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

"0 a0 o

L
Metwaork
~ File name: Photo tif -
Save as type: [TIFF (" tif) v] [ Cancel ]
= Options
Generd Format
Color Mode: 24-hit True Calor -
Compression: Mone -

Background Calar: [:]

Wite GeoTIFF Tags




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 as well as water and sediment control

basins.

Creating a GIS DEM for EFT

Arcloolbox
3 B9 -- NRCS Engineering Tools --
= %‘: Field Office Tools
ba 0. Convert Web DEM

2 Clip DEWHo RS
{(Create Contours Flom AQI
o .

reate oTo ectiorT 7 Profilels)

L)

" Estimate Pool From Contours

| Slope - Average by AQI
=" Slope - Percent By AQI

-
& Practice Design Tools
& Watershed Tools
By Terrain Analysis Tools
B Utilities

o BB 3N Anaheet Tanle

La) L

L

A

When in ArcMap access the NRCS
Engineering Tools toolbox and double
click on the Create Contours from AOI.

Below is an screenshot with the
information completed to complete the
tool. ****Pay special attention to the red
circled areas. Note: Use a 1m DEM for
the Input DEM.

Folder to save files

-{p\'-'

Browse to and Select Workspace

| C:'_Projects\2019\WabashaLivingston\GIS

Input DEM /\

Ouput Contour A
| e Interval (in Feet)
= B The user can specify a

contour interval for the
output contour lines.

| Lidar Wabasha\demD1
Choose Input DE i Units {optional)

Enter Your Area of Interest

Mote: The option for a user
specified contour interval

DEnter_Tour_Area_uf_Interest

| CreateContoursFromAQL:Enter_Your_Area_of_|Interest

| & does not guarantee
accurate output contours at
any user desired interval.
All DEM files have a best
supportable contour interval
dictated by their vertical

‘ Ouput Contour Interval (in Feet)

YL

- accuracy. Users should

v

QK

ENGINEERING FIELD TOOLS

Cancel

review the metadata for
their input DEM and
determine the vertical hd

arrurariys nf thair data Tha

Environments... << Hide Help Tool Help

4/1/2021




In ArcCatalog, browse to the newly created geodatabase:

~ (Catalog
G-y @ E- 2

Location: | E GIS

£ Steele
= £ Wabasha
£ Eggenbrger
£ Evers
= EJ Livingston
= EJ Gls

= L3 GIS_EngTools.gdb
27 Layers /
## GIS_DEM

@ GIs_Hillshade
=] GIS_EngTools.txt
£ Miller_Tom
£ Peterson_Boh

[ = I B

= GIs
= L GIS_EngTools.gdb
1 Layers

Bl Copy
X Delete
Rename
<» Create Layer...
5 Load 3
| Export »
= Build Pyramids...
B Calculate Statistics...
8
£ Generate Tile Cache..,
= B Share As mage Service...
Bl
@ =] [Item Description...
& “f Properties...
@ E N L |
! Fi Properties
w0 piq _
I Tr Dlspla}rsf.he properties of the
|j p selected item.
[ Rt

4/1/2021

This tool creates a GIS_DEM that may
need to have some adjustments done for
units.

Right click on the GIS_DEM and select
properties.




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  Key Metadata

Property

Left
Right
Bottom

= spatial Reference
XY Coordinate System
Linear Unit
Angular Unit
False_Easting
False_Morthing
Central_Meridian
Scale_Factor
Latitude_Of_Origin
Datum

Linear Unit
Vertical_Shift
Direction
Datum

Vertical Coordinate 5...

Value
555753, 732275

556366.732275
4395930.23583

Edit..

NAD_1983_UTM_Zone_15N
Meter (1.000000)

Degree (0.0174532925199433)
500000

0

93

0.9996

i)
D_Marth_American_19583
MAVD_1958

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

two steps.

Foot_US (0.304801)
i]

pasitive up
Morth_American_Vertical_Datum_1958

ENGINEERING FIELD TOOLS

Cancs

Apply

4/1/2021




Select the Z Coordinate System tab.

Spatial Reference Properties

XY Coordinate System £ Coordinate System’  Z Domain

e v| |T*r'|:|e here to search V| a :ﬂ-_| &~ %

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

4/1/2021



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
Name: a v 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_US
Meter ;
Meter_German oy
Micrometer
Mile_US
Millimeter
Manometer ply
Mautical_Mile
[ Y P N I . H S [ P

ENGINEERING FIELD TOOLS 4/1/2021



= Layer
v ElE
- Bl Copy
H ¥ Remove
L .
loins and Relates 3
» 7 = Add the GIS_DEM to the table of
= M GIs| % <hem e tayer contents and right click on that file.
I
Data=»Export Data
= I ## Zoom To Raster Resolution b
= 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
=] I 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 > |

fEa =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 !

4/1/2021



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

Choose the location to place the

Lise the same coordinate system as: resulting .shp file.

(®) this layer's source data
() the data frame

the feature dataset you export the data into
(only applies if you export to a feature dataset in a geodatabase)

Output feature dass:

C:5_Projects 2019\ WabashaLivingston 'G5 Export_Output shp

V|Eil

ENGINEERING FIELD TOOLS 4/1/2021



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

g Overview ] EFTMap| | Preliminary

Drawings ]
] J Below is a screenshot of the

Surveys . .
Gmue: d Surfaces window and fields completed for
Alignments Impart DEM importing the DEM, Contour

shapefile and imagery (if needed).

Sheet Data

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

circled options.

&, Import DEM Data *

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

Title | LIDAR |

DEM Data File | Ch_Projects\201% Wabasha' Livingston\ GIS\GIS_DEM.tif |

Contours File | C_Projects\ 2019 Wabashat Livingston\ GIS\Ex port_Cutput.chp |

Unit Conversion (metersto@ Convert Z coords vD

[Image Files

Add Image

Layer Title | Wabasha |
Image File [ CA\_Projects\2019\WabashaLivingston\GlS\Wabasha_Te| | Select ( Copy ]

Transparent I Opaque

ote: In order to include these files in the zipfile produced with
‘Export Custormner 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,

QK Cancel

4/1/2021



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

US Survey feet ¥ (Easting): 1.822,928.07 Y (Morthing): 18,062,298 4
UTM_15N Elev. from DEM LiDAR

ENGINEERING FIELD TOOLS

4/1/2021



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

4/1/2021

=2 Insert Station

g Move Points

" Apply Curves




ENGINEERING FIELD TOOLS TERRACE/WATER AND SEDIMENT CONTROL BASIN DESIGN

This reference guide covers the design of a simple water and sediment control basin using the
Engineering Field Tools program as provided by the Natural Resources Conservation Service.

Creating a New Design

[ NRCS Engineering R TBE AGEOT

File ] Edit Utilities Help Under the File menu Select “New

Mew Survey Design :/ Terrace Design”
Mew Terrace Design &

Mew Waterway Design

Hydraulics Formulas

Import L
Export »
Exit Ctrl+X
' ™
ﬁ. Mew Terrace l =) ﬂ
Customer

Select or Mame the Customer you will be working with.

»

Aarcn Training

Bany

Christopherson

Class Example Jimbo Johnson-20
David Radtke L]
Dean Turek N
Demming

Dittrich

Example Customer
Fenske

Fred Keller

Glen Larson

Hoeg

James Dittrich
kramer

Kuiters

Mark Debner
Melvin

Pete Weis

Rae Fredrick 7

m

|| Create a new customer or

Select the Customer to work with, .y
select an existing customer

or enter a new Customer name here:

Training

(Landowner)

< Back Next > -

EFT MANUAL 1 April 2021



ENGINEERING FIELD TOOLS TERRACE/WATER AND SEDIMENT CONTROL BASIN DESIGN

-
& Mew Terrace

O )

Project

Select or Marmne the Project you will be working with,

Select the Project to work with,

or enter a new Project name here:

5E Minnesota

<Back || Nea> || Finisn

Cancel

L

=
l&n New Terrace

[ [ O |

TerraceDesign

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

Enter a new TerraceDesign name below.

The above list entries already exist, and cannot be used.

Example|

|| Cancel

April 2021

Select a project from the list

/ to work with if you have an

existing customer or create a
new project. Ex: Location
(Township/Section)

Enter the name of the design.

(Type: Basin/Waterway)

EFT Manual



ENGINEERING FIELD TOOLS TERRACE/WATER AND SEDIMENT CONTROL BASIN DESIGN

ﬁ,,, MNRCS Engineering Field Toals iﬂﬂl_

File Edit Utilities Help

&, Overview 2% [ EFTMap| | Example \
Dirawings

Surveys

Ground Surfaces
Alignments

Sheet Data
Background Images
Terraces
UnderGround Outlets

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

Overview

EFT Map

Example (Project Name)

Highlight the project name to
begin the design.

&, MNRCS Engineering Field Toals iwl.ﬂ.!.f:_

File Edit Utilities Help

&, Overview ™ EFTMap || Example 22

Surmmary

Info | Background

b Report Title Block Information
» Project Information

b Design Elements

The project tab will have a
Summary tab that includes an
Info tab and Background Tab.
(Expand both of these tabs to
see the input information)

elevation

Background

of oultet

Report Title Block Information — Project name, designed, drawn, checked,
approved, applicable dates, location of project

Project Information — Description of the project, benchmark description and

*Design Elements* — The majority of the work will be done here.
Surveys, Alignments, Terrace, UGO, Forms

Landowner Preferences — Equipment width, Crops, Tillage, type of structure, type

Site Characteristics — Soils, Soil loss, Landscape Characteristics, Assumptions

EFT MANUAL

April 2021



ENGINEERING FIELD TOOLS TERRACE/WATER AND SEDIMENT CONTROL BASIN DESIGN [
Importing a Survey

= Design Elements

Surveys
-N
- Under the Survey Window
select New.
r.&. Create New Survey Mw

-Name the survey that you
would like to import.

Select a Mame for your Survey:

Design Survey il -Make sure that the XYZ

Please select which type of Survey to create: option is selected to import

Loz - | / electronic survey points
Radial i

_| -Click OK

Station/Offset

[ 0K ] I Cancel I

L = Select “Import Data”

|

Irnport Data

| “# Import Data

April 2021 4 EFT Manual



ENGINEERING FIELD TOOLS TERRACE/WATER AND SEDIMENT CONTROL BASIN DESIGN

i, Import Data Wizard l S] |-

Click Browse to locate .csv

Choose a file to import . .
P file from desired folder.

Select a file frem the local filesystem to import into EFT.

Select 3 file to import (make sure that the file type

is set to .csv)

File Preview:

< Back Mext = Finizh

EFT MANUAL 5 April 2021



ENGINEERING FIELD TOOLS TERRACE/WATER AND SEDIMENT CONTROL BASIN DESIGN

| &, Import Data Wizard

B &2

Choose a file to import

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

Select a file to import: QUINCY SURVEY EXAMPLE.csv

Browse

File Preview: 1378 16010078.9606,1878199.4298,1133.5438,08 gs
1379,16010055.1377,1878207.0108,1133.5311,08 gs
1380,16010031.3149,1878214 5917,1133.2361,08 gs
1381,16010007 4920,1878222,1727,1132.9248,08 gs
1382,16000983.6691,1878229.7536,1132.6405,08 gs
1383,16009959,3463,1878237,3346,1132,3844,08 gs
1384,16000936,0234,1878244,0155,1132.0236,08 gs
1385,16009312.2005,1878252 4965,1131 522608 gs
1386,16000888.3776,1878260,0774,1131.0190,08 gs
1387,16000864.5548,1878267 6584,1130.7661,08 gs
1388,16009840,7319,1878275,2393,1130.4940,08 gs
1389,16000816,9090,1878282,8202,1130.2439,08 gs
1390,16009793.0862, 1878290 .4012,1129.9018,08 gs
1391,16000769.2633,1878297 9821,1129.6160,08 gs
1392,16000745.4404,1878305.5631,1129.4212,08 gs
1393,16000721,6175,1878313,1440,1130,0385,08 gs
1394,16000697 7947 1878320,7250,1130,6072,08 gs
1395,16009573.9718,1878328,3059,1130 9814,08 gs
1396,16000650,1489,1878335,8869,1131.4330,08 gs
1307,16000626.3260,1878343.4678,1131.7759,08 gs

Finish

J

Cancel ]

The file preview will show an
example of the points that
you are importing. This is
Just an example and not the
full list of points

-Click Next

April 2021 6
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ENGINEERING FIELD TOOLS TERRACE/WATER AND SEDIMENT CONTROL BASIN DESIGN

i |
&, Import Data Wizard l B S

Select a conversion format

Select a conversion format for your imported file.

Choose the format of the imported file:

PMEZD: Point Name, MORTHING, EASTIMNG, Elevation, Description

EM: EASTING, MORTHING

EMD: EASTING, MORTHING, Description

EMZ: EASTING, NORTHIMG, Elevation

ENZD: EASTING, NORTHING, Elevation, Description

Garmin DMR: Type, Point, Lat., Leng., Morthing, Easting, Desc.
Garmin DMR: Type, Point, Lat, Leng,, Morthing, Easting, Desc,, Elev.
ME: NORTHIMNG, EASTING

MED: NORTHING, EASTING, Description

MEZ: MORTHING, EASTING, Elevation

MEZD: MORTHIMG, EASTING, Elevation, Description

PEM: Point Mame, EASTING, MORTHIMG

PEND: Point Marne, EASTING, MORTHING, Descripticn

PEMZ: Point Marme, EASTING, NORTHIMG, Elevatian

PEMNZD: Point Name, EASTING, MORTHIMG, Elevation, Description

PME: Point Mame, MORTHING, EASTIMG
PMED: Point Marne, NORTHING, EASTING, Description
PMEZ: Point Mame, NORTHING, EASTIMNG, Elevation

PMEZD: Point Name, NORTHING, EASTING, Elevation, Description
PMEZVTD: Point Name, NORTHIMG, EASTING, Elevation, Visibility, TINability, Description
PZEM: Point Mame, Elevation, EASTING, NORTHING
PZME: Point Mame, Elevation, NORTHING, EASTING
Trimble PENZ: Point Mame, EASTING, MORTHIMG, Elevation
Trimble PMEZ: Point Mame, NORTHING, EASTIMNG, Elevation

PENZVTD: Point Name, EASTING, MORTHING, Elevation, Visibility, TINability, Description

Unit Conwversion (meters to feet] Mo conversion v /

Select a conversion format.
You should be selecting
“PNEZD’” as this is the
standard format used with
most of the electronic
survey equipment.

(this can be preset in the
preferences)

-***No conversion

-Click “Finish”

[ L

Next > Finish | [ Cancel |
TN
Mame X (Easting) Y (Morthing)  Z (Elevation) \ Visible (Tinable) Description
1378 1878199430 16010078961 1133544 08 gs
1379 1878207.011 16010055138 1133531 08 gs
1380  1878214.592 16010031.315 1133.236 08 gs
1381 1878222173 16010007492 1132925 08 gs
1382 1878229754 160099836560 1132441 08 gs
1 1

1303 1970737 230 1EANONEN S48 1437 304

(| () Accept Edit ’ 23 Cancel Edit
\ |

EFT MANUAL 7

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 and
survey points on pipes,
walls or other structures that
do not represent the
landscape should not be
tinable.

Select Accept Edit to
confirm and close this
window.

April 2021



ENGINEERING FIELD TOOLS TERRACE/WATER AND SEDIMENT CONTROL BASIN DESIGN [

&, llegal Point: 1378 S5 You may see this warning
box indicating that certain
points are outside the
border. Click OK and go
back into the survey and
find the name of the point
(1378) and uncheck the
Tinable box for that point.
At times there has been
more than one point to be
modified.

| TIMabkle point cutside border: Name: 1378, I1D: 225

Go to the EFT Map tab. This
is where your survey should
show up. You will have to
click the full extent button to
zoom to the surveyed area.

® blekFhlkdlrRK

The display of the contours

1128.4
ne =Nl @and surfaces can be
Drawings T .
2 e Tt manipulated through the
‘ Swe}rs. 3 el ] et : table of contents located to

4 [ Desian Sunvey \ . o the left of the mapview.

onts s—1 Right click on these items to

|_3|EIE|5 1126.8 1427 7

. .4 View the options available.
Elevations

4 Ground Surfaces

HE ] AV TS P T
NN s g - - ESSTANG
4 TIM Surface o N S B 20 e _Hﬁgn:.ss 12%%e gs
. b ) g VL .. & iy o¥a%s ko2
Triangles S e ¢ ¢ (2 RS oo e
. Fe dhi s = o 41850 TR
Breaklines T e ety B AR NEX 7 Manner 1‘%36 Bt
) e b 0 £ { N5 14% e es
Contour Labels SR ; ‘ b s : o e Yo
B i 128 8 ]
Minor Contours 1127 1435 ¢ GESE« 4:_1'3.;5 139 : Duns
: TR L 11afe 139308 o5
Major Contours Toa7 vy e 1S 1)
7 pfanneL J 12
Border 11272 1598 65
: 1125.5/f428 cRAMEL
Ground Points s At -
. ikl 'Flir-JmEL1 ! e
Alignments eila g/ V221 MEREGST R
148 1440 CRANNEL . -1
£, _ tizod 1pefacs e
4 Sheet Data ! ]‘ig;;‘-m B ANNE] Fy '829;
Grid fasats o~ 1iza@ ) 1e2008 65T ] -

7, J1asats 63
& 1120.4 128 HANNEL

U2 GS

Background Images

Terraces
UnderGround Outlets
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ENGINEERING FIELD TOOLS TERRACE/WATER AND SEDIMENT CONTROL BASIN DESIGN

Adding an image to the map

[¥] Background Images | Images.

Right Click on Background

4 Terraces Add Background Image <
a 7] Basinl

ri Add Background Image

]

Layer Title Olrnsted

m [

Image File C_Projects\Training Quincy 13 Project\ Olr

Browse to image
file. May need to
change file type
to view needed
file.

Transparent - D Opaque

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 impeort. The image will then be copied/moved

to the Customer directory, and can be shared among design files.
| ok | Cancel |

EFT MANUAL 9

_— | Select OK

April 2021




ENGINEERING FIELD TOOLS TERRACE/WATER AND SEDIMENT CONTROL BASIN DESIGN

Alignments

Delete

Rename

Parallel

=
Hff)

I ﬂ,, Create Mew Alignment ﬁ
[ | Select a Name for your Alignment:
Basin1
oK Cancel
20
0.0
0 4

Map Edit Operations

’ o Sketch Alignment

[ (. Insert Station ] ’ s Move Points

-_— Al et M=

imported Alignments will

for the basins and tile.

-Select New

After the survey has been

need to be created. These
are the channel alignments

Name the alignment and
click OK.

Click Sketch Alignment
-a window appears
reminding the user that this
operation will overwrite any
existing alignment that has
been created. Click OK

.ﬁ" Replace Alignment Content?

OK to proceed?

Sketch operation will delete all existing stations on this alignment.

OK

||

Cancel

i &g —w—

Snap to Point

April 2021

Selecting “Snap to Point”
will allow you to create an
alignment exactly where you
surveyed the channel.

10
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ENGINEERING FIELD TOOLS TERRACE/WATER AND SEDIMENT CONTROL BASIN DESIGN

Elevation

11300

11280

11260

11240

11220

11200

Ground Profile

Ground Surface, ==

0 0 4

Map Edit Operations

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440

450

A profile of the existing ground surface will be generated from the
alignment that is drawn by “snapping” to the channel’s surveyed
points.

*If there are corners in the alignment, it is suggested to click
Apply Curves for the alignment. This aids in the drawing of
the embankment surface.

(L) Accept Edit <

Terraces

Select “Accept Edit” when
completed.

480

500

520 540
Stati

M

Select “New” to create a
new terrace design.

Open
Delete

Rename

[[[[R

Replicate

-
ﬂ,, Create Mew Terrace P

Pr—

Name the new terrace/basin and

[0] Select a Mame for your Terrace: —-/ select “OK” (Eg Basin 1)

ok || cancel |

EFT MANUAL 11
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ENGINEERING FIELD TOOLS TERRACE/WATER AND SEDIMENT CONTROL BASIN DESIGN [

Info tab

Info | Hydrology | Soil | Vegetal | Profile | Template | Design The deSign will open with multiple
tabs available.

The Info tab requires us to chose
an alignment from the menu.

Basin 1

Terrace Type |WASCOB v|

Alignment Basinl - E E

Stripping Depth (in) 6.0

Construction Benchmark

Set Terrace Benchmark

\ Select “Set Terrace Benchmark” to

be able to fill out an Elevation and
Description of the location.

Hydrology tab

This is self explanitory but make sure the Drainage Area is filled out in acres, the Precipication
in inches and a Curve Number is defined. The watershed length and slope can be documented
but are not needed for determinining the runoff volume. Ensure that the correct sedimentation
rate is chosen. Lastely make sure that the Caldwell Method is the Flood Routing Model
selected and start the first design with a Flood Duration of 24 hours (recommended). **The
flood duration can be adjusted by the hour if the MN Preferences were set prior to beginning

the project.
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Drained Area (ac) 1.80

Madel Qutputs
Runoff Model: EFHZ Hydrology -

Precipitation (in) 4.50

Storm Type MSE3 -

Curve Mumber 74

J

Watershed Length (ft) 1000.0
Watershed Slope (%) 30000

Model Outputs

Dresign Life (yr) 10

Erosion Model:  Simple Erosion -

@ate (Tfac-yr) 5.00

Trap Efficiency 0900

Sediment Density (T/cy) 1.00

Model Qutputs

@uting Model Caldwell @ -
Flood Duration (hr)  24.0 -

Select Run Simulation Models to
calculate the runoff storage —

[Run Simulationﬂodels] volumes.

| —» Runoff Storage (cu ft): 8551.79
Equiv. runcff depth (in): 1.24
Required Discharge (cfs): 016

Soils Tab

The erodibility class has to be chosen based on the soil type classification from the soil survey.
This is intended to determine the tractive stress properties of the soils in the channel. Below is
a decision tree for deciding which erodibility class one should use for their respective soils
which is derived from the MN Engineering Field Handbook Part 650 Chapter 7 (MN 7-13.8)

https://www.nrcs.usda.gov/Internet/FSE DOCUMENTS/nrcs142p2 021665.pdf
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Info |Hydrology | Soil | Vegetal | Profile | Template | Design

Allowable Soil Stress
Direct entry

@ Erodibility class

Soil parameters

Decision Tree

R
0.030

Erodibility |ERODIBLE -

Eradibility

Easily Eroded
Ercdible

Erosion Resistant

Very Erosion Resistant

CL

0.020
0.030
0.050
0.070

0.0156

Soil Grain Roughness

Allowable Stress  Soil Type

Weak/sandy materials
CL with plasticity on erder of 10
CL with plasticity on order of 15

Slightly < maximum base value CL and 5C material

If the soil textural class is And the reference Pl is the erodibility class is
CL Any value Erosion resistant (ER)
CH Any value Very erosion resistant (VER)
CL-ML PI<=16 Erodible (E)

CL-ML PI> 16 Erosion resistant (ER)
ML PI<5 Easily erodible (EE)
ML 5<=PI<19 Erodible (E)

ML PI>=19 Erosion resistant (ER)
MH (elastic silts) PI<=15 Erodible (E)

MH (elastic silts) PI>15 Erosion resistant (ER)
SC, SC-SM, SM PI<5 Easily Erodible (EE)
SC, SC-SM, SM PI>=5 Erodible (E)

SP, SP-SM, PT, organics Any value (typically PI <5) Easily erodible (EE)

Vegetal Tab

This tab defines the vetation that is to be used in the channel of the basin/terrace. In most
cases there is not any vegation in the channel. For this reason the Mannings n values for both
Stability and Capacity should be set to 0.035, the value for bare earth. The vegetal cover

should be set to None (bare, 0.0) indicating there is no vegetation.

April 2021
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Info | Hydrology | Soil | Vegetal | Profile | Template | Design

Stability Retardance

@ Manning's n

Le

Retardance Curve Index
Stem Length/Density 010 11.0
Retardance Class C

Vegetal Cover(_ Mone (bare, 0.0] -

(select or enter numeric value)

Capacity Retardance

@ Manning's n @
Retardance Curve Index 0.04
Stem Length/Density 0.10 11.0
Retardance Class B
Profile Tab

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

1. Select Sketch Channel to begin drawing final channel.
a. Pick an elevation along the ground line above what you estimate the height
needed. ***Make sure the planned channel is slightly below the orginal ground.

2. Right click on the profile view and select Set Outlet Location. Then click on the profile
at the location where you would like to place the intake (station and elevation). A
window will appear where you can define the Drain, Drain Fraction, Offset and connect
it to an underground outlet. ***You will not have an underground outlet to connect to as
it has not been defined yet.

3. Right click on the profile view and select Estimate Water Level. Then click on the
profile at the elevation which you would estimate the maximum water level for this
structure. This aids in the initial design run of the structure.
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Infe | Hydrology | Seil |Vegetal | Profile| Template | Design

Profile
Elevation Profile of Basin1
11300 o
RSN - Ground Surface ==+ .u"""

Channel ™ e———— "m

Water Level ‘\ _,-

Drain Location ‘Dr ',.’

" ¥
N K
11280 ! /
% !
/ K
R, y
R-1,417%., 7
Ly r
11260 Mo A
>, R-4, 4.81%
, -
5 P
H Iy
Estimated Water Level )7
.’.
)
11240 5
."'
i
ﬁR-B_ 315

Sketch Channel

Sketched Channel /
11220
&) Insert Vertex

Outlet Location @ Move Vertex

@l Cross-Section

11200

—|— Show Coords

0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+
HE  Fine Grid

Generate Terrace Profile

View Controls " Sketch Channel [ [ D0 Insert Ve Clear Profile

Shift Terrace Profile

Template Tab

This tab will define the cross section of the planned basin dimensions. Follow these steps to
accuarately define the desired dimensions for your project.

1. Orientation: Choose the direction of the cross-section. When looking along the chanel
alignment in a direction of increasing stations what direction is uphill from the flagline
location. The UPSTREAM_TOE should be selected.

2. Cross-Section Controls: These options control the shape. Select from DB to choose
narrow base, grassed-backed, or broadbase. The dimensions of each can be modified
by double clicking on an item in the Default Template. Make sure you Apply Defaults
if changes are made. **The Front Height refers to the minimum height to be built. This
will have an effect on the ends of the basin.

3. Optional Shape Controls: These control the overfill amounts and reactions of the berm
at the ends of the structures.
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Info | Hydrology | Soil | Vegetal | Profile | Template | Design

 Orientation

Uphill Direction
Uphill is to

Flag Line Locatio

) Right

when locking along the Alignment

Cut slope

Offset from Alignment (ft) 0.0

 Cross-Section Controls

Default Template

UPSTREAM_TOE

Existing ground

Bottom wicth

Top width

Back cutslope

MName Cut Slope Front Slope  Back Slope  Btm. Wi Front Height op Width Select from DB
MNarrowBase 500:1 3.00:1 200:1 2,00 1.00 3.00 IAPF")‘ Defaults‘
Vertex Templates
Station MName Cut Slope Front Slope  Back Slope  Btm. Width  Front Height  Top Width  * Select from DB
1+22.2 MarrowBase 5.00:1 3.00:1 2.00:1 2.00 1.00 3.00 Copy
1+70.4 MarrowBase 5.00:1 3.00:1 2.00:1 2.00 1.00 3.00 E
3+001 MarrowBase 5.00:1 3.00:1 2.00:1 2.00 1.00 3.00 Paste
3+49.0 MarrowBase 5.00:1 3.00:1 2.00:1 2.00 1.00 3.00 ﬁ
4+203 NarrowBase 500:1 300:1 200:1 2,00 1.00 300 -| [ SiopeLimits |
 Optional Shape Controls
Back Cut
Overfill Mgde | PERCENT -

Bank Start Slope

Design Tab

Overfill Amount (%) 100

Freeboard Mode | NONE

Mode | RATIO_BASED

Value (ft/ft] 1.0

Limit (feet) 5.0

Grade Channel/Bank at Start

Bank End Slope

[] Enable back cut
50
19

Mode | RATIO_BASED

Value (ft/ft) 1.0

Limit (fest) 5.0

Grade Channel/Bank at End

This tab will run the design parameters against the hydrology requirements to develop a
required height. Follow the steps below to complete the design.

1. Simulate Runoff to ensure you have an up to date storage volume requirement.

2. Compute Storage at the estimated water level. This may give you a warning on fill
height as it is running the design at whatever you picked.
3. Design Terrace to run the design and calculate the actual height and elevation of the
top of the berm.

The model outputs section displays the required elevation as well as quantities of

earthfill/excavation. Also included are the Flooded Area acres and Computed Storage volume
in cubic feet.

EFT MANUAL
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The channel section displays the channel profile and cross-section templates. You may need
to make some modifications, in both the profile and cross-section tabs like channel elevations
and topwidths.

Info |Hydrelogy | Seil | Vegetal | Profile | Template | Design

Terrace Design Model Outputs

For water elevation 1126.70 ft:
Total Cut (cy): 1117

Simulate Runoff

Water Elevation (ft) 1126.70 Compute Storage

Total Fill (cy): 3359

Cut/Fill Balance (cy): -224.2

Target Cut/Fill Ratic 1.00 Balance Cut/Fill Cut/Fill Ratio: 033

l ]
l ]
Req. Storage (cu ft): 10860.29 | DesignTemace |
l ]
l ]

Edit Balance Params Stripping Velume (cy):  100.2

Flood Area (ac): 0.21
Computed Storage (cu ft) 10934.23

= Channel

Profile Points | Cross-Section Templates

Station Ground Channel Length Grade Flow Q Flow Velocity Flow Depth Front Height Design Height Drain Bleck
1+222 112806 112797 4820 417% 000 0.00 0.00 1.00 1.10

1+704 112624 112596 12970 2.27% 054 1.95 0.13 1.00 1.10

3+001 1123.50 112302 4890 315% 236 263 0.29 1.00 4.07 Basin 1 Intake

3+49.0 112483 112456 7130 481% 035 232 0.16 1.00 2.36

4+203 112811 112799 000  0.00% 000 0.00 0.00 1.00 1.10

- Design Status

No errors or warnings

***This completes the design for Basin 1. Select Accept Edit to close the window and return
to the Summary page. Use the previous pages to design additional basins. Once completed an
Underground Outlet Design will be built.

Design of Tile Outlet

UnderGround Outlet i
nderGround Outlets Select New in the

Underground Outlets box.

*The alignment for this

= needs to be already drawn.

Rename

Simulate

=
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i ﬁ,l Create Mew UnderGround Cutlet l&

"] Select a Mame for your UnderGround Cutlet: Name the tile line and
Basin Tild] <«——| select OK.

| ok || cancel

Ensure that the alignment for the
tile is selected. Also make sure the
soil type along the tile route is

Info Tab correct to check allowable velocities

F'ru:ufile

Basin Tile
Alignment Basin Tile -
Back-Fill 5oil | Silt_or_Silt_Loam v]

Construction Benchmark

[] Set Pipeline Benchmark

Profile Tab

This is where you will draw the profile, insert grade breaks and inlets. Use the steps below to
design the underground outlet for the basins. (Graphics on next pages)

1. Select Sketch Pipe to begin drawing the profile. | start with the left side. Some
assumptions can be made to the starting station and elevation but if the Cursor
Coordinates are on (View Controls) you will see this information. You will see the table
populate below showing the grade breaks and associated slopes. A predetermine pipe
size has been assumed from previous settings.
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Info | Profile
Elevation Profile of Basin Tile
11300 :
Wate:r Lewvel
Ground Surface ===
/ Pipe | ——————
Rkl T Earthworks Design

11100 \ i P
P-1,6.44% ‘\\ o ‘/ \
.,

.

\B\ ) .,
s
1100.0 2+60.0 -

10900 g
TN ",
,
\.‘
.
——m,:___E
4+30.0 .3 1 g8y,
10800  LB8% 709
0+00 0+50 1+00 1+50 2+00 2+50 3+00 3+50 4+00 4+50 5+00

Station

& Sketch Pipe I l ‘=) Insert Fixture ‘ I e Move Fixture

+ Pipeline Components

[J0+01.2 (place-holder
|| P-1,258' x6" CORRU
[12+60.0 (place-holder)
|| P-2,170' x6" CORRUG_PE pipe
[ 4+30.0 (place-holder)

m

2. Right click on one of the (place holders) in the pipeline components to Set the Fixture.
The intakes should be pretty evident by the stationing on where they are. Then choose

the correct fixture type. Each one of these components indicated with a red box [
needs to be set in order for the design to work correctly. The blue pipelines can be left
alone for the time being. Accept these edits when completed.
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+ Pipeline Components

D_‘ﬂ+ﬂl,2 EP'ECE-h Aldart i

|| P-1, 258' % 6" C( Edit Component

Choose a fixture type from the list below:

Grade Break
Elbow

Tee

Junction
Canopy Inlet

’, : .
- j. Choaose Fixture Type

Standard Outlet
Vertical Outlet

[]2+60.0 (place-h @ Delete Component MoFidure
|| p-2,170'x6" C(
(1 4+30.0 (place-h
- Generate Pipeline Profile — [ oK ] [ Cancel
Riser Inlet Inputs
Id Basin1Intake Station (ft) 0.0 <+« |

Flowe O (cfs) | 0.52

Idaterial | CORRUG_PE_PERF

Pipe Size (in) | 6.0

Manning's M | 0,015

[ Pressure Flow

Use Manufactured Riser | HICKENBOTTOM 6

Inlet Top
Guard | CAPPED
Top Opening (iny [ 1.00
Plugged Fraction 0.50

Perforated Riser

Hales per ft | 40

@ Round Perf 1.00 Perf, diarm., in

Rectangular Perf 0.00 Perf, width = 0.00

Plugged Perf Fraction 0.5

EFT MANUAL
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Intake Stations

Pipe Elevation (ft) 111943

Perforated \

Tile elev

Pressurizable

Select Intake

Select...

/

Qtop = 000 cfs

Height (ft) | 3.0

Qperf = 0.52 cfs
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Water Source
iy Based on drawdown
Terrace Conditions: . .
Terrace and Qutlet: | pg Connection Required Q: @ «— | time selected in
/ Basin 1:Basin 1 Intake (4.9) Flood Elevation: 117 Rt hydrology (i.e. Flood
ConlneCt to Basin 2:Basin2 (262.3) Channel Elevation: 11230 ft Duration = 24 hr)
baS|n Pipe Depth below Channel: 35 ft
0.3 [7] Enable Edit
1.0 [7] Enable Edit
Orifice Plate Chlolose .
5 3 _ Orifice Size
Uze Orifice Orifice Depth (in) 6.00
User-Defined Size Diameter (in) 3.00 Qorifice = 0.52 cfs
Offset Pipe
[ Use Offset 0.0
0.0
CORRUG_PE_PERF Perforated
6.0 Pressurizable
0.015

Compute Capacities

Design Controls / Note actual release time!!
e

Qperf + Qtop = 047, Qorifice = 0.47

Average Flow: 047 cfs
Release Time: 8.1 hrs
UGO-5izing Flow:  0.52 cfs Qperf + Qtop = 0.53, Qorifice = 0.52

3. The designed underground outlet needs to be Simulated. Click on Simulate when the
desired tile line design is selected. This simulation will adjust the tile sizes based on
voume of water delivered.

UnderGround Qutlets

Delete

Select Simulate

Rename

=

April 2021 22 EFT Manual



ENGINEERING FIELD TOOLS TERRACE/WATER AND SEDIMENT CONTROL BASIN DESIGN

Select Design Network

Network Pipelines

Basin Tile | Design Network | | Set Gravity Flow | | Set All Gravity |

’ Edit Pipeline HSetPressureFI:}w” Set All Pressure l

Fipe Details
Pipeline Marme Actual Q@ Capacity Velocity Length Grade Material Status
Basin Tile P-1 0.52 1.25 6.07 2600 661% CORRUG_PE «" No Problem
Basin Tile P-2 1.04 1.58 8.60 1700 10.54% CORRUG_PE «" No Problem
Basin Tile P-3 1.04 1.35 4.26 499 1.88% CORRUG_PE «" No Problem
Design Status

Basin Tile

Pipe:P-1, Mo Problem
Pipe:P-2, Mo Problem
Pipe:P-3, Mo Problem

Tetal Flow Q for this pipeline: 1.04 cfs

Select Accept Edit

EFT MANUAL 23 April 2021



ENGINEERING FIELD TOOLS TERRACE/WATER AND SEDIMENT CONTROL BASIN DESIGN

Standard Forms

Forms

Select New

Delete

Rename

=
L

4 rﬁ. Create New Form M

| Select a Mame for your Form:

- " O and M

Select form type:

Construction5pecs-430
Construction5pecs-516
Construction5pecs-614
Cooperator Approval
Cover Page

Cower Sheet_AS
S 1N -ENG-098
O&M-430
O8&M-516
Spec Details_412
Stn WASCOB-Terrace 2014
grass_ww_412_OM_8_2017
under_out_ 820 _OM_E_2017
water_sed_basin_638_0M_E_2017

Standard forms can be incorporated into the
design so they will automatically print with the
design.

These forms need to be placed in the following
location.

C:\Users\your user
name\AppData\Local\EFT\.eft\workspace\formTem
plates

-Seeding Sheets
-GSOC

-O&M
-Specifications

April 2021
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Print Reports

***Make sure you save your design before Printing Reports to ensure it has the most up to
date information.

File | Edit Utilities Help
Mew Survey Design
Mew Terrace Design

Mew Waterway Design
Hydraulics Formulas

Import r
Export 3

Savellll

Close Terrace Design /
|z Save Terrace Design Ctrl+5 4 -
[zl S5awe As Terrace Design / Print Reports
Print Reports Ctrl+P 4
Exit Ctrl+X

***Before we print the reports we should develop a Map Sheet (Cover Sheet). This is located
on the Map tab in the table of contents.

4 Sheet Data
Gri Mew Map Sheet |

- I o PN S s
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,Q,EditMapsrl X

Edit Map Sheet parameters below:

Drawing Name  [Training

Sheet Title  Planview Sheet Size

Sheet 5
== A —8.5x11
e B 1117
Print Scale, ft/in  100.0 D — 22x34
Opticnal Symbols
Merth Arrow Scale Bar Legend Key

Boundary of created
sheet (Color can be

changed)

: D Select Preview Sheet
! —— | ormovesheetto
i Preview Sheet b encompass the area to
: Edit Params be displayed.
L Move Sheet

Delete Sheet

Save Map-Layer Config

Restore Map-Layer Config
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| & :
|,8#: 7 | Too much showing?
(LR
Elsd
4 ‘ Suggestions:
: -turn off layers in table
55 il | of contents to reduce
35i§§ legend items.
22028 | -shut off points
-change colors of
i | | contours....
g i -change colors of
5 alignments
I 2
Eiigﬁg
= E
G E
--Go back to File>>Print Reports
ﬁ Run Reports
) Upon checking each
Please select desired Reports from the tree below: box, you will be
Reports for Design Tool: Example asked to configure
4 7 Header " each report.
AppendFiles B
P Example
Alignments Report
((¥DMap Sheets Report
(ZDPipeline Reports =
Project Points Report
Survey Data Report
(¥ erraces Reports
(#Inlet Details _
a [ Footer B
AppendFiles -
Auto-Mumber Pages
| ok || cancel
J
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& Configure Pipeline Reports

[ESEER=CS)

Select Pipe Lines

Select Pipeline(s) to be included in the report.

e N
| <galc [ Ne> ]| )Fnish | [ cancel |
N g
rﬁ. Configure Pipeline Reports @M

Select Required Reports

Select options for the Pipelines Report

Pipeline Profile Report
Documentation Report

Construction Checkout Report Sample interval 50

You may wish to

use a bigger interval
such as 100’

L ——
N
<Back || el || Finish/l[) Cancel |

3. Configure Terrace Report

Select Terraces

Select Terrace(s) to be included in the report.

TN

<Bacfl [ Netx ][ Yrinisn ||
N 7

Cancel

April 2021
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a. Configure Terrace Report

| D ) |

Terrace Report Options

Select options for Terrace Reports

Design Reports (one per package)

[¥] Terraces Summary Report
[ Include contral points, desc, starting with
[Tl Include signature block

[¥] Typical Cross-Section Sheet

Terrace Reports (one per terrace)
Terrace Profile Report

Cross-Section Report
Cross-Section Checkout Sheet
Documentation Report

Construction Checkout Report

Scale Factor 1.0

Sample interval 50

e (|

N\
Finish | | ) Cancel |
e

.
& Canfigure Inlet Details Report

EE)

Select Inlets
Select options for the Pipelines Report

f & Run Reports

Please select desired Reports from the tree below:

Reports for Design Tool: Example

4 [ Header
[7] AppendFiles

a [[] Bxample
[ Alignments Report
Map Sheets Report
Pipeline Reports
[] Project Points Report
[ Survey Data Report

Terraces Reports

N\ Inlet Details

4 [ ] Footer

7] AppendFiles
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