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Soll Erosion

The largest contribuitor te peliution of ULS.
streams, lakes, estuaries

Impacts
a AestHEeC - cloudy water, reduces recreatienal value

a ECelegical — Impairs; habitat, reduces diversity. of
strieam; biota

u Chemicall— carriesi valuable nutrents, pesticides, otner
nammiul chemicals firem poeint off Use Inte receving
Waters

= ECONOMIC - Increases Water filtration: Costs, requires
costly: repairs ol eroeed l1and, and clegeed Watenways
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e Construction site erosion .... causes
* soil loss rates 10 -20X those in agriculture

 Preventing erosion ...... more effective than trying to
control it after it gets started !!

e To prevent erosion, must understand how it occurs
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How: Runoifif and Eresion Ocecur

Raindrop Impact en hare seil
s breaks down soll particles
= Makes them easier ter move.
Sollfsealing
a  small sollf particles nmoeve Inte pPore SPaces
s plugs soll surface
. infiltration ...... (Clgfo)iif

Befote At fall After ra_mfall has occurred

2ege %é;%w%:
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Steps in Soll Eresion

Smallisoll particles carred away: by thin Sheet ofi
water.... - * (@ka “nterrll erosion”)

Uneven removal of seil duiing Seet eresion creates

tiny. erevices ((¢1l<) in soll
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Steps in Soll Eresion

Runoff concentrates in rills ..... flow velocity Increases ...
leading 1o rapid seil cutting and Iess; ( ) and

gullying

Chemical pollutants ...... enter

StoOrmM SEWErS, dralnage Way/s, streams, lakes
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Factors that reduce runoff

* Interception of rainfall on vegetation
» Storage of runoff in depressions
 Rate of infiltration into soil

« \Water holding capacity of topsoil

% Runoff
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\Ways to Reduce Runeffi — Prevent Soil Eresion

Reduce raindrep impact on bare soll

v Apply over bare soil .... reduce raindrop Impact .... prevent
production eii smallfeasily~ moeved soll particles

v Use a topsoil that

Reduce stoxm Water runoiif

v_ lincrease ..INCreases Iinterception; ... reduces; sojl
mojsture

v Use tepsoll .... maintain infiltration rate

v. Use topsoll that absorbs and

v Use a topsoll ... steres water I depressions on
itS surface

Field research sponsored by lowa DOT, lowa DNR, and
others shows compost can do ALL of the above
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lowa DNR / lowa DOT Test Plots

Located on re-graded I-35 overpass
Compost Treated Areas — application; ofi 3 types of compost
Untreaied (contrel)fAreas = compacied suselfORISulesoll == 61 1e[psel

. ':';'-]‘L\5_ - q.;" ' e i |
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Research Questions Addressed

Do highway embankments blanketed with: compost perfern as well
as those treateadl conventienally?

Do certain: ypes off compoests perform: significantly’ better tham
ethers?
m S ypPEs estied yare Waste; 19ies0)ids, PIehneustHal
[Does! tihe depti ofi compost application: significantly. affect
PEGMance?
m 2 depths tested .... 5 cm & 10 cm
[DeEes Vedetatien significantly: affect perfermance?
m PIeLSHEsSted WIS 2ne e UEVEgetauon
Are compest blankets egually: effective fior all tpes ofi eresion?
n Interdliferesioni(Caused by raindrepmpaci & sheetiiom)
n [l eresienN(Calsed oy ConNcENAIEd ieW)
IHow: do' compost blankets affect vegetation ?
m  COVEN Cliep EMERgENnCE and areyiin
m WEEH EMErGEnce anergrrewit
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Eresion & Runoff Testing Using USDA Rainfalll Simulator

Insures consistent rainfall intensity: and duration during eresion testing
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Interrill Erosion Test

Composts

Bio-Industrial

Biosolids Yardwaste

Compacted
Subsail

Topsoil
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Rill Erosion Tests
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Surface Texture

COMPOSLSHMUCH COANSEN than Mest: SeIlS

topson , yard waste
: -}J I | R E s =55 f g

et ey B ()
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Research Results
Time to Initiate Runofi

Un-Vegetated Vegetated

Treatment No. Mean Time Mean Time
(min) (min)

Biosolids (A)

Yard Waste (B)

Bio-industrial (C)

Control (P)

Topsoil (T

Means within the same column with different letter designations are significantly different (p<0.05).

Most Desirable Medium Least Desirable

Conclusion: Areas treated with compost took
4 -10 X longer than soils to produce runoff
following initiation of intense rainfall.
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Research Results

Total Runeffi Velume
Un-vegetated plots -- 30-minute sterm

Yard Bio-
Waste industrial
Geo. Geo. Geo. Geo. Geo.
Mean Mean Mean Mean Mean

Biosolids

Control Topsoill

N

Runoff

mm) 12

Most Desirable Medium Least Desirable

Conclusion: Runoff volume from compost
treated areas less than 1%6 of runoff from
solls.
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Research Results

Tiotal Mass, ofi Interrill Eresion
Un-vegetated plots - 30-minute storm

. . Yard Bio- :
Biosolids Waste industrial Control Topsoil
Geo. Geo. Geo. Geo. Geo.

Mean Mean Mean Mean Mean

Eroded
Solids 12

(mg)

Most Desirable Medium Least Desirable

Conclusion: Mass of interrill erosion from compost
treated areas less than 0.02%0 of that from solls.
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Research Results
Rill' Erosion

Concentration of eroded solids

Un-Vegetated Vegetated

Rill Solids Rill Solids
Conc. Conc.

(9/9) (9/9)

Treatment

Biosolids (A)

Yard Waste (B)

Bio-industrial (C)

Control (P)

Topsaoil (T)

Means within the same row with different letter designations are significantly different (p<0.05).

Most Desirable Medium Least Desirable

Conclusion: Concentrations of eroded solids in runoff from rilled areas
treated with compost...... well below those from imported topsoil but
NOT greatly different from native subsoil.
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Research Results
Chemicall Concentrations in Composts & Solls

i ] Bio-
Biosolids Yard Waste industrial Control Topsoil (T)

Element

6
6
6
6
6
6
6
6
6
6
6
6

(o]

Means within the same row with different letter designations are significantly different (p<0.05).

Most Desirable Medium Least Desirable

Conclusion: Many composts (particularly biosolids) typically have
greater metal and nutrient concentrations than soils.
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Research Results
Soluble Mass of Chemicals Ini Runoftf

Un-vegetated Plots -- 30=minute sterm @. 4 Inches/hr:

Biosolids Yard Waste Bio-industrial Control
Parameter N Geo. Mean® Geo. Mean Geo. Mean Geo. Mean Geo. Mean

Means within the same row with different letter designations are significantly different (p<0.05).
'Geometric (Geo.) Mean

Most Desirable Medium Least Desirable

Conclusion: The total soluble mass of nutrients and metals In
runoff from composted areas less than 7% of that in runoff
from solls
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Research Results

Adsorbed Mass oft Chemicals inf Runoff
Un-vegetated Plots -- 30-minute storm @ 4 inches/hr

Biosolids Yard Waste Bio-industrial Control Topsaoll

Parameter N Geo. Mean Geo. Mean Geo. Mean Geo. Mean Geo. Mean
(mg) (mg) (mg) (mg) (mg)

Means within the same row with different letter designations are significantly different (p<0.05).

'Geometric (Geo.) Mean

Most Desirable Medium Least Desirable

Conclusion: The total adsorbed mass of nutrients and metals
attached to eroded material from composted areas less than
290 of that from soils
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Sampling

i %y ¥
2
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Research Results

Vegetation Mass
Planted Species

Mean Mass of Planted

Treatment
/m

Biosolids (A)
Yard Waste (B)
Bio-industrial (C)
Control (P)
Topsoll (T)

Means within the same column with different letter designations are significantly
different (p<0.05).

Most Desirable Medium Least Desirable

Conclusion: First season growth of planted species the same for all
composts and soils.
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Research Results

\/egetation Mass
\\W/eed Species

Treatment . Mean Weed Mass
Biosolids (A) 12
Yard Waste (B) 12
Bio-industrial (C) 12

Control (P) 6
Topsoll (T) 6

Means within the same column with different letter designations are significantly
different (p<0.05).

Most Desirable Medium Least Desirable

Conclusion: First season growth of weeds much lower In test areas
blanketed with compost
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Compost vs.. Other Stormwater &
Eresion; Control Practices?

Many: geodl eresion contrel demonstration
projects in U.S.

= Cal Trans

= Tex DOT

s Connecticut DO
s Mn DO

Buit, NOITF & let of scientific studies rigerously.
comparing practices .... need more: !

n Example: Study by Faucette et.al. companng
compost blankets with' hydre seeding

Presented by Dr. Tom Glanville for' Conference oniUsing Compost to Improve Stermwater Management and Eresion; Control on'Readsides,
Waukesha, WI, September 13, 2007, sponsored by USEPA Region 5, AROW, Wisconsin DNR, MPCA, BioCycle, & US Composting Council 45)



Compost Blankets vs. Hydroseed + berm or silt fence
Total runoff volume (mm) n=3

Day one Three months Twelve months

Treatment Average \verage Average

PLC/mulch/gypsum . 0ab 0c .9c

Biosolids compost .lab 6C
MSW* compost/mulch .5b
Yardwaste compost .0ab
Hydroseed/mulch berm 5. 7ab
Hydroseed/silt fence .0ab
Bare soil (not seeded) 42.3a

Most Desirable Least Desirable

Evaluation of stormwater from compost and conventional erosion control practices in construction activities.
L.B. Faucette, C.F. Jordan, L.M. Risse, M. Cabrera, D.C. Coleman and L.T. West., Journal of Soil and Water
Conservation 60.6 (Nov-Dec 2005): p288(10).
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Compost Blankets vs. Hydroseed + berm or silt fence

Average time (minutes) until start of runoff n=3

Day one Three months Twelve months

Treatment start RO start RO start

PLC/mulch/gypsum .0bc .0ab 2la
Biosolids compost B.3bcd 12.7b 23.
MSW* compost/mulch . .Ta 14.

Yardwaste compost . .3b
Hydroseed/mulch berm . .3b
Hydroseed/silt fence . .0b
Bare soil (not seeded) . .3b

Most Desirable Least Desirable

Evaluation of stormwater from compost and conventional erosion control practices in construction activities. L.B. Faucette, C.F.
Jordan, L.M. Risse, M. Cabrera, D.C. Coleman and L.T. West., Journal of Soil and Water Conservation 60.6 (Nov-Dec 2005): p283(10).
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Compost Blankets vs. Hydroseed + berm or silt fence
Average total solids loss (mg) n =3

Day one Three months Twelwve months
Treatment Lverage Average Average

PLC/mulch/ 158.9b 14.6b 10.8b
gypsum

Biosolids 105.8b 18.5b .8b
compost

MSW* compost/ 191.9b .0b .8b
mulch

Yardwaste 88.5b - 7b .1b
compost

Hydroseed/ .1b -1b .9b
mulch berm

Hydroseed/ .9b . 6b .5b
silt fence

Bare soil .la .28 .7a
(not seeded)

Evaluation of stormwater from compost and conventional erosion control practices in construction activities. L.B. Faucette, C.F.
Jordan, L.M. Risse, M. Cabrera, D.C. Coleman and L.T. West., Journal of Soil and Water Conservation 60.6 (Nov-Dec 2005): p288(10).
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Compost Blankets vs. Hydroseed + berm or silt fence

Average nitrate-N load (mg/m?) n =3

Treatment Day one Three months Twelve months

Poultry 526.8bc 2.%a .1c
Biosolids 2568.3a 126.1a . 7bc
MSW* 3.4d .ba .7¢c

Y waste 88. .8a .4bc
H/Berm 796.4b .34 .4ab
H:,.-'"'I_:E]_].:e 644 .3b .6a .Babc

: ; .1a
Bare =201l 53. -1a

Most Desirable Least Desirable

Evaluation of stormwater from compost and conventional erosion control practices in construction activities. L.B. Faucette, C.F.
Jordan, L.M. Risse, M. Cabrera, D.C. Coleman and L.T. West., Journal of Soil and Water Conservation 60.6 (Nov-Dec 2005): p288(10).
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Compost Blankets vs. Hydroseed + berm or silt fence

Average dissolved reactive P (mg/m?) n =3

Treatment pay one  Three months Twelve months

Poultry 75.3c 13.4a 13.7b
Biosclids 141.2bc 51.4a 37.8a
MSW* 2.7C 3.9a 7.4b
Y waste 56.5C .7a 9.7b
H/Berm 865.6a .3a 13.8Db
H/fence 412.0b . 2.8b
Bare soil 0.54c . 19.4ab

Most Desirable Least Desirable

Evaluation of stormwater from compost and conventional erosion control practices in construction activities. L.B. Faucette, C.F.
Jordan, L.M. Risse, M. Cabrera, D.C. Coleman and L.T. West., Journal of Soil and Water Conservation 60.6 (Nov-Dec 2005): p288(10).
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Final Theughts

Blanket applications of cempest are very: effective in
reducing runofi

a relatively coarse texilie off composts retains: surface mfiltration
capacity:and helps; to held water on| surface

s due te nighrerganic matter content....intermal water-helding
capacity Is nigh

= FUNofi IS hoth reduced and delaved ..... MOESt SteIMS are eVer
pefore compoested areas, even start to preduce runofii

Blanket applications of cempest: alse) greatly: reduce
erosion
= Mulchine| elfect prevents raindrop Impact that imitiates erosion
= Vvery low runefif rates result in low sheet eresion
= N0 sheet eroesion ..... no rills or rill eresion !
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Final Theughts

Protection ofifered by cempost blankets; s inmediate ... ne' need to
Walt for Vegetation| te; grew,

s particulany useftl for runofit andrerosion control on “late-season’
construction| projects

Althoughr seme: compoests contain elevated Ievels off heavy metals or
nutrients;, enly a smallfpercentage: oii these poliutant are released
firom| compested areas: ..... often less than from: bare soil (due 1o
veny lew runofif-and eresion)
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Einal Thoeughts

Composts; aidirapia estanlishment of permanent
Vegetation

Compost: blankets can help te suppress 1st season Weea
grewtnr ... potentrally: reducing need for hersicide
applicatiens
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Einal Theughts

Avold placing un-anchered compost In lecations Where
nigh velocity flew: .... ditches;.... reol discharge areas ....
steep slopes etc. Is likely to occur

n low bulk density of mest compests make them vulnerable te
fleatation

s Use compost “legs™ or “secks™ toranchor compests When used in
concentrated flew anea

l'{ B e T e N T e S <o P STy ,': o
/ r' i e e, e e S s . 57 /
T 2 2 L P e T e e L S R S R e R R R S

»
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Einal Thoeughts

All' composts are NOIF the same.

a |earn alkout the' characterstics of different cempests
I preduced your anea

u apply them appreprately:..... Seme are gooed foer high
Value'landscaping .... seme: fier general soll
amendment ..... some for eresion conirol

G EIpHRSUre  CoRsISIENITPEHOITARCE " :
clavale o ciglel follovw clgareafleiie confl o
SPECICAeRS oI aIiferent tasks:
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Preject \Website
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