Soil Loss Prediction Technigues:

_~_

Past, Current, and Future

Jeremy Balousek, P.E.
Dane County Land Conservation Division




Overview of Erosion

_~_

m Definition of erosion

m Erosion processes

m Types of erosion

m Why erosion Is a concern

m Uses of erosion prediction tools




Definition of Erosion

_~_

“Erosion is a process of detachment and
transport of soil particles by erosive agents.”

Ellison, 1944

m Erosive Agents
— Raindrop impact
— Overland flow surface
runoff from rainfall




Conceptual Model of Erosion
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Conceptual Model of Erosion
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A=(%R)(R)(K)(LS)(C)

A  Computed Soll Loss Rate (ton/acre)
%R Percent of annual R factor to date.

R
K
LS
C

Annual Rainfall and Runoff Factor
Soll Erodibility Factor type

Slope length/Steepness Factor
Cover and Management Factor




Rainfall and Runoff Factor (R)

_~_

m Amount of energy In a location’s annual
rainfall.

m For example, the R factor for Dane
County is 150.




Monthly Distribution of R
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Soil Erodibility Factor (K)

Based on the soll type of the site.

Corresponds to the erosivity of the soll
In a bare condition.

Major factors: texture, organic matter,
structure, permeabillity







Relative Sizes of Soil Particles

_~_

Sand, 50 microns

‘ Silt, 10 microns

Clay, 2 microns
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Slope Length/Steepness Factor

(LS)
£

m Ratio based on the relationship
between the percent slope and

slope length of the disturbed
area.




Soil Erosion vs. Slope Length
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Cover and Management Factor

(C)

_~_

m [he factor representing the site’s
cover protection from rainfall impact.

m The ratio of erosion between a
specific ground cover and bare
ground.
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Universal Soil Loss Equation for Construction Sites
for use in the State of Wisconsin

commerce.wi.gov

isconsin

Department of Commerce
Developer:
Project: PRINT ‘ HELP ‘
Date: 03/01/2006 SHEET PAGE
County: Bavyfield j Yersion 3.0
Soil Slope Land Soil loss -
Percent Reduction
Land Disturbing Period | Annual Erodibility K | Slope | Length LS CoverC =%RxRxKxLSxC Required
Activity Begin Date| EndDate | % R |RFactor| Sub Seil Texture Factor (%) {feet) Factor Factor {tonsiacre)
5.0 tons/acre)
__________________________________________ 4
TOTAL | NONE
Land Disturbing Activities: input definition
Bare Ground activity which leaves the ground devoid of vegetation
Seed and Mulch application of straw at 1.5 tons/acre with or without seeding
Seeding ternporary ar permanent seeding without the use of mulching materials
Sod installation of sod
End end of B0 day cover establishrent or permanent stabilization (required input)
Notes: Designed By
Date
Checked By:
Date




Practice Efficiencies

_~_

m Straight forward reduction

m Simple calculation

m Calculated efficiency using an
approved model




Silt Fence Efficiency

_~_

A silt fence prevents soil loss by reducing
the flow velocity of runoff by forcing it
through filter fabric. When propertly
installed and maintained, a silt fence with

a 20-micron pore size yields an efficiency
of 42%.




Diversion Efficiency

ﬂ?versions etfectively reduce the slope length by
diverting runoff away from slopes and other
areas that are prone to eroston. The etfficiency
for this practice is thus derived from the
reduction in slope length that it provides. To
calculate the etficiency, simply use the new,
reduced slope length in place of the pre-existing
one in the USLE and recalculate. The difference
is the efficiency for the practice.




Sedimentation Basin

Sedimentation basins reduce peak flows
and act as a sediment trapping device
during construction. An approved
sedimentation model must be run to

determine the practice’s efficiency.




Soll Particle Size Distribution
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RUSLE 2 WI Construction Erosion
Interface

_~_

DNR received EPA grant in 2003 to create

a construction erosion interface for
RUSLE?2.

Team:

Dr. Daniel Yoder, U-Tennessee
Dr. John Tyner, U-Tennessee
Jim Lyon, U-Tennessee
Jeremy Balousek, Dane Co. LCD
Kevin Kirsch, WDNR
John Panuska, UW-Madison
NRCS and WisDOT Support




RUSLE 2 WI Construction Erosion
Interface

Beta version being delivered April 24, 2006

Beta Testing proceeding through summer

User’s manual under development —
expected fall of 2006.

Here Is a sneak peak....




EE_] RUSLEZ Yersion 1.25.7.0 [Dec 14 2005]
File Databaze Edit iew Optionz: ‘wWindow Help

EE%S % B Gl 2 0F ) C O EH SN ¢ e [ EE W s

B B E @V Auoupdate

&= Profile: baze madison

STEF 1: Choose location to set climate: Lozation [ 7 S aNwigconginhD ane County =]
STEF 2 Select soil texture: Saill[T zilt loarn [1-m OM, subsoil, substr) =]
STEF 3: Describe slope parameters: Slope Length (horiz ], f B[ 5000 Represenative Slope, &
STEF 4: Describe management; I anagernent [nfarmation O
] ] Cover matl
Ciuratian, yr 1 Ltz ik Operation Yegetation h\arrfldug:itts] Type of cover matenal  addfremove  Cover, &
Marmally used a3 a rotati Mo + | - : . Ibac
5154  [7...ing/Excavationsblade material =]
Load internal man. from Load | [ 74154 [T Yegetation‘broadcast seeder *|[ ...ruction’ Turfgrass, spring seed @] 1.50
Save internal man. az p| Save 741549 [ Cover Apphadd mulch Pl [ Iulchtwbeat strawe =] 3000 a3

STEPR & Select practices:

Perimeter Contrals [ ]

Silt fences\1 Silt fence at bottom of slope i

Sediment Bazin, Diverzion

[hione] i

Annual Soil Lozz | Sediment Particle Size Distril:uutiu:uns] Info ]

Detachment on zlope, tac/ur 15
Soil logz erod. portion, Eac/yr 15
Sediment delivery, bacdyr K]
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STEF 1: Choose location to set climate: Location|[ ] LS ANizconsinyW aukesha County ~
STEP 2 Select sail texture: Solll[] zilty clay [low-mod OM, less than 50 percent clay ~]
STEPR 2: Describe slope parameters: Slope Length (horiz . ft, ft 250 Reprezenative Slope, %
STEF & Describe managemert; Management Information Bijm|
Diiration, 1 Lale: mfdjy Operation Wegetation Type of cover material Cover matLj:gf'remove, Cover, %
?31 b3 . kill remave vegetation, blade cut material ]
Load internal man. from Load ?'."1 El.v'E Grading/Excavationdisturb ground ¥
Saveintemal man asp| Save | | Grading/Excavationstrackwalking @ | | |
|| Wegetationtbroadcast seeder [ ctiontGrass seed. fall seeding 7 | E
|| Cover Apphiulch crimper -t Ao o e :
Constructionadd rmulch ¥ D Mulchtnative hay __‘:f 2500 g1

STEP B Select practices:

Annual Sail Lass

Enrichment, fraction

Finished calculating

i /start| | ___-iInbnx-Micru:usoF...

Perimeter

Sediment Basin, Diversion

Sediment Particle Size Distributions
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[
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Sediment distribution

a

Ged Pottion @ Fortion @ Mass per
primary pt of end of flow  width,
particle  detach. % paths, & 1B/t fur
|| clay | 4B a8 | A
| gt | 48 48 | A
|| sand B0 1.3 0.54
Ok 1.0 1.1 0.46
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1 RUSLEZ_exampl.., 1 ;Desktnp [} My Documen ”E@M _|'53 2 E":“% 3:30 PM




RUSLE2 Modeling Guidelines

_~_

m Assumes BMPs have been maintained
and installed correctly.

m Modeling code has been written for
BMPs following DNR/SOC standards.







Erosion Estimation vs. Stormwater
Models

_~_

s SLAMM / P-8 and other storm water
pollutant models should not be used to
simulate erosion processes.

— Models rely on build/up wash-off routines

— Models use particle size distributions for
urban storm water runoff




Available Devices Remarks

SLOPE
( 6:1 or flatter (7) 41 3 2.5:1 21 1
CONTROL SLOPE LENGTH | SLOPE LENGTH | SLOPE LENGTH | SLOPE LENGTH | SLOPE LENGTH | SLOPE LENGTH
30 - 6060 - 120] 0 - 30*|30 - 60’0 - 120{ 0 - 30|30 - 60’0 - 120{ 0 - 30|30 - 600 - 120] 0 - 30 [30 - 600 - 120 0- 3030 - B REMARKS
Seed with property anchored —
mulch
Single netted light duty (WisDOT | @ gy g mepumlum III#
Class | Type A) erosion mat
Light duty single netted 100% Use only 100% biodegradeable
Lbiodegradeable (WisDOT Urban anchors for urban mats.
Type A) erosion mat /
Light duty double netted 100% 4 Use only 100% biodegradeable
|biodegradeable (WisDOT Urban MR BESR =N 7 |anchors for urban mats.
Type B) erosion mat -
Bonded Mulch (WisDOT Type A Soil Effe Ctlve Ran g e May be applii?d over Class III_ Type B,
|stabilizer) AR EN NN P_T_ . C, or D mats in place of erosion control
Of D eVI Ce revegetation mats.
Polymer (WisDOT Type B Soil Used in conjunction with other BMPs effective up to a 2:1 slope) up to
Stabilizer) a 3:1 slope. Stand alone use appropriate for earthen stock piles, rr e
Double netted light duty (WisDOT
Class | Type B) erosion mat r'{""'}""{"'} ®

- L..I.....L....J..J—,—l(g):

|Medium duty coconut erosion mat
(WisDOT Class Il Type B or C)

od reinforced with a double netted y e
Sod reinfo a double n Sod stakes required. Two bid items

ljute (WisDOT Class Il Type A) peeeeuegeEeeneeEmpEn —®
erosion mat I needed.

Heavy duty synthetic erosion control J m_— »
Germination may be a problem with
EEEEENEENEEEEEEENEEpEEEEEEEeEEENN
revegetation mat (WisDOT Class Ill mEEen = p— Class Ill Type A m

Type A)

Riprap lllill1llIll|lll|lIlIlrll e E e —— xm’gm@;;ﬁ"bemmmmd.
Heavy duty synthetic turf F = a
reinf:yrueunt'lyen{n(\MsDOTCIassIH pusengnsn IIIIIIIIIIILIILIIIIJIIIII A soil stabilizer or ECRM will be
Type B or C) mat I required for initial erosion protection.

Heavy duty synthetic turf ] o _
reinforcement WisDOT Classlll P e msuguspessssesiespnseenennnnsnn |——* A soil stabilizer or ECRM will be
Type D) mat required for initial erosion protection.

Consider clear zone requirements.
Slope paving or grouted riprap E NN NN NN E NN ENEEEENEENEE NSNS EE|EE NS NSNS EEEE B Onlyuse inlimited circumstances such
1 1 r r 1 r as overflow areas near bridges.




Advantages of Soil Loss Standard

m Able to target areas for more effective
control.

m Gives credit for exposure time and
phasing.

m USLE Aids in the design of practices.

m Spreadsheet increases efficiency.




Principles of Erosion Control
Addressed with Soil Loss Prediction

_~_

m Fit development to the site.

m Timing of grading and construction.

m Retain existing vegetation.

s Minimize the length and steepness of
slopes.













DI ym r*f*










Reusable Steel Frame Standard Overflow
Feature

Handles
For Easy
Removal

Stainless Steel
Band & Lock

Replaceable
Reinforced
Filter Bags
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