Pulldown to the desired shape {Parabolic} or {Trapezoidal}.
If the shape is parabolic

A) Pulldown to Parabolic

B) Input the planned Width and Depth.

Or, If the shape is trapezoidal

A) Pulldown to Trapezoidal

B) Input the Bottom Width, Depth, and Side Slope

Click |Apply |if you need to input more channel shapes.
Click |OK when you are done entering the last shape.

Assign the Typical Section for your Waterway Shapes

In the Design Channel screen pulldown the Channel Section to the correct designed
shape for each Reach.
Click [OK when you are done selecting each shape.

Run the Prelimary Design & View the Sections

Click NRCS/EP...WW RoadCalc >> Process: Run Design ...

Pulldown Method to Step Through All

Click

Pulldown the surface name to Waterway. Notice the depth of cut or fill at the various
locations on the cross section by clicking the Move left or Move right arrows.

Click View Next Cross Section to scroll through the sections

Click [Close]

View the Centerline Profile Cut VValues

Click NRCS/EP...WW RoadCalc >> Output: Elevation/Depth at Offsets ...
Click Depth

Pulldown Bottom Top to Ognd

Pulldown Bottom Surface to Waterway

Click New Offset icon

Input 0 for the offset value to get the Centerline Cut/Fill. Click

If you wish to print the result Click the Printer icon.

Click [Closg]

View the Cut Values at the Edges of the Waterway

Click NRCS/EP...WW RoadCalc >> Qutput: Cross Section Staking ...

Click (Calculate
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3) View the Toe Depth Column to see the amount of cut or fill at the edge of the
waterway at each cross section. A Cut means that the WW edge is in excavation. The
Toe Offset is % of the top width at that station. If you scroll right you can see other
info.

4) 1f you wish to print the results click the Printer icon. Click

5) Click [Cancell

Review & Print VVolumes

For Cross Sectional Volume Calculations (Starts & Stops at non-Phantom cross sections)
1) Click NRCS/EP...WW RoadCalc >> Output: Volumes ...
2) Click Print

3) Click Close

Develop Xsection sheets

1) Click NRCS/EP...WW RoadCalc >> Output: Cross Section Sheets ...
2) Click [Stations to Plof

3) Highlight Stations to plot or not plot and Click mark on or mark off.

4) Click [OK

5) Pulldown Format to Sheet settings.

6) Click

7) On the Sheet Dimensions Tab make changes to the # of Columns, etc
8) On the Grid Spacing Tab make changes to the Scales, etc

9) Click

10) Click New Cross Section Sheets

11) Click [OK

12) Highlight the Sheet Number that you want to view.

13) Click View Cross Section Sheets (Binoculars)

14) Click [Close]

Develop Profile sheet

1) Click NRCS/EP...WW RoadCalc >> Output: Plan & Profile Sheets ...
2) Pulldown Format to Sheet settings.

3) Click [Edif
4) Select the Profile Tab and make changes to the Datum Elevation Interval. Click :E
5) Pulldown Format to Station/Elevation Intervals.

6) Click [Edif

7) Make changes to the Profile View Stationing & Elevation Intervals. Click :E
8) Click New Plan & Profile Sheets

9) Click

10) Click View Cross Section Sheets (Binoculars)

11) Click View... Regen All... if needed to make the girds reappear.

12) Click [Closg]
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13) To adjust the fit on the sheets_Click NRCS/EP...WW RoadCalc >> Output: Adjust
Plan & Profile Sheets
14) Click the black arrows to shift the sheet to line up the profile better.

Other Notes

If you change the Profile scales, you must go back to the View Profile Graphics in order
for them to be rescaled correctly.

When you change a design, it does not delete the drawing sheets that are created using
NRCS/EP...WW RoadCalc >> Output: Cross-section... or NRCS/EP...WW RoadCalc
>> Qutput: Plan & Profile... You can remove them by highlighting those sheets in the
dialog box and click on the Delete Sheets button if that particular sheet is not currently
open.
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2)

3)

4)
5)
6)
7)
8)

9)

Road Calc for Waterway Design - Part |
Survey Method C- Total Station Cross Sections

Draw a line that represents the centerline of the proposed waterway, snapping to the

proposed CL shots.

Place a radius at each vertex along the centerline to make sure that shots fall in the

“outside triangle” don’t get lost.

A) Click Fillet. Input R. Press Enter. Input 1. Press Enter.

B) Input P. Press Enter.

C) Select the polyline.

Click NRCS/EP... Waterway RoadCalc>> Alignment: Convert Object ...

Click on the line that represents the centerline. Press Enter

Click a point close to the end of the waterway with the lower stationing.

Pulldown Alignment as Centerline.

If the beginning stationing of the centerline is know:

A) Input a Beginning stationing of the alignment. E.g. {0}

B) Click [Apply]

Or, If a reference point or baseline exists along the centerline with a known

stationing:

A) Click [Station Data.. .|

B) Click Reference Station.. |

C) Click in Northing

D) Click the Pick In CAD button.

E) Snap to the intersection of the centerline & the known baseline reference point.

F) Input the Station value of the baseline E.g. {350}

G) Click

H) Note that the Beginning Station value appears in the box. If this looks realistic
Click |IOK

1) Click Applyl.

10) Click NRCS/EP... Waterway RoadCalc>> Alignment: Edit Data...
11) Pulldown Alignment as Centerline.
12) Review the alignment points & coordinates. Click [Close|

1)
2)
3)
4)
5)

1)
2)

3)
4)

Place Station Labels into Drawing

From AutoCAD Click EP... Drafting. (Drafting menu will appear within CAD menu)
Click Annotate... Alignment Stationing...

Click [Defined Alignments...|

Select the Centerline and Click |OK|

Click Click [Close

Click EP... AutoCAD... to switch out of the Drafting menu.

Place an object for the centerline Original Ground & convert it to a Profile

Click 3D Polyline

Draw a 3D line that represents the centerline of the proposed waterway, snapping to
the proposed CL shots.

Click NRCS/EP... Profiles/Sections... Setup Profile Coordinate System...

Select the PCS for the current Road Calc Project .e.g {Road Calc PCS 01}.
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Survey Method C- Total Station Cross Sections

5) Click Close.

6) Click NRCS/EP... Profiles/Sections... Profile from Object...

7) Select the 3D polyline.

8) Click Yes

9) Click NRCS/EP... Waterway RoadCalc>>Profile: Convert Object ...
10) Select the polyline. Press Enter

11) Click [Nexd

12) Pulldown Destination Profile name to Ognd

13) Click [Finish

Converting Survey into Cross Sections

1) Switch back to the plan view. Click NRCS/EP... Waterway RoadCalc>> Alignment:
View Alignment ...

2) Click Yes

3) Click NRCS/EP... Waterway RoadCalc>> Data Transfer-- Export ...

4) Browse to the Project folder and input a File Name for a point export of the cross
sections. E.g. {Jensen XS.txt}.

5) Pulldown format as Station-Offset, Comma Delimited

6) Click Alignment...

7) Select your current Road Calc Sub Project Alignment

8) Click Settings...

9) Checkmark Station Tolerance

10) Set Tolerance to 5 & Interval to 5

11) Set the Station Precision to 0 and Elevation & Offset to 2.

12) Click |OK|.

13) Click |OK|.

14) Pulldown Selection Method to AutoCAD Click [Applyl.

15) Within AutoCAD Select only the shots needed for the complete cross sections.

16) When done_Press Enter.

17) Number of nodes selected will show up. Click [OK].

18) Click on NRCS/EP... Waterway RoadCalc>> Cross Section: Import...

19) Browse to the Project folder and Highlight the File Name to bring into the cross
sections. E.g. {Jensen XS.txt}.

20) Pulldown format as Station-Offset, Comma Delimited

21) Pulldown Import to Surface as Ognd

22) Click

23) The first column of this file is the station. Some lines have more than one
offset/elevation listed with it. Important: Edit this file so that all shots that are
supposed to be in same cross section have the same station number.

24) Click File... Save...

25) Click File... Exit...

26) Click [OK]
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1)
2)

3)

4)

Road Calc for Waterway Design - Part |
Survey Method C- Total Station Cross Sections

View the Cross Section Data

Click NRCS/EP... Waterway RoadCalc>> Cross Section: Edit Data...

Highlight the desired station in the top half of the screen and the data points for that
station will appear in the bottom portion of the screen.

Click on the Query Cross Section icon to preview of any Cross Section. Use the + or
— buttons to scroll through each of the cross sections. Click when done.

Click [Closd]

View the Existing Ground Profile

Click NRCS/EP... Waterway RoadCalc>> Profile: View Profile ...

Click hen asked to save the drawing. The Existing Ground Profile will appear.
An extra line will be added that connects the centerline at each cross section. Turn off
layer C.Prof.Ongd.Og_0 to make that line disappear.

Continue with Instructions in Part |1

EP/ACAD How to 4 1/18/2005





Road Calc for Waterway Design — Part 11

Eagle Point Steps using the NRCS/EP Customized Menu

Item to Design: Vegetated Waterway

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Things to do First
Use one of the Part | methods to create the existing ground cross sections & profile.

Switching between Views
Use NRCS/EP...WW RoadCalc >>Alignment... View Alignment ... to see the alignment
(plan) view drawing.
Use NRCS/EP...WW RoadCalc >>Cross Section... Edit Data... Then Click Query
Cross Section to view cross sections.
Use NRCS/EP...WW RoadCalc >>Profile... View Profile Graphics... to see the profile
view.

Review the Orginal Ground Profile

1) Click NRCS/EP... Waterway RoadCalc>> Profile: Edit Data...

2) Pulldown to Ognd

3) To print the data, click the Generate Profiles Report icon and select the Ognd
Profile as the one to print

Create the Design Profile (Centerline of Waterway) — Graphical Option

1) Use NRCS/EP...WW RoadCalc >> Profile: View Profile ... to make sure you are in
the profile view.

2) Click Polyline.

3) Draw a line which represents the proposed profile of the centerline of waterway. Do
not worry about the correctness of these lines yet. Just get the general location of it.

4) Click NRCS/EP...WW RoadCalc >> Profile:Convert Object...

5) Select the line for the proposed FL of Waterway.

6) Press [Enter

7) Click Nexd

8) Pulldown to Centerline

9) Click [Finish. The waterway profile line becomes red.

10) Click NRCS/EP...WW RoadCalc >> Profile: Edit Data...

11) Pulldown to Centerline

12) Double Click to edit any VPI.

13) Change the stations to “even” amounts. Input the correct elevations for the VPlIs.
14) Click |Apply.

15) Click |Close]

16) Double Click to edit the next VVPI.
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Eagle Point Steps using the NRCS/EP Customized Menu

Item to Design: Vegetated Waterway

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Things to do First
Use one of the Part | methods to create the existing ground cross sections & profile.

Switching between Views
Use NRCS/EP...WW RoadCalc >>Alignment... View Alignment ... to see the alignment
(plan) view drawing.
Use NRCS/EP...WW RoadCalc >>Cross Section... Edit Data... Then Click Query
Cross Section to view cross sections.
Use NRCS/EP...WW RoadCalc >>Profile... View Profile Graphics... to see the profile
view.

Review the Orginal Ground Profile

1) Click NRCS/EP... Waterway RoadCalc>> Profile: Edit Data...

2) Pulldown to Ognd

3) To print the data, click the Generate Profiles Report icon and select the Ognd
Profile as the one to print

Create the Design Profile (Centerline of Waterway) — Graphical Option

1) Use NRCS/EP...WW RoadCalc >> Profile: View Profile ... to make sure you are in
the profile view.

2) Click Polyline.

3) Draw a line which represents the proposed profile of the centerline of waterway. Do
not worry about the correctness of these lines yet. Just get the general location of it.

4) Click NRCS/EP...WW RoadCalc >> Profile:Convert Object...

5) Select the line for the proposed FL of Waterway.

6) Press [Enter

7) Click Nexd

8) Pulldown to Centerline

9) Click [Finish. The waterway profile line becomes red.

10) Click NRCS/EP...WW RoadCalc >> Profile: Edit Data...

11) Pulldown to Centerline

12) Double Click to edit any VPI.

13) Change the stations to “even” amounts. Input the correct elevations for the VPlIs.
14) Click |Apply.

15) Click |Close]

16) Double Click to edit the next VVPI.
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17) Change the stations to “even” amounts. Input the correct elevations for the VPIs.
18) Click |Apply.
19) Click (Close
20) Repeat as needed.
21) Note the Grades for each reach of the waterway. (To print the data, click the
Generate Profiles Report icon and select the Centerline Profile as the one to print.)
22) To check elevations of the Original Ground:
A) Click [Spot Elevations.. .|
B) Pulldown Profile to Ognd
C) Input the Station where you want to know the elevation
D) Click
E) Click

Create the Design Profile (Centerline of Waterway) — Data Entry Option

1) Click NRCS/EP...WW RoadCalc >> Profile: Edit Data...
2) Pulldown to Centerline

3) Click New VPI.

4) Input the beginning Station. Press Tab

5) Input the Planned Elevation. Click Apply.

6) Pulldown Method to Station/Elevation | Or | Pulldown Method to Grade/Distance
7) Input the Station Input the Grade

8) Input the Elevation Input the Distance

9) Click Apply] Click |Apply

10) Repeat for as many reaches as you need.

11) Watch for the Red planned Centerline Profile polyline in the CAD drawing.

12) Click Close,

13) Note the Grades for each reach of the waterway. (To print the data, click the
Generate Profiles Report icon and select the Centerline Profile as the one to print.)

14) Click [Close].

Determine Shape of Waterway

1) Click NRCS/EP...WW RoadCalc >> Define WW Channel Shape ... to display the
Define Channel box that shows the planned reaches of the waterway.

2) Click [Calculate Shape] to open up your default software for designing a waterway.

3) Compute the waterway design shape for all reaches, print those results, and then
minimize or close the external waterway tool.
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4)

5)
6)

1)

2)

1)
2)
3)

5)
6)

Road Calc for Waterway Design — Part 11

Create the Typical Section for your Waterway Shapes

From the Design Channel screen click New Channel Shape| to create templates for the
design shapes.

Pulldown to the desired shape {Parabolic} or {Trapezoidal}.
If the shape is parabolic

A) Pulldown to Parabolic

B) Input the planned Width and Depth.

Or, If the shape is trapezoidal

A) Pulldown to Trapezoidal

B) Input the Bottom Width, Depth, and Side Slope

Click |Apply |if you need to input more channel shapes.
Click |OK when you are done entering the last shape.

Assign the Typical Section for your Waterway Shapes

In the Design Channel screen pulldown the Channel Section to the correct designed
shape for each Reach.
Click [OK when you are done selecting each shape.

Run the Prelimary Design & View the Sections

Click NRCS/EP...WW RoadCalc >> Process: Run Design ...

Pulldown Method to Step Through All

Click

Pulldown the surface name to Waterway. Notice the depth of cut or fill at the various
locations on the cross section by clicking the Move left or Move right arrows.

Click View Next Cross Section to scroll through the sections

Click [Close]

View the Centerline Profile Cut VValues

Click NRCS/EP...WW RoadCalc >> Output: Elevation/Depth at Offsets ...
Click Depth

Pulldown Bottom Top to Ognd

Pulldown Bottom Surface to Waterway

Click New Offset icon

Input 0 for the offset value to get the Centerline Cut/Fill. Click

If you wish to print the result Click the Printer icon.

Click [Closg]

View the Cut Values at the Edges of the Waterway

Click NRCS/EP...WW RoadCalc >> Qutput: Cross Section Staking ...

Click (Calculate
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3) View the Toe Depth Column to see the amount of cut or fill at the edge of the
waterway at each cross section. A Cut means that the WW edge is in excavation. The
Toe Offset is % of the top width at that station. If you scroll right you can see other
info.

4) 1f you wish to print the results click the Printer icon. Click

5) Click [Cancell

Review & Print VVolumes

For Cross Sectional Volume Calculations (Starts & Stops at non-Phantom cross sections)
1) Click NRCS/EP...WW RoadCalc >> Output: Volumes ...
2) Click Print

3) Click Close

Develop Xsection sheets

1) Click NRCS/EP...WW RoadCalc >> Output: Cross Section Sheets ...
2) Click [Stations to Plof

3) Highlight Stations to plot or not plot and Click mark on or mark off.

4) Click [OK

5) Pulldown Format to Sheet settings.

6) Click

7) On the Sheet Dimensions Tab make changes to the # of Columns, etc
8) On the Grid Spacing Tab make changes to the Scales, etc

9) Click

10) Click New Cross Section Sheets

11) Click [OK

12) Highlight the Sheet Number that you want to view.

13) Click View Cross Section Sheets (Binoculars)

14) Click [Close]

Develop Profile sheet

1) Click NRCS/EP...WW RoadCalc >> Output: Plan & Profile Sheets ...
2) Pulldown Format to Sheet settings.

3) Click [Edif
4) Select the Profile Tab and make changes to the Datum Elevation Interval. Click :E
5) Pulldown Format to Station/Elevation Intervals.

6) Click [Edif

7) Make changes to the Profile View Stationing & Elevation Intervals. Click :E
8) Click New Plan & Profile Sheets

9) Click

10) Click View Cross Section Sheets (Binoculars)

11) Click View... Regen All... if needed to make the girds reappear.

12) Click [Closg]
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13) To adjust the fit on the sheets_Click NRCS/EP...WW RoadCalc >> Output: Adjust
Plan & Profile Sheets
14) Click the black arrows to shift the sheet to line up the profile better.

Other Notes

If you change the Profile scales, you must go back to the View Profile Graphics in order
for them to be rescaled correctly.

When you change a design, it does not delete the drawing sheets that are created using
NRCS/EP...WW RoadCalc >> Output: Cross-section... or NRCS/EP...WW RoadCalc
>> Qutput: Plan & Profile... You can remove them by highlighting those sheets in the
dialog box and click on the Delete Sheets button if that particular sheet is not currently
open.
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SSRP Transit Survey Export

Taking Transit Survey Points from Ohio SSRP into Eagle Point

Overview: As an option to using Eagle Point COGO to input transit survey shots, the Ohio
Stadia Survey Reduction Program can be used. When entering the shot descriptions into
SSRP, do NOT limit the comment entry to 3 characters as you normally do when plotting
from SSRP. Use comments that match your Eagle Point Field Code library.

no

w N

Notation Method

Button to Presg Displayed Text Icon Action {Text to Enter} Menu Item...

Export the shots from SSRP

lowa Ver 4.1 of Ohio SSRP

Perform all of the steps to input the
transit survey in SSRP & save the job.

From the SSRP main screen press {X}.

In the “XYZ Save Options” screen,

press {A} for All. Press Enter]
Press {L} for LIContour format. Press

Then repeat Pressing for the rest
of this screen

Note the data file number. (E.g.
Job=300) Press for all items on
the “Identification of Data” screen.
At the “Filename to Save As” screen
that asks for a filename only, click
Cancel

You can now press & quit out of
the SSRP program.

Ohio SSRP Ver 3.11

Perform all of the steps to input the

transit survey in SSRP & save the job.

From the SSRP main screen press

| {F}File, {X} XYZ data save.

Change the Settings to:
a. All={A} for All.
b. Data Format = Design Plus
c. Point Numbers = {Y} yes
d. Comments = {Y} yes

. Press .
. Then repeat Pressing for the rest

of this screen.
Note the data file number & year. (E.g.

Job=300, Year=04)
. You can now press & quit out of

the SSRP program.

Clean up Coordinate File

Use Windows Explorer to browse to the file that was created in the Ohio XYZ Data Save
process. The file that you are looking for is named XY Zyyjjj.PRN where yy is the

calendar year and jjj is the job number.

Open the file using Notepad.

Use Edit... Replace... to replace the double quotes with a space.
Use File... Save As... and name the file using an extension of .asc. (E.g. KentPond.asc).
This file will have the format of Pt#, Northing, Easting, Elev, Description.

Importing Transit Survey into Eagle Point

Use the instructions from Points into EP titled Importing a Survey from a File using the

coordinate file that was saved with the .asc extension.
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Starting EP

Overview: These instructions are for creating a new project in the Eagle Point Project

Manager using the national NRCS CAD standard and for adding an existing
project to the Project Manager on your computer.

Each Eagle Point project contains data files as well as drawing files. EP manages
data by requiring that each project has its own folder.

Software: Eagle Point 2006 Q4 6.4.0, Autodesk Map 2006 (NRCS/EP v2.00 menu),

NRCS national CAD std v1.0

Notation Method
Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Eagle Point Steps Using the NRCS/EP Customized Menu

@ Starting a New Eagle Point Project Using an NRCS Prototype

Eagle Point

AutoCAD

No gakrwpd =

o

10.
11.
12.
13.

14.
15.

16.

17.

DoubleClick desktop Eagle Point Icon =z {0 start program.

Click Create New Project Icon = |ocated in lower left-hand corner.

Click Eagle Point Project and click .

Input a project name in the Project Description line. E.g. {Bear Cr 33 Dam}
Press tab key on keyboard to get to next line

At Project Drawing line click on the Select a Drawing icon =
Browse to P:\Eng Projects\common\2007 directory before creating a new project
subfolder. [A folder for an individual user can be used instead of the “common”
directory if access should be restricted to only one user. The 2007 folder can be used
for projects started in 2007, with a new folder for a new year (2008, 2009...).]
Click on Create New folder icon " and name this project folder. E.g. {Bear Cr 33}
Double click to open the Bear Cr 33 Select A Drawing File
folder and make sure you have =
browsed into the new folder, =————% ook
Input a file name for the main drawing. E.g. {Bear Cr 33 Dam}
Click [Open] - and you will be back at New Project box.
At the prototype setting use the pull down to select NRCS 11x17 or NRCS 22x34.
The NRCS default prototype drawing that is in the C:\Documents and Settings\All
Users\Templates\CAD Std v1\Templates folder will show up as the template drawing.
If you have created your own customized prototype drawing file, you can browse to
that file.
Click and you will be back at Open screen.
Click to highlight your project.

E.g. P:\Eng Projects\common\2007\Bear Cr 33\Bear Cr 33 Dam.dwg
Click and AutoCad will open the drawing. You will have 2 windows on your
screen-a full screen of AutoCad and the smaller Eagle Point Main Menu.
You can minimize the Eagle Point menu but you should NOT close out the EP
main menu, otherwise the EP commands will not function.
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Starting EP

@ Loading an Existing Project into your Eagle Point Project Listing

Eagle Point
AutaCAD

1.

BOoo~NU ~w N

12.

Make sure that the folder & contents for the existing Eagle Point Project is in a
location where you have read & write permissions. This might involve unzipping an
EP project folder that you received from some one else, or just knowing where an
existing project has already been saved.

(The .epp (Eagle Point Project) file coordinates the drawing, data files, and sub-
projects within each project. You can not have more than one .epp file in a folder.)
DoubleClick desktop Eagle Point Icon # to start program.

Click Create New Project Icon &) Jocated in lower left-hand corner.

Click Eagle Point Project and click [Next.

At the Project Description line click on the Select an Existing Project icon =
Browse to the directory where the project already exists.

Double click on the name of the existing .epp file. E.g. {Bear Cr 33.epp}

Click and you will be back at Open screen.

Repeat Steps 3 through 8 if wanting to add more projects to your list.

. Click to highlight your project.

E.g. P:\Eng Projects\common\2007\Bear Cr 33\Bear Cr 33 Dam.dwg

. Click and AutoCad will open the drawing. You will have 2 windows on your

screen- a full screen of AutoCad and the smaller Eagle Point Main Menu.
You can minimize the Eagle Point menu but you should NOT close out the EP
main menu, otherwise the EP commands will not function.

Setting Eagle Point to Send Output to Printer vs Text File

To have output sent to a printer instead of a text file: At the EP Main Menu click on
File... Print setup....

Click Printer rather than file.

Click

Select a font such as Monospac to put text printouts into aligned columns.

Click |OK]
Click |OK]

Tﬂi Setting Survey Text Size or Profile Scales

From AutoCAD Click on NRCS/EP...Plot Scales...

Input the horizontal scale to a scale that you might use to plot the survey points. This
scale affects the size of the text as survey shots are put into the project. Example 1” =
{50} feet, 1”= {100} feet. The vertical scale affects profile views that you create.
Click [OK|.

EP/ACAD How to 2 3/8/2007










ElN TR o

Eal SN

'—‘©.0°N o O

Storage Volume Only

Eagle Point Steps Using the NRCS/EP Customized Menu

Notation M ethod
[Button to Presg Displayed Text | con Action{Text to Enter} Menu Item...

Storage Volume Only

Draw a Boundary around the VVolume Calculation Area

In AutoCad, click on the Layer Manager |con.

Set the 1.Brdr layer to current.

Click [OK] close out of Layer Manager.

Click Polyline and draw a border that will represent an outer limit for the volume
calculation area. Typically this would extend downstream to the dam and upstream
around the entire contours. To close the line cleanly, type { C} and press [Ente].

Calculating a Storage Volume at a Defined Elevation

From AutoCAD Click NRCSEP... Volumes... Calculate Prismoidal.....
Pulldown original surface model to the desired name E.g. {Ognd} or {Basin}
Below Final Surface Model _Check mark Use Constant Elevation

Input the defined elevation E.g. {1127.5}

Check mark Use Boundary

Click -

Select the boundary.

Pulldown the volume unit to switch to Cu Ft, Ac Ft, or Cu Yd.

Click the Printer I conto print.

0. When done Click Click [Closd. Click [Closd.
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Starting EP

5 ; o Point Proiect Listi

Eagle Point
AutaCAD

Setting Eagle Point to Send Output to Printer vs Text File

1. To have output sent to a printer instead of a text file: At the EP Main Menu click on
File... Print setup....

2. Click Printer rather than file.

3. Click

4. Select a font such as Monospac to put text printouts into aligned columns.

5. Click |OK]

6. Click |OK]

TE{; Setting Survey Text Size or Profile Scales

1. From AutoCAD Click on NRCS/EP...Plot Scales... &

2. Input the horizontal scale to a scale that you might use to plot the survey points. This
scale affects the size of the text as survey shots are put into the project. Example 1” =
{50} feet, 1”= {100} feet. The vertical scale affects profile views that you create.

3. Click OK|
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Points into EP

}:, Reducing a Survey & Placing Nodes into the Drawing - (Required)

1. From AutoCAD Click NRCS/EP... Survey Import... Reduce... #.

2. Click to highlight the job to be placed into the CAD drawing. E.g. BC33 downstream

3. Click - Possibly a Query warning box will appear showing shot identities that
don’t match with the Field Code library. The shots on in the warning list will be
placed into CAD using the default field code.

4. Review the warnings. Click on this Query warning box. You will see your
points in the AutoCAD drawing.

Note: An SDR33 formatted file that had a benchmark elevation keyed in, with elevation

only, will have that point show up in the survey at a 0,0 coordinate. This point should be

deleted from the drawing as it may cause errors when creating a surface model.

[EI Printing Survey Notes - (Optional)

From AutoCAD Click NRCS/EP... Survey Import... Manage... ®.

Select the survey to manage by clicking the job name. E.g BC33 downstream

Click the Printer Icon in the lower left-hand side of box to bring up a Print Job box.
Place a checkmark by clicking on the copies you want printed out. You might want
the original instrument file, and formatted file (this is the one that you can edit and
use in creating your contours etc.)

Click on Print Review your hard copies to identify what might need to be edited.

6. Click on Close] to close out Manage Jobs box.

Awnh e

o

I:'? Editing Survey Data - (Optional)

1. From AutoCAD Click NRCS/EP... Survey Import... Edit Formatted File... # .
2. Use the pulldown to select your job to edit. E.g BC33 downstream .Click on .
3. Edit the file in the SDMS Editor which has a spreadsheet ‘look’ of rows & columns.

e Rows that have YY, XX, ZZ or YC, XC, ZC are points that get placed as
nodes.

e The cell to the right of ZZ: is the value of the elevation. The cell to the right
of PD: contains the Point Description. PN: stands for Point Number.

e You can edit the descriptions and elevations by highlighting a cell, then
entering new information.

e A highlighted row can be deleted by clicking on Tools... Delete Row.

e The Edit... Global Edit... # command is an advanced tool that lets the user
find all ZZ & ZC elevation Tags and then compute adjusted elevations by
Adding (or subtracting) a value.

After editing, save the updates by clicking File... Save .

Then Click File... Exit. This takes you back into Eagle Point/AutoCad boxes.
Click on to close out Edit Formatted File box.

You can go back and get an updated printout of your edited Formatted file.

If you have made changes, you MUST repeat the steps in Reducing a Survey &
Placing Nodes into the Drawing in order for the updates to occur.

N A
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Points into EP

Overview: The Eagle Point data collection tools provide a way to bring the coordinates
of survey points (also called nodes) into a project by either:

A) Downloading a Survey from a Data Collector, or

B) Importing a Survey from a File.
Once the data is imported, the user must use the “Reducing” process to have the

points placed into CAD.

The remaining instructions are for editing data, and for adjusting the survey data

for viewing and plotting.

Software: Eagle Point 2006 Q4 6.4.0, Autodesk Map 2006 (NRCS/EP v2.00 menu),

NRCS national CAD std v1.0

Notation Method

Button to Press Displayed Text Icon Action {Text to Enter} Menu Item...

Eagle Point Steps Using the NRCS/EP Customized Menu

Downloading a Survey from a Importing a Survey from a File
"ﬂ Data Collector H‘n
(Use this option if you have downloaded
(You can use this option if you have a a data collector file using Total Station
data collector that can download via a Utilities or Trimble Data Transfer, or if
COM port. E.g. Sokkia SDR33 or 24.) you have exported survey coordinates
1. From AutoCAD Click NRCS/EP... from Ohio SSRP.)
Survey Import... Download from 1. From AutoCAD Click NRCS/EP...
Collector... 4. Survey Import... Import ASCII
2. Input a job name that describes this File... &
survey. E.g. {BC33 downstream} 2. Input a job name that describes this
3. Select the correct Format for your survey. E.g. {BC33 downstream}
collector. E.g. Sokkia SDR 33 3. Find the data File Name by Clicking
4. Select serial port-E.g. Com1 the Folder Icon and browsing to the
5. Select baud rate - E.g. 9600 filename. E.g. {A:\BC33survey.asc}
6. Select data bits- E.g. 8,none 4. Select the correct format for your
7. Place checkmark in the box for data file. E.g. Coordinate
create a legal backup file. What Format is mv file?
8. Click Filename Format .
9. Make sure the Data Collector is .sdr (From Leitz SDR33
ready then_Press any Key on your Data(go“ec;ort')l —
.asc (From I ota oordinate
10 gzrr?dp?gzrfl:g%bgzzad collector. Data Station Utilities) | (Pt#, N, E, Elev, Des) _
T == o .dc (From Trimble | SDR33 (This was set during
will scroll across Eagle Point Data Transfer) Trimble download.)
window.
11. When Data collector is finished, turn 5. Place checkmark in the box for
collector off. create a legal backup file.
12. Press any key on keyboard. Survey 6. Click|OK]. The survey has been
has been transferred into an EP data transferred into an EP data file.
file.
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Points into EP

Change Size of all node labels - (Optional)

From AutoCAD NRCS/EP... Survey Import... Node Resize....

Click

Selection Method All. Click

Number of nodes appears. Click [Nexd.

Click Scale Attributes. Input Relative scale factor. E.g. {2}. Click

Click /Appl
Click [Close|.

NoakrowpdE

Swivel Labels for Selected nodes - (Optional)

From AutoCAD, click NRCS/EP... Survey Import... Node Swivel...

Click

Selection Method AutoCAD.

The dialog box disappears and Select Object appears on the command line. In CAD
Click on the point labels that you would like to have swiveled.

When finished selecting points press Enter.

Number of nodes appears. Click [Next.

Specify Rotation angle. E.g {-45} degrees, Absolute. Click [Nexd.

Click Applyl.

9. Click Close|.

Note: If AutoCAD was the most recent Selection Method used, the next time any Node
editing tool is used it will go directly into the AutoCAD method. To switch the Selection
Method you would need to press Enter to quit out of the AutoCAD method and return to
the dialog box.

PwbdE
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Transit Survey Input

Eagle Point Steps

Overview: These instructions are for entering survey notes from a transit survey where:

el SN

1)
2)
3)

ROoOoNOO ~AwWDNE

Vertical Angle of 0° islevel. Negative is downward. Positive 90° is straight up.
All instrument point setups have the same Horizontal Angle orientation as the original
instrument point setup.

Notation M ethod
[Button to Presg Displayed Text I con Action{Text to Enter} Menu Item...

From the main Eagle Point menu Click System... and Checkmark Embedded CAD
Menus... to put the EP menu into the AutoCAD menus.

Setup the Batch Recorder

From AutoCAD Click EP... COGO. (COGO menus will appear within the CAD menu.)
Click Survey... Manage Batch Files...
Click the New Batch File icon.

Input a batch file name for this survey. E.g. { Survey 1} Click [OK] Click

Input the Instrument Point Node

Click Nodes... Place Node.

Click [Batch Processing

Checkmark Batch Record. Click

Click

For the Instrument Point location. Input the node ID E.g. {1} Press Tab

Input the Northing (assumed or known) E.g. {0} Press Tab

Input the Easting (assumed or known) E.g. {0} Press Tab

Input the Elevation of the IP hub. (computed manually from the TBM shot) Press Tab
Sdlect IP for the Field Code. Press Tab

. Input a description E.g. {#1 Hub NW of barn} Click
. Click

[nput the Survey Shots
Click Survey... Field Data Traverse.
Click [Entry Options.. .|
Make the following settings

Field Data Traverse Entry Options E 1
Direction Type: ! Marth &zimuth :j
atgle ipe; |.f-‘.r‘:=_E!E' Right _:_!
Diztance Options: i Slope Digtance _'_1
Elewation Options: ’ Harizan Angle :j

W Instument T arget Height
[ Draw Lines for Sideshots
| k. I Cancel |
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Transit Survey Input

4) Click

5) AttheField Data Traverse screen Click in the Occupied Node ID: Input the Node of that
was used for the Instrument Point. E.g. {1} Press Tab

6) Input the North Azimuth to the benchmark (Thisis the Horizontal Angle of the shot) E.g
(ddd.mmss) {60.41} for 60°41¢Press Tab

7) Input the Slope Distance. E.g {75} Press Tab

8) Input the Node ID. E.g. {501} Press Tab
(usel, 2... for IP; 201, 202... for TP, 501, 502... for TBM; 1000, 1001... for Topo)

9) Input the Horizon Angle (Thisisthe Vertical Angle reading of the shot with 0 as alevel
shot) {0} Press Tab

10) Input the Instrument Height (Distance from the H.l. down to the IP hub elevation)
E.g{4.83} Press Tab

11) Input the Target Height (Rod reading) E.g {1.30} Press Tab (The elevation is displayed
in the grayed-out box.)

12) Change the Field Code to TBM Press Tab

13) Input the Benchmark Description to be displayed. E.g. {1x2 Hub in Fc 50’ DS of
CL} Press Tab

14) Click

15) From the AutoCAD menu Click View... Zoom... Extents to see the shots.

16) Click into the input box for North Azimuth.

17) Input the Horizontal Angle to the Topo shot E.g { 347.20} Press Tab

18) Input the Slope Distance. E.g {90} Press Tab

19) Input the Node ID. E.g. { 1000} Press Tab
(usel, 2... for IP; 201, 202... for TP, 501, 502... for TBM; 1000, 1001... for Topo)

20) Input Horizon Angle (Thisis Vertical angle: O=level) E.g (ddd.mmss) { 0.50} Press Tab

21) Leave the Instrument Height the same. Press Tab

22) Input the Target Height (Rod reading) E.g {5.3} Press Tab

23) Change the Field Code to X (X for Fence shot, use M for a miscellaneous shot that does
not match the normal Codes- and then enter a good description) Press Tab

24) Input a description to be displayed or leave blank. (None will show up for a ground shot -
G) E.g. { Xt with E-W X} Press Tab

25) Click

26) Repeat Steps 17 to 27 for remaining shots

27) When done entering info from the first set up Click

[nput the Survey Shots after setting up at anew IP

28) Click Survey... Field Data Traverse.
29) Click [Entry Options.. |
30) Make the following selections

Direction Type: North Azimuth

Distance Options. Sope Distance

Elevation Options: Horizon Angle

O Instrument/Target Height

31) Click
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Transit Survey Input

32) At the Field Data Traverse screen Click in the Occupied Node ID: Input the Node of that
was used for the Instrument Point. E.g. {2} Or use AutoCAD to click on the survey node.
Press Tab

33) Continue with Steps 17 to 27 (Make sure you correctly use the distance from the H.I.
down to the IP hub elevation for entering in as the instrument height.)

Correcting Mistakes in Data Entry
1) Click Survey... Edit Batch File.

Edit Batch File

Batch File: |
Objects Control
( Erase {11 Ed.. |
( Select {11 Beplay |
( Show Only | Auto-Erase
( Urlirk: | Re-compute BS
2) Pulldown the name of the current transit survey. { Survey 1}
3) Click

4) Make Corrections to the data.

5) Click File... Save.

6) Click File... Exit.

7) Click The survey will be erased and reduced.
8 Click|Closd

When done you can hide the COGO menu items. From AutoCAD Click EP... AutoCAD.
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Uploading

Notation Method
IButton to Presg Displayed Text I con Action{ Text to Enter} Menu Item...

Exporting Clearing Limits to Data Collector

Place nodes along the Clearing limit polylinein CAD.

1. From EP Click Products... COGO... Settings... Entry Options...Node Placement...

2. Input anode ID for labeling. E.g. { CLR1} for Clearing limit nodes to export.(It must
end with a number) (Data collector must be set to use alphanumeric record numbers)

3. Input Elevation as Constant & {0}

4. PulldownField Code default to CLRif you only want label and elevation of node to
show. Or Pulldownto HUB to have N & E show up.

5. Pulldownto Default Description and Input { CLR} for clearing limit.

6. Click

7. From EP Click Products... COGO... Nodes... Shap to Object...

8. Click

9. Select the polyline that has the corners of the Clearing Limits. (or press enter to get

out of AutoCAD selection mode)
10. Press Enter

11. Click [Nex{

12. Uncheck Do Not Place Duplicate Notes
13. Click Appl)_/I

14. Click [Snap Options & Descriptions

15. Input { CLR} (for Clearing Limit) as the Line Endpoints.
16. All other Points could be Unchecked.

17. Click |OK

18. Click |Appl

19. Click [Closd

20. Click Report... Nodes...

21. Pulldownto Description

22. Input the Description used earlier { CLR}.
23. Click |Appl

24. Click [Clo

25. View the report and Click the Print I con.

26. When done printing Click [Closd|

Upload the pointsto the Data Collector

1. From EP Click Products... Data Collection... Jobs... Upload to Collector...
2. Pulldown upload Data from Project

3. Select the correct Format for your collector. E.g. Sokkia SDR 33

4. Select seria port-E.g. Coml
5
6
7
8

. Select baud rate - E.g. 9600
. Select data bits- E.g. 8,none

. Click[OK]

Pulldownto Description
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Uploading

9. Input the Description used earlier { CLR}

10. Can do multiple selections or AutoCAD selection method al so.
11. When done Click

12. Have Data Collector ready and then press Enter

13. Input a name for the new Data collector file { BC33stake}

14. Press Enter

15. Press any key
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