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IEilva Edit Utilities Help

i O

Drawings

Preferences

ENGINEERING FIELD TOOLS WATERWAY DESIGN

—= Edit > Preferences

P
<«=oL.-L

&, Preferences

type filter text

Alignment Edit

Cross Section Views
Mapping

Pipe-Line Design
Radial Survey
Reporting Services
Runcff Hydrology
SET Data Import
State/Area Configuration
Station/Offset Survey
Structures

Terrace Systemn Design
Title Block Info
Waterway Design

State/Area Configuration

This page configures EFT to use State- or Area-specific da
provided by the State/Area engineer, or the MNati aults.
Please select your state or area ional defaults

National
AL

IL

MO
NE
Wi

Select the state or area:

MM

Restore Defaults

Apply and Close

Preference you might want to change:

SET Data Import — Select PNEZD
Terrace System Design — Terrace Type Select WASCOB
Runoff Storage — Caldwell Method, 24 hours
Title Block Info — Enter your information
Waterway Design — Initial Q Fraction (%) Enter 100
Channels — Enter typical Waterway Channel dimensions
Stability Retardance Class - Typically D
Vegetal Cover — use vegetation with a 0.87 value
Capacity Retardance Class — Typically C or B

Vegetal —

Apply

Cancel

-

Preferences you need to change:
State/Area Configuration — Select MN

(Note, the next time you open this screen,
the box will be blank again. This is okay, as
long as you selected it once.)

Note: If you notice yourself changing the same parameters on each design, go back into the
Preferences and see if you can set those to reduce repetitive data entry.

Once you have your Preferences Set > Apply and Close

Close EFT

Open EFT
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Create Background Image

In ArcMap

a. Zoom into the area that you would like to display as a background image (your entire
screen’s viewable extents will be exported, including any visible layers.)

Click “File” menu — Export Map
Specify Save Location
Enter File Name
Save as type: TIFF (*.tif)
Under “Options”:

i. Click the Format tab

ii. Select ‘Write Geo TIFF Tags’
g. Select Save

@

o

— ~ File name: Phiotao tif -
Save as type: TIFF (*if) vl l Cancel ]
= Qptions
General Format
Color Made: 24-bit True Color -
Compression: Maone bl

Background Color:

[¥] Write GeoTIFF Tags

EFT Workflows April 2021
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This reference guide covers the method for exporting a DEM from ArcMap for use in
Engineering Field Tools. This ground surface can be used in preliminary planning of
conservation practices including waterways, terraces, and water and sediment control basins.
This step, as well as Importing the DEM step, is only needed where the user wants to utilize
LiDAR as opposed to using a survey in EFT.

The process is the same in ArcGIS Pro, but with different looking menus.

Arcloolbox

B @ -- MRCS Engineering Tools --
= & Field Office Tools :

%0 0. Convert Web DEM When in ArcMap access the NRCS

- CII' , — Engineering Tools toolbox and double
B click on the Create Contours from AOI.

Create Contours Flom AOQI

& Creafe 7 Profile(s)

5! Estimate Poel From Contours

5’ Slope - Average by ACI Below is an screenshot with the

5 Slope - Percent By AOI information completed to complete the
& Practice Design Tools tool. ****Pay special attention to the red
& Watershed Tools circled areas. Note: Use a 1m DEM for

- . the Input DEM.
& Terrain Analysis Tools
%: Litilities
i m AN Amaboct Tanle
Folder to save files
Browse to and Select Workspace ) Ouput Contour N
|C:'|,_Prnjects'|,2IZI 13\Wabasha\Livingston\GIS « | B Interval (in Feet)
Input DEM .
[Lidar Wab (m\ <] [ The user can specify a
idar iva asw = contour interval for the
Choase Input DE ion Units {optional) output contour lines.
Enter Your Area of Interest Mote: The option for a user
specified contour interval
|CreatECnntuursFromAOI::Enter_‘r’nur_Area_u:uf_Interest ﬂ E;- does not guarantee

accurate output contours at
any user desired interval.
All DEM files have a best

supportable contour interval
‘m dictated by their vertical

QE ) - accuracy. Users should

DEnter_Your_Area_of_Interest

N — review the metadata for
their input DEM and
determine the vertical v
arrurari nf thair data Tha
0K Cancel Environments. .. <« Hide Help Tool Help
EFT Workflows August 2023
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In ArcCatalog, browse to the newly created geodatabase:

~ (Catalog B x
G-l @ E-| Y

@
©

Location: | B @Is e |

£ Steele

£ B3 Wabasha
£ Eggenbrger
£ Evers
= E7 Livingston

= 1 GIs .
This tool creates a GIS_DEM that may

= Gl5_EngTools.gdb

3 GIs EngToolsg need to have some adjustments done for
ﬁ Layers units
&2 GIS_DEM '

& GIs_Hillshade
=] GIS_EngTools.txt
£ Miller_Tom
£ Peterson_Boh

M P Ceebe

= Gls
= L GIS_EngTools.gdb
[ Layers

Bl Copy
X Delete
Rename

<. Create Layer...

celected itemn.

P

= Load *
== Export *
= Build Pyramids...
B Calculate Statistics...
|
£ Generate Tile Cache...
= Share As Image Service...
= @] Share Asimage Service Right click on the GIS_DEM and select
= =1  ltem Description.., properties.
%‘ “r Properties...
%7 ovE—zowyg
' Fi Properties
B pig |
e Tr Displays the properties of the
==l

Bitnimmimmne chn

August 2023
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Scroll down in the resulting dialogue box
on the General tab. Left click the Edit
button in the Spatial Reference row.

Raster Dataset Properties

General ey Metadata

Property

Left
Right
Bothom
El  Spatial Reference
XY Coordinate System
Linear Unit
Angular Unit

Value
BR5753. 732276

556366.732275
4595930,23583

Edit. ..

MAD_1983_LUTM_Zone_15N
Meter {1,000000)
Degree (0.0174532925199433)

Check Vertical Coordinate System. This
needs to say Meters. If not, complete next

False_Fasting 500000

False_Marthing 0

Central_Meridian -3

Scale_Factor 0.9995

Latitude_Of_Origin ]

Datum D_Morth_American_1933

Vertical Coordinate S... NAVD_1983 two steps.

Linear Unit Foot_US (0,304301)

Vertical_Shift 0

Direction positive up

Datum Maorth_American_Vertical_Datum_19588

Cancel Apply

EFT Workflows

Page: 6
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Select the Z Coordinate System tab.

Spatial Reference Properties

XY Coordinate System £ Coordinate System’  Z Domain

? v| |T*r'|:IE here to search V| Q §L| @ v

4 Favorites Double left click on the Current

£3 Vertical Coordinate Systems Coordinate System. Reference the box
= E Custom below for the current system used.
[ NAVD 1088

Current n:n:mrdinate/sysﬁ

NAVD_ 1988

Authority: Custom

Linear Units: Foot_LUS

Direction: positive up

Vertical Shift: 0.0

Vertical Datum: Morth_American_Vertical_Datum_1933

Cancel

August 2023
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Vertical Coordinate System Properties et
General
[ Mame: | NAVD_1983 |
i Datum
(®) Geoid-based
Mame: | Morth_American_Vertical_Datum_1988 -~
(") spheroid/Elipsoid-based
Mame: 1 Ceres_2015
Spheroid
Mame: 1_Ceres_2015
Semimajor Axis: 470000
Semiminor Axis: 470000 i
!
Inverse Flattening 0 1
This Linear Unit may need to be changed
Linear Unit to Meters. ****If this unit is already
meters nothing needs to be completed at
ame: < > this level.
Meters per unit: Inch "
Inch_Us
Kilometer
Parameters Lirk: 3
Link_Benoit_1395_A
Parameter Lil'lk_BEI'lDit_lBQE_B
Vertical_shift Link_Clarke
— Link_Sears
Direction Link_Sears_1922_Truncated
Link_LS
Meter ;
Meter_German oy
Micrometer
Mile_US
Millimeter
Manometer phy
Mautical_Mile
[ Y P N I . H S [ P
EFT Workflows August 2023
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= Layer
v ElE
- Gl Copy
H ® FRemove
L .
Joins and Relates 3
o > = Add the GIS_DEM to the table of
= M GIs| W £oem fokayer contents and right click on that file.
I
Data=»Export Data
= I ## Zoom To Raster Resolution P
= GIS Visible 5cale Range »
O
0 CLU| Data >|
01 Surr Edit Features 3 |‘§:-+ Export Data...
= Tow i
- ‘-: * Save As Layer File.., Export Data
[ & CrestelayerPackage.. | : — Export raster data from this layer
= P Properties... =] View ltem Description... to the format of your choice. You
- can also choose other settings,
[ Soils such as the extent of data, the

[ Scil Symbaols

o T Haedrie Ratine

Extent
(") Data Frame (Current)

aster Dataset (Criginal)

spatial reference, and cell size.

Export Raster Data - GIS_DEM > |

Sirz s i Select the location of the file to be

created. Ensure that TIFF is the file

O Data Frame (Current) format selected.

aster Dataset (Criginal)

Selected Graphics (Clipping) Clip Inside
Qutput Raster
[ Juse Renderer [ square: Cell Size (o, cy): @) | 1 l || 1
Force RGE Raster Size (columns, rows): (U 512 635
Use Colormap MoData as:
Mame Property "
Bands 1
Pixel Depth 32 Bit
Incompressed Size 1.45 MB
Extent {left, top, right, bottom) { 555753.7323, 4896566.2358, 556366, 7325, 4895930,2358) ¥
£ >
¥
Location: | C:'_Projects\20 19\WabashaLivingston \GIS |
Name: | GIs_DEMLtf | Format: TIFF D
Compression Type: Compression Quality 75
| NOME v | L
About export raster data cancel !
August 2023
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EIW

Intermed B Copy
= |ndex Co| X Remove
= DSS-AOI B Open Attribute Table
0] CLUWabas loins and Relates
O Surroundin ’,_L* Zoom To Layer
O Township &
O Sofls Visible Scale Range
O Soil Symbo
[0 Hydric Rati Use Symbol Levels
0] Hydric Rati Selection
[0 Hydrologic
0] GIS_Hillsha Label Features
= O Lidar Waba Edit Features \:'JLJF‘ " l“l'bfﬂ"\'l[
[ LD2ftc 34 Convert Labels te Annotation... & B {‘?["! il |
O dem01 | . 4 & ‘
O dem03 | *3 Convert Features to Graphics...
[0 Hillshad Convert Symbology to Representation...
O SInpeP| Data
=] 2008 HR Im|—_ - =
[] Wabash <" Save As Layer File... + Export Data...
[] Wabash| & Create Layer Package.. Export To CAD...
00 Wabash| (if  properties...
Wabasha_svrsm @ View ltem Description... Save this layer's data as a shapefile
O All'Web Imagery by year or geodatabase feature class
[ Bing Maps
Export Data

Export: | All features

LIse the same coordinate system as:

(®) this layer's source data

() the data frame

the feature dataset you export the data into

(only applies if you

Output feature dass:

Choose the location to place the
resulting .shp file.

export to a feature dataset in a geodatabase)

C:5_Projects 2019\ WabashaLivingston 'G5 Export_Output shp

V|Eil

EFT Workflows

August 2023
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Importing DEM into Engineering Field Tools
Create a new survey, terrace or waterway design in a selected customer/project folder.

Right click on Ground Surfaces.
Select Import DEM

a Owerview 1 EFT Map | Preliminary

Drawings .
Swe}rf Below is a screenshot of the

T e window and fields completed for
Alignments Import DEM importing the DEM, Contour
Sheet Data shapefile and imagery (if needed).

Background Images e . .
Waterways Pay special attention to the red

circled options.

&, Import DEM Data x

Enter DEM title for Legend; Select DEM file and supporting Contour File

Title | LiDAR |

DEM Data File | CH_Projects\ 2019 WabashatLivingston\ GIS\GIS_DEM tif |

Contours File | Ch_Projects'\201% \Wabasha' Livingston\GI5\Export_Output.shp |

Unit Conversion {metersto@ Convert Z coords vD

[Image Files

Add Image

Layer Title | Wabasha |
Image File | C:\_Projects\2019\Wabasha'Livingston\GIS\Wabasha_Te| | Select (( Copy )

Transparent I Opague

ote: In order to include these files in the zipfile proeduced with
‘Export Customer to Zipfile', you need to choose one of the 'Copy’
or 'Move' methods of import. The files will then be copied/moved
to the Customer directory, and can be shared among design files,

0].4 Cancel

August 2023
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If done correctly, when the cursor
hovers over the DEM/Contour
Area, the elevation should be
displayed in US Survey Feet.

Z (Elevation): 1,059.81

IS Survey feet ¥ (Easting): 1,823,938.07 ¥ [Morthing): 168,083,288 4
UTM_15M Elev. from DEM LiDAR
EFT Workflows

Page: 12
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Elevation Ground Profile
1080.0
Ground Surface +=--
1070.0
When creating an alignment for
1050.0 the design the Ground Surface
should display representing the
/ DEM surface as well.
1050.0
1':‘4':'.':' s -F---__.__,_,..p—--l--.—
.ﬂ{—;——--"'-'—#‘
1030.0 BESEEE
0 40 80 120 160 200 240

Map Edit Operations

o Sketch Alignment

* Alignment Data

August 2023

=2 Insert Station

g Move Points

Page: 13
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

This reference guide covers the design of a waterway and tile using the Engineering Field Tools program
as provided by the Natural Resources Conservation Service.

Creating a New Design

a. MRCS Engineering Field Teols (4.0.3.5)
File Edit Utilities Help

Mew Survey Design

—— File > New Waterway Design

Mew Waterway Design <

Mew Terrace Design

Hydraulics Formulas

Import >
Export >
Exit Crl+X

& Mew Waterway

Customer

Select or Mame the Customer you will be working with,

Select the Customer to work with,

or enter a new Custormer name here:

Test

< Back Mext >

Finizh Cancel

EFT-WDT Workflow

Page: 14

Create a new customer or
select an existing customer.
E.g. Landowner

Mext =

August 2023



ENGINEERING FIELD TOOLS WATERWAY DESIGN

Project

Select or Name the Project you will be working with.

BasinTraining
Test 410

Select a project from the list to work

with.
Select the Project to work with, ..
. If you have an existing customer or
or enter a new Project name here:

Waterway &~ | create a new project. E.g. Location

(Township and Section number)

< Back Mext > Finish Cancel

&, New Waterway O x

WaterwayDesign

Enter a new name for the Design you will be werking with,

Enter the name of the design.

/ E.g. Waterway 3

Enter a new WaterwayDesign name below.
The above list entries already exist, and cannot be used.

[ Eampld Ll |

Finish
//

< Back Mext = Cancel

August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

&

File Edit Utilities Help

&, Overview ] EFT Map| | *Waterway 3
@\

Drawings

Surveys

Ground Surfaces
Alignments

Sheet Data
Background Images
Waterways

ﬁ,, MRCS Engineering Field Teels (4.0.3.5)

File Edit Utilities Help

&, Overview [ EFT Map || Waterway 1 2
Summary

Info

b Report Title Block Information

b Project Information

You will now have three tabs located
near the top of the page.

e Overview

e EFT Map

e Project name (Waterway 3)

Click on the project name tab to begin
the design.

Report Title Block Information —

Project name, designed, drawn,

checked, approved, applicable

dates, location of project
Project Information — Description of

the project, benchmark
description, and elevation
Design Elements — Surveys,

If you complete the Report Title Block as follows:

Info

~ Report Title Block Information

Name|_

Designed By | E. Oolman

Drawn By | E. Oolman

Checked By |

Approved By |

Practice | Grassed Waterway

Location | Money Creek 5, Houston County

+ Project Information

Description | Waterway 3

This is how the output will look on your reports.

Waterway Cut Sheet

G d Wat . .
rassed ek Project Name:
Money Creek 5, Hou . L .
Project Description: Waterway 3

Designed by: E. Oolman Date: 2/20

EFT-WDT Workflow
Page: 16

Alignments, Waterway, Forms

Most of the work will be done in
“Design Elements.”

Location: Money Creek 5. Houston County

Practice: Grassed Waterway
Checked by:

Date:

August 2023



ENGINEERING FIELD TOOLS WATERWAY DESIGN

Importing a survey

S LS Under the Survey
Surveys / window, select
New | Mew
Open
Give the survey a name
1 &, Create New Survey w / that you would like to
1 . o import.
@ Select a Marmne for your Survey:
e | w3 e | - Choose “XYZ” for type of
d Please select which type of Survey tnyﬁ:/_ survey to create.
1 vz — -
OK Cancel

Point Operations Import Data / Esp Import Data
&) Add (&) Delete | | — Digitize | "+ Import Data

Point Translation

[ Edit angle | - AX | - AY | - ¥4
11
1 &, Import Data Wizard O ®oop
L Browse
Choose a file to import to locate
% . .
Select a file from the local filesystem to import into EFT. -csv file from desired
/ folder.
Select a file to import: | | | Browse
e ‘ ‘ Make sure that the
file type is set to *.csv.
File name: || v| * sy g os T prng T pts T osdr

Cpen

August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

1 & nport Data Wizard O H ._

Choose a file to import NOTE:

Select a file from the local filesystern to import into EFT.

The file preview will
show an example of the

Select a file to import: | WW3_ TY.C5W Browse points that you are
File Preview: | 1 5000.0000, 5000.0000,100.0000,03 |P importing, not all the
10,5046.1670,4738.1730,118,1950,01 TBM1 . . .
11.4768,5900, 5049.4360,39.9970,01 TRM2 points you are importing.

100,5343.2200,4627.5300,119.8410,08 G5
101,5256.1720,4720.5760,112.7600,08 GS pi2
102,5201,8670,4790,7770,109.0830,08 GS
103,5172.7090,4805.3290,108.0210,08 GS pid
104,5136.2440,4857.0850,105.7120,08 GS pis
105,5095.1760,4916.3510,102.6130,08 GS pi6
106,5039.8460,5015.3270,38.5030,08 GS pi7
107,5018.4070,5124.6800,93.5250,08 GS pis
108,4974.1930,5239.7020,88.4650,08 GS pid
109,4938.5440,5370.4640,84.0920,08 GS pi10
110,4935.4840,5522.9480,81.0870,08 GS pi11
111,4976.9510,5635.5350,79.1240,08 GS pi12
112,5055.5160,5732.5940,77.8110,08 GS pi13 Mest =
113,5031,3900,5751,6080, 77.8700,08 GS
114,5012.8250,5766.2260, 77.8400,08 G5
115,5092.3190,5702.4540, 78,3380,08 G5
116,5123.8750,5672.7040,78,9410,08 G5

2 Back Mext > E .ﬁ" Import Data Wizard O e

Select a conversion format

Select a conversion format for your imported file,

Choose the format of the imported file:

PMEZD: Point Mame, MORTHING, EASTING, Elevation, Description
EMN: EASTING, NORTHING

END: EASTING, NORTHING, Description

Select a conversion format EMNZ: EASTING, NORTHIMG, Elevation
ENZD: EASTING, MORTHING, Elevation, Description

Garmin DNR: Type, Point, Lat, Long., Northing, Easting, Desc.

. . Garmin DNR: Type, Point, Lat, Long,, Northing, Easting, Desc, Elev.
Most electronic survey eqUIpment ME: NORTHING, EASTING
uses a Standard Of ”PNEZD.” MED: MORTHING, EASTING, Description

MNEZ: MORTHIMG, EASTIMG, Elevation
MEZD: NORTHIMG, EASTIMG, Elevation, Description
. . PEN: Point Mame, EASTING, NORTHING
This can be preset in the PEND: Point Name, EASTING, NORTHING, Description
PEMNZ: Point Mame, EASTING, NORTHING, Elevation
Preferences' PENZD: Point Mame, EASTING, NORTHING, Elevation, Description
PENZVTD: Point Marne, EASTING, NORTHING, Elevation, Visibility, TINability, Description

o PNE: Point Name, NORTHING, EASTING
i NRCS Engineering Field Toals (4 PNED: Point Name, NORTHING, EASTING, Description
- - s PMEZ: Point Mame, NORTHING, EASTING, Elevation
File ERR Utilities Help PNEZD: Point Name, NORTHING, EASTING, Elevation, Description
ﬁi-l 0 Preferences l PMEZVTD: Point Name, MORTHING, EASTING, Elevation, Visibility, TINability, Description
- - PZEM: Point Mame, Elevation, EASTING, NORTHING
Covrmemane | wnsd PZME: Point Name, Elevation, NORTHIMNG, EASTING

Trimble PENZ: Point Mame, EASTING, NORTHING, Elevation
Trimble PNEZ: Point Mame, NORTHIMG, EASTING, Elevation

No conversion

I~

L
Unit Conversion (meters to feet) | Mo conversion w

| < Back | Net ===P Finich Cancel

EFT-WDT Workflow August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

Summary | Waterway

Mare X (Easting)

1 1659707140
2 1659989.552
100 1659642969
101 1659609.289
102 1659642.811
103 1659645.917
104 1659655.140
105 1659658.263
106 1659660.662

(&) Accept Edit | <=

Y (Morthing)

16039648.530
16036225.800
160363249.000
16036345.910
16036326.780
16036325.380
16036315.960
16036317.480
16036315.850

( inable) Description
01 TBM-01
01 TBM-02
32 CLDIT...
03 GS

35 BNKL
33 EBL

34 EBR

36 BNKR
[w] 23 EFLD

Points will be added to the
list in the survey. There are
options to make each point
visible and tinable. All
points that would be
included in a surface should
be tinable. Benchmarks,
IPs, top of pipes, or other
structures that do not
represent the landscape
should not be tinable.

(& Accept Edit

Z (Elevation) (Visible
1237957
1260.519
1254.483
1255.620
1254988
1254.484
1254.880
1255.184
1255.062 [w]
mﬂlt

&, llegal Point: 1378

S|

| TIMable point cutside border: Mame: 1378, ID: 225

E,,, MRCS Engineering Field Tools (4.0.3.5]

1 EFT Map | |

Summary

“Wate

Drawings
w Surveys
v [ wwl
Points
Labels
Elevations
~ Ground Surfaces
~ [ TIN Surface
Triangles
Breaklines
Contour Labels
Minar Contours
Major Contours
Barder
Ground Peints
Alignments
~ Sheet Data
Grid
Background Images
Waterways

~

172 028

rway 3 i3

ofPri-goo/ 28

182

10 01*TBM1

14

100t i as B aa

1097
#ap s

e 105.7

0 0E% 5 s

File Edit :JIMP/Cthon

104 8
1095

1085
fozgt
* 1022
1o
. G985
1024 S
5 G
{os 101.n_0300:>q>|
b 0o

Page:

To see survey, click on

The display of contours and surfaces
can be manipulated through the Table

of Contents.

Right click on these items to view the
options available.

7 & 03/t
23& o
107, BAYGEpIE oo

19

1 EFT Map

This will close the window.

Potential error:

Click OK and go back into
the survey and find the
name of the point and
uncheck the “Tinable” box
for that point. At times
there has been more than
one point to be modified.

See 4

August 2023



ENGINEERING FIELD TOOLS WATERWAY DESIGN

Adding an Image to the Map

To create an image file, reference the section Create Background Image

Right Click on Background Images.

[/] Background Images | <=
4 Terraces Add Background Image
a [J] Basinl

r& Add Background Image

9

Browse to image
file. You may need
to change file type

Layer Title Clmsted

. to TIFF to see your
Image File C\_Projects\Training' Quincy 13 Project\Olr Il] file Y
Transparent D Opaque Use “Link” or

“Copy” to be able
share the EFT file
Ve with others.

Mote: In order to include the image in the zipfile produced with
‘Export Customer to Zipfile', you need to choose one of the 'Copy’

or 'Move' methods of import. The image will then be copied/moved
to the Customer directory, and can be shared ameng design files.

EFT-WDT Workflow August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

Adding Breaklines

3 3‘ Filter Ground Surface Points *

Recommendation:

Name X Y z Description & —
411 5000.0 3000.0 100.0 GIP Filter Ground Surface Points ¢

10 4738.2 5046.2 118.2 o TBEM1 .

11 s049.4 17686 100.0 01 TBM2 Name the points you want to keep

100 4627.5 5343.2 1182 08 GS Set

101 47206 5256.2 112.8 08 G5 pi2 A |

102 4790.8 5201.9 109.1 08 GS / pp y

Ok

103 4805.3 51727 102.0 08 GS pid

104 48571 5136.2 105.7

105 4916.4 5095.2 102.6 (o
106 5015.8 5039.8 98.5

107 51247 50184 93.5

108 5239.7 45742 835

108 5370.5 48385 841

Isolate Points / ]
MName | / | Set
[Description [34cD eSS ]

aoy | [0 ][ Gmea | ]

98.1
145 Molp/ 247
144 9P o2
(e pe e ) -
b5 ] So
E | 25
135 Moo 828 130-2% cLp

e b @ blrhrbokR ki

Add a breakline
To end the breakline, click on the “Add Breakline” to end.

% 1 bolie 1« Delete a breakline
If you want to delete a breakline, you need to click on each segment
to delete it.

August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

Adding an Alignment

] EFT Ma “Waterway 3 57
Go back to Waterway Design tab all Y

Alignments

Under the Alignment

window, select

Open Mew

ﬁﬂ Create Mew Alignment >

Name your alignment

-

| —— Recommend using the

word align or

alignment in name.

Map Edit Operations

. : Sketch Alignment in
Sketch Ali t M Foint Apply C .
& ch Alignmen TR ST i Move Points « Apply Curves the middle of the
screen
ﬂu Replace Alignment Content? x .
A window appears
_ Sketch operation will delete all existing stations on this alignment. _ reminding user that
. OK to proceed? " this operation will

overwrite any existing

alignment.

] EFT Map warermayS—s=———n— (jick on . EFT Map |

Recommend Filter Ground Surface Points to waterway’s Pls and
Snap to Point if you have waterway Pls.
Sketch the alignment. Double click to end.

EFT-WDT Workflow August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

Elevation Ground Profile
1255.0 ; :
éround:Surface —-—=-
1250.0 - -
—“,
e
—
-
——""
T -
1245.0 R s
———— T
-
I
L ‘—-"-‘-
_-""
1240,0 |t Pt S
a-*
1235.0
0 200 400 600 800 1000 1200 1400 1600 1800
Station
~ Alignment Data
Alignment Name: | Warerway €L

Beginning Station: | 0+00 Increasing: |Yes

Fntryldethad: @ Angle/Mistance () Coardinates

Deginning X: | 0.00

AngleType Angle Distance CurveType CurveValue To Pl Statien |

Azimuth .00 0.00 None 0.00 0+00 “ . . . ”
Enter the “Beginning Station

(&) Accept Edit

Deginning ¥: [0.00 |

@ Accept Edit @ Cancel Edit

August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

Adding a Waterway Profile (design)

Waterways

Under the Waterways

Mew

—~

window, select -

Give the waterway a
name.

‘2 e
-

j. Create Mew Waterway >

e

Select a Mame for your Waterway:

/ | Waterway 3 CLI

Cancel

[‘Infol H}rdrolu:ugy| Channel| Pru:ufile| Design|

Info tab

Wiaterway Marme | Watenway 3 CL

<= The design will open multiple tabs.

The information tab requires us

to choose an alignment from

the menu.

=T
|

Check “Set Waterway Benchmark”

b q
« Elewation

Description

EFT-WDT Workflow

to be able to fill out an “"Elevation”
and “Description”.

August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

Hydrology tab
Do not use the hydrology.

Check on “Over-ride model output”. Enter the “Peak Flow Q (cfs)”.
Info | Hydrology | Channel | Profile | Design

Model Outputs

otal Runoff (ac-in): 0.00
Runoff G (in): 243

Cu (cfsfac-in): 0.950
Peak Flow Q (cfs): 0.00

Runoff Maodel: m V|
Precipitation (Ir] g

MSE3 w

Curve Mumber | a0

Storm Type

Watershed Length

2T Slope (%) | 0.1000 |

Drzined Area (ac) | 0.00 | Simulate

Runoff Allocation Options
Peak Flow Q (cfs) | 79.00 | Over-ride model cutput

Initial Q fraction (%) | 100.0 |

Channel tab
This tab is where the planned waterway cross section will be determined. Follow the steps below to
draft a final gradeline for the waterway bottom.

Channel Controls
Channel shape — triangular, trapezoidal, parabolic (EFH Chapter 7 page 4 Figure 7-1)
Left Slope (ft/ft) —
Right Slope (ft/ft) -
Min Bed Width (ft) — Bottom width of the waterway
Bottom Dip — No_Dip, V-dip, parabolic-dip (MN EFH Chapter 7 page 7-4.1 and 7-4.15)

Fills Controls — If extra depth is needed (that is, if the channel bottom plus the required depth exceeds
the ground elevation), the channel code will compute the location of the corner of the channel, then
design a side fill at a slight side slope to a ground intercept. If no ground intercept is found within a
reasonable distance, the channel design code will instead design a side-fill berm, ending the side fill at
the user-defined berm top width and then sloping back down to ground

Channel Ends — The values used here will tell EFT to bring the channel up to the original ground over the
distance used. This is commonly referred to as a blend reach. It is mostly meant to help generate
additional yardage but helps “finish” up the ends graphically to ensure a waterway will fit where you
want it, too. It does not find original ground “on grade” from the last station to original ground. It is not
included in a stakeout or checkout report/file either.

August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

Channel Enes
Start grade length (ft) 200 [#] Grade channel start

End grace length (ft) 200 | Grade channel end

Channel End Shape

| Grade Length |

WDT calculates a cut and a fill voelume spanning the entire length of the waterway. At the start and end
station of the waterway, WDT can calculate cut fill as either the channel blocked off at that point or as graded
to natural ground. If Grade channel start or end box is checked, WDT extends the channel bottom at the
start or end station by the value entered as the Start grade length or End grade length and sets the
bottom of channel elevation at natural ground at that distance.

With Without
Channel
Channel
End 3 End
/
3 Grade
Grade
A4+62.0
+62.0
Info Hydrology[(hannel] Profile| Design|
BerHiiback iﬂmtop Side width limit ) l -
slope Left P
e . _ Slope side-fill slope (
Fill p—— ——
~_— Excavation
"l;
Bed width
Channel Controls
Channel Shape | TRAPEZOIDAL v Freeboard (ft) | 0.00 |
(Lot stope e Rigt e () Vi Bed Wi (1) 140 )
[Bottom Dip |NO_DIP v ] Dip Depth (ft) | 0.00 Offsets 1,2,3 (%) | 0.0 0.0 0.0
Fill Controls
Side-fill slope (%) | 0.20 | Berm top width (ft) | 4.0 |
Side width limit (%) | 100.0 | Berm back slope (ft/ft) [ 4.0 |
Channel Ends
Start grade length (ft) [ Grade channel start
End grade length (ft) [] Grade channel end
EFT-WDT Workflow August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

Figure 7-1  Typical waterway cross sections

L
| T »| |« T »|
' | f |
D E\ D
4 z
Parabolic T
L— BW;J

Trapezoidal

— =

T — I.}
’ t

Triangular “V

MN EFH Chapter 7 p. 7-4.1 Modified Trapezoidal Sections & p. 7-4.15 Grassed Waterway Shapes for MN

s R
ST SidesioP® z Z d
l—— W ——J
Bottom Width

Shape A: 8'-19" Bottom Width
V~Chonne!
Dip 0zs5 1t
Sesope j_— Sidesior® \’_\'{/ 7 a
L; Bottorn Width 4—1 f aw !
Faravolic Channe! Shape B: 20-49" Bottom Width
r o5 #t /__L~
\T// 7 ?
! Bw !

Shape C: 50—100° Bottom Width
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

Profile tab

This tab is where the planned waterway bottom grade will be determined. Follow the steps below to
draft a final gradeline for the waterway bottom. Tip: When hovering on the profile view the station and
elevation can be displayed by turning this option on from the “View Controls” button.

Infe | Hydrelogy | Channel | Profile| Design
Profile

Elevation Profile of Waterway 3 CL

1200
\(_ Centerline

150 = Reach

R-1,-5.30% Tmdigh Low Bank

110.0 B

1050 Re2 3605
1000 R

o0 R-3,-450% TR

200 \

aen R4, -3.60% e

& Sketch Channel A
R-6, -2.30% : A
Draw in Waterway bottom gradEby\ RT093%. gy g0,

5+50 6+50 7+00 7+50 8+00 8+50 9+00 9+50 10+00 10+50 11+00 11+50 12+00 12+50 13+00

clicking on the profile view. station
Double click to end.

& Sketch Channel © Insert WaterwayVertex | 5 Move WaterwayVertex

= Channel

Profile Points | Soil Vegetal

Station Ground Channel Z) Length  Grade Runoff @ AddedQ TotslQ Bed Width Width w/FB Depth+FB Status
0+01.0 §118.08 118.03 - 0.00 0.00 0.00 N/A 0.00 0.00 & Re-run simulation
1+00 113.59 112.80 99.00 5.30% 0.00 0.00 0.00 N/A 0.00 0.00 & Re-run simulation
4+00 10218 102.00 300.00 3.60% 0.00 0.00 0.00 N/A 0.00 0.00 & Re-run simulation
6+00 93.52 93.00 200.00 4.50% 0.00 0.00 0.00 N/A 0.00 0.00 & Re-run simulation
8+500 J84.33 24.00 23000 3.60% 0.00 0.00 0.00 N/A 0.00 0.00 & Re-run simulation
10+50.0 § 80.30 79.40 200.00 2.30% 0.0 0.00 0.00 N/A 0.00 0.00 & Re-run simulation
12+00 J78.53 78.00 150.00 0.93% 0.00 0.00 0.00 N/A 0.00 0.00 & Re-run simulation
12+49.8 ) 77.86 77.88 49.80 0.28% 0.00 0.00 0.00 N/A 0.00 0.00 & Re-run simulation

@ Accept Edit \ N e

Recommendation: Use even stations and elevations to the tenths (0.1")
Click on the station or elevation you would like to change and enter the value.

* Channel

Profile Points | Soil/Vegetal
| 'Q

Reach Start End

R-1 1+00 2+00
R-2 2+00 4+00
R-3 4+00 6+00
R-4 6+00 9+00 0.
R-6 g+00 11+00 0.0

Soil Strength Veg. Cover Cover Type Stability Capacity

0,050 lb/sq.ft (Erosion Resistant) 0.87 Kentucky Bluegrass 4440 560 (C)
050 |b/sq.ft (Erosion Resistant) 0.87 Kentucky Bluegrass  4.44(0) 560 (C)
30 Ib/sq.ft (Erosion Resistant) 087 Kentucky Bluegrass  4.44(0) 560 (C)
Ib/sq.ft (Erosion Resistant) 0.87 Kentucky Bluegrass 4.44 (D) 5.60 (C)
Ib/sq.ft (Erosion Resistant)  0.87 Kentucky Bluegrass  4.44(0) 560 (C)

If you would like to change any Soil/Vegetal factor for the entire

SoilMVegetal

project or reach, click on the tab.

EFT-WDT Workflow August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

[ EFT Map || *Waterway 3 52
Summary | Waterway 3 CL

Info | Hydralogy | Channel |Profile | Design

Profile

Elevation Profile of Waterway 3 CL

1200

1150 \

g
R-1, -4.90%
110.0 \

To add a cross section, right mouse click on
the profile.

Choose “Cross Section”

Click on the screen where you want a cross
section on the black line (grade).

Low Bank

=%

B/

Edit Soil/Vegetal
105.0

Sketch Channel
1000 & Insert yWerts

E:

s Move WaterwayVertex

950 s
Cross-Section '\\ i

o =
..
90.0 —+  Show Coords .
Hf  FineGrid
850
Generate Channel Bottom
80.0 Clear Profile -
. ) -6, -2.30% s
Shift Waterway Profile R-6, -2.30% i
750 : : R7 080% f.5, -0.68%wmd
0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00 11+00 12+00 13+00

View Controls

Info | Hydrology | Channel | Profile | Design | Cross Section &3

Elevation Cross-Section of Waterway 3 CL @ 7+00

o Sketch Channel

Station

&) Insert WaterwayVertex | | .5 Move WaterwayVertex

1200 |

Hit enter.
160 The arrow buttons will change the cross
section above or below the current.

To view an even station, enter the station.

GI’DUI:'\d Surface ===
Channel Profile ==
Water Lavel

100.0 \
9.0 - e i S
If you would like to include the cross
section in your report/printout. Check the
800 \ box next to “Include in Report”.

-50 -40 -30 -20 \ -10

10 20 3 40 50

10" buffer, V-scale locked @ 1, H-scale locked Station
View Controls =

700 —»

Miffeat
Increment
100 I

neclude in Report

(© Accept Edit @ Cancel Edit

August 2023
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Design tab

Info | Hydralogy | Channel | Profile | Design

~ Channel

Simulate Runoff

Design Channel

ENGINEERING FIELD TOOLS WATERWAY DESIGN

Station GroundZ ChannelZ Length Grade RunoffQ AddedQ TONJQ BedWidth Widthw/FB Depth+FB Status
0+010 118.08 118.05 - 0.00 0.00 0.00 & Re-run simulation
1+00 113.59 112.80 99.00 530% 0.00 0.00 0.00 & Re-run simulation
4+00 10219 102.00 300.00 3.60% 0.00 0.00 0.00 & Re-run simulation
6+00 93.52 93.00 20000 4.50% 000 0.00 0.00 & Re-run simulation
8+500 8433 84.00 250.00 3.60% 0.00 0.00 0.00 & Re-run simulation
10+50.0 8030 79.40 20000 230% 0.00 0.00 0.00 & Re-run simulation
12+00 78353 78.00 13000 093% 0.0 0.00 0.00 & Re-run simulation
12+49.8 77.86 71.86 49.80 0.28% 0.00 0.00 0.00 & Re-run simulation

~ Design Status

Waterway data has changed. Simulate Runff again to update sim results.

EFT-WDT Workflow

Simulate Runoff

Design Channel

Errors will appear under Design Status
() Accept Edit

Page: 30

at the bottom of the page.
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

Adding a Lateral

Add Lateral Alignment (See Adding Alignment Section)

Waterways

Mew

ﬂﬂ Create Mew Waterway >

./._.“'.

I | Select a Mame for your Waterway:

vy

B | Waterway 3 CL|
Info | Hydrolegy | Channel | Profile | Design | <= The design will open multiple tabs.

Follow the same steps above from the main waterway to complete the lateral:

Complete the Info tab (select the lateral’s alignment), Hydrology tab (over-ride model output
using the lateral’s hydrology info), Channel tab, and most of the Profile tab’s steps. After
drafting the lateral’s profile, follow these remaining steps:

7

Profile tab (continued)

\:_| Edit Vertex
View Controls } Match Vertex
&) Insert Vertex
v Channel © Delete Vertex
Profile Points | So Generate Channel Bottom
Station Gro  ClearProfile 10ff ONAdded Q. TotalQ Bed Width Widthw/FB Depth+F8 Status
0+00 111  Shilt Wateway Profile 00 20 1200 204 08 ¢ NoProblem

4+50.0 108 Set Fixed Width ... 2400 1200 2041 0.53 «/ NoProblem

0
74300 107 gt ixed Depth... - Right Click on last station (the junction)
9:00 107 . 0 0o g J
Reset Overrides T

(9 0,331 () 00 Select Match Vertex

August 2023
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j. Match Profile Elevation

from this list of nearby profile points.

Pt

= Select a profile point to provide vertical reference

ENGINEERIN

G FIELD TOOLS WATERWAY DESIGN

Select Station on Main Waterway (if you do not

—— have a station on the main waterway you will

need to add it)

Select Ok
= Channel
Prafile Points | Soil/Vegetal |
Reach Start End Soil Strength Veg. Cover Cover Type Stability Capacity
R-1 1+00  2+00 \ 0.050 Ib/sq.ft (Erosion Resistant) 0.87 Kentucky Bluegrass 4440 560 (C)
R-2 2+00 4+00 050 Iby/sq.ft (Erosion Resistant) 0.87 Kentucky Bluegrass 444 (D) 560 (C)
R-3 A4+00  6+00 30 Ib/sq.ft (Erosion Resistant) 087 Kentucky Bluegrass  4.44(0) 560 (C)
R-4 6+00 9+00 O Ib/sq.ft (Erosion Resistant) 0.87 Kentucky Bluegrass 444 (D)  5.60 (C)
R-6 9+00 11+00 0.05 Ib/sq.ft (Erosion Resistant] 087 Kentucky Bluegrass  4.44(0) 560 (C)
If you would like to change any Soil/Vegetal factor for the entire
project or reach, click on the J EEpE - I tab.
Design tab

Info | Hydrology | Channel | Profile | Design |

Simulate Runoff

Design Channel

Total Cut (cy): | 0.0
Total Fill (cy): 0.0
Cut/Fill Balance (cyl: 0.0

Cut/Fill Ratic: | NaN

~ Channel
Station GroundZ ChannelZ Length Grade RunoffQ Added Q O BedWidth Widthw/FB Depth+FB Status

0+010 11808 118.05 - - 0.00 0.00 0.00 0.00 & Re-run simulation
1+00 113.59 112.80 99.00 530% 0.00 0.00 0.00 0.00 & Re-run simulation
4+00 10219 102.00 300.00 3.60% 0.00 0.00 0.00 0.00 & Re-run simulation
6+00 93.52 93.00 20000 4.50% 000 0.00 0.00 0.00 & Re-run simulation
8+500 8433 24.00 250.00 3.60% 0.00 0.00 0.00 0.00 & Re-run simulation
10+50.0 8030 79.40 20000 230% 0.00 0.00 0.00 1 e WP e e
12+00 78353 78.00 13000 093% 0.0 0.00 0.00 N7A 0.00

12+49.8 77.86 71.86 49.80 0.28% 0.00 0.00 0.00 N/A 0.00 Sl mu | EtE HU n Dﬁ

~ Design Status

Waterway data has changed. Simulate Runoff again to update sim results,
p C——

¢

Design Channel

EFT-WDT Workflow

Errors will appear under Design Status

© AceeptEdit | 1 the bottom of the page.
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

Creating a Plan View

j.. MRCS Engineering Field Tools (4.0.3.5)

File Edit Utilities Help
EFT M
Open the . Pl tab.

&, Overview ] EFT Map| | Waterway 3

Drawings

Surveys

Ground Surfaces

Alignments

Sheet Data

Backgrour Mew Map Sheet
Waterways

Right click on “Sheet Data”

New Map Sheet

& . Sheet Size
Please provide required Map Sheet parameters below: A-8.5x11

_ . B-11x17
Drawing Mame | Plan View | D—22x34

Sheet Title | Plan View |

Sheet Size A w

Sheet Layout | Landscape Set the Print Scale

Print Scale, fifin | 1000 <47
w04

Optional Symbols
MNorth Arrow Scale Bar Legend Key

August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

A box will appear.
Click on edge and drag to relocate the map.

If the box is too small or
too big, it can be edited.

ﬂ,, MRCS Engineering Field Tools (4.0.3.5)

Edit Utilities Help

3,, Overview [ EFT Map | Waterway 3

Drawings

Surveys

Ground Surfaces

Alignments Editing the Sheet

Sheet Data Right click on the drawing
Plan View

Grid Layer Properties

Edit Params
Background | Preview Sheet
Waterways Edit Params

EFT-WDT Workflow August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

SIITCL LOYUUL | LONIUSL s~

Print Scale, ft/in | 150 <=
Optional Symbols
[~ Morth Arrow  [] Scale Bar [] Legend Key /

Change the Print Scale

ﬁ,, MRCS Engineering Field Tools (4.0.3.5)
File Edit Utilities Help
ﬁ,,, Overview 1 EFT Map | “Waterway 3

Erawmgs Right click on the drawing
] Surveys

Ground Surfaces
Alignments

v Sheet Data

Previewing the Sheet

Save Map-Layer Config

Grid Preview Sheet
Plan Yiew
Backgrov Layer Properties
Waterwa, Preview Sheet
Edit Params
Move Sheet
Delete Sheet

_ Save Map-Layer Config
I Restore Map-Layer Config

August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

Close the current waterway design. From the Overview tab, right click on the same project to reopen it,
but choose Open Design As > Terrace Design. You'll have access to your original waterway’s alighments
and now the UnderGround Outlet design element.

Print Reports

L S I E N

4 = WWPrgject rracrce:
1B Bat Open Design Location:

- " OpenDesignAs. | SurveyDesign

.;. y Delete Design Terrace Design
:I Rename Design Waterway Design
E | Copy Design Alignments:

- Design Elements Create your tile alignment, either by the same method as
Surveys above using New and Sketch Alignment to manually draw
| New | it, or offset your existing waterway centerline alignment
| & Creste Paralel Agnment s (o] g parallel the waterway.
Provide name, select reference Alignment and enter offset. \Uﬂ
st::::;::t 3:::::\1’2:2: - m To offsejt your cgnterline aligr‘mment, use the Parallel
. - button in the Alignments design element. Use an
- appropriate offset distance for the tile location. Negative
o BT [ new | s left of the alignment, positive values are right of the
T MainWwalign Lo | alignment, when looking at ascending alignment stations.

Start your tile design. In the UnderGround Outlets element choose New and name it. On the Info tab,
select the corresponding tile alignment. Choose the Backfill USDA soil type in the area of your tile
installation. You may need to use the most restrictive if you have several soil types. Reference PS 606,
Table M-3. Set PipelLine Defaults as the minimum tile diameter you would like to use.

\ MainTile

Alignment MainTileAlign v I

Info Profile

Back-Fill Soil | Silt_or_Silt_Loam -

In the Profile tab, draw the tile flowline using Sketch Pipe. Design Tip: you’ll need to maintain tile cover
and depth to meet the practice standard. If tile stations and waterway stations are approximately the
same, you can use the EFT waterway cut sheet’s channel elevations to determine appropriate tile flow
line elevations.

EFT-WDT Workflow August 2023
Page: 36



ENGINEERING FIELD TOOLS WATERWAY DESIGN

Each “click” along the profile and the tile ends should be [0 10+01 1 fnlara-haldar);
identified as certain fixtures. || p-| RN e
Right click the red box for the top of your tile and choose Set 0342 DEIETE Component
Fixture and set as a Junction. Type in an ID and adjust the Il p- =

station, elevation, and pipe material and size if needed. \ 3l =3 Generate Pipeline Profile

Click the Override Added Q to enter the tile discharge.

L Edit Junction TopMain l

Use drainage calculators or charts (e.g. EFH Fig. 14-
42) to determine the Q. Base this on the area drained
(lateral effect or waterway area) using the
appropriate drainage coefficient.

Id TopMain
0.15

Material CORRUG_PE_PERF
Pipe Size (in) 5.0

0.015

Junction Flow Connec

~ PipeLine Components
Added Q (cfs) 0.15

3l TopMain, Junction of 5" CORRUG_PE_PERF Added Q Source
|| P-4, 290" x 5" CORRUG_PE_PERF pipe V| Override Added Q
|| (grade break)

|| P-3, 600" x 5" CORRUG_PE_PERF pipe 3

Il (grade break) Insert a Junction anywhere you

Il P-2, 575 x 5" CORRUG_PE_PERF pipe anticipate a lateral tile entering in.

3l JCT w Lateral, Junction of 5" CORRUG_PE PR=—"""

|l p-5, 26' x 5" CORRUG_PE_PERF pipe

|l (grade break)

|l P-1, 397" x 8" CORRUG_PE_PERF pipe

K MainTileQutlet. free nutlet. 8" CORRUG MFT

Right click the red box for the bottom end of your tile, choose Set Fixture, and set as a Standard Outlet if
your tile ends here. Edit the appropriate details (e.g. corrugated annular pipe, animal guard).
However, if this outlet connects into another tile within EFT,

Set Fixture as a Junction (see diagram, next page). Choose the Pipeline and Junction: | No Connection »
. . . . . . . SoMain Tile:End So tile (4.5 E
corresponding end/junction of the other tile in the Pipeline and SoMiin Tiletop end file (1433.3) |~

Junction table (if designed, it will appear in the table) to

“connect” them. Edit the station to get the two junctions relatively close. < Edit Component

Edit the pipe elevation or, if the other tile has been designed, click OK, S F[:::I;i;;r;ﬁfe”em
re-right click on this Junction and choose Match Vertex to match ——> | # Match Vertex
elevations of the two junctions. Generate Pipeline Profile

All other red boxes can bet set as Grade Breaks. Once set as a grade break, you can right click again to
open the Edit Component window and adjust stations and elevations (normally, round-off values)

August 2023
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~ PipeLine Components

3| TopMain, Junction of 5" CORRUG_PE_PERF
|| P-4, 290' x 5" CORRUG_PE_PERF pipe

|l (grade break)

|l P-3,598 x 5" CORRUG_PE_PERF pipe

|| (grade break)

|| P-2, 602" x 5" CORRUG_PE_PERF pipe

|l (grade break)

|| P-1, 32" x 6" CORRUG_PE_PERF pipe

3| #3+65.8, Junction of 5" CORRUG_PE_PERF
|| P-5, 364' x 5" CORRUG_PE_PERF pipe

A MainTileOutlet, free outlet, 6" CORRUG_MH

ENGINEERING FIELD TOOLS WATERWAY DESIGN

& Edit GradeBreak GB402725450

]

Id 10+00
0.15

Material CORRUG_PE_PERF

Pipe Size (in) 5.0

Station (ft) 1000.0
Pipe Elevation (ft) 1316.4]

- Perforated
- Pressurizable

0.015

Coc [ o | [open |

lete

Rename

Once all pipeline components are labeled and edited, click Accept Edit at the bottom. To

test the tile, from the UnderGround Outlet design element, choose Simulate. _

Network Pipelines

MainTile
BranchTile

Choose Design Network. Any
Design Network | | S8 Gravity Flow | | seral subsequent errors can be

| Eatpipeine | [setpressure fow| | setal - addressed by clicking Edit Pipeline

Pipe Details

to make changes to the design.

MainTile P-5 0.00 N/A N/A
MainTile P-1 0.15 N/A N/A
MainTile P-2 0.15 N/A N/A
MainTile P-3 0.15 N/A N/A

MainTile P-4 0.15 N/A N/A
BranchTile P-1 0.00 N/A N/A
BranchTile P-2 0.00 N/A N/A
BranchTile P-3 0.00 N/A N/A

PipeLine Name Actual Q@ Capacity Velocity Length

3648
327

6015
600.0
2900
3353
4036
2989

Grade
0.26%
0.12%
1.68%
1.36%
1.52%
2.39%
2.12%
1.68%

Pressure? Diameter Material Status. The program W||| ShOW Warnings
No 50 CORRUG_PE_PERF & Untested . .
B 60 coRrUG PEPERF & umestes  OF INCrease diameters where flow

No 20 CORRUGPEPERF & Untested  axceeds the default’s capacity.

No 50 CORRUG_PE_PERF & Untested

No 50 CORRUG_PE_PERF & Untested

No 50 CORRUG_PE_PERF & Untested . .

No 50 CORRUG_PE_PERF & Untested A succeSSfUI dESIgn WI” ShOW

No 50 CORRUG_PE_PERF & Untested green checks and No Problem in

Design Status

UnderGround QOutlets

& BranchTile
& MainTile

the status column.

Click Accept Edits. Even with a successful design, the

UnderGround Outlets element will show a warning that

|WARNING: Using user-added Flow Q thru junc

EFT-WDT Workflow

there has been a user entered Q.

August 2023
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ENGINEERING FIELD TOOLS WATERWAY DESIGN

Tile Design Concepts

Plan view of EFT profile junctions and ends

Jct.- Designer enters Q

Jct.- Designer enters Q

These two junctions will be
“connected” and need identical
elevations. They should be drawn or
stationed such that they are relatively
close to each other.

Standard Outlet — where tile daylights to surface

August 2023
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