Alternative Ditch Design and Management
Strategies: Lessons Learned
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The Need for Drainag




The Need for Drainage
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The Extent of Drainage

Indiana, Ohio, and
| anesota

'.‘ 'zi “‘ . 23 - L&
" Imagery 012 DlgniaIGIobe Geo Eye, Indlan amewotk Data, USDA Farm ‘:‘f?:;;’.«i’ﬁ}’,@ ®2012 Google"-' Editin Google Map Maker  Rep



The Drainage Network as a

Source of Pollutants

1:1 Ao
e LN

/ < O L
2 "\ y
oy o i BN
o 3 A "
v & . ey S ” B
{ . ) Y
Pest . Ly
3 R - : -
% »
: B

.D
s -y
%
-
»
\\\.
>




Streambank Erosion:
Mass Failure

Given:

e 100-ft of ditch, 1 side
 8-ftdeep

 1:1side slopes
Scenario:

* Flowing water undercuts bank
toe making ditch bank too steep
leading to mass bank failure.

Bank Erosion:
e ~125-tons




The Drainage Network as a
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Ditch Design And Maintenance Approaches

Trapezoidal Design Two-Stage Design




“Do Nothing” or Passive Approaches
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A. Trapezoidal Channel B. Two-Stage Channel (Natural)
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Channel

rapezoidal Channel

Channel
@ Design and
Maintenance
Approaches

“ Depositional Material

D. Self-Forming Channel (1-month old) E. Self-Forming Channel (1-year old)
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What are the Goals?
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Tradeoffs
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Bull Creek Tributary, Wood County, OH
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Two-Stage Ditch Publications

Part 654
National Engineering Handbook

Stream Restoration Design

D Part 654 Stream Restoration Design
i National Engineering Handbook

Chapter 10 Two-Stage Channel Design

http://policy.nrcs.usda.gov/viewerFS.aspx?hid=21433

Two-stage channel systems: Part 1,
a practical approach for sizing
agricultural ditches

ey words: bk il —best msnsgenent peactice—drainige— ko

Rural watersheds in the Midwest region
of the United States are dominated by
agricultural land uses that often incorpo-
rate subsurface drainage Improvements.  cves, &

Two-stage channel systems: Part 2,
case studies

Fox Leper

GE Powell, AD. Ware, 1.E Mecklenburg, | Draer, s W, Wevd

druage i

Mesdwater streams  thioughout the i
United States have been highly modified
to enhance drainage and capaclty. I e

Journal of Soil and Water Conservation
Volume 62(4): 277-296



To Build a Better Ditch
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http //wmeo com/7901535


http://vimeo.com/7901535

{Click and hold on numbers in corners to see examples of two stage difch projects) @

TWO-STAGE DITCHES IN TRI-STATE REGION
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@ Planned Two-Stage Ditch

@ Installed Two-Stage Ditch

Watershed Boundary ~ °

@ (Click and hold on numbers in corners fo see examples of two stage ditch projecis) @




Bench Formation Issues

"y,

May have d|ff|culty malntammg two stage form |f 1) the ditch
is very narrow, 2) small drainage area, 3) very low energy




Weak Bench Formation in a Wide Ditch
with Good Baseflow




Spoil Distribution
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Compacted or Poor Bench Soils




Establishing Vegetation
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Surface Runoff Control




Velocity Around Bends




Bench Widths




Bench Heights and Tile Outlets
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Tile Outlet Design




Education, Outreach, Demonstration,
and Communication




Contact Information

* Jon Witter
— witter.7@osu.edu
— 614-292-6538
 Andy Ward

— ward.2@osu.edu
— 614-292-9354




