Grassed Waterway Spreadsheet Instructions

Version H.7  (Rev. 05/06)

Purpose:


This Excel spreadsheet has been created to allow the user maximum flexibility in grassed waterway design.  The user may choose to use only the Design sheet, which will calculate a grassed waterway design in a similar fashion to the Ohio Engineering program.  Or, the user may choose to input the survey data, have the survey reduced and plotted, design the waterway, and have a complete set of construction plans printed (although currently the user must draw a plan view and add the page numbers and additional sheets, such as structure details, if necessary).

General:


As a general rule, the user will entered all data into “blue” cells.  The rest of the spreadsheet is write-protected to prevent the accidental erasure of formulas.  There are three sheets where information may generally be entered: “Design”, “Survey”, and “Cost Estimate”.  All of the other sheets are filled in automatically from the information provided on the sheets and the associated dialogue boxes.  Although there are fields open on the other sheets for more details and notes.  The spreadsheet is also a template.  If the user wishes to save the design, it will be necessary for the user to rename the sheet to something the user recognizes.  If the user does not rename the template and saves it, it will add a number after its name (ex. WATERWAY Vs H_7_BETA1).  The sheets are set up to print on the HP4 or HP5.  It is not set up to print on the HP2500.  This printer will print a single sheet on two pages.  

Design Sheet:


The Design sheet is the starting point for the program.  It is very similar to the Ohio Engineering program.  The user may choose the waterway shape and the value for which to solve.  The retardance values may also be changed, although the defaults are consistent with the Indiana Field Office Technical Guide Standard 412.  The user has the option of ten separate reaches for design.  The stationing should be entered as a number (i.e. “100” for “1+00”), and the program will add the “+” symbol.  If the user intends to plot the planned grade on the profile, the reaches should be listed continuously without gaps or repetitions on the design sheet, and should increase in stationing.  Further, the “W/W ID” should be the same for all reaches to be plotted on the given profile (i.e. “Main”).  A “W/W ID” needs to be entered for some calculations to take place. Note that currently, the program will only plot one waterway.  Additional laterals will have to be plotted separately. 


After the data is entered, the “Compute” button must be clicked to the right for each line of data.  If the design is not satisfactory, the parameters may be changed, but the “Compute” button must be clicked again to recalculate.


At the top right of the screen are two buttons.  They are as follows:

Clear All -  Clears all values from the “Design” sheet.

Clear Design -  Clears only the design information.


Scroll down below the Warnings on the “Design” sheet to see vegetation quantities.  This table shows the seeding, erosion control blanket with 10% added for overlaps, and mulch quantities for each reach of the waterway.
Survey Sheet


The Survey sheet looks similar to survey note paper.  The sheet has been expanded to do 40 stations.  The left side of the screen should be used to record stationing, backsights, and foresights to turning points.  The right side of the screen should be used to input centerline rod readings, as well as offset distances and rod readings.  The two blued boxes at the top in line with the “Centerline” title are for adding a note such as RHLD (Right Hand Looking Downstream), etc.  Only four side shots are allowed on each side of the centerline.  If turning points are used, a non-numeric value must be entered in the “Station” column at the turning point (i.e. TP1).  As with the “Design” sheet, the Station data should be entered without the “+” sign, which will be added automatically by the program.  An example of the data from the left side is as follows:


Station
BS
HI
FS
ELEV


0+00
3.00
103.00

100.00



1+00

103.00

100.00


TP1
12.21
113.21
2.00
101.00


2+00

113.21

101.00




The program will compare the elevations of the side shots entered at each station and will select the lowest elevation that has an offset that is greater than 9 feet and less than 30 feet to be used as the plotted low bank shot.  Therefore, any shots that are within 9 feet of the centerline (i.e. gully shots) will not be considered as low bank shots.  


At the top right of the screen are three buttons.  They are as follows:

Plot Profile - Plots the survey data as a profile.  The user may specify average ground, low bank, and/or planned grade line to be plotted.  The computer will calculate the minimum and maximum station and elevation of the average ground and low bank data and will provide these values as default plotting ranges.  The user may adjust these as needed to provide extra room on the profile for structures, etc.  The user must also specify a beginning elevation for the planned grade.  This will be the centerline elevation of the first station listed in the survey sheet.  The user must also indicate whether the stationing increases in an upstream or downstream direction.  The computer will then use the lengths and grades listed in the design data to plot the planned grade.

Plot Cross Sections – Plots cross sections of the users choosing.  The user must specify a beginning elevation for the planned grade.  This will be the centerline elevation of the first station listed in the survey sheet.  The next step is to choose trapezoidal or parabolic shape.  The user must put a check in the box left of the station for each cross section to be drawn.  The Bottom Width, Depth, Top Width, and Bottom Elevation data will be pulled from the design sheet.  The user may change the four dimensions.  If the user re-plots the cross sections he/she may want to write down the changes made because the four dimensions will default back to the design sheet.  The centerline will shift the proposed waterway centerline left or right (to shift left enter a negative number of feet) of the existing cross section.
Clear Survey – Clears all values from the survey sheet.
WARNING:  The elevation cells have been unlocked so elevations can be directly entered in the survey sheet.  Once elevations have been entered the survey sheet can not calculate rod readings.  A new waterway spreadsheet must be used if later rod readings are wanted.
Profile Sheet


The profile sheet shows the profile along the centerline of the waterway.  Two notes have been added at the top of the sheet.  The first note pertains to the landowner’s responsibility of locating tile and NRCS not being responsible for damages.  The second note states that siltation may occur with low velocities and maintenance of the waterway is the landowner’s responsibility.  The user can move or delete these notes.  To do this, click on the note, highlighting the text box and either hit the delete key or grab the edge of the text box to move the note to the desired location.  Other notes, lines, and/or arrows can be drawn on the profile sheet using the drawing tool bar.
XSection 1-10 through XSection 31-40 Sheets


The XSection 1-10, XSection 11-20, XSection 21-30, and XSection 31-40 sheets show the cross sections of the stations that where selected from the “Plot Cross Sections” button pop up menus.  Notes and lines can be added to the cross section as explained in the profile sheet section.  To print individual cross section on there own sheet, select the cross section by clicking on it and click the print button on the toolbar above.
IN-ENG-57L Sheet


IN-ENG-57L is the official cover page for NRCS plans.  The project details will automatically fill in from the design sheet.  The Index of Drawings field is open so sheets can be switched around or added to the list.  Page numbers can be single or a range (ex. page 2 or page 2-4).  Total page numbers of the plan packet must be entered at the bottom.  This field will then fill in the other sheets in the workbook (the individual page numbers need to be filled in on the other sheets in the packet).  The Prepared by and Title field are open for the user to insert his/her name and title.  
Site-Loc and IN-ENG-42


The site location and the IN-ENG-42 sheets are open so the user can insert maps and drawings for the project location and give a closer detail of the plan view of the project.

IN-ENG-14T and IN-ENG-14P


Both of the IN-ENG-14T and IN-ENG-14P sheets will fill in automatically depending on which waterway type is selected on the Detail sheet.  There is a small bill of materials section that will fill in automatically the waterway length, seeding and mulch areas.  The other materials such as tile can be typed in manually.  The As-Built section has been unlocked so the user can come back in and type in the information.

Cost Estimate and Quantities Sheet


The cost estimate sheet will calculate the costs of the grassed waterway design.  The user must enter the unit costs in the blued cells.  Additional items may be added in the blued cells below the listed quantities.

The disclaimer for the landowner not to show the cost estimate to the contractor has been put back on this sheet, with a place for the landowner to sign and date.
The Quantities sheet will fill in automatically from what is filled in on the cost estimate sheet.  There is a section open for notes.
Erosion Blanket Sheet


The erosion control blanket sheet will calculate the square yardage of blanket, plus 10% for overlaps given from the reaches and widths entered on the design sheet.  The blanket type is open so the user can specify the netting or blanket required for the project.  For sections of waterway that the velocities are below 3 feet per second and no blanket is desired, that row of information can be highlighted and deleted.  Caution- once information is deleted the formulas for calculations have been removed so a new spreadsheet must be used if row is wanted at a later date. 
Installation


This spreadsheet is a template.  Complete the following steps to run the template:

1. On the internet go to www.in.nrcs.usda.gov.  Click on Technical Resources, click on Conservation Engineering, click on Indiana Engineering Design Spreadsheets.  Scroll down to the spread sheet labeled “Waterway with cross sections.”  Click on the excel symbol to initiate the download. When “file download” box appears click on Save and save in a desired location on the H:\ drive.
2. Name of the downloaded file is “WATERWAY Vs H_7_BETA”

3. To run the template, double click on the downloaded “WATERWAY Vs H_7_BETA” file on the H:\ drive.  Alternatively, you may start Excel and then select “Open” from the “File” menu, and then search in the “Look In” pull down tab where file was saved and choose the “WATERWAY Vs H_7_BETA” template.

4. After completing the design, the file may be saved, if desired, under a different name.

Troubleshooting


A small section for help.  

1. If cross sections for trapezoidal are not drawing correctly.

· See design – if design is for parabolic the trapezoidal cross section will not work properly.  Either change the bottom width to desired width or redesign for trapezoidal.  The trapezoidal design can do cross sections for both trapezoidal and parabolic.

2. Different sheets are not calculating anything.

· See design – check waterway ID.  Something needs to be in ID cell for each row used for calculations on other sheets to work.
· If information has been deleted from the cell a new waterway spreadsheet will need to be used.

3. Not drawing cross sections

· Make sure box next to the cross section wanted drawn is check. 

· Each sheet has to done individually.  So for the first 10 cross sections (1-10) click ok. Go back in on the next 10 cross sections (11- 20) click ok and so-on.

4. Cross section design is not picking up the design sheet Bottom Widths, Depth, or Bottom Elevations.
· That problem is in the works.  Manually fill in information for now. 
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