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Sediment Trap H - Universal Soil Loss Calculations 

Soil Loss (Tons/ac/yr) =A = R x K x (LS) x C x P 

R = Rainfall Erosion Index= 220 (from Fig. 17.13) 
K = Soil Erodibility Factor= 0.28 (Silty Clay- Table 17.6) 

Ls _ L th Sl F t _ ( L )m(430x
1 

+ 30x + 0.43 ) - eng - ope ac or - --
72.6 6.574 

ADJ Factor 

(0.58) Segment 1: L=330LF M=0.4, X=0.040 

LS
1 
= ( 330 )o.4 ( 430(0.04 Y + 30(0.04) + 0.43] 

72.6 6.574 

LS1 = 0.65 

(1 .06) Segment 2: L=90LF M=0.3, X=0.020 

LS2= (~)
0

'
3

( 430(0 .02Y + 30(0.02)+ 0.43 ] 
72.6 6.574 

LS2= 0.20 

(1 .37) Segment 3: L=22LF M=0.5, X=0.20 

LS3 = (_E_)0

'

5

( 430(0.20Y + 30(0.20)+ 0.43] 
72.6 6.574 

LS3 = 1.98 

Ls = ( (o.5sxo.65)+ (Lo6~o.2o) + (L37XJ.98)) 

LS = 1.10 

C =Cover Factor= 1.0 (For Construction Sites-Table 17.9) 
P =Erosion Control Practice Factor= 1.3 (Table 17.10) 
A= (220)(0.28)(1 .1 0)(1.0)(1.3) 

= 88.09 Tons/ac/yr 

Unit Weight of Soil = 120 lbs/CF 
Watershed Acreage = 2. 16Acres 

07-0178 
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. ( X { 2000/bs I ton ] Volume of So1l Lost = 88.09Tons I ac I ty 2.1 6ac 
120/bs I c.f 

=3,171 cf/yr 

Max. Storage Elevation = 
5,232-3,171 603 - X 

5,232 - 2,574 603 - 602 

X = 602.22 

S:\JOBS\Jobs2007107-01781Data-CISediment Basin Calculations\2008-01 -10\Sediment Trap H_Universal Soil Loss Calcs_1.doc 



Peak Runoff Rate 
Q = 
c = 

= 
A = 
Q = 
Q = 
A = 
Q = 
Q = 
Q = 

Total Q = 
Total Runoff Volume 

VR = 
p = 
c = 
A = 
VR = 
VR = 
A = 
VR = 
VR = 
VR = 

Tota l VR = 

07-0178 

Sediment Trap H Storage Calculations 

CiA 
0.5 (50% from Subsection B, Exhibit 2) 
2.86 (6 month design for Sediment Basin taken from subsection 
C, Exhibit 3) 
2.16ac (disturbed) 
(0.5) (2.86) (2.16) 
3.09cfs (disturbed) 

0.88ac (not disturbed) 
(0.30) (2.86) (0.88) 
0.76cfs (not disturbed) 

(3.09) + (0.76) 
3.85cfs 

P XC X A X 3630 
2.03 (6 month Basin design taken from Subsection D, Exhibit 4) 
0.50 (50% from Subsection B, Exhibit 2) 
2.16ac (disturbed) 
(2.03) (0.50) (2.16) (3630) 
7,958 Cubic Feet 

0.88ac (not disturbed) 
(2.03) (0.30) (0.88) (3630) 
1,945 Cubit Feet (not disturbed) 

(7,958) + (1 ,945) 
9,903 Cubic Feet 

Total Soil Volume= VS = 3,171cf (per soil loss equation) 

Total Storage Volume (V) = VR + VS 
= 9,903cf + 3,171 cf 
= 13,074cf 

(See Attached Trap Volume Calculations) 

Storage Elevation = 18,053cf - 13,074cf = 606-x 
18,053cf- 12,868cf 606-605 

X 

2-Year Q = 5.89 cfs 

= 605.04 

S:IJOBS\Jobs2007107 -0178\Data-C\Sediment Basin Calculations\2007 -1 2-1 8\Sediment Trap H Storage Calculatlons.doc 



(AI Sill Elevation 606.00) 

2-Year High Water Elevation = 

2-Year High Water Elevation= 

2-Year High water Elevation= 

10-Year Q = 8.90 cfs 

1 0-Year High Water Elevation= 

10-Year High Water Elevation= 

1 0-Year High water Elevation = 

1 0-Year High water Elevation 
Top of Basin 

H- -
( 

0 ) 2 / 3 
- -

CL 

H _ 5.89 
( ]

2/ 3 

- (3 .0 X12.67') 

- ( 5.89 )
213 

H- - -
38.01 

H = (0.16Y'
3 

H = 0.30 

0.30 + 606.00 (AI Sill Elevation) 

606.30 

H- -- ( Q ) 2 / 3 

CL 

H _ 8.90 
( ]

2/ 3 

- (3 .0 X12.67') 

H- --- ( 8.90 )
2 13 

38.01 

H = (0.23Y13 

H = 0.38 

0.38 + 606.00 (AI Sill Elevation) 

606.38 

= 
= 

606.38 
608.00 

07-0178 
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Type . .. . Vol : Elev-Area Page 1 . 01 

Name . ... BASIN H 

File . .. . S:\JOBS\Jobs2007\07-0178\Data-C\Sediment Basin Calculations\2007-11-26\Sed_Basin_ 

Elevation 
(ft) 

600.00 
601 . 00 
602.00 
603 . 00 
604 . 00 
605 . 00 
606.00 
607 . 00 
608 . 00 

Planimeter 
(sq . i n) 

Area Al+A2+sqr(Al*A2) 
(sq . ft) (sq. ft) 

0 0 
1693 1693 
2343 6028 
2987 7975 
3829 10198 
4657 12709 
5733 1 5557 
7573 1 9895 

10364 26796 

POND VOLUME EQUATIONS 

Volume 
(cu. ft) 

0 
564 

2009 
2658 
3399 
4236 
5186 
6632 
8932 

Volume Sum 
(cu . ft) 

0 
564 

2574 
5232 
8631 

12868 
18053 
2 4685 
3361 7 

* Inc r emental volume computed by the Conic Method for Reservoir Volumes. 

Volume= (1/3 ) * (EL2-EL1) * (Areal+ Area 2 + sq . r t. (Areal*Area2)) 

S/N : 

where : ELl , EL2 
Areal,Area2 
Volume 

= Lower and upper elevations of the increment 
Areas computed for ELl, EL2 , respectively 

= Incremental volume between ELl and EL2 

Bentley PondPack (10 . 00 . 027 . 00) 11 : 33 AM 

Bentley Systems , Inc . 

12/17/2007 
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17 • EROSION AND SEDMENT CONTROL 7i5 

T f:. ~ i. Io 1 "'i _ ~ KValucs fol' Geucmlizell Soils 

KVALUES fOR TOPSOIL 

TExTURE DF SURFACE LAm ESTIMATED KVAUJE 

Clay, clay loam, loam, silty clay .32 
0 0 

~ oo o 1 o o o o o 0 I o o o o 0 0 o 0 0 0 I 0 I o 0 0 0 0 I 0 I I 0 0 I 0 I I o f 0 o 0 I o I o I o 0 0 I o o 1 0 too I 0 10 o o 0 o 0 o o o o 0 o 0 o o o o o 0 0 0 I Itt 0 o 0 I 0 o o 0 0 I I I 0 0 o I 0 I I I 0 I 0 0 0 I I 0 0 0 0 I 0 0 I I 0 0 0 I f o o 0 o 0 o f o o o I o 0 0 0 o o fO 0 0 I o o 0 o too 0 0 t 0 o o 0 o 

Fi ne sandy loam, loamy very fine sand, sandy loam .24 
oootO ·: o t o o oo o 00 0 0 0 0000 0 0 0 I 0 0 0 0

0 
I I 00 o!Oi 0 I 0 0

0
10 o O I o; oo Oil toO 0 I 0 I I 0 0 OO o o oof o OOO oo Oooo 000 00 0

0

0 I I I 00 0 0 I 0 to 0 0 IOO 10 0 O i l tl '#I 10 I O 0 I 0 Oo 0 I II It 0 0 f t o 0 I 1 10 00 00 o 010 O ft 0 oo t 0 o to o O o o o tO I I 

Loamy fine sand, loamy sand . _ .17 ..... ....... .... ..... .. .............. ....... ...... ....... .......... .... ... ............... .. ...... .. ............ .. ........... ......... ........ ..... 11 •······· ············· 
Sand .15 ................. .... ................ ... ..... .. ........................ .. .......... ........... ...... ... ..... , ........... ............ .. ................... ............... . 
Silt loam, silty clay loam, very fine sand loam .37 

So~e: Soli Conservatlon Service, Walar Management and Sedimant Control for Urbanizing Areas, Columbus, Ohlo, I 9TB . 

GENeRALIZEEJ SOIL CA.rEGDRY 
(TEXTURE OF MATCRW.S) 

A Outwash so lis 

K VALUES ~DR SUBSOIL 

- ESTIMATED KVM.UE 
DF EXPBSEEJ 

SUBSOIL MATERIAL 

Sand 9 .17 
Loamy sand .24 
Sandy loam . .43 
Gravel, fine to moderate fine subsoil .24 
Gravel, medium to moderate coarse subsoil .49 .............................................. ; .................................... ....... ... ..................... ................................................. .. ... .. 

B. Lacustrine 'soils 
Silt loam and very fine sandy loam .37 
Silty clay loam .28 
Clay and silty clay .28 ~ ......... ........................ .. ........ ..................... .......... ....... ............ ... :..;.······ ····· ····· ··-······ ······················ ................................. . 

C. Glacial till 
Loam, tine to moderate fine subsoil .32 
Loam, medium sub so 11 .37 
Clay loam .32 
Clay and silty clay 28 ·······:···· ...... ······· .................. ~ ............................. ....... .. ...................... ...... .... ....................... ······· ············ ... ........... .. .. .. . 

D. Loess .37 ............. .. ............ . ............... .. ..... .................... ............... .......... .... ........... ... ........... . : .. ... ......................... ...... .............. ..... . 
E. Residual 

Sandstone: 
Si ltstone, nonchanool)' 
Siltstone, channery 
Acid clay shale . 
Calcareous clay shale or limestone residuum 

.49 

.43 
.32 
.28 
.24 

. . 
Sou~ SoU Conservation Service, WaiN Managamanl and Sediment Control for Urb!Jlllzing Areas, Columbus, :Ohio, 1978. . . ' 

andsl =· 12, s2 = 10%, S3 = 8%, ands1 = 5% Usi.ng equation. 
(17.2). For e...-:umple., a 12% slope. is equivalent to 6.8° (sin 
6.8" = .119). 

(
600)o.s 

(LS)'12% = 72.6 . 

(
430(.119)2 + 30(.11 9) + 0.43) = 44 

X 6.574 . . (17.4) 

Simili.rly, (IS)lO% = 3.5, (IS)8o;; = 2.4, and" (15)5 o;:; =· 1.4. 
From Table 17.7 the weighing factors art! 0 .50, 0.91, 1.18, 
and 1.4{) and the effective I..5 is 

(Ls) 
= 4.4(.50) + 3.5{0.91) + 2.4(1.18) + 1.4{1 .40) = 

e . 4 2.5 

(17.5) 
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Cb;n I Values fo.- Successive Segml!nls ui a 
Slope Whem lim Slope-Lcnglb Ex1mnenl 

Equals 0.5. 

~vera.ge E.Zlllullsou lo:s, the uosion !:rom the relative~ 
term de.nuding-m.bilization sequmce ['jpica.l of a eLi 
tion site may not be indicati-ve of the value obtame~ 
the USlE. Runoff from an are3. above a disturbed sl6 
not a factor In estab1isb.i.1g the: USlE, yet runoff fr~ 
slope areas does occur on construction sites. Therefo 6ESl£1!T liD. 

(TOP Til BllliDM) 

:. 
2 

0.71 

RDMBEK Ea!W.-Lm'I"B SEDM!m 
IIT1I WIIICII TB! SLIIP! II DIVIDED 

FU! EvALIIlTIDI DP LS 

3 
0.58 

4 
0.50 

5 
0.45 

~ of the USLE, espec:i.illy for construction sites, requll 
site area to be brokm down into hgmo ge.t"lf::us arel 
USLE is applied to each individual area and the surn t 
re.presentative of the soU erosion estimate. 

2 129 1.06 0.91 

3 1.37 1.18 

4 1.40 

5 

Sourca: Soli Conservation Service, Walar Manaownent and Siirllmant 
Control for Urban/zlng Areas, Columbus, Ohlo: 1978. 

Cover Factor (C) 

0.82 

1.06 

1.25 

1.42 . 

The cover factor is the vegetative cover or the cropping man­
age.mmt factor. It is m index of the type of _ground cover . 
and the condition of the soil over the area. Spedfic:a.lly, it is 
a ratio of the soU los:s from a specific cover coru:iition to the 
soU loss from a clem, t:illed., fallow condit:i.oo for ~ same 
soil. slope, and rainfall conditions. For dettud.ed construe­
don sites a C factor of 1 is appropriate. This condition is 
simi1.a.r to the agricultural definition of continuous fallow, 
tilled. up-~ dgwn-slope where C = 1. Teble 17.8 shows 
typiczl C values for undi.sturbed 1md. Table 17.9 shows C 
values for various types of soU conrs. 

ErosiDn Control Practi~a ractliJr (P) 

The erosion control practice factor aCCO'UD..ts for ground sur­
face copditions that affect the runoff velocity. 'specific:a.lly, P 
is defined as the ratio of soil loss with a given surface con­
dition to soU loss with up-and-down-hill plowing. Such con­
ditions would be contouring, terracing, roughening the soil. 
sediment basins, and con!rol structures. Table 17.10 shows 
estimated P values that apply to constiUction areas. 

Umltatlons nf USLE 
The USLE is en empirical equation that was init:i.2lly &vel­
oped for agricultlml applications. The USLE applies to rel­
atively large homogmeous soU areas md is based on long­
term averages of rainfall end soU losses from runoff directly 
on. the slope. It does not estimate deposition, nor does it 
estimate sediment yield at a downstresm location. _ 
· Morphological feaqrres of agriculturill.md. are different · 
from urbmize:d developing land. Agricultural land typic:a.lly 
is c:ha..-acterized. by relatively long, regular, gmtle slopes 
whereas construction. sites may ru.ve discontinuous and ir-

. regular land patterns. The land patterns are a combination 
of steep slopes, sharp brea...lcs, exr:avation holes, and 

Use of the US~ provides an esth-nate of a site's e 
potmtial. Using the USLE to compare diffmnt prad 
a construction site is appropriate; however, using tht 
. to compare. one construction site to mother is not : 
mended. The equation does not account for depositi 
occui5 in the nonhomogeneous, irregular land forms 
of land devr:.lopment projects. Not all sediment erode 
a site can be classified as soil less relative to the site· 
aries. Some soil is redeposited on site from natural 
tion. 

A revised version of the USLE, the RUSLE, is nDi 

able. as computer software.. The RUSLE, while still U! 

same te.nns, incorporates data and additional theoty 
scribing hy~ologic md erosion processes not inch 
the original USLE. The new data and additional theoi 
for more refinement for evaluating the terms to su: 
specific site conditions. The computer fonn.at fac:ilitJ 
more complex: calculations. 

Another eifon by the U.S. Department of Agf. 
(USDA) in conjunction with the Agricultural Rese2.1 
vi ce (ARS), the Soil Cov.se.r,ration Service (SCS), md 
re.au of L2.nd Maru.ge.ment (Bl.M) lus begun to devel 
erosion predictiofi technology to nph.ce. the USlE. n 
puter program resulting from this Wate.:r Erosion 
(WEPP) is expected to be av-..ili.ble by the later pa.-t c 

17.7 SEDIMENT TRAPPlNG FAGlliTlES 
Sediment trapping facilities retain the eroded sedirn 
site by impounding sedlment-laden runoff long eno 
the sediment to settle out. Trapping facil.i.ties v-.ry 
depending on the estimat.ed'ru.noff draining into 
the volume of sediment, and whether they are 
pmnmmt. The facilities typically are either 
or se.dirnent basi11s; the distinction depends on 
draining to the facility. Fa.cUitie.s with d.rairu.ge 
about 3 acres are sedi....-nent tnps (consult IOC21 
dards for specific acreage). Larger trapping 
me.nt basins, are. frequently d~gned as per:rom.e.I1 
The location an.d design of p<:rmment sed.imtnt 
such that they easily conv~rt to re.tent:ion or 
after the project area is stabilized. 

Sediment Basins 
Sediment basins operate by reducing the 
bule.nce of the runoff to levels where the 
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71 s ifQHiij;ilaA 

·:~ £ t E F ·1 7 , g ~ tn Cfaclms fol' .Mccbanically Pt·ejlamd Womlland Siles -

SOIL COHDmDNt AKD WEED COVER 1 

EXCELLENT GOOD FAIR POOR 
SITE MULCH 
PSEPARAiiDH COVEB1 RC we NC we NC we NC · we 

Percent 
Olsked, raked, or bedded 4 None 0:52 0.20 0.72 0.27 O.B5 0.32 0.94 0.36 

10 .33 .'15 .4B .20 .54 .24: .60 . .26 
20 .24 .12 .34 .17 .40 .20 .44 .22 . 

· 40 .17 .11 .23 .14 .2.7 .17 .30 .19 
60 .11 .08 .15 .11 .18 :14 .20 .15 
80 .05 .04 .07 .06 . 09 .08 .10 .09 

o 0 o 0 0 oo o o o o 0 0 0 o 0 o o o o o o 0 o o o o o o oo o o o o o o o o o oo o o o o 0 0 0 o 0 oo o o o o o o o o o o o o o o 0 0 too o o 0 o o o o 0 o 0 0 0 0 o too o o o oo oo o o oo oo o o 0 Oo o 0 0 t 0 ~ o '0 I 0 Ito IO 0 0' 0 0 0 ° 0 0'' •• 0 0 0 Oo I o I o o o o o o o o 0 o 0 "' 0 0 0 0 00 0 0 ., 0 

Burned 5 None .2.5 .10 .26 :10 .31 .12 .45 .17 
10 .23 .10 .24 .iO .26 .11 . 36 .16 
20 .19 .10 .19 .10 .21 .11 .27 .14 
40 .14 .09 .14 .09 . 15 .09 .17 .11 

. 60 .08 .06 .09 .07 .1 0 .08 .11 .08 
80 .04 .04 .05 .04 .OS .04 .06 .05 ................................................................................................................................................ ............................... 

Drum chopped 5 None .i6 .07 .i7 . 07 .20 .08 .29 .11 
. 10 .15 .07 tiB .07 .17 .08 .23 .10 . 

20 .12 .06 . 12. .06 .14 .07 .18 .09 
40 .09 .06 .09 .06 .10 .06 .11 .07 
60 .06 .05 .06 .05 .07 .05 .07 .05 
80 .03 .03 .03 .03 .03 .03 .04 .Q4 

' Percentage of suriac3 cuvarnd by rnsidue lq contact with the soli. ' 
z Exr:e//anf soli concll!lon-Hlghly sl3ble soU Bl!Crecaies 1n topsoil with fine tree rocis and llli:ar mlxsd in. 't>ood--Moderarely s13bia soil aggregates In topsoil or . 

hi1111IY stable aggregaies In subsoil {lopso!l rnmovad during raking), only traces of IH!Br mll:Bd ln. Fair-Highly unslabla soli aggrogalesln mpsoll or modarnlllly · 
stable aggregates In subsoil, no litter mt::aa ln. Poor-No topsoll, highly erodible soli aggrngams 1n subsoll, no III!Br mlxad ln. . 

2 NC-No live vegill:ation. WC-75% cover of grus and )Nellds having an average drop fall height of 20 in. For lnlannadlaie p91l:antagas of covar, lntlrpola!B be-
twaan columns. • -

4 Modify the lls!Bd C values as Jollcws ID account fur Biiacis of .surface rouDflness and aging. Fu:;t yoar aftrir lr.iifmilnt multiply Ustad C values by .40 lor ruugh sur· 
face (depressions > 6 In); by .65 fur morlera!Bly rouch; and by .90 for smooth depressions ( <2 In). For 1-4 yBErs ai!N treatment: multiply llsiBd !actors by .7. 

5 For ~t 3 yr;ars: use c valtes as lisred :" 
(Soun:a: USDA, SCS 19i7.) 

1 k 1G L ~ u 1 ~ ~ t:Faclm· fm Va1ious 
Quanlilies of JVJulcl1 

MULCH ADEQUATElY CRIMPED HrrllSUIL 

Bare area 
~ ton straw mulch per acre 
Yz ton straw mulch per acre 
~ ton straw mulch per acre 
1 ton straw mulch per acre 
1Yz ton straw mulch per acre 
2 ton straw mu!Gh per acre 
3 ton straw mulch per acre 
4 ton straw mulch per acre 

CFA.UTDB 

1.00~ 
.52 ; 
.35 
.24 . 
:18 
.10 
.06 
.03 
.02 

Sauri;a: Son ConservaUon Sarvica, Un;ViJcraJ Soli-Loss Equation, Agronomy -
Note :SO, Colorado SCS, 1 977. 

c:ility. Rainfill-run.off·rolumes and soil types are highly re­
gionalized. Sizing a se.d.i.ment basin depends on loc:al' mn· 
nicipalitie:s' design S"'t..BD..dards, which e.re developed according 
to regiorul conditions. In some cases d.etumming the basin's 
volume nuy be e.s uncomplicated e.s applying a sin;,~ con­
.stmt to the drah"Uge e.rea (e.g., 100 r:t of required st6t!-ge 
volume per drainage acre) •. This design par..meter app~ 
rru.te.s m upper limit for the amount of sedimmt expbaed 
to be deliv~-ed to the facility for the design storm. Tl:m'~ 
sum..ption here is tmt the &sign storm erodes a c:~ 
amount of sediment. Ibis ble.nket V2lue does not 
the soils or topognphic:al features that V"'...rj from 
nor the dilly v>...ri.ations of the site conditions. In 
si.z:ing the. be.si.11 requires a de.t2iled anal~ of the 
soils and their particle size distribution. Ibis tniOIIll"! 

then used with USLE or discrete particle settling 
set the sedtn,...,t basin size. 

t 

1 
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1 E.;;. T. I !: T x 1 f.! Etnsion Conllol Pmctice 
Faclm P fm· Conslmclion Siles (Pmls., 1973) 

Surface Condition With No Cover 

1. Compac~ ~moothl scraped with bull­
dozer or scraper up and down hill 

Factor P 

1.30 -E::-
....... .... .... ............................... ... ...................... , ..... 
2. Same as above, except raked with 1.20 

bulldozer root, raked up and ~own hill 
ooot O ! OIOOOOIOOOOOO O O O O Oo oto !I IIO i oOolti OOI! olotl o OO O IOj o ooO ottO O O.Oo oo otoiOII 

3. Compact, smooth, ~craped with bull- 1.20 
dozer root, raked across the slope ........... ... .. ....... ... ................................................... 

4. Same as above, except raked with 0.~0 
bulldozer root, raked across the slope 

'"" ' "''' ' '' ' ' ' '''' ' .... .. ........ .... ...................... ...... .. ....... . 
5. Loose, as In a dlsked plow layer 1.00 
····· ·················· ··································· ··················· 
6. Rough Irregular surface, equipment 0.90 

tracks In all dlrectlons .... ........... .... ..... ............. ........................................ 
7. Loose with rough.surface greater than 0.80 

12-lnch depth .. ....... ................ ............ .......... ........ ......... ............ ....... 
B. Loose with smooth surface greater 0.90 

than 12-inch depth 

Struatures 
1. Small sediment basins: 

0.04 basin/acre · 
0.06 basin/acre 

.. 
0.50 
0.30 .... ....................... , ...... · .................................. ............ ..... .. 

2. Downstream sediment basins 
with chemica:! f!occuiants 0.10 
without chemical flocculants 0.20 

3. ; Erosion control structures 
normal~rata usage 0.50 . 
high-rate usage 0.4.0 ... , ... ..... ........... .. ........ .. · ............................................ .. . 

4. Strip building 0.75 

(SoLVL:e: SWMM Users Manual which refurances Use of the Un!varsal Soil 
Lass Equation as a Desi(lTI staricfarrf, ASGE Water Resources Engineering 
·Meetings, WashinQton, D.C. 19!3. Reprin!Bd with permission from ASCE.) 

b!screte r'arti~la Satm~g rne~Jry 
A ~te pa...-ticle is one 'that do~ not cbmg~ in size, shape, 
or. weight as it s~ttles. Discrete particle settling theory de­
SCtibes the settling behavior 'of particles in an ideal basin in 
.~scent water. Pa11:icle setillng iu such ideal conditions de­
Pends only on fluid properties and pa...-tlcle c:b:m.cte.ri.stics. 
~ction between pa...'iicle:s is assumed to be ne~c;fu~. 
· A particle settling in a quiesc:cn.t fluid accelerates under 
!:be influence of gravity lli."llil the drivuig force of gra·vity is 
.~~ed by the. resisting drag force . .At this point the par­
tide's te.rrnim.l velocity is a nm:irnum and rem.ain.s constant 

the remaiD.du of the falling di.stmce. The ~ 

17 a EROSION AND SEDIMENi CONTROL 719 

(17.6) 

where Pp = density of the spherical particle (kg/m3
), Pw = 

density of water: (kglm3) , g = e.cetleration due to gravity 
(mlsl) , Co = coe.ffi.de.nt of drag for the particle and d, . 
diameter of the particle (m). 

1b.e drig coefficient CD is s.ppro~tE:d by 

(17.7) 

24 3 
C0 = NFI + NR + 0.34 lor 

whe.re N1 •• the cfunu"1.Si.onle:ss Reynolds number, is 

(17.e) 

y;.i.th p. =the absolute viscosity· of mter. Note that when Np_ 
• is less t:Jm; 1, the se.ttling velocity for a sphere rc:duces to 

(17.9) 

which is Stoke's Law for the sen:img velocity of a sphere in 
b.min..2.r flow. This em be reduced to 

V.r= 2.8d/ CF.lD) 

wb.ue. Vs iS in feet per second and d., is in. n::rll.l:imetus, as­
·stm::ring the specific gr.;vi.ty of the pmicle = 2.75 and a watu 
t.empen.ture of 70"F. 

An idealized rectmgular settling basin (figure 17. i4) con­
sists of foiir zones: the inlet zone., the remoru zone, the 
outlet zone, md. the settling zone.. 1b.e l~cth L is the dis­
tance be.tween. the inlet md outlet zones, H is the depth of 
the settling ·zone, and W is the basin width. Under such 
idealized conditions the incoming flow ~ is steady and con­
stmt for the width of the basin.. Particles in. the incoming 
flow move horizontally through the basin with a hotizon!al 
velocity Y;, = ~/(WE). 1h vertical velocity compone:n.t is 
the se.ttling ~cily, Yr 

The design of m effective settling basin. is such that en 
incoming particle tra'Ve1s the vert:ic21 height H and set::t:ks out 
before it travels the horizontal 'length L and is discharged. 
A1 or belew t;h.e ~tance H the pa...-ti.cle. is in. the settling zone 
and is considerc:d removed from suspension. The time TL for 
the particle to travel the hori.zoD.t:al 1~~ L of the basin is · 
given as 

- L 
'L = a,!{Wx HJ (17.11) 

The time to trav-el the height H is 

(17.12) 
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1\lJAP l EGEND 

Hydrologic Group 
· {Dominant Condition, l!.lt;} 

c=JA 
~ND 
c:=J B 

c=J l:l/D 

c=Jc. 
c::=J CIIJ 

C:J D 

I==:J Nol mlad or nol available 

Sol1M11p Unlls 

IJ ClUBB 

c=J DelBUad GounUea 

t::J DalaUed Slslss 

lnlarulBlB Highways 

- Roads 
-1--1- Rans 

Walsr 

- - Hydrography 

Oceans 

MAIP ~NFORMAliON 

Source of Map: Natural 'Resources Conservation Service 
Web Soil SUf'I!'BY URL: http://websoilsurvey.nrcs.usda.gov 

Coordinate System: UTM Zona 15 

Soil Survey Area: St Charles County, Missouri 
Spatial Version of Data: 3 
Soil Map Compilation Scale: 1:24000 

Map comprlsed of aerial images photographed on these dates: 
1995 

l11a orlhophoto or other base map on which lha soilllnas ware complied and 
dlgil:lzad probably diff-ers from lha bacltground imatJary displayed on lhasa maps. 
As a result, soma minor shifting of mapu unit boundaries may be evident 

Wob Soil Survey 1.1 
Nnlionnl CooperallYII Soil Survey 
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Tables - Hydrolog.vc Group 

Summ;;ry by Map Unit- St Charles Coun1'y, Missouri 

Soil Su:rvey M;:p Unit NEI!l.e RE±bg ToW. }._ere;; Perce:nt of AOI 
Area Map Unit inAOI 
Symbol 

50009 Keswick silt loam. 9 to 14 c l J.9 16.6 
pen::ent s;lopes. e.roc:led 

50054 Ann..~ silt locm. 5 to 9 percent c 2.1 3.0 
slopes 

50059 M exk.o silt loam, 1 to 4 pe-:rcent D 1.5 2 1 
slopes, eroded 

60086 Crider silt loam, 9 to 14 p~ent B 6.0 8.4 
slopes, erodod 

60132 Goss gravelly sil1 loam, 14 1o c 35.4 49.6 
45 percen1 slopes 

60129 H2i:ton sili loam, 5 to 9 pe:rcen.t c 8.9 12.4 
slopes 

60160 Welle-T silt Joal1l, 5 to 9 pe:rcent 
slopes 

c 3.8 5.3 

66029 Dockery ri1t loc:m, 0 to 2 c 1.8 2.6 
percent slopes, occasioruilly 
iiooded 

Description .. Hydrologic G:roup 
Hyd.-ologic soil groups are based on est:im!ltes ofnmoffpottmti.at Soils Ere ::ssigned to one of four groups acco:rc:lmg to the 
r-d:e ofw-d:er infiltration when fue soils a:ro not protected by vegeW:ion, a...-e thoroughly wet, and :receive precipitation from 
long-du.r2tion stoi!!lS. · · 

The soils :in the United St::tes are pl.acod into four groups A. B, C, and D, and three du.al classes, AID, BID, md CJD. 
De:furi.ti.ons of the classes Ere as fullo;;;rs: 

The four hyd...""Dlogic soil groups ere: 

GrmJP A Soils ha1ring a high infiltration ra±e (low runoff potenfu.l) when thorm• ~bly wet These consist ma.i:cly of deep. well 
drclned to excessively drcin.ed sands· or gravelly sED.ds. These soils have a high rd:c ofw-ot.er transmission. 

Gro-o;p B. Soils having a m.oder-c.t.e :in:Bltra.t:ion rete w:h.em tboron~hly wet These consist chiefly ofm.Dde.r-.c.tely doep o:r def'P, 
mod.e:raly well drained or well drained soils thEt have modcrctely :fine tatme to mod5r-c.tely come~. These soils have 
a m.oderc.te rate ofw-..ter tr~sion. 

C-roup C. Soils having a slow :in:Bltra:tion r-ete when. thoroughly -wet These consist chiefly of soils ha-ving a l.aye:r that impedes 
the doWD.W?.J.-d move:!:ilent ofw-cl:e:r or soils ofmoderci:ely fine texture or fine text:ure. These soils have a slow r-c.t.e ofw-c±e:r 
t:ran smi ssiOIL. 

Gro-o;p D. Soils having a very slow i:n.:filtr-otion rci:c (hlgh nmoffpotmi:i.al) when thoroughly wet These consist chiefly of 
clays t:h.z:t have a high shrfuk-swell poteari.a!, soils that have a high Tii'2fer table, soils that have a cl.sypan or clay layer E.t or 
ne& the surface, and soils th5.t &e sh.al.low over nearly i:m.pervious mEterid These soils have a very slow r-c:t.e of water 
tr.:IJ.Sinissi on. 

If a soil j.s assigned to a duil hyd...""Dlogic group (.MD, BID. or CID). the :lli.-st letter. is for drained &eas and tbe second is for 

USDA N--.1 h.-ur...s 
~ &~=ns!ioo S=rvi:o 

Web Soil Sun•ey l.l 
Nmcm.el Coop~•mve Soil Surve-y 

2127DD07 
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Parameter S'Effil.macy ~ Hydrologic G:ronp 

Aggregation Me'"..hod: Do:min..:nt Condition 

Component Percent Cufoff: 

Tie-break R.llle: Lower 

W~b Soil Sm;rey l.1 
NmoDel Coop=.u~e Soil Smvey 

1!2712007 
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j SEDIMENT TRAP "G'- TC PATH 

SECTION 1 = 176 LF SHEET FLOW AT 2.00% (N=0.011 ) 
SECTION 2 = 350 LF SHALLOW CONC. FLOW AT 4.00% (UNPAVED) 
SECTION 3 = 262 LF OPEN CHANNEL AT 6.00% {N=0.011) 
SECTION 4 = 260 LF OPEN CHANNEL AT 2.00% (N=0.011) 

SEDIMENT TRAP 'F"- TC PATH 
SECTION 1 = 134 Lf SHEET FLOW AT 2.00% (N=0.011 ) 
SECTION 2 = 221 Lf SHALLOW CONC. FLOW AT 3.00% (UNPAVED) 
SECTION 3 = 228 LF OPEN CHANNEL AT 2.60% (N=0.011) 
SECTION 4 = 670 LF OPEN CHANNEL AT 1.50% (N=0.011) 

..,.., ... ., ....... ,. ... CALCULATIONS 

/ 

COUNTRYSHIRE 
MPROVEMENT PLANS 

5Yifl2-4)MIN TQ = 31.95 CFS 

' I 

I 
/ 

I 

\ 
I 

/ 

SEDIMENT TRAP "H'- TC PATH 
SECTION 1 = 330 LF SHEET FLOW AT 4.00% (N=0.01 1) 
SECTION 2 = 90 Lf SHALLOW CONC. FLOW AT 2.00% (UNPAVED) 
SECTION 3 = 22 Lf OPEN CHANNEL AT 20% (N=O.Oll ) 
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