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EFT: Overview and Basic Tasks

Webinar Goals
• Overview of EFT software
• Hydraulic Formulas utility
• Earthwork Calculations using SET
• Waterway Sizing Wizard 
• Future Vision

Presenters
• Eric Fleming, Agricultural Engineer, USDA NRCS East National Technology Support Center, Greensboro, NC
• Kip Yasumiishi, Civil Engineer, USDA NRCS West National Technology Support Center, Portland, OR
• Carol Drungil, National Engineering Software Coordinator, USDA NRCS Conservation Engineering Division, 

Fort Collins, CO
• Norman Friedrich, Civil Engineer, USDA NRCS Iowa, West Union, IA



What: Tools for conservation engineering practices
• Surveying & Basic earthwork
• Terraces
• Waterways
• Hydraulic and other formulas

Who: NRCS field and engineering staff & Partners 

EFT Software Overview



EFT Software Overview

How to obtain software
• NRCS installations via CTS staff
• Others - eft.nrcs.usda.gov

Software updates through Help…Check for 
Updates
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Job based tools
• Designs using 3D surfaces

• Survey
• Radial, XYZ, or Station/Offset + DEM
• Structure
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EFT Software Overview

EFT Map features
• Layer Control
• Map Sheets

• Plotting
• Layer settings



EFT Software Overview

Local Customization
• Preferences
• State defaults

• Forms



EFT Software Overview

Output
• Design Documentation
• Construction plans
• Staking details



EFT Software Overview

Support
• Help file
• Install Example files
• NRCS Conservation Engineering Division web page

• eft.nrcs.usda.gov
• Videos

• USDA users 
• connections.usda.gov/communities/community/nrcsEFT
• Videos



EFT Hydraulic Formulas
Bundled Utilities to:
Calculate Pipe and Channel Flow
Calculate Flow Over Weirs and Through Structures
Calculate Areas and Volumes

Replaces older, Ohio Engineering version and the stand-alone Hydraulic 
Formulas application



Access Method 2: Utilities menu, Hydraulic Formulas

Access Method 1: File menu, Hydraulic Formulas



33 Formula Options:
 Channel Flow
 Pipe Flow
 Plane Forms (Areas)
 Solid Forms (Volumes)
 Structures
 Weirs



Trapezoidal Channel Example – Manning’s Equation

1. Select Formula in Left Pane

2. Edit values for design in Center:
• Bottom Width
• Depth
• Side Slopes
• Bed Slopes
• Manning’s n

3. Select Compute Button



Trapezoidal Channel Example – Manning’s Equation

Review Computed values

Adjust Inputs to get desired 
Capacity and Velocity values

Help Button: 
• how to use the formulas, 
• reference material, 
• examples

Help select n value Button:
• guidance on selecting 

formula input (other help 
options for other formulas)



Help Materials

Options to Open or Save as PDF

Comprehensive and Descriptive Info

For Trapezoidal Channels:
• 14 pages of explanation, 

guidance, examples and 
references



Trapezoidal Channel Example – Report



Pipe Flow – Pressure Flow

EFT currently does not include 
full culvert analysis

Pipe Flow, Pressure Flow 
formula is not usable with a 
submerged outlet

For a submerged outlet another 
tool must be used such as 
The Federal Highway 
Administration HY-8 Culvert 
Hydraulic Analysis Program

(NRCS User Guide 210_17_1)



NRCS Engineering Field Tools (EFT) - Resources

 State Conservation Engineer
 State Design/Hydraulic Engineer

 SME-Hydraulic Formulas
Quan Quan, Hydraulic Engineer
quan.quan@wdc.usda.gov
(301) 504-3952 (Office)

Presentation by: Eric Fleming, Agricultural 
Engineer, ENTSC
(336)370-3348; eric.fleming@gnb.usda.gov



EFT Waterway Sizing Wizard
Bundled Utility to:
Quickly size a waterway for a single reach
Create a report
Uses the same tractive stress method as WDT 

Doesn’t require survey data input to EFT
Won’t provide as detailed output as WDT



Starting the Waterway Sizing Wizard



Soil Strength Input

Three Methods to Input Soil Strength:
1. Direct Entry

 Need Allowable Stress
 Soil Grain Roughness

2. Erodibility Class

3. Soil Parameters
 Need Unified Soil Classification
 Plasticity Index
 d75 Particle size



Soil Strength Input – Where do I get this?

Web Soil Survey – Soil Reports, Soil Physical 
Properties (http://websoilsurvey.nrcs.usda.gov)

Engineering Field Handbook, Ch.7 Grassed 
Waterways – Tables, Charts, explanations



Vegetal Cover

Engineering Field Handbook, Ch. 7



Channel and Flow Input

Data Input:
• Channel Grade
• Design Discharge – from outside EFT
• Choose Channel Geometry

 Triangular
 Trapezoidal
 Parabolic

• Can fix Depth or Width or both can vary



Simulation

For the wizard to perform calculations the 
user must select Simulate.  Note the status 
at the bottom.



Simulation Complete

Note the Warning with suggestions to fix

Note the Fixed Width



Results



WW Sizing Wizard VS. WDT Comparison

WW Wizard
Quick Sizing Calculation
Limited to a single reach
Set channel geometry for reach
Doesn’t require detailed survey data
Doesn’t include Hydrology calculations
No earthwork (cut/fill) volumes

Waterway Design Tool
More expansive capabilities
Multiple reaches
Channel geometry varies x-sec. to x-sec.
Survey data required to create a surface
Hydrology routine included (EFH2 model with older Type I, II, III distributions - doesn’t use 
newer NOAA Atlas 14)
Calculates earthwork quantities 
Graphically shows areas of cut and fill



NRCS Engineering Field Tools (EFT) - Resources

 State Conservation Engineer
 State Design Engineer

 SME- Waterway Wizard
Eric Fleming, Agricultural
Engineer
eric.fleming@gnb.usda.gov
(336)370-3348 (Office)



EFT Survey Engineering Tool 
Structure Templates and 
Survey Design Reports

Kip Yasumiishi, P.E.
Civil Engineer - WNTSC



Survey Engineering Tool

 SET - software tool for survey note reduction, DTM and 
contour development, design applications, reports and 
map sheets 

Import Raster DEM and Image

Limited CADD features and C3D compatibility



SET Ground Surface Model

Raster DEM  (Import SET)

TIN DTM (SET Generated)
SET DTM



SET Features

Structure Templates
Pad
Pit Structures (3)
Land Leveling

Survey Design Reports
Project Points 
Survey Data
Structure (2)
Isopach (land leveling)



Structure Templates
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Structure Templates

Pad
Pit (3)

Land Leveling



Survey Design Reports 



Example Pad Structure
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Example Pad Structure  
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2



Example Pad Structure  

Zoom in



Survey Design Reports 



Project Points Report



Structure Design and 
Volume Report



Structure 
Stakeout Report



Summary

• SET functionality based upon a DTM (TIN) or an imported 
raster DEM (and contour file)

• Structure Templates assist with the design and earthwork 
computations (excavation and fill) 

• Survey Design Reports document project point and survey 
data, structure parameters and earthwork computations, 
and stake-out information 



EFT Future Vision



EFT Future Vision

New Tools

• Pipeline Design Tool – in development

• Hydrology Tool – in development, will replace   
EFH-2, WinTR-55, and Win TR-20, will include GIS 
functionality.



EFT Future Vision

New Tools

• Animal Waste Management Tool – replace current 
AWM application

• Irrigation Water Management Tool – replace and 
standardize current applications and 
spreadsheets

• Farm Pond Design Tool – replace WinPond for 
basic farm pond design



EFT Future Vision

CDSI Integration

• EFT will be the engineering planning and design 
tool of choice on the Conservation Desktop

• The current CDSI Roadmap has EFT integration 
planned for Conservation Desktop Release 10, 
scheduled in mid-FY19. 
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