Grassed Waterway Design Software Overview and Basic Instructions
Capabilities:


Design

Waterways may be designed based upon the traditional detailed hydrologic and hydraulic criteria or a simplified method based simply upon drainage area and waterway slope.  The Simplified Method is limited to waterways with drainage areas less than 100 acres of drainage.

Plotting

Surveyed Profile and Cross-Sections

Design Profile 

Low Bank

Water Elevation

Quantities

Earthwork including cuts and fills

Seeding 

Mulching
Construction Plans

Complete set of plans and specifications including profiles, cross-sections, construction specifications, slope stakes, and seeding specifications.

The Simplified Method includes plans and specifications.  

Basic Instructions
Decide if you will use the Simplified Method For Small Drainage Areas.  If the waterway has a drainage area of less than 100 acres, it may meet the criteria.  If not, go to the “Survey” tab.  
Simplified Method For Small Drainage Areas
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, GRASSED WATERWAY DESIGN, SIMPLIFIED
f METHOD FOR SMALL DRAINAGE AREAS
g {Projectinio | clearcels | smallw Plan SO Version 1.0 (306) Smplifec Method Help |
6 | Landuser Joe Farmer " Designed by J. Engineer Date: 11/27/2006
7| County. Hughes Checked by Date:
8 | Location South Field Sec 7 Twp. 2 Range: 3
9

10| This simplified method is for drainage areas between 1 and 100 acres. Choose the design zone, drainage area and waterway slope. An
11| estimated runoff flow rate will be used to determine the size of waterway that meets the Waterway Standard 412. I a diflerent size is
12| desired the estimated runoff may stil be used on the "Design” tab ift is less than 100 cfs. For estimated flow rates above 100 cfs, use

13| the procedures in EFH Chapter 2 to calculate the runoff rate and the "Design” tab for the waterway design. Use the "Small WW Plan” tab
14| to complete the plan. All waterways using this method wil have a side slope of 6:1 o fltter. Flatter side slopes may be used. Cost-

15| share rates for waterways designed using this simplfied method will be paid for as having less than 25 sg.1./lin f. of earthwork

16

17| Waterway # 1

18| Waterway Zone ]

18| Drainage Area(acres) [ 25

20| Waterway Slope(%) |30

21 Estimated Runoff cfs)__24

22| Bottor Width 12

23| Depth 1

24| Side Slopes, Z:1

2

% Waterway

27 Dimensions
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After inputting the Zone, Drainage Area, and Waterway Slope, the waterway dimensions are determined.  Appendix A has a full size map and the design tables.  The default side slopes are 6:1.  Flatter side slopes may be entered in the bottom cell.   After completing the side slope cell, print this page for design documentation and then go to the “Small WW Plan” tab.  
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(See Appendix A for full size map and design tables)
Small Waterway Plan
[image: image3.jpg]~

General Notes:
1) Itis the landuser's responsib

during construction.

Actual dimensions will vary with

Construction Notes:

that may be under, along, or crossing a waterway prior to
construction. NRCS is not responsible for any tile damaged

2) The completed waterway shall have no reverse grade.
3) For seeding info, see Construction and Seeding Specs. S
4) The designed Depth D and Top Width T are minimums. 4

ility to locate any existing tile

| 777
)
EXISTING GROUND SCAATN, =7 l',
p—— B ———|
TYPICAL TRAPEZOIDAL CROSS SECTION
\VWaterway Number 1
From Station 0+00
To Station 5+00
Grade (%) 3
Top Width T (Ft.) 28.0
Depth D (Ft) 1.0
Bottom Width B (Ft.) 12.0
Side Slope Ratio (Z:1 8.0
Length (Ft.) 500
Avg. Seed. Width (Ft. 80.0
Seeding Area (Acres) 0.92
SEEDING FOR 0.9 ACRES

grade.

1868

STATEMENT OF COMPLIANCE

Construction (was) (was not) completed in accordance with
approved construction plans and specifications.

LOCATION PLAN MAP (Notto Scale)

SD State Law requires that no excavator may begin any

excavation without first notifying the ONE-CALL
notification center of the proposed excavation.

(1.800.781.7474)

ONRGS

Natural Resources Conservation Service

Urited States Department of Agrculture

Job Plan 8.2 Job Class 1
TRAPAZOIDAL WATERWAY PLAN Date
Broducer Joe Farmer Designed  J Engineer  11/27/08 [—|
= Drawn =
SECTION 1 TOWNSHIP 2 RANGE 3 Checked =
Hughes COUNTY, SOUTH DAKOTAApproved H
CONSERVATION DISTR, Title Agncultural Engineer %





After completing this page, print it and go to the “Specs” tab.
Specifications

Complete the seeding requirements on this page and print it.   

[image: image4.jpg]Scope of Work for Waterway Construction
The work shall consist of excavation, shaping, grading, and earthfill
required to construct the waterways shown on the drawings.

Site Preparation
Excavation and fill areas shall be stripped to remove vegetation,

trash, and other unsuitable materials prior to waterway
construction. All existing terraces, fence rows, and other
obstructions shall be removed as necessary to install the
waterways as designed.

Fill Material

Earth material used in construction of earthfills shall be suitable
material obtained from required excavations or designated borrow
areas. Material for earthfills shall be free of frozen material, brush,
roots one inch diameter or larger, sod, stones over six inches
diameter, and other objectionable material.

Waterway Construction
a. Fill shall be placed in layers not more than nine inches thick. All

areas of each layer must be compacted by not less than one tread
track of the construction equipment.

b. The soil and unsuitable material removed from the waterway or
outlet shall be deposited where it will not interfere with the flow of
water into the waterway. This material will be disposed of at the
locations shown on the drawings or as approved by the NRCS
Inspector. Waste fill material shall not be deposited in wetlands.
c. When specified on the drawings, topscil shall be stockpiled and
spread over excavations and other areas to facilitate restoration of
productivity.

d. All disturbed areas shall be seeded according to the following
specifications.

Seeding Specification

Scope
The work shall consist of furnishing all labor, equipment, and

materials needed for seeding the areas shown on the drawings.

General

Permanent seeding and related operations shall be performed
immediately after construction during the first available time period
listed below:

Early Spring prior to 5/15 or
Late Summer 8/1 to 9/1 or
Dormant 11/1 to Spring Thaw

If construction is not completed during the early spring period, a
cover crop shall be planted immediately after construction. Mulch
will also be applied at this time if required.

Fertilizer
Fertilizer is O Required @ Not Required

If fertilizer is used it shall be supplied and applied as follows: Apply
fertilizer based on the recommendations from a soil test or apply 30
to 40 Ibs of actual N and 40 to 60 Ibs of P 505 per acre. Five to ten
Ibs of zinc per acre may be added to speed of growth on medium
textured soils.

Seedbed Preparation

The area to be seeded shall be made reasonably smooth and firm.
Ditches shall be filled to conform to design lines and grades before
seedbed preparation is begun. The seedbed will be worked to a depth
of three to five inches. Drag or pack to break up large clods and firm
the seedbed. Prior to seeding, required fertilizer shall be applied and
mixed with the soil surface to a depth ofthree inches. The seedbed
should be firm enough so that the boot heel of an average adult
penetrates the soil to a depth of approximately 1/2inch. The contractor
shall suspend operations when the soil is too wet.

Sowing Seed

Except as otherwise specified, seeding shall be performed
immediately after seedbed preparation. Seeding shall be drilled or
broadcast and incorporated in a manner that will achieve uniform
distribution of seed placed at appropriate soil depth. Optimum
seeding depths are ¥%to % inch.

VWhen seeding waterways, machinery operations must be performed
in a direction that is not parallel to water flow (use figure eight,
serpentine, etc.).

Permanent Seeding
Seed requirements and seeding rates are listed below.

Documentation must be provided showing the seed meets current
South Dakota laws and regulations. The seed must be planted within
one year of its latest germination test.

Seeding Mix

Wheatgrass Mix A 4
Seeding Rate

Grass Drilled Broadcast

(Lbs/  Total (Lbs/ Total
Intermediate Acre)  lbs. Acre) Ibs.
Wheatgrass 10 9 12 11
Western
Wheatgrass 10 9 12 11
Slender
Wheatgrass 3 3 3 3

Small WW Plan Used

Total Seeding Area Acres

Cover Crops
If permanent seeding is not completed during the early spring period, a

cover crop meeting the following rates and dates will be planted
immediately after construction of the waterway. The following cover crop
will be planted:

Crop Seeding rate Spring/Summer Fall Dates
(Ibsfacre) Dates
Barley 25-30 4/15-6/1 8/15-9/15 W
OR
Sudangrass 15-20 5/15 -8/5 None v
Companion Crops
Companion Crops are: O Required ® Not Required

Companion Crops are only to be used for warm-season species with a
waterway design velocity over 2.5 fps and when planting warm-season
species into a bare seedbed. Companion Crops are to be seeded during the
permanent seeding period. The companion crop should be clipped and
removed or mowed before it becomes competitive with the perennial species
or sets seed. The companion crops shall be seeded as follows:

Companion Crop Rate (Ib/ac.)
Wheat 10
Oats or Barley 15
Mulch
Mulching is O Required ® Not Required

Except as otherwise specified, required mulching must be performed as
soon as possible after seeding. Straw mulch will be applied uniformly at a
rate of 3,000 pounds minimum to 4,000 pounds maximum per acre. The
straw will be anchored using an anchoring tool (or a farm disk set straight
with adequate weight) that has serrated straight disk blades spaced six to
ten inches apart that punches mulch into the ground with a depth of
approximately two inches. All anchoring should be at right angles to the
slope. If late summer or dormant seeding dates are used, seed just prior
to mulching.

LANDUSER Joe Farmer
Hughes COUNTY, SOUTH DAKOTA
LOCATION South Field
Sec. 1 T 2 R 3

GRASSED WATERWAY

CONSTRUCTION and SEEDING SPECIFICATIONS

U.S. DEPARTMENT OF AGRICULTURE

NATURAL RESOURCES CONSERVATION SERVICE
Dat Dt
Designed J Engineer Tt [aoprovedy -
Title

Drawn

Traced

TEet [Drawing No
Checked






Complete the SD-ENG-11 and the Cost Estimate.  Use 0-25 sq.ft. option.
Final Plans

For a Small Waterway Plan, there are two sheets that the producer should give to the contractor.  They are:

Job Plan 8.1

Grassed Water Construction and Seeding Specifications 
In addition to these plans the producer should be given:

SD-ENG-11


Cost Estimate
The producer’s files should also contain a copy of the “Small Waterway Design” tab, Simplified Method for Small Drainage Areas for design documentation.

Site Specific Hydrology and Cross-Section Design
If the Simplified Method for small drainage areas does not apply or it does not yield a waterway design that fits the site, use the following method to design the waterway.  

Determine the peak design flows from Engineering Field Handbook, Chapter 2 software or TR-55.  Print this out for documentation. 
Go to the “Survey” tab.  Input the survey.  Use the Help Screen for questions.
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Next, go to either the “Design Sheet” tab, or click on the “Plot Profile” button.  Plotting the profile first may help you make a better initial design.

Design
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Plot Profile
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After reviewing existing centerline of the waterway, go to the “Design” tab.  
Design 
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Cross-Sections

Go to “Cross-Section” tab and review all the cross-sections.  If changes are required, return to “Design” tab.  Once changes are made on the “Design” tab, make sure to click on “Plot Profile” and “Compute Side Slopes” before continuing.  Review cross-sections again and print if satisfactory.
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Slope Stakes

Go to “Slope Stake” tab.  Move cross-sections left or right if desired.  Review earthwork on “Earthwork” tab and go to “SD WW PLAN T” tab.
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Earthwork Quantity Calculations
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Waterway Plan
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TYPICAL TRAPEZOIDAL CROSS SECTION

faterway Number

From Station

ISide Slope Ratio (Z:1 g 8.0

Length (Ft.) 380
Avg. Seed. Width (Ft. 100

[Seeding Area (Acres) 0.87
QUANTITIES
Seeding 1.8 Acres
Excavation 868 Cubic Yards
Earthfill o] Cubic Yards
Cross-Sectional Area 30.8 Sq. Ft. Excavation
GENERAL NOTES:
1) Itis the landuser's responsibility to locate any existing
tile that may be under, along, or crossing a waterway prior
to construction. NRCS is not responsible for any tile
damaged during construction.
2) The completed waterway shall have no reverse grade.

3) For seeding info., see Constr. and Seeding Specs.
CONSTRUCTION NOTES:

a8y

STATEMENT OF COMPLIANCE LOCATION PLAN MAP (Not to Scale)
Construction (was) (was not) completed in accordance with] SD State Law requires that no excavator may begin any
approved construction plans and specifications. excavation without first notifying the ONE-CALL notification
center of the proposed excavation. (1.800.781.7474)

Job Plan 8.2 Job Class 1

TRAPAZOIDAL WATERWAY PLAN Date
‘0' N RCS Producer Joe Farmer gf:‘:\?n"ed 25 JALzree

SECTION 1 TOWNSHIP 2 RANGE 3 Checked

Natural Resources Corservation Service Hughes COUNTY. SOUTH DAKOQ T]Approved
United States Department of Agriculture ATION D R_|Title Agricultural Engineer





After completing this page, return to “Specs” tab and complete the seeding specifications.  Print out the “Cut Sheet” tab if desired.
The final two tabs, “Rock Check” and “Fabric Check”, are optional.  Instructions for their use are included in the software.   

Final Plans
For a site specific waterway plan, there are several sheets that the producer should give to the contractor.  They are:

Job Plan 8.2
Grassed Water Construction and Seeding Specifications 

Cut Sheet

Profile Plot (optional)
Cross-Section Plots (optional)
Slope Stakes (optional)

Job Plan 8.3 or 8.4 (optional)
In addition to these plans, the producer should be given:

SD-ENG-11


Cost Estimate
For design documentation, the producer’s files should also contain a copy of: 
Waterway Design 

Earthwork

Survey

The copy for the producer’s file may be electronic.
Appendix A
Waterway Design Zones and Summary of Waterway Dimensions for Various Drainage Areas and Slopes
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Click on Project Information.





Scroll down to Determine Zone from map at bottom of screen





Input Drainage Area and Waterway Slope.  





Input the beginning and ending stations.





If WW has a buffer or other reason to seed more than the designed top width, change the width here.  Otherwise leave blank





To add aerial photo or topographic map, go to “Location Graphics” Tab





Determine if Fertilizer, Cover Crop, Companion Crop, or Mulch is required.  Choose a basic seeding mix.   Be sure to check if you are using the Small WW Plan





The Help Screen is very helpful!!!





Click on Project Information to input new design information.  Use Help button!!!!








Review existing grade and estimate planned grade.











Complete items not filled in automatically.  This is very similar to Job Plan 8.1 except for the quantity information.





1.  Input Station Reaches, Design Q from EFH2, proposed elevations, bottom width and side slopes.  �


2.  Click on “Compute” after each reach is changed.�


3.  Click on “Plot Profile” to review profile.�


4.  If profile is satisfactory, click “Compute Side Slopes.”  
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