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1. Starting EFT & TDT
For all instructions in this document “click” means clicking the left mouse button. “Right
click” means clicking the right mouse button. Text that is in italics refers to functional
actions in TDT.

After installing TDT according to the instructions, navigate to the folder that contains
EFT. Double click the file EFT.exe to start EFT.

Close the Welcome screen by clicking on the X.
Jobs are stored in EFT in the following hierarchy:
e Customer

o Project
= Job (SET Waterway, TDT).
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This hierarchy allows the user to identify a Customer. The Customer can have multiple
Projects and each Project can have multiple Jobs. The user can access all of the Projects
and Jobs for a Customer from one folder, and once the Customer information is filled out,
it stays with all the Customer’s Projects and Jobs.

1.1 Creating a New Customer, Project & Job
To create a new Customer, Project and Job, move the cursor to EFT Customers.

e Right click, then click New Customer.

e Fill in the New Customer information.
e Click OK
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This information is now available for all jobs associated with this customer. The new
customer name appears in the folder tree. To start a new Job for this customer:

Right click on the new customer’s name.

Click New Project.

Give the new project a name and click OK.

Click the + sign beside the new customer name to expand the folder and show the
project name(s).

Right click the project name.

e Click on New Terrace.

e Enter a name for the terrace and click OK.

This opens the design window to allow the design of a new terrace.
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2. TDT Quick Start Guide

The following is a short outline explaining the steps to follow in TDT to design a terrace.
Each step is covered in detail in the User’s Guide and the relevant sections are referenced
in the Quick Start outline.

2.1 Storage Terrace and WASCOB Design

1. Generate a surface (topographic map) — Section 6
2. Define the terrace alignment — Section 7
a. Layout an alignment — Section 7.2
b. Select the alignment to be used for a terrace — Section 8.2
3. Design the terrace — Section 8
a. Complete the data entry for the Hydrology, Soil, Vegetal and Template
tabs — Section 8.3
Examine the profile and enter the terrace channel — Section 8.5
Set the outlet location — Section 8.7.3
Complete initial terrace design — Section 8.9
Make adjustments in design inputs if necessary
Balance cuts and fills — Section 8.10
esign the underground outlet — Section 8.12
Layout an alignment for the underground outlet — Section 8.12.1
Layout the profile of the underground outlet — Section 8.12.2
Design the inlet for the underground outlet — Section 8.12.3
Design the outlet for the underground outlet — Section 8.12.3
Select appurtenances such as grade breaks and junctions — Section 8.12.3
Size the underground outlet — Section 8.12.7
5. Generate construction plans and documentation — Section 11

4.

D Qo cr.mU.-h.m Qoo

2.2 Level Terrace Design
1. Generate a surface (topographic map) — Section 6
2. Terrace alignment — Section 7
a. Layout an alignment — Section 7.2
b. Select the alignment to be used for a terrace — Section 8.2
3. Design the terrace — Section 9
a. Complete the data entry for the Hydrology and Template tabs — Section
9.2
Examine the profile and enter the terrace channel — Section 9.4
Complete initial terrace design — Section 9.9
Make adjustments in design inputs if necessary
Balance cuts and fills — Section 9.10
4, Generate construction plans and documentation — Section 11

®Poo0o

2.3 Gradient (Waterway Outlet) Terrace Design — Section 10
1. Generate a surface (topographic map) — Section 6
2. Terrace alignment- Section 7
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a. Layout an alignment — Section 7.2
b. Select the alignment to be used for a terrace — Section 8.2
3. Design the terrace — Section 10.3
a. Complete the data entry for the Hydrology and Template tabs — Section
10.3, Section 10.6
b. Examine the profile and enter the terrace channel — Section 10.7
c. Complete initial terrace design — Section 10.9
d. Make adjustments in design inputs if necessary
e. Balance cuts and fills — Section 10.10
4. Generate construction plans and documentation — Section 11

2.4 Common Problems Encountered in TDT
Listed below are some of the common problems that are encountered in TDT and how to
correct them. These issues may be more understandable after the user has run TDT a few

times. Refer back to this section if these problems are encountered.

e Ifajobis closed without saving or is otherwise closed improperly, when TDT
Is restarted, the Map Function buttons may not be displayed across the top of
the map area. To correct this problem, save the current file by clicking File,
Save. Close then re-open TDT. The Map Function buttons should now be
displayed above the mapping area of the screen.

e If afile is closed with one of the views expanded to full screen, when TDT is
reopened, the views will overlap each other as shown in the screen shot below.
To correct this problem click in the upper right corner as shown.

Click here/

i m
({17 omDgmEng
g FiREE ¢

L

ElElr

e Sharp curves or angles can cause problems during surface generation. This
will show up as an error when the terrace is designed. Correct this problem by
enabling curves on the terrace alignment.

e Particularly on flat terrain, the terrace design may generate an error message
about overflow at the terrace ends. Correct this problem by revising the terrace
channel profile and/or enable end blocks.

9
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e For terraces on steep topography, the cut slope needs to be steep enough to
intercept original ground in a reasonable distance. If not, an error may be
generated because the design may extend beyond available topo information.
Correct this problem by steepening the cut slope or adding more topo
information.

e Similar problems can occur simply because the survey data does not
encompass the entire terrace footprint. This can be a problem on steep terrain
where a flat back slope runs past available survey data or there is no survey
data past the ends of terrace channel. Correct this problem by changing terrace
slopes, alignment length or by gathering additional survey information.

e A common error is to forget or incorrectly identify the uphill direction when
filling in terrace template information. This will generate an error during
design. Always check to ensure the uphill direction has been correctly
identified. Uphill from an alignment is identified by standing at station 0+00
and looking towards increasing stations.

10
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3. Preferences

Preferences allow the user to pre-set many values that are used over and over in EFT. If
similar terraces with similar inputs are being designed, time can be saved during the
design process by populating input values in Preferences. Preferences can be set by
clicking on Window, Preferences located in the top left of the menu bar.

%% NRCS Engineering Field Tools {2.5.3.2)

File

Drawings
Surveys

El coniimd cunfae

It may be helpful to go through a few designs before setting the Preferences. Default
values are used unless changes are made in Preferences. Any of these values can be
changed in the program during the design process.

To get started in Terrace the user should consider setting values for the following items:

e SET Data Import
e Station Offset
e Terrace System Design

o Cut/Fill Balance
Runoff Hydrology
Runoff Storage
Sediment Storage
Terrace Channel
Terrace Template

O O0O0O0O0

£y Preferences

Pipe-Line Design
Radial Survey
Reporting Services
SET Data Import
Station/Offset Survey
Structures
=) Terrace System Design
CutfFill Balance
Runoff Hydrology
Runoff Storage
Sediment Storage
Terrace Channel
Terrace Template
Tithe Block Info
+- Waterway Design

3.1 Apply State Policy
In addition to user defined preferences, TDT also allows the application of “State Policy”
for a few items. This function allows certain criteria in Preferences that will make
underlying changes in the information TDT uses for design processes, to be pre-set at an
Area Office or State Office level, as opposed to making a simple Preferences change,
which only affects data values that will be pre-populated on a user interface.

11
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The items where “State Policy” can be applied are PipeMaterials, Runoff Storage and

Terrace Template. To make “State Policy” changes, State Conservation Engineers

should contact the EFT development team for assistance.

[tvpe fier tet

Cross Section views
Mapping

Pipe-Line Design
Radial Survey
Reparting Services
SET Data Import.
StationfOFfset Survey
Structures

[ Terrace System Design
CutfFill Balance:

RUNGFF Storage

Terrace Channel
Terrace Templats
Title: Block Info

[} Waterway Design

Runoff Storage

=loix|

% Caldwell Methad

- Default FloodRouting Model
 Percentage Stored

[ Model Paramsters

Flood Duration (hr)

24.0

Apply St Policy | Regtbre Defaulis | aply |

Each of the Apply State Policy items is explained below.

12

PipeMaterials — This is a list of available pipe materials, the corresponding
Manning’s n value, whether it is perforated and whether the pipe can be

pressurized.
Runoff Storage — This is a table of the values used in the Caldwell routing
procedure.
Terrace Template — These are tables of values used to define the characteristics
of terrace templates such as side slopes.
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4. Using TDT

After setting up a new Customer, Project and New Terrace the Info Tab for designing a
terrace will now come up and a user interface will open. On the right are 2 tabs, Info and
Background. The first step is to fill in the Title Block Information on the Info tab. The
user must enter at least a Name or TDT will generate an error. The other information in
the Title Block is not required for functionality but it is useful because it will be carried
through to the output and printed in the output reports.

[ 15}

| &. overvie ||| *whAscoB &3

Summary |

kgrmmd I

~ Report Title Block Infor

Name |

Designed By | PRMc Date

Drawn By | PRMc Date
Checked By Date
Approved By Date

Practice |

Location |

The Background tab lets the user fill in information for documentation purposes. The
information filled in here is not used in the design but is carried through the design and
can be included in the report output.

Summary]

P
] Background] ‘)
~ Lan T Preferences

Equipment Width |

Crops Grown |

Tillage Practices I

Terrace Type [GRADIENT

Ll L«

Cutlet Type IUNDERGROUND

w Site Characteristics

Soil Tvpe |

Soil Loss Rate | 0,00

Landscape Characteristics |

Assumptions |

4.1 Info Tab
The Info tab is the user interface where the terrace will be designed. Click the Info tab to
open it. The topographic map is displayed at the left once it is created. To the right are
the tabs for the design functions that will be used to design the terrace.

13
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R

s 7 0| overvew H [ Foporach o ﬁ
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Topographic Map
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i [TOT Topograptes besign

Designed By [P

Both halves of the page have a tab at the top that controls how they are viewed. The left
tab title is EFT Map, the right tab shows the Terrace Name. Double clicking either of

these tabs or clicking the Maximize icon, fills the screen with that view. Return to the

normal view by double clicking the tab again.

File ‘Window Help
e

_—

——

e $ o

O e = -

—_————

[ Surveys
B[] Ground Surface
[ Triangles
Breaklines
Contour Labels
[ Minor Cantaurs
M N

T~

Map Fu nctions‘l /
Double Click to Enlarge View

- Wy
lﬁ & Crveryi
Surmary
e

InFnI Background ‘

w Report Title Block Information

MName | Example

Designed By | PRMC

4.1.1 Map Functions

EFT Map also has a series of map function buttons across the top of the view. These
allow zooming, panning, measuring and drawing on the map. Mousing across each

button will display its function. The buttons and their functions are:

Filz ‘Window Help
L —

o N I = I 2 Y

b e

s >

[ Surveys
-] Ground Surface
Trangles
Breaklines
-[¥] Contour Labels
[ Minor Cantaurs
=" "

T

Map Fu nction:l /
Double Click to Enlarge View

e
&OverviQ H!E !ﬁ 2

Surmary

InFnl Background ‘

= Report Title Block Information

Mame | Example

Designed By | PRMc

a. View Full Extent, Zoom In, Zoom Out and Pan - allow the user to move around

the map.

e & 4

b. Circle, Point, Arc, Polyline, Rectangle, and Text — allow the user to add simple
lines, shapes and text to the map.

SRGRal

B

14

April, 2011



Terrace Design Tool

Select — allows the user to select an object that has been drawn on the map and
move it.

~

Measure Line — allows the user to measure the length of a straight line. The
coordinates of the cursor are displayed at the bottom of the map along with the
slope of the line that has been drawn. This can be used to estimate watershed
length and to estimate watershed slope.

|

i
Measure Area — allows the user to draw a polygon around an area and determine
the area of the polygon. This can be useful in estimating the drainage area for a
terrace.
Snap to Point — allows the user to snap to a surveyed point on the map. This is
useful when laying out an alignment that follows points that have been surveyed
in.

15
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5. TDT Design Logic
The design process in TDT attempts to mimic the process a designer might use if the
design were being done manually. Key steps are automated and the output from the
program includes construction plans and documentation information. TDT can be used
to design storage terraces, water and sediment control basins, gradient terraces and level
terraces. The design processes for each type of terrace are outline below.

5.1 Storage Terrace or WASCOB
1. Generate a surface (topographic map)
2. Define the terrace alignment
a. Layout an alignment
b. Select the alignment to be used for a terrace
3. Design the terrace
a. Complete the data entry for the Hydrology, Soil, Vegetal and Template
tabs
Examine the profile and enter the terrace channel
Set the outlet location
Complete initial terrace design
Make adjustments in design inputs if necessary
Balance cuts and fills
S|gn the underground outlet
Layout an alignment for the underground outlet
Layout the profile of the underground outlet
Choose the inlet for the underground outlet
Choose the outlet for the underground outlet
Select appurtenances such as grade breaks and junctions
Size the underground outlet
5. Generate construction plans and documentation

4.

- ® Qoo .crst-h.m oo o

5.2 Level terrace

1. Generate a surface (topographic map)

2. Terrace alignment
a. Layout an alignment
b. Select the alignment to be used for a terrace

3. Design the terrace
a. Complete the data entry for the Hydrology and Template tabs
b. Examine the profile and enter the terrace channel
c. Complete initial terrace design
d. Make adjustments in design inputs if necessary
e. Balance cuts and fills

4. Generate construction plans and documentation

5.3 Gradient Terrace
1. Generate a surface (topographic map)
2. Terrace alignment
a. Layout an alignment

16
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b. Select the alignment to be used for a terrace
3. Design the terrace
a. Complete the data entry for the Hydrology and Template tabs
b. Examine the profile and enter the terrace channel
c. Complete initial terrace design
d. Make adjustments in design inputs if necessary
e. Balance cuts and fills
4. Generate construction plans and documentation

The generation of a surface or topographic map, the laying out of an alignment and the
development of construction plans and documentation are the same for all types of
terraces. These processes will be explained generically and apply to all types of terraces.
The design processes for each type of terrace will be explained individually.

17
April, 2011



Terrace Design Tool

6. Surface Generation

TDT performs all volume calculations (both storage volumes and earthwork quantities)
by comparing the original ground surface to the ground surface defined by the terrace that
is being designed. The original ground surface is defined by survey data supplied by the
user. The survey information can be a simple station offset survey or complete
topographic survey. The more detailed the survey information the more accurate the
volume calculations. As a minimum the survey data must cover slightly more than the
footprint of the terrace including the embankment, channel and cut slope. The process
for entering survey data depends upon the type of survey method used but is the same for
all types of terraces.

Survey information can be entered in TDT or through Survey Engineering Tool (SET).
Entering survey data through SET offers some advantages in the flexibility of
manipulating data such as combining surveys. Refer to SET instructions for entering and
manipulating survey data through SET.

In TDT all survey data is entered from the Surface tab on the front page of the terrace
design user interface.

+ Project Information

De=scription

New Surface
TOT Topographic Design_Surface ‘-'/’_’ s B D
Select a Surface

esign Elements Edit This Survey

Alignments UnderGround Outlets
a2l _Centerline a0l
a1 = i [=1

Three options are available (mouse over the buttons to see their function):

e Select a Surface — Used if a surface has already been generated
e New Surface — Used to enter new survey data
e Edit This Survey — Used if a surface has already been selected for a terrace

Click on the appropriate choice to enter or edit survey data.

6.1 Entering Survey Data
Described below are instructions for station offset surveys and X,Y,Z topographic
surveys, the most commonly used survey methods for terraces. To enter a radial survey,
refer to SET instructions.

18
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6.1.1 Station Offset Survey Preferences
A level is generally used for a station offset. Side shots are taken from the terrace
alignment which establishes a baseline for the survey. TDT offers 4 different methods to
enter data from a station offset survey.

Scrolling Table
Single Table
Spreadsheet Table
Cross Slope Table

These different methods refer to how the data is handled as it is input by the user. The
choice of which method to use is made from Preferences. Click on Window,
Preferences, Station/Offset Survey. This will display the 4 choices with a button beside
each one. Click the appropriate button to set this choice in Preferences. The chosen
method for station offset data entry will now come up automatically until this Preference
is changed.

£ Preferences _ Ol =]
|type filker test Station,/Dffset Survey =T -
- _ross Section Views
- Mapping r Default Offset Entry Panel Style
- Pipe-Line Design " Single Table

- Radial Survey
- Reporting Services

aka Ipor % Cross-Slope Table
<----Stati0n,|'OFFset Survey " Scrolling Tables

" Spreadsheet Table

[ Terrace System Design rEntry Panel Configuration
- Title Block Info Cross Slope
[¥]- Waterway Design . .
. Entry Maode IPercent Slope vI Uphill is to % Left " Right
Slape Width Left Limit {FE) |-2DD Right Lirnit {Ft) IZDD
Station Skep (Ft) | 100 Entry Mode: ¢ Elevation " pod

Restore Defaults | Apply |
oK I Cancel |

6.1.2 Scrolling Table
This data entry method provides a simple table for data entry. Survey data can be entered
as HlI, rod readings and distance or as distance and elevation. Pressing Enter after
entering a rod reading or distance, moves the cursor to the next column ready for the next
entry. After 2 points are entered, the cross-section is displayed. The alignment of the
survey is assumed to be a simple baseline without defined curves or angles. Negative and
positive distances can be entered to designate left or right of the baseline. The Sort

19
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button will reorder shots in the table according to distance if they were not entered
sequentially. Click Add when a cross-section is finished to enter the next station number.
Another table is displayed and the data for the next cross-section can be entered.
Continue this process until all cross-sections have been entered. Press Accept Edits and
TDT will generate a topographic map from the data.

< As Built

Alignment: |5|mule Alignment ll ﬂ! 3‘ |—|

Enter: (+ Elevation " Rod

Elevation 0.00

[0+00  |Distace  0.00

) s

6.1.3 Single Table
Data entry is similar to the scrolling table with HI, rod readings and distance or as
distance and elevation. Click on New after completing data entry for a cross-section to
add the next station. Enter the next station and click OK. The table for the next station is
displayed ready for entry. The Sort button will reorder shots in the table according to
distance if they were not entered sequentially. The Edit button allows the user to edit the
data for the currently displayed station. The Delete button allows the user to delete the
currently displayed station. Click Accept Edits when all data has been entered. TDT will
generate a topographic map from the data.

"B s Buik |

T =] oo

Enter: (% Elevation " Rod
El b 0.00
Geston | 000 sor
Select Station: |o+m(1of1} ﬂ New ElﬂE Ddezcl

6.1.4 Spreadsheet Table
This data entry method presents the user with a table that is pre-populated with offset
distances for each cross-section. The offset distances are entered on the Preferences tab
along with the stationing interval and the choice of elevation or rod reading entry. The

20
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example shown below only shows a single shot to the left and right of the baseline but the
user can define as many side shots as they need. However, once these values have been
entered in Preferences they cannot be changed on the spreadsheet. Rod readings or
elevations are entered for each distance. The Tab or Enter key is used to move through
the table. At the end of the distance entries for a cross-section, Tab or Enter moves the
cursor to the next cross-section. Click Accept Edits when all data has been entered. TDT
will generate a topographic map from the data.

fgnal Ground LY 3]
Alignment | Simple Abgrment ] Newl Edi:l
Station Step (ft) [ 100 Entry Mode (™ Elevation (% Rod
Station | HI | -100 [0 | 100 |
0+00 0.0 0.00

6.1.5 Cross slope table
This is the simplest data entry method for a station offset survey. In this method the user
enters only a single elevation shot along the alignment and either a percent slope that
defines the land slope of the cross-section or a single side shot that will be used along
with the alignment shot to define the land slope for the cross-section. This method
should only be used for terrain that is very uniform in slope. For the survey input, the
user needs to choose a single shot or percent slope. For a single shot, input the offset that
will be used. For a percent slope indicate which direction is uphill. Next define the
limits of the survey left and right. Next input the station interval. Finally, choose
elevation or rod reading. The user can now input data into the table for each station along
the alignment. Click Accept Edits when all data has been entered. TDT will generate a
topographic map from the data.

l Ground WL 4]
Alignment IS!mu\e Alignment ZI M ﬂ]
Cross Slope
EntryMode  |Sigleshot | offset(ft) [30
Slope Width LefeLmt () [50 Right Limit (Ft) [s0
StationStep (i) [s0 Entry Mode: (" Elevation ¢
Station | HI [o |30 I

0+00 0.0 0.00
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6.1.6 Using Offset Surveys

Because TDT does volume calculations by generating a surface model and for
underground outlets, needs enough data to define the profile of the underground outlet,
the amount and type of data that must be gathered may be different from what has been
traditionally gathered for a simple station offset survey for a terrace layout and design.
Some of the things that a user needs to keep in mind when conducting a station offset
survey that will be used in TDT are:

e The station offset survey needs to extend beyond the planned ends of the terrace
alignment. TDT cannot accommodate negative stationing, so add a station or two
to the planned beginning and end of the survey for the terrace alignment.

e Likewise the offset shot(s) need to fully encompass the footprint of the terrace
embankment, channel, cut slope and back cut slope if applicable.

e |f the user wants to plan multiple terraces in a field that share an underground
outlet system, then each terrace needs to have an alignment along with an
alignment for the underground outlet that spatially ties the terrace alignments
together as well as locates the underground outlet. The process for doing this is
explained below.

e These considerations may change slightly the way that station offset surveys have
traditionally be done for terraces but improvements in design accuracy and the
ease of producing professional quality plans and documentation should
compensate for any small increases in survey data collection.

6.1.6.1 Offset Survey Procedures for Multiple Terraces with or without

Underground Outlets
To use the station offset survey procedure for multiple parallel terraces in a field and to
have TDT show these terraces in relationship to each other, the survey data must be
entered in a specific way. An underground outlet can also be included in this process if
handled correctly. The procedures discussed below will include an underground outlet.
If a station offset survey is used for a terrace system that does not include an underground
outlet (level terrace or gradient terrace) the process is the same. Just ignore the
information about the underground outlet.

The following procedure can be used to link together station offset surveys for any of the
data entry methods. However, the directions are written specifically for the Cross-Slope
method to include an underground outlet. For Spreadsheet, Scrolling Table and Single
Table follow this procedure except steps 17 & 18.

A quick outline of this process is:
e Define an alignment for each terrace in the system.
e Include an extra alignment that will only have one centerline and side shot for the
outlet of the underground outlet.
e Enter the side shots for each alignment.
e After all side shots are entered click Accept Edits to generate the topographic
map.
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A detailed description of each step follows.

1. From the Info tab click New Survey.

~ Surface
James Meyer_Surface New $ urvey E|
~ Design Elements
Alignments UnderGround Outlets ———————————————
’7 :gl Mew | ’7 Heo W] |

2. Give the survey a name and select Station Offset from the drop down menu.
3. From the station offset entry screen select Edit.

Alignment ISlmp\a Alignment j MNew | Edit
Cross Slope
Entry Mode Percent Slope = Uphilis to @ Lef ~ Right
Slope YWidth Left Limit (FE) I-ZUU It Limit (Ft) | 200
Station Step (ft) [ 100 Entry Mgle:  Elevation {
station | HI o [ % slope_ | Vi
0+00 0.0 0,00 Hatl /
Click Edit

4. This will open a new interface where the alignment can be re-named. Enter a new
alignment name. For this example TR1 is shown. This will be the alignment
name for the first terrace. Note: By editing this Simple Alignment and renaming
it, it removes this alignment and avoids potential conflicts.

Enter a beginning X, Y. For this example 0, 0 is shown.

6. Enter a distance. This distance is the length of the first terrace alignment.
Remember to make this length longer than the planned terrace length. For this
example 1100 ft is shown. This will result in a straight north-south alignment,
1100 feet long. Note: If Enter is pressed while the cursor is in the distance field,
an extra alignment segment will be created. If this occurs, right click on the extra
row and delete it.

7. Click Accept Edits for this tab. Accept Edits appears twice on this screen. Note
which one is circled on the screen shot below and should be clicked to accept the
alignment edits.

o
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Qriginal Ground [As Built mﬂﬁ

Alignment Marne ! |TR1
Beqginning Station: | 0-+00 Increasing: |Yes 'I

EntryMethod: & anale/Distance O Coordinates

Beginning & | 0.00 Geqginning ¥: | 0.00

Angle Type Angle Distance urve Type Curve Walue | Ta PI Statial

Aziruth o.o0 1100.00 Mong 0.00 11+01

< | 2
Delete Alignment |

q Accept Edit
™

Cancel Edit

Accept Edit | | Cancel Edit

8. A new station offset screen will open. Click New to add an alignment for the
second terrace. Edit the alignment name to something more appropriate. For this
example TR2 is shown.

9. Enter a beginning X, Y. Enter an X value to separate terrace 1 from terrace 2.
Typically this will be equal to the terrace spacing, in this case 120 feet to the left
(west). So X =-120.00. Y is the north/south beginning point relative to the first
terrace. Entering a Y coordinate allows the user to adjust the position of the riser
intake relative to the one in the first terrace. The result will be an underground
outlet that is the same length as measured in the field. In this case 390 feet north
of the original point so Y = 390.00

10. Enter a distance. As before the distance is the length of the alignment. In this
case 850 feet.

riginal Ground | As Buil
Alignment Mame: ITRZ
Beqginning Station: | 0+00 Increasing: IYes -
EntryMethod: & Angle/Distance ) Coordinates

Beainning ¥: | -120.00
Curve ¥alue | To PI Statior

ng iskance Surve Type
Azimuth 0.l #50.00 Mone 0.00 B450.1

Beginning ¥ | 390,00

4] 1 &
Delete Alignment

| p—
Accept Edit )
| oceeptEdt ]

Cancel Edit

Accept Edit | | Cancel Edit

11. Click Accept Edits as before. For additional terraces, repeat steps 8 through 10 to
enter their alignments. Create additional parallel alignments for each terrace in
this same manner using the correct X, Y values that are in relationship to the 0, 0
points entered for the first alignment.

12. When the last terrace alignment is entered click Accept Edits as before but the
next alignment to be entered will be an extra alignment for the underground outlet
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surveyed point. For simplicity, create this alignment parallel to the lowest terrace
alignment.

Click New and give the alignment for the underground outlet a name, in this case
TR3a.

Enter a beginning X, Y. X will represent the total distance to the left (west) of the
first terrace where the outlet shot was taken. In this case 1250 feet. For
simplicity’s sake make Y the same as the last terrace.

Enter a distance. This number is not critical. Use the same distance as the last
terrace. By using the same Y and distance, an alignment the same length will be
created parallel to the last terrace offset a distance that corresponds to the distance
to the outlet shot.

Click Accept Edits as before.

Original Ground | As Built mﬂﬁ
Alignment Mame: | TR3a

Beqinning Station: ID‘D Increasing: IY’es -

EntryMethod: @ anglefDistance Q) Coordinates

Beginning : [ -1250.00 Beginning ¥: [ £50.00

Angle Type: AngIeF D\stancel Qurve Type Curve Valuel To PI Station
Azimuth 0.0 650,00 Mane 0.00 6+50.1

| | ¥
Delete Alignment

L
Accept Edit
e |

Cancel Edit

Accept Edit | | Cancel Edit

For the Spreadsheet, Scrolling Table and Single Table data entry methods the
underground outlet can be defined by simply extending the offset shots on the
station that corresponds to the location of the underground outlet downhill to the
actual outlet. For the Spreadsheet, right click on a side shot to add an extra
column at the distance for the underground outlet shot. In the field, when
gathering survey data for the outlet, the only requirement is to take the shot at the
outlet a known distance from the downhill terrace alignment.

Now that the alignments for all of the terraces and the underground outlet shot
have been defined, the centerline shots and side shots or slope percentage values
need to be entered for each alignment.

Enter the centerline and side shots as you normally would, according to the
directions in Section 6.1.2, 6.1.3, 6.1.4 or 6.1.5 depending on the input method
used.

For the extra alignment that represents the underground outlet, only one centerline
shot will be entered. This shot will be the outlet shot. Locate it at a station along
the alignment that will represent its Y location in relationship to the last terrace.
The side shot or percent slope at this station should represent the slope of the
ground leading to the outlet. However, since this method automatically calculates
points (shots) at the left and right limits, choose appropriate distances for these
limits. These could be as little as 1 foot, but 10 or 20 feet will place these points
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further away from the outlet point, making it easier to select the outlet point when
sketching the underground outlet alignment.

f1s Built |
—
Alignment ITRSa j Newl Edit

Cross Slope
Entry Mode IPercent Slope VI Uphill s ta & Left " Right
Slope Width LeFk Limit (Ft) | -200 Right Limit {ft) |200
Station Step (ft) I 100 Ertry Mode: (% Elevation {

| A-=tEton |0 | % STopEhy,

b | ++25.0 115.30 3.00
o

@ept Edit | fCancel Edit

21. Click the Accept Edits button at the bottom of the page and TDT should generate
a topo map that includes all of the alignments entered and the outlet shot. The
topo lines leading down to the outlet may appear distorted but this does not matter
since this information will only be used to generate a profile for the underground
outlet. The actual alignment for the underground outlet still needs to be defined.
This will be covered in Section 7.

TR1
TRZ\ L.
TRS\ L

p TR3a S 1

%

Qutlet | 1 |

T

=
A

p+00
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6.2 X, Y, Z Point Data From a Topographic Survey
Use this method if a topographic survey has been done that generates X, Y, Z points.
Start the process by clicking on Generate a Surface. Give the survey a name and click

OK. Click on Import Data. Browse to where survey data is stored.

4

| 2]

[~ Point Operations — 1 Import Data _—= -

r~Point Translation

> wET] wET me

| Accept Edit ||Cancel Edit |

Select the file and click OK. Choose the correct format of the file from the list and click

Finish.

£ Import Data Wizard [ P
Select a conversion format

Select a conversion format For your imported File,

Choose the Format of the imported file:

PEMZD: Poink Mame, Easting, Morthing, Elewvation, Description

DMROGarmin: Type, Paint, Lat., Long., Morthing, Easting, Desc.
DMRGarmin: Type, Point, Lat., Long., Morthing, Easting, Desc., Elev.
CMR.Garmin: Type, Point, Morthing, Easting, Desc., Elev,

EMZD: Easting, Marthing, Elevation, Description

MNEZD: Northlng, Easting, Eleration, Description

: Po evation, Desc
PENZD F|><edW|dth Polnt Narne, Eastlng, Northlng, Elevautn:unJ Descripkion
PMEZD: Point Name, Morthing, Easting, Elevation, Description
SET 1! Poink Mame, Easting, Morthing, Elevation, Description
SET 1: Poink Mame, Easting, Morthing, Elevation, Visibility, TIMability, Description

Unit: Conversion {meters ta Feet) I Mo conversion j

< Back | et 2= I Cancel

TDT checks the data for duplicate points, Click OK.
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£ DUPLICATE DATA |

These are sets of duplicate DTM data points,

' Cnly one in each set should be marked tinnable before proceeding,
For ease of selection, the first one of each set has been checked,
All UNCHECKED itemns will be marked NOT TIMMABLE and MNOT WISIBELE when wou press '0K',

Tinnable | Point Mame | X I ki I Z | Description

4890 1.4227... 153548, . 549,294

(] 40891 1.4227.. 153548, 549,103

3 1]

==

The points are now displayed. Further editing can be done for the points that will used to
generate the topo such as removal of benchmarks and TBMs from tinnable points.
Tinnable points are those that will be used to generate the topo map. When complete
click the Accept Edit button. A topo map will appear on the left side of the page.

4400 14228039, 1535644,90 559,82
4401 14228038..,  1535677.29 560,25
4402 14228038, 1535710.46 560,32
4403 14228038,  1535736.06 560,36
4404 14228037..,  1535776,95 560,44
4405 14228038...  1535821.56 560,78
4406 14228037,  1535855.97 560,90
4407 14228036, 1535869.09 561,02
4403 14228029..,  1535923.22 560,55
4409 14228039,  1535953.92 560,02
4410 14228039,  1535986.11 559,07
4411 14228039..,  1536017.26 559,20
4412 14228038...  1536050.48 559.62
:11? 14278037 153RNR5 44 can nn [l [l I _}lLI

[~ Point Operations

—— [ lmport Data

r~Poink Translation

angle |- x|~ ay [~ Oz [
e

On the left side of the topo map un-check the boxes for Surveys and Triangles to get a
better view of the topo map. Zoom in on the area of interest by clicking on the
magnifying glass with the + sign on the left side of the toolbar. Place the cursor in the
upper left corner of the area you want to zoom in on. Left click and hold down on the
button as you drag the box over the area to be zoomed in on. Release the button and the
display will zoom in.
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&% NRCS Engineering Field Tools (2.6.3,
File ‘Window Help

(1
=
5

®

Triangles
Breaklines
ontour Labels
Minor Contours
Major Contours
Border
Ground Paints
- [¥] Alignments
= [ a1
Baseline
CenterLine

29
April, 2011



Terrace Design Tool

7. Alignment
After a surface has been generated the next step is to layout the alignment for the terrace.
The process is the same for all types of terraces although it can be slightly different for
different types of surveys.

7.1 Simple Alignments and Station Offset Surveys
Station offset surveys automatically generate a default alignment called a “Simple
Alignment” that follows the zero offset shots entered for the survey. For a station offset
survey, if this is the alignment that will be used for a single terrace, no other alignment
layout is needed. However, TDT will prompt the user to enter a new name for the
alignment.

7.2 Alignment Layout
The alignment can be laid out from points that have been surveyed or it can be laid out
freehand to fit the topography. The process is started from the Design Elements tab.
Under Alignments click New. Enter a name for the alignment and click OK. An
alignment editor screen now opens. The alignment can be entered on this screen either
by entering the coordinates of each point or by drawing on the screen. The preferred
method is to draw on the screen.

= Design Elements

UnderGround Outlets

New | b |

]
=5 ==
Paralel smuate |
Irport|

To use surveyed points to layout the alignment click on the Snap to Point icon on the
toolbar above the map. This icon can be identified by mousing over the icons and
reading the names. Surveyed points do not have to be used, the alignment can be drawn
in free hand. Do not use Snap to Point if the alignment is to be drawn free hand.
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wen |- | ! [P —

Station
#iag Bkt Cpersturs
& .am»m-m| | _,mn:aml |_.;,Norovoﬂs| |' Aoply Qurves

= Mlgrament: Diata

Apply Curves

Alignment w/curves
aytomatically added

Alignment Table

Accrt Bt CorenlEide
Uit fel Hi{Baitingy 1122730208 ¥ Meribing) 1838 50350 |

Click on the points for the alignment and watch the location of the alignment as it is laid
out on the screen. At the same time a table is populated with coordinates and other
information about each alignment segment. Double click on the last point to end the
alignment. Ending the alignment can be tricky. If an extra station or 2 is inadvertently
added or you just want to remove a station, right click on the station in the table to
remove it.

7.3 Refining the Alignment
After the alignment is entered it should be refined. This is done by clicking on Apply
Curves, Move Point or Insert Station. In order to calculate volumes, the alignment must
have relatively smooth curves. If the alignment has sharp angles an error may occur
during the design process as TDT generates the surface model. This can be avoided by
adding curves to the alignment to smooth out any angles or sharp curves in the alignment.
Apply Curves globally adds curves to the entire alignment. Move Points allows the user
to re-position existing stations. Insert Stations allows additional stations to be inserted.

7.3.1 Apply Curves
After the alignment has been successfully laid out, quickly add curves to the entire
alignment by clicking the Apply Curves button. TDT will apply curves to each station
along the alignment. See the screen shot above that shows the radius points added to the
alignment.

7.3.2 Move Points
To move individual station points along the alignment, right click and a drop down menu
appears or click the Moves Points button.
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Move the cursor to a station on the map view that needs to be moved. A green circle
should be displayed around the point. To move the point, click on the point and drag it to
a new location.

7.3.3 Insert Station
Stations can also be inserted. Click on Insert Station or right click on the topo map and
move the cursor to the alignment to add stations by clicking where a new station needs to
be inserted.

Use these tools to make all necessary adjustments in the alignment. When an acceptable
alignment has been developed click Accept Edits. Alignments for additional terraces or
underground outlets may be entered at this time if desired. Just give each one a unique
name. To discard the entire alignment and start over, click on Cancel Edits. This deletes
the entire alignment.

7.4 Parallel alignments
Once an alignment has been entered, it can be used to generate parallel alignments either
up or downhill at a user defined distance. To create a parallel alignment, go to the main
user interface for terrace design. Under the Design Elements, Alignments tab, click
Parallel.

This opens a dialogue box that asks for an alignment name, reference alignment and
offset. The offset is the distance the new parallel alignment will be created from the
reference alignment. Negative distances are uphill and positive distances are downhill.

32
April, 2011



Terrace Design Tool

=i
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8. Designing a Storage Terrace or WASCOB
The design process for storage terraces and WASCOB:s is the same. Under the Design
Elements tab, Terraces click New. Give the terrace a name and click OK. This will open
the user interface to design a terrace.

Design Elements

ralignmenkts ——————————————————————— UnderGround Outlets

eww Tew

o Open
Delete Delete
Parallel Simulate

Import

- 1D

(o]

T

‘ Tlew
e

= Delete
£ Create Ne x| i
\p Select a Mame For your Terrace: e

I Terrace 1 Impork

H
=
Ial

4

KE

open

BIEER | milelsle

8.1 Choosing a Terrace Type and Alignment
The first step is to select the type of terrace that will be designed from the Type of
Terrace drop down menu. The choices are:

Gradient
Level
Storage
WASCOB

Terrace Name |:-: 10

< Terrace Type |wascoB__> =]
Alignment IAl Ll PIllE

There are separate choices for storage terrace and WASCOB because the top width of a
WASCOB varies with height while a storage terrace does not. Otherwise the design
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process is the same. It is important to correctly choose the type of terrace you will be
designing since this will affect functionality that will be available during the design

process.

8.2 Selecting Alignment
After selecting the type of terrace choose the alignment that will be used for the terrace.

Click the button beside the Alignment box. A drop down menu will display all of the
alignments that have been entered for this terrace. Choose the appropriate alignment.

Terrace Name [ 8_10

Terrace Type IWASCDB LI
Alignment m (__'_I |__o
|UGO_Centerline _

8.3 Entering Hydrology and Storage Data
Click on the HydrologyTab at the top of the page. Enter the drainage area, precipitation
amount, storm type, curve number, watershed length and watershed slope. Next go to
the Sediment Storage tab. Enter the Design Life, Erosion Rate and Sediment Density.
At this time TDT does not support any Erosion Models.

Info [Hydrology | Sol | Vegstsi | Templats | Profis | Design
Shared Controls

Drained Area {ac) [3.50

< Storm Runoff > Model Dutputs
Total Runoff (acn): 8.33

Runaff Model; [EFFZ Hydrlogy =
Runcff @ (n): 2.38

Precpitation (n) [4.2 Quicfsfacn): 1.576

Stoem Type [1

Cusve Number [62
Watershed Length (ft) [350.0
Watershed Slope (%) [3.0000

( Sediment Storage ) Model Dutputs
Design Life (yr) [10 Sedmert Storage (cy): 73.5
Sedment Storage (sc-i): 0.55

Erosion Model; [Simpi Erosion | Equev, runoff depth (s 0,16
Eroskn Rate (T/acyr) [2:80

Trap Efficiency [0.900

Sedsment Density (T/cy) [1.20

< Runolf Storage Model Outputs
Fload Routing Model [ Caldwell Method =l Runoff Storage (ac-in): 4.92
Equiv, runoff depth (a): 1.40

Flaod Duration () [18.0 =

8.3.1 Runoff Storage
Next go to the Runoff Storage tab. TDT has 2 flood routing methods available. A
defined percentage of the storm runoff can be stored or the Caldwell method can be used.
The Caldwell method is a simplified routing procedure that is widely used by NRCS
throughout the Midwest. TDT uses a table of flood durations versus release rates based
on the Caldwell method. This table can be edited to customize storm durations and
release rates for local conditions. See Section 3.1 for this information.
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Choose the flood routing method from the drop down menu. For the Caldwell Method
choose the Flood Duration. For the Percentage Method choose the Percentage of
Runoff to store.

After all storage data has been entered click the Run Simulations Models button at the top
of the page to calculate the runoff, sediment storage and required runoff storage volume.

36
April, 2011



Terrace Design Tool

8.3.2 Entering Soil Data

Soil data is used by TDT to check the stability of the terrace channel. Click on the Soil

tab to open the user interface. TDT uses the WDT tractive stress method to check the

stability of the terrace channel. Enter either tractive stress values or actual soil properties.

Summary m

Info |Hydro|ogy [Soil] Yegetal | Template | Profile | Design |

rAllowable Soil Stress

{2) Enter Stress

Allowable Stress fIbJ’su_.Ft) Erodible Soil Grain IW
(select or enter numerical value) Roughness

Erodibility Allowable Stress  Soil Type

Easily Eroded 0.020 Weakfsandy materials

Erodible 0.030 L with plasticity on order of 10

Erosion Resistant 0.0s0 L with plasticity on order of 15

‘ery Erosion Resistant 0,070 slightly < maximurn base walue CL and SC material

Soil Type M = Waid Ratio (Optional) I
d o (inch
Plasticity Index, PI D 75, finches) T
(Optional if PT = 10) !

8.3.3 Entering Vegetal Parameters

The vegetal retardance factors are used by TDT in the channel stability check. Click on
the Vegetal tab to open the user interface. Choose the appropriate retardance values for

stability and capacity.

Summary: m

Info ‘Hydrnlogy |So\| l\u'agetal I Template | Profile ‘ Deswgnl

< tability Retardance =
(@ Retardance Curve Index I 0,025

{or Manning's n if Yegetal
Cover is Bare Snil?

E—

) Retardance Class

Length ift) Density (#zq.ft) I —
Q) Stem Length and Density

Yegetal Caver I 0.01
{select ar enter numerical value)

[

ety Reterdarce
@ Retardance Curve Tndex I 0,035

{or Manning's n if Vegetal
Cover is Bare Soil)

Q) Retardance Class

—

Length (ft) Density (#sq.FE) I 1
) Stem Length and Density

8.4 Terrace Template Data

This tab is used to define the template for the terrace that will be designed. Much of this

information can be pre-populated in Preferences or it can be input from this tab.
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pummary | Stord
Info [Hydrology [Soi [Vagstal | Template | Profie [ Design
© GRASS_BACK
O HARROW_BASE
e p—
e e
when looking skng the Algnment
Cross-Section Contrals
- Mode [RATIO_BASED ~ RATIO_BASED - Mods [RaTIO_BASED -
value (ftjft) 8.0 Valoe (ftjft) | 8.0 Valoe (ftjft) | 3.0
Uik (feet) [50.0 Limit (Feet) [50.0 Uk (feet) [S0.0
O Envorce Limk O Enforce Limit O enforce Limit
Bottom Width (ft) | 8.0 Top Wickh (ft) | 3.0 Min. Height (ft) | 0.75

The information input on this tab is:

e Template Type

o Broad base

o Narrow base

0 Grass back
e Flagline — this is the reference line that will be held constant as the terrace is being

designed.

0 Channel center

0 Upstream toe (of the embankment)

e Uphill direction — TDT needs to know what direction is uphill in relation to the
alignment. This is determined by looking towards increasing stations along the
alignment.

O Left

0 Right
e Cross-section controls — These inputs define the cross-section of the terrace. There

is a separate input for cut slope, front slope and back slope as well as bottom width,
top width and minimum height.

0 Mode - how the side slopes are defined, either ratio based or width based.
Value — either the side slope ratio or the width depending upon the Mode chosen.
Limit — the maximum horizontal width for the slope
Enforce limit — the user can force the program to stay within the bounds defined
in this section.

Bottom width — The user defined bottom width. This will be the same for the

entire terrace channel. It can be changed station by station (Section 8.8). A zero

bottom width (triangular channel) is acceptable.

o0 Top width — User defined terrace embankment top width. For WASCOBs this
value is defined from the table in the Terrace Conservation Practice Standard.

0 Minimum height — User defined minimum terrace embankment height.

(elNelNe

@]

8.4.1 Optional Shape Controls
Optional shape controls are additional inputs that are not required but can be used to
further define the terrace template.
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Optional Shape Controls

[ Ensble back cut
Minimurn sope width (ft) [
Back Cut-Slope Grade (%) [

COVeT MGIEJFERCENT =l

Overfll Amourt (%) [5.0

Sorage Fresboard (ft) [0.0

Mode [RATIO_BasED = Made [RATIO_BASED =l

Valua (Fejft) [ 5.0 valus (FefF) 5.0

Uik (Feet) [£0.0 Limk (Feet) [50.0

[ Erforce Limk O] Enforce Limk

e Overfill mode (choose either percent or height)

0 Height

o Percent

e Storage freeboard

0 Extra height added to the embankment as a factor of safety.

e Bank start slope and bank end slope — these inputs tell TDT the slope to use from
the embankment to original ground at the start and end of the terrace if the
embankment is above ground. To force the top to run level back to original
ground choose ratio based with a side slope of zero. Be careful in doing this on
relatively flat ground. On nearly flat ground the level line can be forced to run a
very long distance to an intercept. Entering at least a small slope, will ensure that
the top intercepts the ground in a reasonable distance.

0 Mode - how the side slopes are defined, either ratio based or width based.

0 Value - either the side slope ratio or the width depending upon the Mode
chosen.

0 Limit - the maximum horizontal width for the slope

e Back cut slope — this input defines the parameters to be used if the user wants
TDT to excavate material downhill from the terrace to obtain fill material. This
option will not be available unless enabled here by the user.

0 Minimum slope width, this is the user defined slope width. TDT will use
the slope ratio to force the back slope into the ground until the defined
slope width is achieved.

0 Back cut slope grade, this is the user defined grade from the back slope
toe to daylight.

8.5 Terrace Channel Profile
The Profile Tab allows the user to define the terrace channel profile. The ground profile
along the previously chosen alignment should be displayed when this tab is clicked. (If it
IS not, make sure that an Alignment on the Info tab was selected for the terrace design
user interface.) The planned profile of the terrace channel is drawn on this screen.
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i, Overview l_| ‘ﬁ_l

SUmmary [Topo Design]

T —
Info |HydmlogY |SD|\ |Vegeta| |Tem‘ate [Profl\e] De)lgn‘
N 7
g

Elevation Profile of Topo Design

564.0
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558.0
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There are 2 ways to define the terrace channel profile. A profile can be defined to follow
the existing ground or the user can draw in the profile.

8.6 Generate a Profile
To define a profile that follows the existing ground, place the cursor in the table below
the graph. Right click and a popup menu will be displayed. One of the choices will be
Generate Profile. Click on this and an additional popup will be displayed. Enter the
beginning and ending stations for the alignment, a station interval for the profile and, if
needed, a depth of cut. Click OK. TDT will generate a channel alignment that follows
the existing ground as closely as it can within the bounds of the stationing that is used.

The user can make further refinements to the alignment by choosing Move Points or
Insert Station.
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8.7 Draw a Profile
The other option for generating the terrace channel alignment is to draw the alignment on
the screen. Click the Sketch Channel button or alternatively right click for a drop down
menu and click Sketch Channel. Channel reaches can now be drawn.

1azu:1.c|!é
0.0 50.0  100.0 150.0 2000 250.0  300.0

It Operatio

< ‘ . Sketch aAlignment | Insert Station 5 Move Points

+ Alignment Data

Position the cursor where the channel will start. Note that the X, Y position and
cut depth of the cursor position are displayed.

Click and release the mouse button. This sets the first point.

Now drag out the profile of the channel. Note that the slope of the line, X, Y
position and cut depth at the cursor are displayed.

Click additional points along the channel profile. Notice that the grade of the
line as well as the cut or fill at the end of the line is displayed.

To end the profile, double click or release the button and move the cursor off of
the graph.
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The user does not need to draw the channel back to the original ground surface. TDT

will do this automatically during the design process using either the front slope or the cut
slope, whichever is flatter.

! . !
sz |+ t t T f T T @99,5529 Y |
1 1.8C

0400 04500 1400 14500 2400 24500 3400  3450.0 4400 44500 5400 54500 6400 64500 7400 74500 6400 84500 00

[ steten channel | [ L3 tnsert vertex. | [ Move vertex | )
A

\\___/—

8.7.1 Edit the Profile
The resulting profile can be edited by using the Insert Vertex and Move Vertex buttons.
These buttons are also accessible by right clicking. After choosing these functions,

simply use the cursor to insert new vertices in the profile or move existing ones by
clicking on the profile.

8.7.2 Estimate Water Level
The next step is to estimate the water elevation in the storage area. This input is optional,
however if the user has a definite water level that needs to be checked, it can be entered
here. This function can be used in combination with the Compute Storage button under
the Design tab to compute storage at a given elevation. Right click and choose Set Water
Elevation from the menu. Position the cursor at a water level and click. TDT will draw a
light blue line representing the chosen water level.

R-4, 1.81%

T )" Set Outlet Location
o Sketch Channel
Alnsert Vertex
< Marve Yerteo

PIEYIRETTINE TR | Cross-section | [INEC

o - Show Coords
#HiFine Gid

[ stetch channel | |3 nsert

8.7.3 Set Outlet Location
The next step on this screen is to locate the outlet. Right click for the Set Outlet function.
Place the cursor near the vertex where the outlet will be located and click. An outlet will
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be placed at the nearest vertex. A dialogue box will also pop up. Fill in a Drain Name
and Drain Fraction. This is the fraction of runoff from the terrace that will use this
outlet. For a single outlet enter 100%. For terraces with multiple outlets enter the correct
percentage for each outlet. Click OK.

8.8 Channel Blocks, Drains and Bottom Width
Also on this screen, blocks can be placed in the terrace channel. These can be end blocks
or blocks anywhere along the channel. Blocks are placed by using the table at the bottom
of the screen. In the far right is a column titled “Blocks”. Simply right click in this
column on the station where a block needs to be installed. A dialogue box will pop up.
Fill in the Top Width and Block Height. Choose how the side slopes will be defined,
either by Ratio or Width. Then input the Limit to be used for the side slopes.

.o Insert Vertex

|} Delete Vertex &4 Edit StorageBlock X|
Generate Profile Top Width, ft [
Clear Table .
. Block Height |FULL_HEIGHT |
5+00  S+5OIMEEETEIRE 7400 7 =
| Add Drain ~Block Side Slope

ck Map Location Mode IRRTIO_BF\SED El

e charnel | | value (fejf) [1.0
Limit (Feet) [ 5.0
[ Enforce Limit
| OK I Cancel

From this table, drains can be inserted or deleted. Right click on the appropriate station
and fill in the dialogue box to add a drain. To delete a drain, right click on an existing
drain shown in the table and click Delete.

The channel bottom width can also be modified from this table. Click in the Bottom
Width column enter new bottom widths by station.

~ Channel /\ /\
Station | Ground | Channel | Length | Grade | Flaw ¢ | Flow ... | Height I | Bottom.. X | Sim. Wi.‘I] Drain ‘Elnck |
0+28.3 91.30 91.15 75.80 -0.25% 0.00 0.00 1.30 0.00 0.00 ULL_H...
1+04.1 91,50 90,96 96.10 -0.54% 115 0.4z 1.30 0.00 0.00
2+00.2 91.80 0,44 95,40 -0.66% 2.60 0.50 1.30 0.00 0.00
2+958.6 91.21 §9.79 100,70 -0.71% 4.09 0.57 1.30 0.00 0.00
3+99.3 90,41 £9.07 90.70 -0.89% 5.61 0.63 1.30 0.00 0.00
4+90.0 89.80 58.26 B5.40 0.31% 6,98 0.50 1.30 0.00 0.00 RZ
5+55.4 90,09 55,46 93.90 0.31% 5.82 0.75 1.30 0.00 0.o0
N 7

| Accept Edit | | Cancel Edit ‘

8.9 Designing the Terrace.
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The terrace is now ready to design. Click on the Design Tab to open the user interface
for the terrace design. The water elevation previously chosen should be populated on this
page. Click on Simulate Runoff. The flow depths in the channel should appear in the
table. These should be checked to ensure that the minimum terrace height chosen on the
Template page is sufficient.

&, Overview *stord 2 =
Smnary | Scord |
Info | Hydrology | Sol Vegetal | Template |Frofile | Design

Terrace Design Maodel Outputs

Total Fil cy): 55.8
Water Bevation () [555.90 Compake Storage o Bt
TargetCutillmae [ Balance Cut/Fil Flood Area (ac): [0.11

= Channel

Sson | Ground | Channel [Length | Grade | FlowQ | FlowD... | Heght | Bottom... | Sm.Wn... | Dran | Bock |
0+50.0 55009 65870 15540  1.61%  0.00 0.00 0.75 5.00 0.00

24054 55686 55620 14490 -0.93% 299 022 075 6.00 0.00

34503 S54.98 55485 13170 L30% 580 0.37 075 5.00 0.00 3447.4

44650 55730 5660 16640  L20% 3.2 025 075 6,00 0.00

6451.4 558,96 558.60 1] 0 0.00 0.00 0.75 6.00 0.00

= Design Status

Mo &rmors or Warnings

The Compute Storage button allows a quick calculation of the amount of storage
available at the water level defined on the Profile tab. This is useful to compute a water
storage volume at a known elevation but is not a necessary step.

To design the terrace, click on the Design Terrace button. TDT should generate an
initial terrace design. Cut and fill values will be displayed to the right. TDT will give
warnings about channel stability but will not reject a design on this basis. Channel
stability is checked using peak rates of runoff. The calculated peak flow is proportioned

by station along the length of the channel with the largest amount at the downstream end
and the least at the upstream end.

If the design is not successful an error message will be shown. The most common
problems are:

e Sharp alignment changes causing cross-sections to intersect. If this occurs
TDT should indicate the stations where the problem has occurred. Go to the
Alignment page and smooth out any sharp angles by adding curves.

e Overflow at the terrace ends. Correct this problem by revising the terrace
channel profile and/or enable end blocks.

e For terraces on steep topography, the cut slope needs to be steep enough to
intercept original ground in a reasonable distance. If not, an error will be
generated.

e Be sure that the uphill direction is correctly selected on the terrace template
interface.

e Enough survey data needs to be gathered so that the surface generated will
encompass the entire terrace footprint. This can be a problem on steep terrain
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where a flat back slope runs past available survey data or there is no survey
data past the ends of terrace channel.

8.9.1 Bottom Width Adjustment
At this point the design can be accepted or adjustments can be made. One adjustment
that is often needed is the bottom width of the terrace channel. The initial design is based
on the uniform bottom width specified on the Template page. After the initial design, the
user can change the bottom width station by station. (This can also be done prior to
design as described in Section 8.8.)

This is done in the table that is displayed on the Terrace Design page. In the column
labeled Bottom, click in the cell for the station that will be changed. Enter a new value.
TDT will now use the newly defined bottom width for this station. The new bottom
width will be tapered into the bottom widths for the adjoining stations. Click the Design
Terrace button again to incorporate the new bottom widths into the design. Note, at this
point in the design process changing the bottom width on the Template page does not
affect the current design of the terrace.

burnmary 8‘10{

|Info |Hydrology | Soil | Vegetal | Template | Profile | Design

Terrace Design Model Outputs

For water elevation 557.4

| Simulate Runoff |
Water Elevation (ft) [557.40 [ Compute Storage ]
Req. Storage (ac-in): 5.47 | Design Terrace ]
Target Cut/Fill Ratio [ | Balance CutyFil ]
[ Edit Balance Params I

+ Channel

Station | Ground | Channel |Length | Grade | FlowQ | FlowD... | Height ”Bottom.].lSm.Wi...lDrm [Block |

1+99.7 558,99 558.80 230,60 -1.67% 0.00 0.00 0.7 \ 8.00 0.00

4+30.3 585.33 554.95 319.00 1.32% 7.14 0.27 0.75
7+49.3 559.40 §59.15 Q 1] 0.00 0.00 0.7

12,00 0.00 4430.3
8.00 0.00 FULL_H...

8.10 Balancing Cuts and Fills
Balance cuts and fills by clicking the Balance Cut and Fill button. TDT will balance the
cuts and fills by changing the values associated with the template for the terrace. The
priority of how these values are changed and incremented is a user defined function.
Click the button Edit Balance Parameters.
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bummary | 5_10
Info |Hydrology | Soil | Yegetal [Template |Profile Design

Terrace Design Model Outputs

I Synulate Runoff I For water elevation 557.4
Water Elevation (ft) | 557.40 l Compute Storage |
Req. Storage (ac-in): 5.47 l Design Terrace |
Target Cut/Fill Ratio [ Balance Cut/Fill |

[ Edit Balance Params >

Station | Ground | Channel [Length | Grade | FlowQ | FlowD... [Height | Bottom... [ Sm.Wi... [ Drain | Block |
1499.7  558.99  558.80  230.60  -1.67%  0.00 0.00 0.75 8.00 0.00

4430.3 55533  554.95  319.00  1.32%  7.14 0.27 0.75 1200 0.00 4430.3

7449.3  559.40 55915 O o 0.00 0.00 0.75 8.00 0.00 FULL_H...

~ Channel

A screen will open showing the variables that are incremented to balance cuts and fills
and the order in which they are used. Each variable is incremented separately. The user
can change the order of use, disable the use of a variable completely and set limits on
how much a variable is incremented. The use and ordering of these balancing parameters
can also be set from Window, Preferences.

After running through a cut and fill balance the user should check to ensure that all
aspects of the resulting cross-section are still acceptable. For example, if the cut and fill
are balanced by increasing the depth of the channel, the minimum embankment height
may be increased outside the storage area. The result may be unacceptable to the user.

In this case the user should accept the cut and fill balance, go to the Template tab and
reset the minimum height to an acceptable value. Clicking Compute Storage on the
Design tab will re-compute the storage along with recalculating the cut and fill based on
the reset minimum height. The new values should be fairly close to those computed after
balancing the cut and fill. However, if they are not within acceptable limits, re-balance
the cut and fill and check the results as described above.
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~Bottom Width
[ Enable Priority [1 = Limit (ft +/-) [4.0
- Cut Depth
[ enable Priority |2 | Uit (Ft +-) | 2.0
[~ Cuk Slope
[ Enable prioety [3 = Limit (Ft +f-) [S0.0
Min. Ratio | 4.0 Max. Ratio | 10.0
~Front Slope
Enable Priorty [4 =) Limit (Ft +-) [50.0
Min. Ratio | 2.0 Max. Ratio [ 10.0
[~ Back Slope:
[ Enable Priority |5 = Linit (Ft +/-) [50.0
Min. Ratio [ 2. Max. Ratio [10.0
Back Cut
[ Enatie Priority |6 ¥
Min, Width [ 2.0 Max. Width [10.0
Min. Ratio [ 2.0 Max. Ratio | 10.0
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8.11 Cross-Sections
Now that the terrace is designed, the user should look at the cross-sections for the terrace.

These are accessed from the Terrace, Profile page. Position the cursor on the graph and
right click for a drop down menu. Choose Cross-Sections from the menu.
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(407, ~ Estimate Water Level
41 ) Set Outlet Location

" Sketch Channel
{_dlnsert Vertex
Move Vertex

)4,50.9 6+

2+50.0 3+00 3+50.0

l . Sketch Channel “ J Insert

Now click on a station on the graph to display the cross-section. Use the buttons on the
page to scroll through the entire list of cross-sections. Click the check box at the right
side of the page to indicate those that should be included in the design.
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8.12 Underground Outlet

To start the UGO design, from the TDT design interface, Design Elements,
Underground Outlet, click New.

@

|
_osite |
Smuste

EEEBE%
i

|” hews

This will open the UGO interface. Under Pipeline Defaults, the default material and pipe
size will be displayed. These are the defaults selected in Preferences. To change these
inputs for the current job, click on the drop downs to the right of pipe material and size.
The TDT pipeline design process is set up to increment to larger pipe sizes from the
default pipe size. It does not increment down. Therefore the user should either have the
default pipe size set to the smallest that is acceptable or it can be changed here to the
smallest that is acceptable for the current job.

Summary | IGGZ

Infa | Profile |

Mame [LG0z

J— =
+ PipeLine Defaults
ot [H00TH P =] [ Perforated
C Fipe Size () | 3.0 ) = | O Fressuwizable
Manning's W [0.015

* PipeLine Components

[ (Mo Companents)

8.12.1 UGO Alignment
The first task in the design of the underground outlet (UGO) is to draw in the UGO
alignment. This can be done either from the Alignment page or the Underground Outlet
tab. The process is the same for either method. Start drawing the UGO from the
Underground Outlet tab by mousing over the 2 buttons at the top right of the screen.
Click on New Alignment.
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N B
_-.a.,overview || | *stora 22 | ‘=‘ffli[[?’:
Summary ﬁi ] ;
]HFD' Profile | l{’_:
Name [UGO1 -
Aligrment | ) E
PipeLine Defaults Ne W Al’ignmE‘ﬂf LIT
Material | CORRUG_PE =] O perforated L‘:.:
Pipe Size (in) |4.D :f O Pressurizable 4
Manning's N | 1,018 )
Edit this alignment
« PipeLine Components
[] (Mo Components)

The process is the same as drawing the terrace alignment. All edit capabilities are
available for the points on the alignment. When the alignment is complete, click Accept
Edits to close the page.

8.12.2 UGO Profile
The next step is to draw the profile of the UGO. On the UGO page click the Profile tab.
The profile of the ground along the alignment should be displayed with the terrace cross-
section shown. There are 2 methods to draw the UGO profile similar to the methods for
drawing the terrace profile. TDT can generate a profile that follows the existing ground
or the user can draw in the profile.

Surnrnary | UEo1
T —
Iiifo Profile] )

Elevation Profile of UGO1
560.0

5580 [

L

To generate a profile, place the cursor in the Pipeline Components table at the bottom of
the page and right click, then click Generate Profile. A dialogue box will open to allow
the user to identify the beginning and ending stations along with the depth of cut. Since
the user can input the exact beginning and ending station it is useful to identify these
stations before opening the dialogue boxes. This can be done by placing the cursor where
the beginning and ending points will be and recording X coordinate which will
correspond to the station. It is also useful to remember that the cut depth is from the
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existing ground elevation. So, if a specific cut is needed from the bottom of the channel
this may be different than the cut from existing ground.

After clicking OK on the second dialogue box the profile will be automagically
generated. The user can then adjust the location of points along the profile by clicking
Move Points or insert additional points by clicking Insert Points.

o
ieulle S el
1] i 8 1
Staon misevst i) [150 | | v
) \
(M Comporerts = = .
- st Fiature '
o b P
- 60
ean ) o0 P o a0 ) perms 0
.

[sctmet e E"’

[ Senren | [ vestrunes | [ g e renas

The UGO profile is drawn the same way as the terrace channel profile. Move the cursor
to the starting point of the UGO, click and release the mouse button. Simply drag the
profile line as needed to draw in the profile. Clicking the mouse button anchors a point to
define grade changes or other points that need to be defined such as junctions with other
UGOs. Note that the cursor displays the X, Y location, grade and the depth of cut from
original ground. The last point on the profile must be within UGO alignment. Move the
cursor off of the profile graph to end the profile. The profile can be edited by using the
Insert Fixture or Move Fixture buttons. Clicking these buttons allows the user to insert
new points or move existing points.

B overview || *sto 23 =&
Summary | U501
Info Profle

Elevation Frofie of LGO1

0400 04400 04800 14200 14600 2400 24400 24800 200 600 4400 44400 44800 4200 54400 &400 64400 64800  T420.0
Ran

[ Behroe || )5 bmert roure | [ s tove Fctee
————

= Pipeline Components

| NZ (resends ecit) (place-huolder)
Il B2, 38 « 4 CORRUG_FE piga
L] n (ramects ecte) (place-hokdee)
Il P2, 135 = 4" coRRUG_PE pipe
16 (reeds edk) (place-holder)

8.12.3 Setting Fixtures
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Once the profile is complete, fixtures need to be set along the pipeline at each vertex for
the inlet, any junctions, grade breaks, the outlet and any other fixtures that are needed.

glInsert Fixture
(ep Move Fixture
| Delete Component

v =} Show Coords
$ Fine Grid

This can be done by right clicking at one of the vertices along the profile or by right
clicking in the table that displays the vertices. Once a fixture is set it can be edited by
right clicking on a vertex. This includes editing the pipe reaches. For each pipe reach
the material and size can be changed.

From this popup interface the user can also insert a fixture where no vertex exists.
Clicking Insert Fixture places a small pink box on the profile at the cursor for the
location of the fixture and then an interface pops up to enter information about the
fixture. The required information is the same whether Setting or Inserting a fixture and
is explained below.

The following fixtures can be set in a pipeline:

Fixture Type Additional Information Req’d.

1. Grade Break Nothing

2. Elbow ID, Station, Elevation & Pipe Materials

3. Tee ID, Station, Elevation & Pipe Materials

4. Junction ID, Station, Elevation, Pipe Materials & Additional Flow
5. Canopy Inlet See information below

6. Riser See information below

7. Standard Outlet ID, Guard Type, Station, Elevation, Pipe Materials, Pipe

Size (pipe size is not critical as it will default to the UGO
size once it is designed), Head
8. Bubble-up Outlet ID, Guard Type, Station, Elevation, Pipe Materials, Pipe
Size, Head, Height, Perforation Size & Shape, Holes/ft
9. No Fixture Nothing

For the two inlet fixtures, Riser and Canopy the requirements are shown below.
8.12.4 Setting an Inlet - Riser

Right click at one of the vertices along the profile or right click in the table that displays
the vertices. Select Set Fixture. A dialogue box will pop up with a list of possible
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fixtures. Choose Riser or Canopy depending on the type of fixture desired. A dialogue
box will pop up for information required for the inlet.

For a riser the following information is needed:

a)
b)

c)
d)

e)

9)

h)

)

Enter an ID for the inlet.

Choose the riser pipe material and size.

Choose pipe size

Choose whether the riser has a trash guard, is capped or is open.

Water source

I.  Select the water source for the inlet. The choices displayed will be in the

order of which one is closest to the underground outlet. Clicking on the
choice will display the flow amounts.

Perforated riser
I.  Enter the number of holes per foot in the riser.
ii.  Enter the height of the riser (from the channel bottom).
iii.  Choose either round or rectangular perforations. Enter the dimensions for
the choice.
Orifice plate
i.  Ifan orifice plate is used click the box.

ii.  Enter either Orifice Depth (the distance in inches the orifice plate is below
the channel grade) or enter a diameter for the orifice. TDT will calculate
the value not entered.

iii.  Click Design Orifice
Offset Pipe

i.  If an offset pipe is used click the box

ii.  Enter offset pipe length

iii.  Enter planned elbow elevation

iv.  Enter Pipe material

v.  Enter pipe size
Click Compute Inlet Q. TDT will calculate flow values. If satisfied with values
click Apply Computed Q. Otherwise make necessary changes.
Click OK to close the dialogue box.
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i Edit RiserInlet R1

Manning's N | 0,015
Guard [NOME vI I Pressure Flow

X

1d IRI Station, Ft | 241.1

Flaw @, ofs [0.40 Pipe Elevation, ft [554.42
Makerial | CORRLIG_PE [=]{F petfarated
Pipe Size (in) I‘%D =] F Fressurizatle

[~ Water Source

Terrace and Outlet: | Mo Cannection Terrace Conditions:
3044932 Required @, cfs: 0,400
Flood Elevation, ft:  558.5
Channel Elevation, ft:  556.0

[~ Perforated Riser

Holes per ft | 24 Height, Ft | 3.0

% Round Perf 1,00 Perf. diam,, in
£ Rectangular Perf  [0.00 Perf, width . [0.00  height, in

Plugged Perf Fraction [0.5

[~ Orifice Plate

¥ Use orffice Orifice Depth (in) | 12,00
Design Orifice Diameter (in) | 3.04

- Offset Pipe

I Use OFfsat Offset Length, ft | 0.0
Elbowe Elevation, ft | 0.0

Material | CORRUG PE =] Flperferated

Pipe Size (in} |4.0 ﬂ I~ Pressurizable

Manning's N | 0.015

- Design Control

Compute Inlet Q Flow ¢ = 0.401, limited by Orifice plate
Apply Computed Q Qperf = 4,12, Qriser = 0.69, Qorifice = 0.40

cancl

8.12.5 Setting an Inlet — Canopy Inlet

For a canopy inlet or hooded inlet the following information is needed:

a)
b)
c)
d)

€)

Enter an ID for the inlet.
Choose pipe material and size.
Choose whether the pipe has a trash guard.

Select the water source for the inlet. The choices displayed will be in the order of

which one is closest to the underground outlet. Clicking on the choice will

display the flow amounts.
Click OK.
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x|

Id | M16 {needs edit Station, ft | 303.5
Flow @, ofs | 0.00 Pipe Elevation, Ft | 64.10
Material | SMOOTH_PC =l Fleerfarated
Pipe Size (i) | 3.0 =] Fressurieal bl
Manning's N | 0010

Tnlet Gptions
’7 ™ Use Trash Guard

Water Source

Terrace and Outlet: [ o Connection Terrace Conditions:
Required Q, cfs:
Flood Elevation, ft:
Channel Elevation, Ft:

8.12.6 Pressure Flow
The default design for a UGO in TDT is for non-pressure flow. Unless a canopy inlet is
used. A canopy inlet and underground outlet will always be designed in pressure flow.
TDT will generate an error if the canopy inlet is designed with a lower head than will
generate full flow in the conduit. All of the conduit materials used for the UGO with a
canopy inlet must be capable of withstanding pressure.

TDT can only design a pressure flow system where everything that is downstream from
the point of pressurization is also in pressure. In other words, the user can not designate a
UGO to be under pressure flow and then have junction that is not in pressure flow that
joins the UGO downstream. The exception to this is that an offset pipe will automatically
be designed for pressure flow if no orifice plate is used.

To design a system in pressure flow the user must enable pressure flow design for the
inlet as well as all pipe components. The first step to do this is to ensure that the pipe
materials specified are capable of withstanding pressure flow. If pressure flow is enabled
and materials are specified that are not capable of withstanding pressure, TDT will
generate an error. Materials capable of withstanding pressure flow are identified in a
customizable table for pipe materials. See Section 3.1 for instructions on modifying this
table.

Note: Manufactured risers are often made of heavy “corrugate polyethylene plastic”.
However, this is not the same as corrugate polyethylene plastic that is used for drain
conduit. Corrugate PE drain conduit is generally not considered suitable for pressure
flow while a manufactured riser, with an appropriate connection at the elbow, would be.
Since TDT cannot distinguish between corrugate PE used for a riser versus drain conduit
it will assume that a corrugated PE riser cannot be pressurized. To solve this problem in
design just designate in TDT a riser with a material that can be pressurized such as solid
PVC.

Once the correct pipe material is specified, pressure flow calculations are enabled by
clicking the Set Pressure Flow button on the Info tab of the UGO design interface. This
will enable pressure flow calculations for all pipeline components currently displayed on
the Pipeline Components tab.
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+ PipeLine Defaults
Default Gravity Flow
Click to Change from Pressure .. [Corrus e
to Gravity

Fipe Size (iny | 3.0

Click for Pressure Flow

| Set Gravity Flow | Set Pressure Flow

- Pipe%

<fn’ﬁ1, viser inlet wy 2.0 % 3" SMOOTH_PYC riser and CAPPED

|| P-1, 400 % 4" SMOCTH_PYC pipe

|| {grade break)

|| P-z, 194 % 5" SMOOTH_PYC pipe

01, free outlet, 5" SMOOTH_PYC, wj animal guard

The situation where the UGO has upstream sections that should be designed in gravity
flow and a downstream section starting at another terrace that should be designed in
pressure flow, cannot be handled by the procedure described above. In this situation, use
the check box for pressure flow in the riser interface for the downstream terrace. This
will enable pressure flow for the inlet and all components downstream. All of the
components as well as the riser materials must be capable of pressure flow. See the note
above about pressure flow materials for risers. If a canopy inlet is chosen, by default
everything below it will be pressure.

——
£ Edit RiserInlet I4 |
Id |14 Station, Ft |390‘1
Flow G, cfs ID.IS Pipe Elevation, ft |67.90
Material | SMOOTH_PYC =] T perforated
Fipe Size {in) |3‘D j ¥ | Pressurizable
Manning's N | 0,010
Guard INONE < I Pressure Flow
Water Source
Terrace and Qutlet: | Mo Connection Terrace Conditions:
T+R4 Required ), cfs: 0,206
TaR3 Flood Elevation, Ft: 74,4
TZiIRZ !
Channel Elevation, ft:  71.3

The last task on this page is to click Accept Edits. This closes the user interface for
inputting the UGO profile information.

8.12.7 Sizing the Underground Outlet.
Now that the UGO has been set up it is ready for design. To design the underground

outlet, on the main user interface under Design Elements, Underground Outlets,
highlight the UGO name by clicking it. Then click the Simulate button.
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+ Design Elements

r Alignments ~UnderGround Outlets

UGO1_Centerline
Al

New
Open Open
Delete Delete

TDT will open a new user interface. From this interface the user can:
e Set gravity flow
e Set pressure flow
e Edit pipeline
e Design network

Import

el

Clicking either the Set Gravity Flow or Set Pressure Flow will change the flow regime
for all of the pipelines that are joined together. This is different from the process
explained in the previous section which affects only the pipeline section open in the
interface.

The Edit Pipeline button will open an interface that will allow the user to edit the
pipeline components for the pipeline that is highlighted to the left. This function
basically takes the user back to the interface described in the previous section.

The Design Network button will design the entire pipeline and report the pipe size for
each reach in a table on the page. The table shows Q, velocity, whether there is pressure
flow (the default is non-pressure flow, the user must designate pressure flow), pipe size
and material and any problems or issues with the design. If there are any errors or
concerns with the design, the Edit Pipeline button previously described will open the
interface to allow changes in the pipeline. Once the design is satisfactorily completed,
click Accept Edits to accept the design.

& overnen L 0|
Summary |Hetwork:Main 4 |

Network Pipelines

Wain A - -
an B'-\\\\ / Design Netwark | | Set Gravity Flow
|  Edit Pipeline Set Pressure Flow

Pipe Details

Ppeline_ | Mame | Actusl Q| Capaciy | velocjf | Length | Grade | Pressure? | Digheter | Material | Status |

3.4 CORRL ...
CORRL
CORRL
CORRL
CORRL
CORRU... & Uni

=z
=
v
o
i
N

ZZ=zzZzZ
[
3333373

>

o

&

o

=

3

-

Set Gravity or Pressure Flow

Edit Pipeline Components in Entire Pipeline Network

Design Status Design All Pipeline Segments in the

Pipeline Network
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9. Level Terrace Design
Level terraces are used primarily for water conservation. They are laid out on the contour
with a level bottom and a level embankment top. Level terraces have no outlet. One
hundred percent of the runoff entering the terrace is stored and allowed to soak into the
soil. Sediment trapping efficiency is considered to be 100%.

The design of a level terrace is similar to a storage terrace except that no outlet is
designed. The surface generation and alignment layout should follow the procedures
described previously. To start the design process, on the Design Elements tab, Terraces
click New. Give the terrace a name and click OK. This will open the user interface to
design a terrace.

9.1 Choosing a terrace type and alignment
The first step is to select the type of terrace that will be designed from the Type of
Terrace drop down menu. Choose Level. This will limit the functionality of the design
process to level terraces.

Terrace Name |Level Terrace
 Terrace Type ILEVEL > 3
¢ Alignment Iﬂ.l p ]

9.1.1 Selecting Alignment
After selecting the type of terrace, choose the alignment that will be used for the terrace.
Click the button beside the Alignment box. A drop down menu will display all of the
alignments that have been entered for this terrace. Choose the appropriate alignment.

9.2 Entering Hydrology and Storage Data
Click on the HydrologyTab at the top of the page. Enter the drainage area, precipitation
amount, storm type, curve number, watershed length and watershed slope. Next go to
the Sediment Storage tab. Enter the Design Life, Erosion Rate and Sediment Density.
At this time there are no Erosion Models to enter.

Summenry | Leved

Info | Hydrologr | 5od | vispetal | Template | Frafile | Cesgn
Shared Cantrals

D Aeea o) [4.00

Stoem B sl

Funaff Model; [ EFHE Hydrorgy =]

Frecptation () [1.2
S -
Curve hurber |2
wotmshed Length i) [W800
webershed Sope %) [T0000

Saderank Starage (] 00
Sk St agn (acn]: 0.00

Sediment Dersky (Tfoy} [1.20

Fiood Roting Mo [ =] Punoff Sorsgs (e
B, rurlt degith (i) 18l

] CY Fosquaed Cischarge {cfs):
Floced Duration they | 2
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Click the Run Simulation button to calculate the runoff totals and the sediment storage.

9.2.1 Soil and Vegetal
While TDT will allow the user to enter or change the soil and vegetal parameters for a
level terrace, these values are not used. Since the channel of a level terrace is flat there is
no need to check the stability of the channel.

9.3 Terrace Template Data
This tab is used to define the template for the terrace that will be designed. Much of this
information can be pre-populated in Preferences or it can be input from this tab.

[purnmary | Stor

|Info | Hydrology | Soil | vegetal | Template | Profile | Design

@ GRASS_BACK
O MARROW BASE

Flag Line Location
= R ® UPSTREAM_TOE

Uphill Direction
abill @ Left O Right

when looking along the Algnment

."'
|
m

Cross-Section Controls

Mode [RATIO_BASED hd

Mode |RATIO_BASED -

Mode |RATIO_BASED =

value (ftjft) [5.0
Limit (feet) [50.0

O Enforce Limit

Bottom Width (ft) [8.0

value (fefit) [6.0
Limit (feet) | 0.0

O Enforce Limit

Top width (ft) [3.0

Value (fife) [3.0
Limit (feet) | 50.0

O enforce Limit

Min, Height (ft) [0.75

The information that is input on this tab is:

e Template Type
o Broad base
o0 Narrow base
0 Grass back

e Flagline — this is the reference line that will be held constant as the terrace is
being designed.

0 Channel center
0 Upstream toe (of the embankment)

e Uphill direction — TDT needs to know what direction is uphill in relation to the
alignment. This is determined by looking towards increasing stations along the
alignment.

O Left
0 Right

e Cross-section controls — These inputs define the cross-section of the terrace.
There is a separate input for cut slope, front slope and back slope as well as
bottom width, top width and minimum height.

0 Mode - how the side slopes are defined, either ratio based or width based.

0 Value - either the side slope ration or the width depending upon the Mode
chosen.

0 Limit - the maximum horizontal width for the slope
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0 Enforce limit — the user can force the program to stay within the bounds
defined in this section.

0 Bottom width — The user defined bottom width. This will be the same for
the entire terrace channel. It can be changed station by station later on.

0 Top width — User defined terrace embankment topwidth. For WASCOBs
this value is defined from the table in the Terrace Conservation Practice
Standard.

0 Minimum height — User defined minimum terrace embankment height.

9.3.1 Optional Shape Controls
Optional shape controls are additional inputs that are not required but can be used to
further define the terrace template.

Optional Shape Controls

J

[ Enable back ot
Minimum siope width (Ft) [

COveTTHGBE JpER CENT

Overfil Amount (%) [5.0
Storage Freeboard () [0.0
TBark End Siops
tode [RATIO_BASED =l Mode [RaTIO_8AsED =l
value (ft) [5.0 value (fit) [5.0

Back Cut-Slope Grade (%) [

Limk (Feet) [50.0 Limit (Feet) [50.0
[ Enforce Limt [ Erforce Limt

e Overfill (choose either percent or height)

0 Height

o Percent

e Storage freeboard

0 Extra height added to the embankment as a factor of safety.

e Bank start and end slope — these inputs tell TDT the slope to use from the
embankment to original ground at the start and end of the terrace.

0 Mode - how the side slopes are defined, either ratio based or width based.

0 Value - either the side slope ratio or the width depending upon the Mode
chosen.

0 Limit — the maximum horizontal width for the slope

e Back cut slope - this input defines the parameters to be used if the user wants
TDT to excavate material from below the terrace to obtain fill material. This
option will not be available unless enabled here by the user.

0 Minimum slope width, this is the user defined slope width. TDT will use
the slope ratio to force the back slope into the ground until the defined
slope width is achieved.

0 Back cut slope grade, this is the user defined grade from the back slope
toe to daylight.

9.4 Terrace Channel Profile
The Profile Tab allows the user to define the terrace channel profile. The ground profile
along the previously chosen alignment should be displayed when this tab is clicked. (If it
is not, make sure that Alignment on the Info tab of the terrace design user interface was
selected.) The planned profile of the terrace channel is drawn on this screen.
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Summary | Topo Design

e
Infa | Hydrology | ol | vegetal | Tempfate [Profie | DeYign |
k 7
S—_—

Elevation Profile of Topo Design

564.0

562.0

560.0

558.0

556.0

554.0

There are 2 ways to define the terrace channel profile. A profile can be defined to follow
the existing ground or the user can draw in the profile.

9.5 Generate a Profile
To define a profile that follows the existing ground, place the cursor in the table below
the graph. Right click and a popup menu will be displayed. One of the choices will be
Generate Profile. Click on this and an additional popup will be displayed.

ssz0 |+ i 1 i I i i 4.:‘:3 Enter parameters ll
; | f f MinStation (ft) [
0+00 0+50.0 1400 1+50.0 2+ HS0.0 4+00 4+50.0 5+0) Max Statim (ft) I—
e Station interval (ft) I 100
w Channel . Cl.lt Depth (ﬂ:) I D.O
Station Ground Channel | L Grade . Bottom,,, | Sim. Wi... | Dr:
-2} Add Block
: | oK I Cancel |

Enter the beginning and ending stations for the alignment, a station interval for the profile
and, if needed, a depth of cut. Click OK. TDT will generate a channel alignment that
follows the existing ground as closely as it can within the bounds of the stationing that is
used. The user can make further refinements to the alignment by choosing Move Points
or Insert Station.

9.6 Draw a Profile
The other option for generating the terrace channel alignment is to draw the alignment on
the screen. Click the Sketch Channel button or alternatively right click for a drop down
menu and click Sketch Channel.
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18620.0 k2o
0.0 S0.0 100.0 150.0 200.0 250.0 300.0

it Operatio

( o~ Sketch alignment Insert Station &« Move Points

+ Alignment Data

Channel reaches can now be drawn. Position the cursor on one end of the channel where
the channel will start. Note that the X, Y position and cut depth of the cursor position are
displayed.

Click and release the mouse button. This sets the first point. Now drag out the profile of
the channel. Note that the slope of the line, X, Y position and cut depth at the cursor are
displayed. Click additional points along the channel profile. Notice that the grade of
the line as well as the cut or fill at the end of the line is displayed. To end the profile,
double click or release the button and move the cursor off of the graph.

R, T Sy B i Mo et

1056.0 - e e s Mo 1T --..___---‘”' T oottt SN o, . |

B, L% i , (432, 1055.7)
0.1C i

0400 0+50.0 1+00 1+50.0 2+00 2+50.0 3+00 3450.0 4+00 4+50.0 S+00 S+50.0 &+00
Station

9.6.1 Edit the Profile
The resulting profile can be edited by using the Insert Vertex and Move Vertex buttons.
These buttons are also accessible by right clicking. After choosing these functions,
simply use the cursor to insert new vertices in the profile or move existing ones by
clicking on the profile.

9.7 Estimate Water Level
It is not necessary to estimate the water level in a level terrace. However, if there is a
need to check the volume of storage at a particular elevation, it can be entered here and
checked using the Compute Storage button explained in Section 9.9. Right click and
choose Set Water Elevation from the menu. Position the cursor at an approximate water
level and click. TDT will draw a light blue line representing the chosen water level.

9.8 Channel Blocks
Also on this screen, blocks can be placed in the terrace channel. These can be end blocks
or blocks anywhere along the channel. Blocks are placed by using the table at the bottom
of the screen. In the far right is a column titled “Blocks™. Simply right click in this
column on the station where a block needs to be installed. A dialogue box will pop up.
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Fill in the Top Width and Block Height. Choose how the side slopes will be defined,
either by Ratio or Width. Then input the Limit to be used for the side slopes.

Pick Map Location

|_ ) Insert Vertex
J:& Delete Vertex
T £ Edit StorageBlock x|
Clear Table Top Width, ft | &8
Apply Bottom Width
500 S+5C_ 7400 7 Block Height |FULL_HEIGHT ¥
|| Add Drain

 Block Side Slope

Mode [RATIO_BASED ¥ |
value (Ft/ft) | 1.0

hannel I:

Limit (Feet) | 5.0

I~ Enforce Limit

o]

Cancel

9.9 Designing the Terrace

The terrace is now ready to design. Click on the Design Tab to open the user interface
for the terrace design. The water elevation previously chosen should be populated on this
page. The Compute Storage button allows a quick calculation of the amount of storage

available at the water level defined on the Profile tab. This is useful to compute a water
storage volume at a known elevation.

To design the terrace, click on the Design Terrace button. TDT should generate an

initial terrace design. Cut and fill values will be displayed to the right. If the design is
not successful an error message will be shown.

Lmurvlml_‘l *Stord 53

Summary | Stor |

Info | Hydrology | Soi [vegetal [Template |Profie [Design

Terrace Design

Model Outputs

Simulate Runcff

Toral Cut cy): 1989

Water Elevation (i) [555.50

Req. Storage (acn): 0.50

Total Fil (¢y): 5.8
CutfFil Balance {cy): 93.1
CurfFil Ratio: 2,67

Compute Storage H

Target CutjFil Ratio [

Balance Cut/Fill

Fiood area (ac): [011
Computed Storage (acin): [0.6

[ Grase

[Fowg [Bottom... [ 5. wh... [oran  [Bock |
600 000

L61%
L30%

64514 558,96

= Design Status

o emors or warnings.

0.00
600 0.00
£.00 0.00
075 6.00 0.00
600 0.00

5.8
3zl 025
000

34474
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The most common problems are:

e Sharp alignment changes causing cross-sections to intersect. If this occurs
TDT should indicate the stations where the problem has occurred. Go to the
Alignment page and smooth out any sharp angles by adding curves.

e Overflow at the terrace ends. Correct this problem by revising the terrace
channel profile and/or enable end blocks.

e For terraces on steep topography, the cut slope needs to be steep enough to
intercept original ground in a reasonable distance. If not, an error will be
generated.

e Be sure that the uphill direction is correctly selected on the terrace template
interface.

e Enough survey data needs to be gathered so that the surface generated will
encompass the entire terrace footprint. This can be a problem on steep terrain
where a flat back slope runs past available survey data or there is no survey
data past the ends of terrace channel.

9.9.1 Bottom Width Adjustment
At this point the design can be accepted as is or adjustments can be made. One
adjustment that is often needed is the bottom width of the terrace channel. The initial
design is based on the uniform bottom width specified on the Template page. After the
initial design the user can change the bottom width station by station. This is done in the
table that is displayed on the Terrace Design page.

y|8_10
Info |Hydrology | Soil | vegetal | Template | Profile | Design

Terrace Design Model Dutputs

For water elevation 557.4)
water Blevation (/) [557.40 |
Rea, Storoe aci): 547
Target CbjFllRatio [
~ Channel /\
Station | Ground | Channel | Length [ Grade | FlowQ | FlowD... | Hel Bottorn.|. [ Sim

1499.7 558.99 558.80 230.60 -1.67% 0.00 0.00 0.7
4430.3 555.33 §54.95 319.00 1.32% 7.14 0.27 0.7
74493 559.40 $59.15 0 L] 0.00 0.00 0.7

In the column labeled Bottom, click in the cell for the station to be changed. Enter a new
value. TDT will now use the newly defined bottom width for this station. The new
bottom width will be tapered into the bottom widths for the adjoining stations. Click the
Design Terrace button again to incorporate the new bottom widths into the design.

Note, at this point in the design process changing the bottom width on the Template page
does not affect the design of the terrace.

9.10 Balancing Cuts and Fills
Cuts and fills can be balanced by clicking the Balance Cut and Fill button. TDT will
balance the cuts and fills by changing the values associated with the template for the
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terrace. The priority of how these values are changed and incremented is a user defined

function. Click the Edit Balance Parameters button.

pummary |8_10 |

‘VInEn iHydrology [Soil | vegetal }Ternp1ate | Profile ]Design ‘

Terrace Design

Model Outputs

| Simulate Runoff l For water elevation 557.4
Water Elevation (ft) | 557.40 I Compute Storage |
Req. Storage (ac-in): 5.47 ] Design Terrace |

Target Cut/Fill Ratio |

Balance CutfFill
Edit Balance Params

7+49.3 559.40 559.15 0 0 0.00 0.00 0.75

« Channel
Station | Ground | Channel [ Llength [ Grade | FlowQ [ FlowD... |Height | Bottom... | Sim.i... [Drain __ [Block |
1499.7  558.99  558.80 23060  -1.67%  0.00 0.00 0.75 8.00 0.00
44303 55533  554.95  319.00 1.32%  7.14 0.27 0.75 1200 000 4430.3

3.00 0.00 FULL_H...

A screen will open showing the variables that are incremented to balance cuts and fills
and the order in which they are used. Each variable is incremented separately. The user
can change the order of use or disable the use of a variable completely. The use and
ordering of these balancing parameters can also be set from Window, Preferences.

Bottom Width
Cut Depth
Cut Slope
B Enstle prorty [3 =]
Min. Ratio [4.0
Front Siope.
Enable proety [+ =]
Min. Ratio [2.0
Back Siope
B Enable prorey [5 =]
Min. Ratio 2.0
Back Cut
& Ensble prorty [6 =]
Min, wicth [2.0
Min. Ratio [2.0

G Limit (ft +-) [4.0 >

Limit (e +7-) [2.0

Lmit {7t +7-) [S0.0

Max. Ratio [10.0

Lmit {ft +7-) [50.0

Max. Ratio [10.0

Umit (fe +/-) [S0.0

Max. Ratio [10.0

Maz. with [10.0

Max. Ratio [10.0

9.11 Cross-Sections
Now that the terrace is designed, the user should look
These are accessed from the Terrace, Profile page. P

at the cross-sections for the terrace.
osition the cursor on the graph and

right click for a drop down menu. Choose Cross-Sections from the menu. Now click on

a station on the graph to display the cross-section. Us
through the entire list of cross-sections. Click the che

e the buttons on the page to scroll
ck box at the right side of the page

to indicate those that should be included in the design.
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10. Gradient Terrace Design
A gradient terrace is a channel and embankment constructed across a slope to intercept
runoff and convey it to a stable outlet such as a grassed waterway. Gradient terraces do
not contain any water storage or sediment storage so these processes are not functional in
TDT when designing gradient terraces. The design of gradient terraces uses the same
design process as Waterway Design Tool (WDT) to size the terrace channel and check
for stability. The surface generation and alignment layout should follow the procedures
described in Sections 6 and 7. To start the design process, on the Design Elements tab,
Terraces click New. Give the terrace a name and click OK. This will open the user
interface to design a terrace.

10.1 Choosing a Terrace Type and Alignment
The first step is to select the type of terrace that will be designed from the Type of
Terrace drop down menu. Choose Gradient. This will limit the functionality of the
design process to gradient terraces.

Terrace Name I aradient

errace Type [GRADIENT > ~]

10.2 Selecting Alignment
After selecting the type of terrace, choose the alignment that will be used for the terrace.
Click the button beside the Alignment box. A drop down menu will display all of the
alignments that have been entered for this terrace. Choose the appropriate alignment.

10.3 Entering Hydrology Data
Click on the HydrologyTab at the top of the page. Enter the drainage area, precipitation
amount, storm type, curve number, watershed length and watershed slope.

Since a gradient terrace does not store sediment or runoff the sediment calculation and
flood routing are not functional.

Click the Run Simulation button to calculate the runoff totals.
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10.4 Entering Soil Data

Soil data is used by TDT to check the stability of the terrace channel. Click on the Soil
tab to open the user interface. TDT uses the WDT tractive stress method to check the

stability of the terrace channel. Enter either tractive stress values or actual soil properties.

Summary | T1 |

Info |Hydro\og¥' [Sml ] “Wegetal ‘ Template | Profile | Design |

I Allowable Soil Stress

(%) Enter Stress

Allowable Stress (\hisu.fﬂ Erodible
(select or enter numerical walue)

4

Soil Grain
0.0156
Roughness

Erodibility Allowable Stress Sail Type

Easily Eroded 0,020 wheak/sandy materials

Eradible 0.030 CL with plasticity on order of 10

Erosion Resistant 0.050 CL with plasticity on order of 15

ery Erosion Resistant 0,070 Slightly < maximum base value CL and SC material

( Q) Enter Soil Parameters )

Sail Type B = vioid Ratio (Optional)
d g finchesh

Plasticity Index, PT 0 (ptiondl £ FL> 103 0.05

10.5 Entering Vegetal Parameters

The vegetal retardance factors are used by TDT in the channel stability check. Click on
the Vegetal tab to open the user interface. Choose the appropriate retardance values for

stability and capacity.

Surmary | TL

Info | Hydrology | Soil [vegetal | Template | Profile [ Design |

C [~ Stability Retardance /'
@ Retardance Curve Index 0.025

{or Manning's n if Yegetal
Cover is Bare 5DI‘?

) stem Length and Density

) Retardance Class D

Lenagth (ft) Density (#/sq.ft) I

‘egetal Cover | oot
(select or enter numerical value)

=]

[~ Caparity Retardance

@ Retardance Curve Index 0.035

{or Manning's n if Wegetal

O

O Stem Length and Density

) Retardance Class ] [~

Cover is Bare Soil) Length (ft) l— Density (#/sq.ft) I

10.6 Terrace Template Data

This tab is used to define the template for the terrace that will be designed. Much of this

information can be pre-populated in Preferences or it can be input from this tab.
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Fumemary | Stord
Info |Hydrology | Sod | Vegetal | Temglate | Profile | Desion
E Existing ground
@ Grass pack
O NarROw AL
" ©) UPSTREAM_TOE
D ekt O righe
when looking skong the Algrment
Baack cusiop
Cross-Section Controls
G2 o
tode [RATIO_DASED -] Mode [RaTIO_BasED - thode [RATIO_DASED =
WVabow (FjR) | 8.0 Wl () | 8.0 WVabue (FLF) | 3.0
Limét (feet) | 50.0 Limk (feet) | £0.0 Limit (feet) | 50.0
O eréoece Lima O Enforce L O exeece Limt
Baottomn Width (ft) | 9.0 Top width (ft) | 2.0 tn. Height {ft) [0.75

The information that is input on this tab is:

Template Type

o0 Broad base

o0 Narrow base

0 Grass back

Flagline — this is the reference line that will be held constant as the terrace is
being designed.

0 Channel center

0 Upstream toe (of the embankment)

Uphill direction — TDT needs to know what direction is uphill in relation to the
alignment. This is determined by looking towards increasing stations along the
alignment.

O Left

0 Right

Cross-section controls — These inputs define the cross-section of the terrace.
There is a separate input for cut slope, front slope and back slope as well as
bottom width, top width and minimum height.

0 Mode - how the side slopes are defined, either ratio based or width based.

0 Value - either the side slope ration or the width depending upon the Mode
chosen.

0 Limit — the maximum horizontal width for the slope

o Enforce limit — the user can force the program to stay within the bounds
defined in this section.

0 Bottom width — The user defined bottom width. This will be the same for
the entire terrace channel. It can be changed station by station later on.

o0 Top width — User defined terrace embankment topwidth. For WASCOBs
this value is defined from the table in the Terrace Conservation Practice
Standard.

0 Minimum height — User defined minimum terrace embankment height.

10.6.1 Optional Shape Controls

Optional shape controls provide additional inputs that are not required but can be used to
further define the terrace template.
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Back Cut

Overfl Mods [PERCENT =] [ Enabie back cut
Mirsmum shops widkh (ft) |
Back Cut-Slope Grade (%) [ 1

Overfil Amourit () [5.0

Storage Freeboard (ft) [0.0
Bank End Siope
Mode [RATIC_BASED =] Mode [RATIC_BASED =]
wabe (FtJF) [5.0 value (FtJF) [5.0

uimi: (Feet) [50.0 uimit (Feet) [50.0
[ Enforce Lt O Enforce Limt

Overfill (choose either percent or height)
0 Height
o Percent
Storage freeboard
0 Extra height added to the embankment as a factor of safety.
Bank start and end slope — these inputs tell TDT the slope to use from the
embankment to original ground at the start and end of the terrace.
0 Mode - how the side slopes are defined, either ratio based or width based.
0 Value - either the side slope ratio or the width depending upon the Mode

chosen.

0 Limit - the maximum horizontal width for the slope
Back cut slope - this input defines the parameters to be used if the user wants
TDT to excavate material from below the terrace to obtain fill material. This
option will not be available unless enabled here by the user.

0 Minimum slope width, this is the user defined slope width. TDT will use

the slope ratio to force the back slope into the ground until the defined
slope width is achieved.

0 Back cut slope grade, this is the user defined grade from the back slope

toe to daylight.

10.7 Terrace Channel Profile
The Profile Tab allows the user to define the terrace channel profile. The ground profile
along the previously chosen alignment should be displayed when this tab is clicked. (If it
IS not, make sure that you selected an Alignment on the Info tab for the terrace design
user interface.) The planned profile of the terrace channel is drawn on this screen.

Ié,bvuvirw W | |
Sumenary | Tops Deskn |
Infin | Hyckrologry | 5ol [vesgezal Yﬂrm
e —

Elervation Frofile of Topo Design

70
April, 2011



Terrace Design Tool

There are 2 ways to define the terrace channel profile. A profile can be defined to follow
the existing ground or the user can draw in the profile.

10.8 Generate a Profile

To define a profile that follows the existing ground, place the cursor in the table below
the graph. Right click and a popup menu will be displayed. One of the choices will be
Generate Profile. Click on this and an additional popup will be displayed. Enter the
beginning and ending stations for the alignment, a station interval for the profile and, if
needed, a depth of cut. Click OK. TDT will generate a channel alignment that follows
the existing ground as closely as it can within the bounds of the stationing that is used.
The user can make further refinements to the alignment by choosing Move Points or

Insert Station.

§52.0 |+

: | Insert Vertex
550.0 k=

[ Add Drain

~ Channel

Station Ground | Channel | L Grade
|} Add Block.

& Enter parameters for £ x|

Min Station (ft) |

0+00 0+50.0 1400 1+50.0 2+00Q HS50.0 4+00 4+50.0 5+
Generate Profile .
Max Station (ft) I

Station interval {ft) I 100
Cut Depth (ft) | 0.0

| oK I Cancel |

10.8.1 Draw a Profile

The other option for generating the terrace channel alignment is to draw the alignment on
the screen. Click the Sketch Channel button or alternatively right click for a drop down

menu and click Sketch Channel.

1820.0

0.0 50.0

It Operatio

100.0 150.0 200.0 250.0 300.0

< o~ Sketch alignment

{ Insert Station (5> Move Points

+ Alignment Data

Channel reaches can now be drawn. Position the cursor on one end of the channel where
the channel will start. Note that the X, Y position and cut depth of the cursor position are

displayed.
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(499, 1050.8)

",
1050.0 = ﬂ?(

R-1, 0.19% |

Click and release the mouse button. This sets the first point. Now drag out the profile of
the channel. Note that the slope of the line, X, Y position and cut depth at the cursor are
displayed. Click additional points along the channel profile. Notice that the grade of
the line as well as the cut or fill at the end of the line is displayed. To end the profile,
double click or release the button and move the cursor off of the graph.

The resulting profile can be edited by using the Insert Vertex and Move Vertex buttons.
These buttons are also accessible by right clicking. After choosing these functions,
simply use the cursor to insert new vertices in the profile or move existing ones by
clicking on the profile.

10.9 Designing the Terrace.
The terrace is now ready to design. Click on the Design Tab to open the user interface
for the terrace design.

B overview || *store 23] =
| Summary | stors
Info |Hydrology [ 5ol | vegetal | Template |Profite [Design

Terrace Design Model Outputs

TR

Total Fll (cy): 55.8

‘water Elevation (ft) [555.90 Cutfil Balarce (cy): 931
e

Station | Ground | Channel | Length | Grade | FiowQ | FlowD... | Height | Bottom... | Sm.Wi... | Orsn | Block |
0.00

0+50.0  550.09 55870 15540  -1.61%  D.00 0.00 0.75 6.00
86

3450.3 55495 85485 13470 |
H4E50 55730 SSE0 16640 L 3 X
E451.4 558,96 558.60 ] o 0.00 0.00 07 6.00 0.00

~ Design Status

No #170rE G warmings

To design the terrace, click on the Design Terrace button. TDT should generate an
initial terrace design. Cut and fill values will be displayed to the right. If the design is
not successful an error message will be shown. The most common problems are:

e Sharp alignment changes causing cross-sections to intersect. If this occurs
TDT should indicate the stations where the problem has occurred. Go to the
Alignment page and smooth out any sharp angles by adding curves.

e Overflow at the terrace ends. Correct this problem by revising the terrace
channel profile and/or enable end blocks.

e [For terraces on steep topography, the cut slope needs to be steep enough to
intercept original ground in a reasonable distance. If not, an error will be
generated.

e Be sure that the uphill direction is correctly selected on the terrace template
interface.
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e Enough survey data needs to be gathered so that the surface generated will
encompass the entire terrace footprint. This can be a problem on steep terrain
where a flat back slope runs past available survey data or there is no survey
data past the ends of terrace channel.

10.9.1 Bottom Width Adjustment
At this point the design can be accepted as is or adjustments can be made. One
adjustment that is often needed is the bottom width of the terrace channel. The initial
design is based on the uniform bottom width specified on the Template page. After the
initial design the user can change the bottom width station by station.

bunmary |8_10 | |

Info |Hydrology | Sod | vegetal | Template [Profie [Design|

Terrace Design Model Outputs
| Simulate Runoff | For water elevation 557.4
Waker Elevation (ft) [557.40 | Compukte Storage I
Req. Storage (ac-in): 5.47 | Design Terrace l
Target CutjFill Ratio [ [ Balance Cut/Fil !
| Edit Balance Params i

w Channel

station | Ground | channel [Length [Grade [ Flowg | FlowD... | Height flaot:m.),|m,w...[nrah Block ||

1+99.7 558,99 558,80 230,60 -1.67% 0.00 0.00 0.75 6.00 0,00
4+30.3 555,33 554.95 319.00 1.32% 7.14 0.27 0.75 12.00 0.00 4+30.3
T+49.3 559.40 559.15 o 0 0.00 0.00 0.75 8.00 0.00 FULL_H...

This is done in the table that is displayed on the Terrace Design page. In the column
labeled Bottom, click in the cell for the station that needs to be changed. Enter a new
value. TDT will now use the newly defined bottom width for this station. The new
bottom width will be tapered into the bottom widths for the adjoining stations. Click the
Design Terrace button again to incorporate the new bottom widths into the design.

Note, at this point in the design process changing the bottom width on the Template page
does not affect the design of the terrace.

10.10 Balancing Cuts and Fills
Cuts and fills can be balanced by clicking the Balance Cut and Fill button. TDT will
balance the cuts and fills by changing the values associated with the template for the
terrace. The priority of how these values are changed and incremented is a user defined
function. Click the Edit Balance Parameters button.

fusensry | 5_10
Info [Hycrology [ 5o [Vegata | Temglate |rofis [Cesgn
......... an Model Outputs
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Compute Rorage
[ oomteme |

Balance CubFil
e

Char

Sgion | Grond | Channel | Length | Grads | FlowQ | FlowD... [Heghe | Bottom.. [Se. Wi [Orsm | Bock |
o 5 @ 167 000 00 075 B0 000

0

=3 558.60
3 533 eSS 3900 LW% T4 0z 07s 1200 000 a3
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A screen will open showing the variables that are incremented to balance cuts and fills
and the order in which they are used. Each variable is incremented separately. The user
can change the order of use or disable the use of a variable completely. The use and
ordering of these balancing parameters can also be set from Window, Preferences.

Bottoim Widh
B Enstie C um e+ [40 >.
Cut Depth
proety [2 7] ume (1t +-) [20
Cut Slope
B enatie Frocity [3 7] Lt (1t +7-) [50.0
Min. Ratio [+.0 Max. Ratio [10.0
ik Sope
Enatle priocty [4 7] Lt (1t +4-) [S0.0
Win, Rato [25 Mhax. Ratio [100
Back sope
B enstie priocty [5 =] Lime ft +J-) [50.0
Min. Ratio [2.0 Max. Ratio [10.0
BackCut
B et Frocky [6 =]
M, width [2.0 Max. width [10.0
Min. Rao [2.:0 ax. Ratio [10.0

10.11 Cross-Sections
Now that the terrace is designed, the user should look at the cross-sections for the terrace.
These are accessed from the Terrace, Profile page. Position the cursor on the graph and
right click for a drop down menu. Choose Cross-Sections from the menu. Now click on
a station on the graph to display the cross-section. Use the buttons on the page to scroll
through the entire list of cross-sections. Click the check box at the right side of the page
to indicate those that should be included in the design.

o

R4, 1.81%|

R-3, 1.16%

(4071 = Estimete Water Level | e o (s st s e f_,_./'d_h\\
41 ) et Outlet Location |

& Sketch Channel
gy Insert Vertex

2450.0 3400 3+50.0
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11.0 Reports and Output

TDT will generate and print out reports and other output that is very useful. These

documents can be used for construction plans for a contractor or other client as well as
for design documentation for NRCS records. The report generation process for TDT is
the same as SET and WDT. However, the instructions that follow are specific to TDT.

11.1 Types of Reports
The type of output that TDT will provide includes:
e Documentation of survey information (this information mirrors the inputs used for
the survey)
e Details of terrace and underground outlet alignments
e Terrace channel profile
e Terrace design documentation (this information mirrors the inputs used for
design)
e Underground outlet profile
e Underground outlet documentation (this information mirrors the inputs used for
design)
e Typical detail of the underground outlet with relevant elevations and other
information filled in
Cross sections for the terrace
Bill of Materials
Contractor Cut Sheet
An Excel file of points that define designed ground surface of the terrace
A Land XML file defines the designed ground surface of the terrace

In addition to this output that is generated by TDT and is specific to an individual design,
additional information can be generated outside of TDT then included in the output
printed by TDT. These are called Headers and Footers.
Examples of this type of output include:

e Cover sheets

e Standard drawings

e Specifications

Documents to be used for Headers and Footers are developed with other software such
as MS Word or AutoCad, and the results saved as pdf documents. TDT then allows the
insertion of these pdfs in the output so that the final result from printing reports in TDT is
a complete set of construction plans and specifications.

11.2 Generating Reports
Before printing any reports, save the current design to ensure any changes are
incorporated in the output. TDT will issue a prompt to save the file. The next task is to
set up the Map Sheets.
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In order to print out a plan view of the terrace a “Map Sheet” needs to be defined. The
map sheet will have a title block that is filled in with information from the Report Title
Block Information in TDT. This is done by right clicking Sheet Data then New Map

Sheet in the EFT Map menu tree.

Zy —
File window el

=p

£y New Map Sheet l

Please provide required Map Sheet parameters below:

x|

Drawing Name | |

Sheet Title |
Sheet Size In >

Sheet Layout ILandscape bl
Print Scale, ftfin I 100.0

[~ Optional Symbols

¥ North Arrow [ ScaleBar [V Legend Key

=]

Cancel |

This brings up a dialogue box to fill in information about the map sheet.
The user fills in the following information:

e Drawing name — this is the name that will be displayed in the EFT Map menu

tree.

e Sheet title — this is the name that will be printed in the title block on the sheet
e Sheet size — 3 sizes are available, A (8 ¥2” x 11”), B (11” x 17”) and D (22” x

34”)

e Sheet layout — landscape or portrait
e Print scale ft/in — This is the scale at which the drawing will be printed. For
example, an entry of 100 will be a scale of 1 inch on the paper equals 100 feet in

the real world.

e North Arrow — A compass rose indicating north will be printed on the map sheet.
e Scale Bar — A scale bar will be printed on the map sheet
e Legend Key — A legend for the line color and styles will be printed on the map

sheet.

Click OK after filling in the required information to save the inputs for the map sheet.
After OK is clicked the map sheet border will be displayed on the map view. The border
should be moved to correctly position it by clicking within the border and dragging it into

position.

One problem that often occurs is that the wrong scale or paper size is initially chosen and
the entire topo map will not fit within the sheet size at the scale selected. To correct this
problem, right click on the sheet name that appears in the menu tree. A popup menu

displays the following choices:

e Layer Properties - displays the layer properties
e Preview Sheet - allows a quick preview of the sheet
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Edit Params - allows previously selected parameters to be changed
Move Sheet - allows the current sheet border to be moved

Delete Sheet - deletes the current sheet

Save Map-Layer Config - saves the current sheet configuration
Restore Map-Layer Config - reverts to the previous configuration

Change either the scale or paper size under Edit Params, then reposition the sheet under
Move Sheet to cover the entire topo map.

- Alignments
=i 5 1Y
[4 Baseline
[ centerline
[A Foirits
[A stations
= [ U0 _Centerline
[A Bassline
[A Centerline
[ Foints
[£] stations
= [#] Sheet Data
[ Flzn View
B Gid
E ;
[ [ UnderGroy  Layer Properties
i+ [F] Terraces Presiew Sheet
Edit Params
Move Sheet
Delete Sheet
Save Map-Layer Config
Restare Map-Layer Config

Additional editing of the map sheet can be done by clicking on any of the items in the
popup menu.

11.2.1.1 Map Sheet Layer Properties
This option allows control of the line size and color of the border around the viewport by
right-clicking on the Map Sheet layer name and choosing Layer Properties.

x|
Line Properties
Line Width [2—3
Line Color Choose I

OK I I Cancell

11.2.1.2 Previewing a Map Sheet
The Preview Sheet option allows a preview of what will be plotted. This allows the user
to see if the map looks correct before plotting. It also allows the quick printing of an
individual map sheet without going through the TDT Reports routine. In addition, the
preview sheet print will not contain any page numbers.
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To preview a map sheet, right click the Map Sheet layer name and choose Preview Sheet.
If changes have been made to the terrace files that have not been saved, then a message
will be displayed prompting saving of the file. Press OK and the map will be displayed on

the right side of the EFT window.

Stations
[=)-[F] UGO_Centerline
Baseline
CenterLine
[ Points
Stations
=) [ sheet Data

Grid Layer Properties
#-[#] Terraces

#- [ UnderGround  EGIP
Move Sheet
Delete Sheet
Save Map-Layer Config
Restore Map-Layer Config

|

The map sheet will be brought up in a PDF viewer. Maximize the view if needed to get a
closer look at the results. The sheet can be saved as a file, printed, or canceled.

11.3 Printing Reports

TDT is now ready to print out reports. Click File, Print Reports. This opens a dialogue
box that lists the reports available for printing.

#%NRCS Engineering Field Tools (2.6.4.1)

Close Terrace Design
|| Save Terrace Design Ctr+S
il Save As Terrace Design

Export Points File

Export Bil of Materials

< = Print Reports Sae

Baseline
CenterLine
Poirts
Stations
= [F] UGO_Centerline
Baseline
Centerline
Points
[& stations
=) [ Sheet Data
[ Plan View
Grid
1 [ Terraces
+ UnderGround Outlets

£ Run Reports i

Please select desired Reports from the tree below:
Reports for Design Tool: 5_20

[BkE] e |

[ AppendFiles

=-[O8_20
TDT Map Sheets Report
Project Points Report
Survey Data Report
Alignments Report
Terraces Reports
Pipeline Reports

= [ Footer
[ AppendFiles

¥ Auto-humber Pages

-

Cancel

The choices available are:

e TDT Map Sheets
e Project Points Report
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Survey Data Report
Alignment Report
Terrace Report
Pipeline Report

Place a check in the box for each report that will be printed. In order to print Map
Sheets, they must be set up as previously described in Section 11.2.1. In order to include
cross-sections in the output the user must have selected the cross-sections during the
design process (see Section 8.11).Checking the other boxes (except for Project Points)
will open a dialogue box that requires the user to identify what will be printed.

Examples are shown below.

=1gix|

(o x| S [=] .|
Select Terraces Select Surveys Select Alignments
Selext Terrace(s) to be included in the report Select the Surveys to be included in the report Select Alignment(s) to be included in the report.

12

[ ] |_cma_| o v s ] | oot |
i i i

The Select Terraces and Select Pipelines dialogue boxes have secondary dialogue boxes
that require the user to enter additional information. Cutsheets for both terraces and
pipelines can be selected from these dialogue boxes.

Checking either, Header, AppendFiles or Footer, AppendFiles allows the user to add
files from outside of TDT (examples include, cover sheets, standard drawings and
specifications) to the output report. These files need to be either image files or PDFs.
Checking either of these boxes will open a dialogue box that allows the user to browse to
where the files are stored on the user’s computer. These files will be added to the output
and numbered consecutively with the other pages.

Checking Auto-Number Pages will automatically number the pages of output.

11.3.1 Saving the Report
After clicking OK on the Run Reports dialogue box, TDT will generate the requested
reports. This process may take a minute or so depending on the size of the job. The
report is generated in pdf format and the user is asked to Open or Save the file. Save the
file. If it is opened, the only option then is to view the file and print it. After saving the
file, open it and view the results.

11.3.2 Saving Print Report Configuration
When reports are generated for a design, the full package configuration - which reports
were selected, and all the parameters provided through the wizards - is automatically
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saved for later reuse. The next time Print Reports is selected, the previously used
configuration will be retrieved and displayed in the Run Reports window. From this
starting point, the user can re-run the same package of reports with the same
configuration by clicking Finish. This allows the user to re-print a package later, if
needed.

This can save time if one report out of a package was configured incorrectly. To make
changes, the user selects the Print Reports item again, and the Run Reports window
comes up with the same configuration used previously. The user un-checks the report that
was configured wrong, and then checks it again. A dialogue box will be opened, allowing
the user to enter the correct configuration for the item. Clicking Finish will print the
whole report package, with the error corrected.

11.4 Export Bill of Materials
TDT will generate a Bill of Materials for the design. TDT populates quantities in an
Excel file based on the design. The Excel file will print out a Bill of Materials and a Bid
Sheet with quantities filled in. The user can save this file and add or delete items from it
as necessary. To produce the file, click on File, Export Bill of Materials.

£%NRCS Engineering Field Tools (2.6.4
[ File Window Help

New Survey Design
New Terrace Design
New Waterway Design

Close Terrace Design
= | Save Terrace Design Ctr+S
i) Save As Terrace Design
Export Points File €——
%Export Bill of Materials

(= Print Reports Ctri+P

Exit

A Save As dialogue box will pop up asking where to store the file. Choose the location
and click Save.

11.5 Export Points
TDT will generate a set of points that define the surface of the newly designed terrace.
These points can be used for layout in the field, by a contractor for construction or for
checkout of the completed terrace. The points are written to a file in CSV format. To
produce the file, click on File, Export Points File. A Save As dialogue box will pop up
asking where to store the file. Choose the location and click Save.
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11.6 Land XML File

TDT automatically generates a Land XML file that contains the alignments and surface.
The user does not need to take any action to generate this file. To access the file after a

design is completed, browse to My EFT Files/Customer Name/Project Name/Job

Name/Job Name.xml. This file can be opened in AutoCad, GIS software and uploaded to

GPS enabled equipment for construction.

v EFT Files\8_2018_20\8_20

Name = size | Type

hé‘]S_Z‘J.csw 7KB Microsoft Office Exc...
[£]8_20.xm| €— 208 KB XML Document

(S EFT_metadata.prop 1KE PROP File

[Z] EFT_Tool_Description. txt 2KB Text Document

2 ReportTreeConfig, xml 3KB ¥ML Document
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TDT Glossary of Terms

Alignments are a linear feature that defines the location of
a structure in TDT. Alignments are used to define the
locations of terrace and underground outlets. TDT
generates horizontal and vertical data for points along an
alignment.

The back cut slope is the extension of the back slope into
the existing ground to obtain fill material to construct the
terrace embankment. The extent the back slope extends
below existing ground is defined by the user on the terrace
template.

The back slope is the downstream slope of the terrace
embankment. The user can define either the steepness or
width of the back slope on the terrace template.

The bill of materials is a list of materials necessary to build
the terrace. This list is generated by TDT and output as an
Excel file to allow the user to easily edit the content by
adding or deleting items.

This is the bottom width of the terrace channel. TDT
assumes the terrace channel will be a trapezoid. A
triangular channel is a special case of the trapezoidal
channel with a zero bottom width. The bottom width can
be defined on the terrace template and edited in the table
on the terrace profile page.

Broad base is a terrace template type where the terrace
embankment has front and back slopes that are flat enough
to be farmed over, typically 5:1 or flatter.

A bubble-up outlet is a type of outlet that consists of a
vertical perforate pipe from the underground outlet to a
foot or two above the surface of the ground. This type of
outlet is used to outlet an underground outlet into a grassed
waterway.
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A canopy inlet is a type of inlet for an underground outlet
system that consists of a pipe that is cut at an angle. This
inlet type allows the underground outlet pipe to flow full at
a relatively low entrance head. A hooded inlet is
considered a special case of the canopy inlet with different
entrance loss coefficients. The entrance loss coefficients
are editable by the user.

A channel block is small embankment placed
perpendicular to the terrace channel to block flow in the
channel. This is commonly done at the end of channels to
prevent overflow out the ends or within channels to reduce
the length of channels. Channel blocks can be input in the
table on the profile page.

A cross-slope table is one of the four methods for station
offset data entry. This method requires the user to enter a
centerline shot and then either one shot or a ground slope
to define the ground on either side of the centerline shot.
The user must also define how far on either side of the
centerline the side shot information will be extrapolated to
define the existing ground.

A representation of the ground perpendicular to the
alignment. Cross-sections can be viewed from the profile
page by right clicking and selecting cross-sections. The
cross-sections for the entire alignment can then be viewed
and selections made for those to be included in output.

The cut slope is the upstream side of the terrace channel.
The user can define either the width or steepness of this
slope on the terrace template.

A fixture is an appurtenance on an underground outlet
conduit. The fixtures that can be set on an underground
outlet in TDT are; grade break, elbow, tee, junction,
canopy inlet, riser, standard outlet, bubble-up outlet and no
fixture.

The flagline is the point on a cross-section that coincides
with alignment. In TDT this point can be either the toe of
the front slope or the centerline of the terrace channel.
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Freeboard is additional embankment height that is added
above the design elevations. The inclusion of freeboard is
a user defined input.

Front slope is the upstream slope of the terrace
embankment. The user can define either the steepness or
width of the front slope on the terrace template.

A gradient terrace is a terrace that outlets to a surface
outlet. A gradient terrace does not contain any temporary
storage.

Grassed back is a terrace template type where the terrace
embankment has a steep back slopes that is planted to
permanent grass and is not farmed. The grassed back
slope is typically 3:1 or steeper.

Hydrology is the determination of the amount of
precipitation runoff that the terrace must accommodate.
Typically terraces are designed to handle the runoff from a
10 year, 24 hour storm event.

Land XML is a non-proprietary standard for data exchange
among the land development, civil engineering and
surveying communities. In TDT it is used to output data
on the final land surface and alignments for use in other
software applications.

A level terrace is a terrace that has a level embankment top
and a level or almost level, wide channel bottom.
Generally 100% of the runoff entering the terrace is stored
and allowed to infiltrate into the soil. The primary purpose
for these terraces is water conservation.

Map functions are buttons on the map view of the terrace
in TDT that allow the user to move around the map view,
do simple drawing on the map view and take
measurements directly on the map view.

Map sheets is an output function in TDT that provides for
the printing of the map view.
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Narrow base is a terrace template type that consists of a
terrace embankment with steep side slopes that are
generally planted to permanent vegetation.

Non-pressure flow refers to the flow condition in an
underground outlet conduit. The water is flowing in the
conduit only under the force of gravity.

Outlet refers to how water intercepted by a terrace, exits
the terrace. Three types of outlets are available for
terraces; surface or waterway outlet, underground outlet or
soil infiltration.

Overfill is the additional height that is added to a terrace
embankment to compensate for settling that will occur
over time as the embankment settles. Overfill amounts
generally range from 5% to 15% depending on the soil
type and amount of compactive effort used during
construction.

TDT has function that allows a new alignment to be
defined that is parallel to an existing alignment.

TDT has a function that allows the user to pre-set certain
values that will be used frequently. This function is
accessed by clicking Window, Preferences.

Pressure flow refers to the flow condition in an
underground outlet. Water in the conduit is flowing under
the force of the water head at the upstream end of the pipe.

A profile is a graph of the elevations along a line. In TDT
profiles can be generated for terrace channels and
underground outlet alignments.

TDT can generate a series of reports that provide
construction plans and documentation of the design. This
function can be accessed from File, Print Reports.

A riser is the most common type of inlet that is used for an
underground outlet. It generally consists of a vertical
piece of pipe with holes drilled into it. The riser is
connected to the underground outlet below ground.
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This is one of the data input methods available for a
station offset survey. Data is entered as either a rod or
elevation reading and distance from the centerline for each
station. Data is entered station by station. As many
elevation and distance readings as necessary can be
entered per station.

A simple alignment is the alignment defined by a station
offset survey. The alignment coincides with the centerline
shots entered in the survey.

This is one of the data input methods available for a
station offset survey. Data is entered as either a rod or
elevation reading and distance from the centerline for each
station. Data is entered station by station. As many
elevation and distance readings as necessary can be
entered per station.

This is one of the data input methods available for a
station offset survey. This entry requires the user to pre-
define the offset distance to be used at each station. This
one offset shot is used to define the slope at the station.
The user must also define the slope width that will be used
on either side of the centerline.

This is a survey method that consists of a centerline plus
offset shots on either side of the centerline.

A storage terrace is a terrace that stores runoff and outlets
it through an underground outlet.

A terrace template is a cross-sectional representation of
the terrace shape. The user must define the parameters of
the terrace template. TDT uses the terrace template to
define the ground surface of the completed terrace

An underground outlet is the outlet used for storage
terraces. It consists of an inlet and underground conduit.

A water and sediment control basin (WASCOB) is a
single terrace constructed across a drainageway to
intercept and detain the flow. It is designed similar to a
storage terrace.

Point data that consists of horizontal (X,Y) and vertical
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Data (2) information. TDT uses the point data to generate a
surface model to represent existing ground surface.
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