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INTRODUCTION

State-rvide resorrrce conservation programs have
traclitionally worked to prcvt'nt soil c'rosion by follorv-
irrc grrocl rnanagenrt'nt pritctices. The Soil Ero,sir"trt aul,
Serlinentatiort Corttrol Ar:t of Ig72 provides a renelved
irnpetrr.s for rechrcing soil loss as a rt'srrlt of rvatcr cro-
sion in \{ic'lrigarr. 'l'lrt' r\c't t'stalrlisht's u pcrrriit proc('-
dux: rrnrler rvhicli pr<lirosecl eurth c'hangr. activitit's
nrrrst dernonstrate that itclcrlrutte, orr-site crosion con-
trol proc'r'chrres rvill be in effect.

Any rverll-coorclinatecl statcu,irk' erosiorr corrtrol
stratt'qv is a balance lretrvet'n re'giorral and loc'lil on-
site c'ontrol prourams. Tlris rcltort clt'tails thc soil-loss
t'rlrrirtion an<l its applic'atior-r in the clevclollrnt'nt of
t]resc strategies. Trvo eramplc's of hou, to usr: tltc soil-
loss crlrurtion arc' givt'n; one desc'r'ilrt's a regional r'val-
rration rtrrcl the othcr disc'rrsscs clcve'loping on-sitc ero-
siorr c'ontrol ltrognrnts.

Everyone is affectccl lry soil erosion. tlnnt'c'i.ssarv
soil loss frorn ugrictrltrrral ar('lls dcc'ru'ascs the soil's
prorluctivitv, incrcast's the net'rl {irr ft'rtilizer. anrl
contribrrtt's to irrc'rcasccl pro<lrrc'tion ('Xp(.ilS('s-. E.rcess

ri'u't'r' siltltiorr fronr all sorrrct's not orrly tlcgraclt's tltr.
rivt'r's ill)l)('lnlnc't', Ilrrt also dett'riot'att's fish liabitat.
<'rlr rtrillrtt's to flrloclirr g. Iranryrers lutvigation. incrclts-cs

tlrt' c'ost of rivt'r' u.'utt'I' prrrificution, ltn<l clc'c'rcuscs

c'lurrrnel, r't'scn'oir, arrd irnporrnclnrt'rrt capac'itrr.
Nlairrtt'niin('(' c'osts- of strc'cts, roacl-^. <'rrlvt'r'ts. <lrair-r-

rrgt' rlitc'lrcs ancl c'hltrurclrvillrs 'rt',' incrt'lsccl lry t'xccs-
sir.r' soil t'rosion. Trlric c'lrcnricals. lrac'tt'ria lrncl raclio-
nrrc'liclcs urav adlr('rr' to st'clirncnt partic'les anrl thcreby
lrcc'ornt' clanet'r'ously c'onc't'rrtlatecl in clcpositional
iu'(-lls <ll lre transportt'cl to rvlttt'r srrpplics. Soil t'lt'posi-
tiorr also terrrls to st'ul the soil srrrf:rce artcl inhibit
grouncl watcr rcc'harge.
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Althorrgh asricrrltrrral activities have lleerr idcnti-
fit'tl as tlrc rnujor c'rlrrtrillrrtor to thc nation's soil loss

( I ), c'ortstnrctiorr ac'tir,'itics als<l contribrrtc large
lunorrttts of st'clintt:rrt to surfacc rvatcrs. (lonstnrction

ltc'tivitit's contribtrtc far r))orc serlirnt'rrt pc'r ltcrre thart
tlo urrricrrlttrr:al ar'('as (5, 6, 9, 13, 14).

(hrt' strrcly in a srnitll clrairtagc lrisin rt'portccl that
li5'1 of tht, st'rlinrcrrt ltxrrl rcsultccl frorn ongoirrg high-
\\'r.IV cor)strrrc'tion (13) Tlris strrrly concludt'cl that soil
Ioss l'r'orn highrvav c'orrstnrcti<lrr sitcs \\'lrs 10 tirnes
nror'(' tliarr that frorn c'roplanrl, 200 tirncs nore than
tlritt I'rorn qrasslitncl, ltntl 2000 tirnes rlror'(r than that
frorn forcst liurcl. Propcrlv rnarurgecl gntsslancls uncl

frlx'st lanils (lrre'as u,ith pt'rnutnt'r'rt vt'gctlttivt' cover)
rlrl not htrvc apprc'c'ialrler soil losr-.

llrrildirrg c'onstruc'tiolr itr('as rt]so pro<lrrce large
arnorrnt.s of scclirr.rcr-rt. Rirrglcr uncl Ilrrnrphrcys (9 )
lorrrrrl that frlr tlrt' PIastt'r (lrt'c'k rvutt'rslrccl in u'cst-
cc'rrtrul \lic'higrrrr. r'<lnstnrction irc'tivitit's associatcrl
rvitlr thc ulbanizirrg larrcl c'ontrillrtcrl 241( of the totirl
scclirrrt'rrt. ('v('n tlrorrgh tlris c'att'gorv inclrr<lt'cl only
5'1 ctf tlrc ltnrl tr.sc'.

In t.rtrt'rn(' cas('s. the ltrnorrnt of st'dirricnt clc'rivc'rl
llv cr<lsion fr<lrn c'onstrrrc'tion lrrei-rs nrav ('\c('etl 20.000

to -10.000 tinrcs tht' urnount croclt'<l frorn f'orcst larrrl in
arr t'tlrrivalt'rrt pt'ri<lrl of time (19), (llt'arlv. contlolling
soil <'r'r)sion frorn c'<lnstrrrctiort ltrclts is of vital crtn-

c:r'rn irr stlttt'u'irlc crosion c'rtntrol programs.

l'l'lris tt,sr';rtllr rr':ts srrp;rrrrltrl irr 1r;rtl lrr' ;i Nrrliotlrl ,\crott;ttttit's ltttrl
SJr;r ct' ,\rltttltristr':rtiotr grrr rrt, \.{S.l \(ll, ll:l -(10 l-(1S3, trt }Iit'lrig:tIt Stato
l'rrivt'rsilr', Itltttott' St'rtsittg I't'ojt'r't.

2 Spccilrlist in Ilt'llrrttrtettts of llt'sottrt'c I)r'vllrr1ttt11'nt ln(l (;colog.y, and
Assistl rrt I'roft'ssor, l)t'prrrtnrt'rrt of Crop atrd Soil Scie ttt:e , re sl)e e tiv(,1y.
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SOIL EROSION AND SEDIMENTATION
CONTROL ACT OF 1972

Thc Soi/ Iiro,sion und Scdinrt:ntutiort Control Act of
1972 (Ac't 347, I'}.A. 1972. as arnendecl by Act 197,

P.A. 1974) gives local govt'rnment the authority to
isstre ancl cnforce p('rrnit.s that rcquire erosion control
practiccs on most corrstnrction sites u'ithin their juris-
cliction. The origirnl thnrst of' this bill u'as to c'ontrol
soil erosion frorn all sourccs, but mirring, logginq, ancl

agricrrltrrre havc lrccn spccifically exchrdecl from thc
Act ( Scct. 16, as arnt'ntlt:cl ).

Tlre "Crriclelinc for Enforcing Agcncics" statcs tliat
"soil erosion contr<ll has lrecornc a kcy elc'rr-rt'nt irr tlie
trpgracling clf orrr Statc's rvatcr rpality progrltni :rnd
as srrch clt'rrtltncls strortg ticls of c'ot-lpenrtiorr ancl co-
orclination betlvcen virttrally all lcvels of cnvironrnerl-
tal interest (4 )."

Flffective irnplemerntation of soil erosion control
prograrns is baserl orr it n'rrrtrral rrnrlerstuncling of goals.
language, rnethods tind lirnitations lretwecn regrrla-
torv agcncics ancl thosc-' affectecl lty tlrc rergulations.
T<lwarcl tl'ris encl, tirc llrrrcau of \\/uter N{arragernr.nt
(N4ichigan l)epiirtrncrrt of Natrrral llesourccs ) Itus

ptrlrlisht:cl atr" 11ic:/r igurt SoiI l)rosiort und Scrlintcntu-
tion Oontrril Cluidt:ltook (7). The gtriclcbook rlescribes
various on-site rnarlagellrcnt priictices to contxrl soil
erosion on construction areas.

Although Act 347 and the guidebook outline tl're
intent ancl rnethods of soil erosion control, conservil-
tion rnensures for a specific constnrction site ale up
to the clescrertion of the trpplicant. To cfficiently clc-

vise it good seclirnent control prograrn, thc nature ancl
arnount of seclin-rent to be expected from construction
activities must be known.

DEVETOPING CONTROT PLANS

Soil erosion is a frrnction of soil prope.rtic's, topo-
graphic charac'tcristic's, climatic fuctors, vcgctative
cover, ancl appliecl erosion control practices. Tl'rcsc
vury u'ick'lv acloss the statc. Soil strrvevs contain in-
fonnation on soil properties. inchrclinq slope classes

in somc aftcr 1923 ancl rnost after 1940.

Soil rnaps fonn thc basis of any soil erosion c'ontrol
plan. This rc'prlrt tlisc'rrs.scs horv to rrsc' soil mr-rps anrl
otl'rer cornmonly availablc inforrnation, srrclr as topo-
grnphic' and lancl usc mups. rvhcn cleveloping thc'scr

plans.

Thc soil-loss eqrration is a relatively sirnplc, yet
pou'r.rfrrl, tool to help dcvekrp soil erosiorr corrtrol
plans. Thc e<lration is usecl to prcdict the anrouut of

sc'clirne'nt crpcctc'cl rrnclcr ccrtain conditions. Tlris re-
polt c'orrtlrins tu,o t'xlrrnltlcs ofr tlrc trse of tlri' soil-loss
t'<ltrirtiott. Thr' [ilst slrorvs hon' rl rL)gional arca can be
cviilruttt'cl to ilctclrnirrt' irrclls st'nsitivc' to soil t'r'osion.
Iiv ltssrurrirru that lll r.'t'getlrtir.'c col'r'r' is lcrrtovccl lincl
thitt rro crosion c'orrtrctl ltrac'ticcs arc rrsccl lrt c'onstnrc-
tiort sites. tlrc rcgional iir('u carr l)o rrriilrpr'<l for (.x-

lle ctt'tl corrstnrc'tion-rclatcrl soil crosion hazarcls in
rrrtits of t<lns p('r acrt I)('r )'ear.

'flte st'contl t'xanrplc sliclrvs horv the: soil-loss cqua-
tion curr lrc rrsccl to provicle lxrsic' irrforrnrttiorr frlr clc-

siunirrg spccifir', orr-sittr soil crosit'rrr control plans. The
loclttiort iurrl lrrrourrt of e'-rpt'c'tt'tl s<til crosiort c'ln be
t'stirnlttt'cl; us il rr.srrlt" tlrc rlt'sigrr. sizc'arrtl pluccrnent
of' r'ro.siorr corrtrol rk'vict's can lrc rnarlc nlorc t'flec-
tir,t'. lnfornurtion is ulso givclr on tlre' c'ffcc'tivcnc.ss of
rrlrrlc'ltcs its tcrtrporltry serlirrrent corttrol cleviccs.

THE SOil_-LOSS EQUATTON

Soil crosior) ciur be chre to eritl-rer rvincl or u'ater nc-
tion. Of tlre trl'o, rvater is responsilllc frlr a ntuch
grt'utt'r voltunc of soil loss, partictrlarly iri l\'Iichigan.
\llurv ct'osiorr c'orttrol tt'chnirlrri's will lrt' cffcctive for
lrotlr typcs of crosiori, lttrt tlris rt'port will focus on
ero.siorr c'urrsc:cl lly nrinfall (shcet crosion).

Soil loss rlue to rilinfall clepcncls orr six factors (16):
1) rain fall (R);
2) soil eroclibility' (K );
3 ) slope-lt'ngth (L );
4) sloper-gratlicnt (S );
5) croppirrg-mar'lilgcrncnt or vegetative cover

(C), and
6 ) erosion c:ontrol practices (P ).

Corlrclinating over 20 years of field research, a soil-
Ioss eqrration was dcvelopcd to predict reliably the
a\rerag(' annual soil loss from a given arca.

Rccarrse thc eqrration is^ statistical sonre differences
arc cxp('c'tcd betrvc:cn the preclictt'cl soil loss ancl that
obst'n'r'il in thc ficld. Past experierrce intlicatcs the
<liffcrerncc is gcnertily 6I or lcss of ther total preclicted
soil loss (11). Thc equu.tion is a -^irnplc mrrltiplica-
tivt' sc'rlrenc'c of tlic' factclrs ullovc (16):

A - R x K x L x S x C x P (1)
The prochrc't, A, e-\pr('sses thc cstimatecl arnottnt of
soil loss in tons per ac're per year (T/A/Y).

Thc' rainfall factor, R, is a composite measrlre of
the ltnnual avenlgc iritcnsity, cluration ancl erosive
forcc of rairifall. Thi.s vlilrrc' rangcs in \'Iichigan from
-10 to 155. brrt conrl)ar('(l to nationu'irle varirrtions, R
is gcrrcrally uniform u'ithirr nny partictrllu' county
( Fig. I ).
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Fig. 1. Rainfall factor, R, for Michigan counties. Al-
though this factor varies across the state, it may be con-
sidered uniform over a county-wide area.

Althotrgh the R factor is an annual average, most
highly erosive rainfalls in Michigan occur dtrring the
summer months (16). lly using the ttnnual average R
value (Fig. 1) to prcclict erosion frorn constrtrction
sites vu]nerable only during the sumrxer months, an

extrar margin of error is autornittically providecl for: in
the design of erosiott control devices. R valucs for
single-storm evcnts u,ith recurrencre intervals of I, 2,

5. f0 antl 20 years trrt' sivt'n in Tiible 1.

Table 1. Single storm R-values(a)

susccptibility to ero.sion. Therc' Arc over 300 differ-
erit soil .serics in \{ichigan. Eac,h se.ries lias bcen as-

signecl to a soil r.nanagement {rorrp (erotrp.s of soils

that have similar properties ancl behavc sirnilarly to
the same managerncnt practices ).

The task of designing adeqrrate t'rosion control
proceclures is simplified using tlic soil rnanagement
group conccpt. Thi.s concept has been cliscrrssed in
detail (2, 8, 10 ). The K valui' citn br. estirnutc.d by
exarnining fivc soil pr:operties: percent silt ancl very
finc sand; perccnt sand (coars('r than very firre sancl );
percent orgarric matter; soil stnrctrrre; ancl soil per-
rneability. Using a nornosrapli dcveloped by \\/isch-
nreier, Johnson, and Cross (17) rvhich relutes tlrese
propertics to the K value (Fig. 2 ), " soil erodibility
factor was dcterrr-rinetl for eac'h soil mirnitgerncnt
group and each majrlr horizon founcl rvithin these
managernent groups (Fig. 3 ).

Fig. 2. Soil erodibility index, K, nomograph. The
dotted line traces the path for the Nester soil series, A
horizon (Table 2), in determining this soil's erodibility
index. This copyrighted diagram (17') is reprinted by
permission of the Soil Conservation Society of America.

The K valrre rvas deterrninecl for each rnajor soil
horizon (A-topsoil, R-subsoil and O-parent material )
bec'arrse constnrctirln ancl grading activitii:s expose
soil to varying clcpths. The K valuers shorvn in Fig. 3

represent nearly 400 soil sarnples analyse<l clrrrins the
N,,[ichigrur Agricrrltrrral Erperiment Station Project
Nrrrnlrer 4I3, "A Physical Characterization of Repre-
serrtutive Michigan Soils."

\Iost eroclible soils occur in the 2.5 (loam and silt
loam soils ) ancl 3 (sancly lotm soils ) soil management
sr'oul)s (Fig. 3 ). Tlir: fincr texturecl soils (soil man-
lugc'nrt'nt gx)ul)s C), 1, trnrl 1.5 ) artr rtot its eroclible
prirnarily bec'arrse of lrt'ttcr atllresiotr lletrvecn soil
particles arrcl a u't'll clcr.elopecl stnrcturc'. Thc least
crocliblt' soils occur in soil rnunagenrent groups 4

(loarriy sarrcls) rrnrl 5 (sanrls), prirnarily llt:caust' of
the coirrser terxturc and higher permeability (Fig. 3 ).

Recurrence
interval (yr) R-value

I
2
5

l0
2A

19
26
ot
44
52

(a) tr'rom Wischnreier and Smith, 1965.

The R values in Table I are for a singlc storm, ancl

rrse'cl only ht the peak florv clesiun of se-'tlirnent control
dcvicr.s. Use the average unnual sum of R vitltrc's
(trig. I ) for constnrction activities that u'ill extencl a

season or r-norcl in length.
Thc soil croclibility factor. K, measures the irifhr-

ence of physical and organic properties on a soil's
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Fig. 3. Variation of mean K value for each horizon within soil management

groups; data from Mich. Ag Expt. Sta. Proiect 413.

The vertical bars in Fig. 3 indicate the standard
deviation of K valttes within each horizon of the soil

management groups. (One unit of standard deviation
includes about 60% of the observed range. ) These

deviations are comparable to those found within a

single soil series.
The slope-length factor, L, is the effect of length

of slope on soil erodibility. Slope-length is defined as

that length of slope in which deposition does not oc-

cur, or the distance until the runoff enters a well de-

fined channel. As slope-length increases, so does

severity of soil erosion. For on-site applications, this

value can be estimated from detailed topographic
maps, or approximated from modern soil surveys. For
regional evaluations, an average slope length of 2'00

ft may be used.
The slope-gradient factor, S, is the influence of the

gradient or angle of slope on soil loss. As with the

slope-length factor, an increasing slope-gradient in-
creases the amount of soil loss. This value can be ap-

proximated from topographic maps, modern soil

surveys, or field observation.

Because of the interrelationship between length and

gradient of slope in soil loss, the L and S factors can

be combined into a composite topographic factor, LS.

Although this factor depends on the natural landscape,

manmade changes in slope-length or gradient ( 
".9.,

with terraces ) will affect the LS value.
For regional evaluations using a constant slope-

length of 200 ft, the LS values are given in Table 2.

In this Table, the LS factor is integrated with the
medial slopes of the slope classes most often used by
the National Cooperative Soil Survey in Michigan.
For a specific site, the LS value can be determined
from Fig. 4. The changes in LS value are not as sensi-

tive to changes in slope-length for gentle slopes ( 2-

6%) as they are for steep slopes (L6-20%). Also, on

gentle slopes doubling the slope gradient about

doubles the LS factor, while quadrupling slope-

length is needed to cause comparable increases in the
LS factor.

The cropping-management factor, C, is the effect
on soil erodibility from the kind of crop, tillage op-

eration, length of exposure, vegetation or cover on

r



Table 2. TopograPhic factor, LS,

with slope-length equal
for slope classes (% slope)
to 200 ft

r.o

<.

Slope Class % [S value
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Fig. 4. Topographic factor, LS, as a function of
slope-length, L, and percent slope, S. ln determining LS

values for this report, a constant slope-lenglh of 200 ft
was assumed. Figure from Wischmeir and Smith (16).

the site. This factor is the most sensitive and most

frequently alterecl landscape characteristic affecting
soil erosion. It is also one which is most easily con-

trolled during construction activities.
Derivation of the C value is a complex and intricate

procedure for areas undergoing intensive cultivation
(1, t6). The C value for areas stripped bare of vege-

tation is equal to unity (C : 1). The easiest and least

expensive cover-management practice at a construc-

tion site is to disturb as little of the vegetative cover

as possible.
Of course, removing some of the vegetation is in-

evitable. When this occurs, other means of sediment

control are needed such as mulching, sodding or

trapping sediment before it leaves the site' There are

various types of rnulches, inclucling wheat straw, hay,

stones or rvoodchips. Each serve a specific purpose

and have varying effectiveness as erosion control

agents.
Fig. 5 shows the effectiveness of different applica-

tion rates of a wheat straw mulch on bare soil. The

mulch factor is equivalent to the C factor and is the

ratio of soil loss on bare soil without a mulch to soil

6

oL
o too

% OF SURFACE COVERED BY MULCH

Fig. 5. Effect of wheat straw mulch on soil loss.

Mutch factor (M in equation 2) is ratio of soil losses

with given percentage of mulch cover to corresponding
losses without a mulch cover. Figure reprinted by per-
mission of the Soil Conservation Society and was origi-
nally published by Wischmeier, (14).

loss with a rnulch covcr. Strarv rr-rtrlching which covers

less than 501' of the ground surface (about )6 ton per

acre ) is shorvn by a dashed line and not recom-

rnendecl. A 50% mulch cover means that one half of
the grouncl surface can be seen through the mulch
rvhen viewed from above.

A straw mulch is good to rtse for temporary sedi-

ment control, such as on a graclccl area that will be

eventually soclded or sowrl to grass. Straw mulch is

sensitive to traffic ancl requires frequent routine

maintenance to cover any bare spots. particularly af-

ter storms. A straw mulclr seldom srtrvives a winter
SEASON.

Table 3 gives the C values for stone or woodchip
mulches. Stone (rneclium size gravel 16 in. or larger)
is effectiv€t on areas that are to remain permtrnently

barc, such as pir.thrvays or landscaping plots' Stone is

particularly effective at application rates of 135 tons

per acre ( a clepth of at least I in. ), or more. A stone

rnulch will strrvive a rvinter season, but it must be

checked annually.
A stone mulch is rvorking when the voicls between

thc stones fill rvith scdiment. When the voids are

nearly fillecl, another layt:r of stone is needed' A well
mnintained stone mulch is unaffectecl by slope-length
( 14).
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A rvooclchip mulch (Table 3 ) is used primarily for

ornamental or decorative purposes, such as on path-
ways or under shrubbery. This mulch is not as dura-
able as stone, but is more perma.nent than straw.
Woodchips do not hold up well under traffic and re-
quire periodic inspection for bare spots and sedirnent
filling. Like struw mulch, wooclchips lose effective-
ness on long slopes; doubling slopeJength about clou-
bles the soil loss.

Trees and shrubbery also intercept and dissipate
the energy of rainfall, roughly in proportion to the
amonnt of grorrnd area covered. Table 4 gives the Cl

values for this effect. Shmbbery, in particular, is an
effective long-term crosion control device ; it also
lends esthetic value to the site.

Thc rnost effectivc covel vegctntion for erosion con-
trol is a well established sod. Table 5 gives the C val-
ues for grass in various stages of vigor. As can be scen
in Table 5, a sod covering 95-100% of the grounrl re-
duces erosion to a mcre fraction of that if no cover
were prescnt. Other than routine landscaping care,
sod is an cxccllent long-terrn erosicln control clevicer.

Variorrs vegetative rr-rulching erosion control prac-
tices can be usecl in combinaticln. In rloing so, the
effective C vahre (C') can be cxpre,ssccl as ( 15 ) :

C'- \[, rC, (2t
where M, is the mulcir factor (Fig. 5, Tables 3 and
5) and C, is the effcctioe canopy factor.

Table 3. C-values for stone or woodchip mulches (a)

Mulch type
Application
rate (T/A/Y) C Value

Table 5. C-values for sod and grass(a)

7o ground
cover Establishment C-value

95-100
BO

40
20

well
modcratc
poor
vcl'y poor

.003

.012

.10

.20

?

(a) tr'rom Wis<'hmeier and }Ieycr, 1973.
(b) Nlerlirrm slze grar,el (0.i irr. to .75 in.).
(c) This lorv rate is rrot ret'onrnrended.
(d) A stone mulch of 60, 135, 240 T/L corresponds to a depth of .5

in., 1 in., and 2 in., respectively.

Table 4. C-values for vegetative/canopy effect (a)

Cover type

o/o of ground covered
25 50 75

(a ) frorn \Yisr:hrncier, 197.1

llc'carrse' thc cariopy affc'cts orily tlritt ltortion of the
grorrncl not covere:d by n mulch, the r.alucs in Tilltlc
4 rrrrrst lte slightly modifiecl rvhen clt'te'rnrining soil
loss in nreas havirrg both a ciuropv a.ncl rnulc,h. To de-
tt'rrniuc the effectivc canopv fac'tor, mrrltiply thc pcr-
ct'rrt grorrn<l co\'cr of thc c,ilnopv Irv the ltcrc,e'nt of
grouncl rrot coverecl Jrv the' r'nrrlch. thcn usc this pro-
drrct as tlir' ltcrcerrt of grrtrrncl cov('I. in Tab]r' 4,

For t'xarnpl<', suppose an area is stabilizecl rvith a

strirlv mrrlch of 70% grotrrrcl co\/er lurcl a canopy of
slirrrlrlrt'r1, I rlr liigh c,overring 7S'li ol tlrc grouncl. The
nrrrlc]r fac'tor, \,[1 irr crlratirtn 2. is.20 from Fig.5. Thc:
renrnininq 30Z ( 1 - .70 ) of barc' grorrncl is covcrecl
lry a 75'i, c'ov('r of ceinopy, for rln c-ffcc'tive canopy
cover of 25i(, ( .30 x .75 : .25) . F rom Tabk' 4, a can-
olrr. 1 nr high rvitli an effective qrouncl cover of 25%

hns a cariopy cffcct ftrctor of .BB (Cg in equation 2).
F or this piirtic'ular rnulc'h ancl shnrbbery cornbina-

tion, tlre effcctivc' C valrre (C' in eclrration 2 ancl C in
cqrration 1) is .L7 (.20 r.B3 .l:7). The nurnbers can
be rounclecl to the,. neurest zero or five in the last deci-
mal place u'ithout losir"rg acclrracy.

The erosion control practices factor, P, represents
the influence of various erosion control ancl abate-
ment procedures on soil loss, such as diversion clitches,
secliment basins and contour plowing. Recatrse of the
complexity and variety of clesign of these devices,
there is little data to develop valrre.s for the P factor.
However, when no erosion control clevices are in ef-
fect the P value becomes unity (P 

- 1).
It is possible to rearrange equation 1 to determine

tlie cover-management factor (C ) which will meet a

given tolerance of soil loss ( A ) :

r\_
100 \-- RxKxLxSxP

stone (b, c)

woodchips

1s( d)
60

135
240

2( d)
4
7

12

.68

.29

.09

.05

.68

.2r

.14

.05

A (3)

Iarge trees
(crown 4m high)

medium trees
(crown 2m high )

high bushes
( cron'n lm high )

Iow bushcs
( crown .5m high )

.93 .97 .80 .Jt)

.tJ .63 .50.87

.83 .65 .30.47

.16

This procedure can be useC to optimize sediment
control stri-rtegies by cletermining proper application
rates of a mulcli for the size of secliment basin to be
installed on a site or to meet local ordinance require-
ments.

r
(a) from Wischmeier, 1974

.79 .58 .37



ASSUMPTIONS AND TIMITATIONS

As with any e'nvironmcntal rnodcling and plannirig
tool, the soil-loss eqrration hus certain assuniptions,
and consequcntly, limitations. You mrtst rrrrck'rstancl

these limitations to apply the cquation ancl srrbsequent
clesign of erosion control facilities srrcccssfully. The
soil-Io.ss eqrration is^ a statistical surnmary of over 10,-
000 plot-ycrlrs of obst'rving tlie relationship betrvet.n
soil c'haracteristics, clirnnte ancl veqetation on soil
Io.ss. It is prirnarily ck'sienccl to prctlic:t tlie lorrq term
(mciln annrral ) erosion from Arl Al'crl. and the rt'sults
tencl to be less valicl s'lten estinratinq loss frorn short
tcrm cvcnts.

\\/ithin any particrrlar soil st'rics or nranagernent
group, some variation is expt'ctecl in the propt'rties
derterrnininc the soil crodibility factclr. This variation,
shorvn by the vertic:rl bars in Fig. 3, is allorrt thc' sarr-rc

for the soil n-ranagcment groups tls for urcmber soil

series. N,{ore variation occurs in topsoil (A lrorizon)
propcrties rvithin soil maniigement groups than ir-r the
strbsoil (B horizon) ancl parent rnaterial (C horizon).

As a result, soil loss predictions for the subsoil and
parent material tend to be more precise than preclic-
tions for topsoil loss. Remember, however, that site
gracling movement of machinery or heavy equipn-rent
tends to displace topsoil readily exposing subsoil to
erosion.

Because of scale limitations, ntoclern soil maps can-
not show small ilreas of inclusions. \\/hilc the propor-
tion of inchrsions vrtry from clelirtc'ution to cleliric'a-

tion, or-r tlre averagc] they nrake up 45-55'X of tlre
mapl-ling rrnit. Ilowever, some incltrsions havt: sirniltlr
properties ( c.g., in the siune soil manrtg('r'n()rtt gr<trr1t )
as the soil series in thc rntrltpirtg unit ttitt'ttc. Tlris is ttot
a major lirriitatiorr for re'gional evaluutions of scnsitivtr
soil erosior) ru'eAs ( such as the Cainers Torvrtshil) ('\illtt-
ple in tl-ris report ), but for locirl sittr dcsign (espccially
very snlr.rll aleas ) a site inspectirltr shoulcl crlrtfirm tlttrt
the soil scriers inclicatccl on tlie rnap is actrrtrlly' in thtr

field.
The asstrmptions in determing the toltograllhic fac-

tor of Tabler 2 art' that tlre lerrgth of slol'rc is 200 ft
ancl the slope-grarliertt is uniform for that tlistuncc.
For gi:ntle slolrcs, the topogruphic filctor, LS, is trot as

sensitivc: to sl<ryt' Icngtlt us for steep sltlllcs. \ tich-
igan toltography is srrc'h thitt gt'rttlt' slollt's or short

steep slopes arc nrorc frequently encotlllterecl tliarl
lorrg stcc:p slopcs.

Thert'fore, tht' vulues of Tablt: 2 appeur to I;e jttsti-

fied. Goocl sloltt, vrrltte's are also olttairtablel frorn stlil

rnaps publislretl uf'tt-r 1960. Ortly 33 corrnties hat'(,

rt'cently pulllislrecl soils Inilps, or Ittaps in variotts
stagt:s of c'orttplt'tion ( 11). N{ore accttrate sloptr

nlcasurements arc) nracle by onsite inspection rvith

B

vcry siniple instnrnrr'rrts or frorn cletlrilc'cl topographic
n-laps. Iior rcgional strrrlie's. slolte-graclic'rrt irtfonnlitior-r {,
rnily bc cstinurtecl froni U.S. Gcological Srrrvery topo-
uraplric nral).s. Olrtairring sl<lpe' cllita frrln-r tlrcst' rnaps
is linritcd lly tlie magrritrrckr of the corrtotrr interval
anrl scale.

Vt'gctation cleters soil erosion (".g., seeclings of
srniill grliins ), lrut thcrc alc rnany otlter effcctivc: ways
to c'ontrol soil erosiorr. Thosc cliscussecl in this leport
are t]rc nrorc frerprcnt ancl less costly oncs rrsecl.

Traffic by vcliiclcs, rlrachincry, zrnd pcople gener-
ally c'ompact tlic sclil, iricrcast' runoff and nray in-
cr('user soil loss. Incrca,sccl arllit'sion betrveen soil par-
tic'lcs after c'ornpaction tt'ncls to recluce soil loss ancl

nrrv r'oulrterr lxrlanc'c tlrir; cffcct. florvcver, soil com-
paction is not it rclitbk, erosion cclntrol practice.

Areus rvhich nrcr.t tlie corrclitioris cliscussccl in t]ris
rc'port irichrcle not orrly brrilding constrtrction sitcs, llrt
alsrl relutecl site ckrvcloprncnt, hiahway ancl utility
c'orricl<lrs, sanitury lanclfills, fallorv fielcls, open pit
rnining ancl ccrtain forcst hlirvt'stinu procecltrres (e.g.,
clcar ctrtting ) .

^ 
-'?l,xtl 
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Statcrvick' scdimcrrt control consists of a billance
lretu'een local on-site aricl rcgional programs. This
scction clisc'rrsses applicittion of the soil-loss eqtration
for ck'terrnirring regional ur('as sensitive to soil erosion

rlrrring curtl'r c'hangc activitics. Ry iclentifying areas

u'ith lrigh crosion strsc'cptillility, spccific control ef-
forts, such a.s zonirrq orclinarrce artcl enforcernent pro-
gl'ams, c'an bc plannecl for tliese areas.

TIrc cxamplc givcn is in Guincs Torvnship, Kent
Co., N{ic'h. This anulysis te'chniqire is ortly one itr a

series being u.secl lry the Wcst \Iichigan Regional
Planning Clomrnission (ltegion 8) in a u'icle ranging
and innor,'ative lancl rrs(' strategy <levcloprnent pro-
{Iranr to assist local planning groups or inclividuals.

Gairrt's Torvnship lics on tlie south fringe of the
Crancl llapicls metropolitan area and is experiencing
pr('.sslrres of rrrban exparrsion nncl grou'th. The area's

prior doniinarrt lancl use ]ra"^ lrt'en agrictrlture, llut thi-^

us(, is rapitlly changirig to rt'siclerrtial clevt:lopmetrt.
This arca u,ill soor) unclcrgo crtensive rrrbanization
luncl relatccl c'onstnrction activitiers. A stucly in the
[)lastt'r (lrcek clrainagc lrasin, part of r.vliich lies in
Giiincs Torvnship, slrotvs cronstrtrction activities can

corrtrilxrte rrp to 24%, of thc: setlimt'nt loitcl evert though
this conrprises orrly 5% of thc Lurcl trse (9 ).

The staff of the Rcgion 8 Planr-rir-rg Commission is

^
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compiling a regional resource inventory for the nine-
county area, including Gaines Township. Infonna-
tion on soils, topography, Iand use, natural and cul-
tural features have been entered into a computerized
file. The Gaines Township file is typical within the
Region B area.

The 36-m' (93 k*') area was gridded into 4 ha (10
acre.s ) cells, such that the location of each cell can be

described by its row and column coordinates (12).
At this resolution, there are 2,304 cells in a typical
torvnship. The soils map for Kent Co., completed in
1926, does not include slope-gradient information.
U.S. Geological Survey 716-min quadrangle maps, with
a 10-ft contour interval, were used to estimate slope-

gradient.

The idea behincl a regional analysis is to identify
areas having high erosion susceptibility, i.e. areas ex-

hibiting a large amount of soil loss during construction
activities if no preventive measures were taken. To
achieve this, two assumptions were made: first, con-

struction activities would remove all vegetative cover

from the area; second, no erosion control practices

would be used on the site. These assumptions will
provide a baseline of potential erosivity against which
the effectiveness of proposed erosion control programs

can be evaluated.

In terms of the modeling equation (equation 1),
the lack of vegetative cover without a replacement
mulch cover means that the C value becomes unity
( C : 1). Similarly, the lack of erosion control prac-
tices (cliversion clitches, sediment catchment basin,

etc. ) means that the P factor is also set to unity
(P - I ). Uncler these erssumptions, equation I can

be simplified to:

A-RxKxLS (4)

For Kent Co., R is equal to 100 ( Fig. 1). The re-

maining factors, K and LS, are determined from in-
formation contained in the comptrterized resortrce in-
ventory file for each 4 ha (l0-acre ) parcel within the
Township. The K factor was taken from the predomi-
nant soil series plus Fig. 3 and LS values were ob-

tained from the slope information plus Table 2. A
computer program was written to evaluate each cell

for soil loss using equation 4.

The average soil loss for Gaines Township resulting
from constrttction activities under the stated assump-

tions would be about 14 'l /A/Y. The range is from
2-L59 T / A/Y.

Four classes of soil erosion have been clefined based

on the procedures of the National Cooperative Soil

Strrvey. Slight erosion is the removal of up to 25%

(< 2 in.) of the plow layer. Moderate erosion is the

removal of 25-75% (2-6 in. ) of the plow layer. Severe

erosion is the removal of more than 75% ( > 6 in. ) of

the original plow layer and part of the subsoil. Very
Severe erosion is the removal of most of the soil pro-
file.

Assurning 2 million pounds (f000 tons ) in an acre

plow l:ryer and 100 years for the erosion to have oc-

curred (time in which man has cultivated most of
Michigan soils ), the removal of 25% of the original
plorv layer would be at a rate of 2.5 T/A/Y. Based on
these assumptions and definitions, the following
quantitative soil loss classes were developed:

'7

slight
rnoderate
severe
very severe

less than 3 T / A/Y per year
3-B T / A/Y
B-LS T /A/Y
greater than 13 T / A/Y

Ringler and Humphreys (9) set the annual accepta-

ble soil loss at 2 tons per acre.

Using these four erosion susceptibility classes, the
expected soil loss for each cell in Gaines Township
was estimated and mapped (Fig. 6 ).

Being arble to predict potential erosion problems

enables a local implementation official to recognize
when and to what degree soil erosion control prac-

tices are needed at a construction site. Recent con-

struction activities rarely provide erosion controls and

usrrally damage most vegetation. With adequate pre-
cautions, however, on-site erosion can be signficantly
recluced.

Areas susceptible to high erosion should be dis-
couragecl from urban development or protected by
effective erosion controls at the endangered sites. The
only data needed to activate this technique involves
reference tables for rainfall, R, topographic, LS, and
soil factors, K, (Equation 4) and maps on soils or

soils and topography.

Ry aggregnting this information into a small area

gricl system, such as in Gaines Township, its geo-

grnphical interpretation is greatly simplifiecl. It also

rnakes the clata amenable to relatively simplc, inex-

pernsive, and speedy computer analyses and mapping
techniques.

ON.SITE APPTICATION IN TAPEER CO.

Act 347 requires that people involved with earth
changing activities develop specific, on-site erosion

control plans. In doing so, it is important to know
rvhere and how much secliment loss can be expected

frorn the site and the effectiveness of various erosion

control techniques. The design process requires
quantitative information.
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VERY SEVERE (GRERTER THRN 13 TONS/RCRE/YERR)

Fig. 6. Susceptibility _to erosion classes for Gaines Township, Kent Co., Mich.; t$
North is toward the top of the map. fach cell represents one l0 acre cell.
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Knowing that rnrrlchinc bare grouncl is "very cf-

fective" does not help the engineer trying to clesign a
secliment catchment basin to contain the sediment a
mulch does not hold in place. Knorving that an area
is "very susceptible" to erosion cloes not provide
enough information to clesign a sediment catchment
basin.

This section descrihes a relatively simple and inex-
pensive technique to deterrnine where zrnd how much
sediment can be expected from a constnrction sitc.
The example also shows the advantages from using
common soil erosion control clevices, primarily mulch-
irg. ( It is beyond the scope of this report to fully de-
velop a complete erosion control plan for the example
given, for such a task requires more cletailecl informa-
tion. )

Some background for a Irypothetical example is nec-
essary. A 160-acre example area is locatecl iri the SW
li of Section 22 in Marathon Township, Lapeer Co.
The area is assumecl to be in the process of develop-
ment into medium to low density sinale family hous-
ing units, with ccntral sewerage. The developrnent
plans call for a 2-year construction periocl in u4ricl-r
earth change activities will occur only cluring the
summer months.

A strar,v mulch will be used as the primary tem-
porary secliment control measlrre. Bare ground rvill be
sodcled as soon as practical and in time for adeqtrate
establishment before winterr. Gravel access roads rvill
be covered with a bitunrinous surface oncc) thc roarl-
bcds are stabilized.

The site planner wishecl to know the origin and
quantity of sedirnent to be expected during the con-
.stnrction periocl. FIe had obtainecl a cletailecl topo-
graphic map and a moclern soil snrvey of thc area
( 13 ). The site engineer has confirmeil the accuracy
of the soils map.

DETERMINING SIMITAR SOIL EROSION UNITS

Ther following procedure is suggestcd to dctcrrnine
arcas rvithin a constrtrction site having similar ex-
pccterd soil erosion characteristics. The method con-
sists of preparing a series of overlays, of rvhich the
final overrlay is a map of homogeneolrs soil erosion
units. To begin:

1) Prepare a nine-column table with headings simi-
Iar to those shorvn in Table 6.

2) PLrce acctate or tracing paper over the soils nrap
of the area (Fig. 7A ). Trace the bounclaries of the
soil nunagcmcnt sroups found in the area (Fig. 7R ).
Thc soil lnanagement group of an individrral soil se-

ries is trsually given in the grride to mapping units

section ancl in the narrative part of thc soil survey re-
port, or can lle obtained from other Research lleports
(8,10).

Use orily the texture of the upper story for soils
with contrasting textnre in determining lltap unit
Irorrnclarics; ().g., soil rnanagement groups Sa and Sl2a
u'oulcl be grouped into one nnit. Use lower story tex-
trrre if constnrction will remove the upper story.
Label thi.s overlay "Sirnilir Profile Texture Groups."

3 ) Prepare seconcl overlay (to the sAme scale as

thc soil rnap ) from the detailed contour map (Fig.
7C). If tlie contour lines become crowded ancl con-
frrsing, clrarv onlv tlre 10-ft contorrr intcrvals (Fig.
7C) hrclicate the major and rninor drainage divicles
in the site by a bold solid line, or line of different
color.

hrclicatc rvell-clefined channelrvays, cliversior-r
ditchcs arrd transitions between slope categories A (0-
2%) ancl grcaterr than A (>2%), by " bold dashecl
line, or clashecl line of different color (trig. 7C ). The
soils rnap may help you determine trtrnsitions be-
tween steep (>2%) ancl gentle (<2%) slopes. The
dashecl lines inclicate areas of potential cleposition ancl
are usecl to measure slope length.

It may be helpful to inclicate rtrnoff pathrvays from
thc clrainagc dividcs (solid bold line ) to the deposi-
tion areas (clashecl lines ). Remember, nrnoff path-
ways alrvays cross contour liners at rigl-rt angles. (trig
7C) Label this rnap "Contour C)ver.lay" and incltrcle
a lcgenrl for drainagc clivide. clepositional area ancl
nrnoff pathway lines.

4 ) Pre-'pare thircl overlay showing similar topo-
graphic ur"rits, or areas rvitli similur slope-lenutli ancl
slope'-graclie'nt. I)raw lines ovcr the drairiagc clivicles
(lrold lirres or] thc Topographic Overlay ) and the
transition lines betrveer) A ancl R slope clnsses ( dashed
lines on the Contotrr Overl"y). These lines should cle-
fine closecl areas (Fig. 7D ).

Indicate the slope-gradient on each topographic
rrnit. Detennine slope-gradient from soil rnaps, de-
tailed topographic maps or from on-site.. inspection.
hrclicate slopc-length ( clistance the nrnoff follorvs
froni thc clrainage clivide to the clepositional areas ) on
t'ach topographic n-rap trnit (Fig. 7D ).

Forrr or five tyltical rtrnoff path mcasurements
slrorrlrl be averagecl for each topographic map rrnit.
Try to follorv thr. actrral runoff path rvhen taking these
nr('asulemer-rts: nrnoff rarely follows rl straight Iirie.
Lalrt'l this overlay "similar Topograpliic l-Inits."

5 ) To pr('pilre the final overrlay of ltornosencous
soil r.r'osion rrnits. tracc the bounclaries betrve'en the
sinrilur ltrofilc' textrrre sroups (Fig 78 ). On tlie sarnc:

ovt'rla\'. (FiS. 7Ii), trace the bounclaries betrvccn the
sirnillr topographic units (trig. 7D). Arcas outlined
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in this manner have similar soil and topographic
properties and, therefore, similar soil erosion poten-

f tials. Number each map unit consecutively (Fig 7E ).
Label this overlay "similar Soil Erosion lJnits."

Now Column I of Table 6 can be filled out. In the
example given (Fig. 7E), there are 15 similar soil
erosion units. The soil management group number,
slope-length and slope-gradient for each soil erosion
unit are entered into coltrmns 2, 3 and 4, respectively.
The K valnes ( column 5, Table 6 ) can be obtained
from Fig. 3 of this re1rcrt. The LS Values ( column 6,

Table 6) can be obtainecl from percent slope and
slope lengths in Fig. 4 of the this report.

The R valtres Are given in Fig. 1 of this report
(Lapeer Co. - 79). Calculate the maximum expected
soil loss by using equation 4, and enter into column 7,
Table 6. (This soil lo.ss assumes that all vegetative
cover will be removed and no erosion control practices
will be in effect. )

Next, determine the number of acres in each simi-
Iar soil erosion unit (Fig. 7E ). This can be done with
a dot grid:

Prepare a dot grid on a piece of acetate so that at
least 100 fall within the size of the similar Soil Erosion
Units map. Space the dot in a uniform gricl fashion.
Place the dot grid over the Similar Soil Erosion Unit
map (Fig. 7E ) in any position.

?

Count the number of dots that fall rvithin each map
unit. If a dot falls on a line, assign it to a unit by a

flip of a coin. Do not count the same clot trvice. Surn
the total number of dots cotrntecl Deterrnine the
acreage of each unit by the following fonnula:

acreage of
one unit

: no gf lots il rqryl
total no. of dots on map

* total acreage in

construction area

The acreage of each similar soil erosion unit is en-
tered into column 8 of Table 6. Itlultiply column 7 by
column 8 (Table 6 ) ancl enter in column 9 of Table 6.

The strrn of column 9 is the total tonnager of seclin-rent
that can be expected from the constrtrction site, if no
erosion controls are used.

DEVETOPING AN EROSION CONTROL PLAN

In the example given, construction plans call for a

2-year construction-earth changing period. The area
rvill be clivided based on the drainage, and conse-
quently, movement of sediment within the site. A
reasonable plan wotrld be to clevelop similar soil ero-
sion rnap units I through 6 (northern half of area )
(Fig. 7E) dtrring the first year, and map units 7
through 15 (southern half of area ) in the second
year.

Table 6. Similar soil erosion units and total soil loss from developed area

(l) (2t

Similar Soil
soil erosion management

unit no. group no.

Slope- K

gradient (%) value

(5)(4)(3)

Slope-

length

(6)

ts
value

(7)

Expected soil
loss (I/A/Y)

(8) 0)
Soil erosion Erosion unit

unit total
acreage (a) soil loss

t
2
3

4
5

6

7

8

I
l0
11

t2
l3
T4

r5

!)

2.5
4
3

1.5

1.5

1.5

1.5

o

I
I.5
3

3

3

4

130

530

160

210

460

260
520
660
r60
520
r60
520
660

330
330

.rttt

.39

.15

.33

.27

.27

.27

.27

.33

.33

.27

.33

.33

.33

.15

.30

.,)

.30

1.1

1.9

r.6
1.3

L,2

.9

1.3

.9

1.3

t.2
,4

.4

8

r5.5
3.5

29
40.5

34

28

25.5

23.5

34

19

34

31

10.5
b

I
36

6

7
l6
b

2L

12

3

1

4
4
8

3

3

o

2
c)

8

8

8

5
b
6
5

6

5
5
o

2

8

558

2L

203

648

170

588

306
7L

34
76

136

248
32

15

3114Total soil loss

from developed area
?

(a) 31 acres wcro not develoPed
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Under this plan, a combination of mulching and
sediment traps could be installed where needed to
control excessive erosion. If no mulching was done
on the site, the developer could expect about 1600 T
of sediment the first year and 1500 T the second
year. Designing an effective sedimentation basin for
this large quantity of sediment is difficult and expen-
sive.

Table 7 lists the expected sediment yields for each
similar soil erosion unit, and that which would be
expected under the stated mulching rates. For units
with a moderate erosion potential (-up units 3 and
15 on Fig. 7E ), applying a 60% grouncl cover straw
mulch ( about 7l tons per acre ) or 4 tons per acre
rvoodchip mulch will reduce erosion rates to under 2
T / A/Y (Table 7 ).

Table 7. Expected soil loss with straw mulch
(2) (3)

Expecled soil
7o Cover with loss with
straw mulch mulch (T/A/Y)

5
(lms/ocrc)

Fig. 8. Relation of percentage of surface cover to
mulch rate. Curve A is for small-grain strawl curve B is
for chopped cornstalks.

o
td
&
lrJ

oo
l^lof
G
3
v,
Eo
tl

t2
RESIOUE MULCH

(t)
Similar soil
erosion unit

map no.

(4)

Unit
acreage

(5)
Total expecled

soil loss
from unit (T)

For units with a severe potential of soil loss, ap-
plication rates of B0% ground cover straw mulch (ltA
tons per acre ) or 7 tons per acre woodchip mulch
are needecl to achieve similar reductions in erosion
rates. Soil erosion unit 5 has the most severe erosiorr
potential (over 39 T/A/Y). In the unit, an applica-
tion of over 95% ground cover straw rnulch (zlt or
more tons per acre ) or a woodchip mulch of 12 tons
per acre is required to reduce erosion to under 2

T/A/Y (Table 7).
With this mulching schedule, some soil erosion

will still occur, though only about 5% as much as if
no mrrlch was nsed. Sediment can be contained on-
site by erffectively designed sedimentation basins.
These basins need a combined capacity of at least
208 yd3 to contain 154 tons of expected sediment.

Table B. Conversion Table

I ha : 2.5 acres
I acro : .4 ha

1 metri<: ton : 1.10 sllort ton
1 short ton : .91 metric ton
1 torr per a('re : 2.24 nretric ton/ha
1 rnetri<' ton/ha : .45 tons pcr acre

60 tons per acre stonc will cover soil to depth of.5 in.
135 tons pcr acrc stortc r,vill cover soil to depth of 1in.
240 tons pcr acre stone rvill cover soil to dt'pth of 2 in.
I ton of sediment : 36.5 ft3 : 1.35 yd3

SUMMARY

The soil-loss equation (p. 3 ) can be a useful tool
in developing regional and specific site erosion con-
trol plans. This equation can be used in conjunction
with available data sources, such as soils and topo-
graphic maps supplemented with simple on-site ob-
servations. The two application methocls describecl in
this report can provide a baseline and method of
communication between regtrlatory agencies and
those being regulated.

Only by such commrrnication can the spirit and in-
tent of the Soil Erosion and Sedimentation Control
Act of 1972 prove of benefit to this, and future, gen-
erations.

I
o
e

4
5
6
7

8
I

10
11
t2
r3
14
15

80
95-100
60
95-100
95-100
95-100
95-100
95- 100
95 - 100
95- 100
95-100
95 - 100
95 - 100
80
60

1

18
6

11
20

8
DO

l2
3
1
4
6

72
5
3

154

-\

l1
.5 36

16
1.5 7
2t6
1.5 5
1.5 2r
l!2
13
11
t4
r.5 4
1.5 8
1.5 3
13

Total from Area

I m : 1.08 yd : 3.28 ft
1yd:.91 nr

I m3 : 1.32 yd3

1 yds : .76 m3

74

<h
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0utlying Field

Research Stations

These reseorch units bring lhe resuhs of reseorch
lo the users. They ore geogrophicolly locoted in
Michigon ro help solve locol problems, ond de-
velop o closeness of science ond educolion lo
the producers. These l5 unils ore locoted in
importont producing oreqs, qnd ore lisled in the
order they were estoblished wilh brief descrip-
tions of their roles.

Ar Michigon Agriculturol Experiment Stotion. Heod-

\y quorlerr, tOl Agriculture Holl. Estoblished 1888.
Reseorch work in oll phoses of Michigon ogriculture
ond reloted fields.

South Hoven Experiment Stolion, South Hoven. Es-

toblished 189O. Breeding peoches, blueberries,
opricots. Smoll fruit monogemenl.

Upper Peninsulo Experiment Slotion, Chothom. Es-

toblished 1907. Beef, doiry, soils trnd croPs. ln
qddition to the slotion proper, there is the Jim
Wells Foresl.

Grohom Horliculturol Experimenl Slotion, Grqnd
Ropids. Estoblished 1919. Vorielies, orchord soil
monogemenl, sproy methods.

Dunbor Forest Experiment Stotion, Squh Ste. Morie.
Esloblished 1925. Forest monogemenl.-

Loke City Experimenl Stolion, Loke City. Estoblished
1928. Breeding, feeding ond monogemenl of beef
cottle ond fish pond produclion studies.

W. K. Kellogg Form ond Bird Soncluory, Hickory
Corneri, ond W. K. Kellogg Foresl, Augusto. Es-

toblisfied 1928. Foresl monqgemenl, wildlife stud-
ies, mink ond doirY nulrition.

Muck Experimenlol Form, [oingsburg. Plotc estob-
lished 1941. Crop produclion proclices on orgonic
soils.

Fred Russ Forell, Cossopolis. Esroblished 1942.
Hordwood forest monogemenl-

I

@

@

o
@

@

c
@

@

@

@

Sodus Horticuhurol Experimenl Stolion, Sodus. Es-

loblished t954. Production of smqll fruit ond vege'
toble crops. (lond lecsed)

Montcalm Experimental Farm, Entrican. Established
1966. Research on crops for processing, with special
emphasis on polatoes. (land leased)

Trevor Nichols Experimenlol Form, Fennville. Es-

toblished 1967. Studies reloted to fruil croP Pro-
duclion with emphosis on pesticides reseqrch.

Saginaw Valley Beet and Bean Research Farm, Sagi-
naw. Established 1971, the farm is owned by the
beet and bean industries a nd leased to MSU.
Studies related to production ol sugar beets and
dry edible beans in rotation programs.

Kqlomozoo Orchord, Kolomozoo. Esroblished 1974.
Reseorch on integroled pesl control of fruit croPl.

New Horliculturql Field Slotion, Clorksville. Estob-

lished 1974. Reseqrch on qll lypes of tree fruils, veg'
etqble crops, ond ornqmentql plonts. Site develop'
ment begon during 1975.

8-76-5M

t


