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Sediment Trap F- 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) 

' ( L )m (430x
2 

+ 30x + 0.43] LS = Length - Slope Factor = -
72.6 6.574 

ADJ Factor 

(0.50) Segment 1: L=134LF M=0.3, X=0.020 

LS1 = ( 134 )
0
.
3
( 430(0.02Y + 30(0.02)+ 0.43] 

72.6 6.574 

LS1 = 0.22 

(0.91) Segment 2: L=221 LF M=0.3, X=0.030 

LS2 = ( 221 )
0

.
3
(430(0.03Y + 30(0.03)+ 0.43] 

72.6 6.574 

LS2 = 0.36 

(1 .18) Segment 3: L=228LF M=0.3, X=0.026 

LS3 = (228)
0

.
3
(430(0.026Y + 30(0.026)+0.43] 

72.6 6.574 

LS3 = 0.32 

(1.40) Segment 4: L=670LF M=0.3, X=0.015 

LS4 = ( 670 )
0
.
3
(430(0.015Y + 30(0.015) + 0.43] 

72.6 6.574 

LS4 = 0.29 

LS = 0.31 

07-0178 
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C =Cover Factor= 1.0 (For Construction Sites-Table 17.9) 
P = Erosion Control Practice Factor = 1. 3 (Table 17.1 0) 
A= (220)(0.28)(0.31)(1 .0)(1 .3) 

= 24.82 Tons/ac/yr 

Unit Weight of Soil = 120 lbs/CF 
Watershed Acreage= 14.07Acres 

. ( X { 2000/bs I ton] Volume of So1l Lost= 24.82Tons I ac I ty 14.07ac 
120/bs I cf 

= 5,820 cf/yr 

Max. Storage Elevation = 
9,800 - 5,820 599- X 

= 
9,800- 0 599- 598 

X = 598.59 

07-0178 
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Peak Runoff Rate 
Q = 
c = 

= 
A = 
Q = 
Q = 

Total Runoff Volume 
VR = 
p = 
c = 
A = 
VR = 
VR = 

07-0178 

Sediment Trap F 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) 
14.07ac 
(0.5) (2.86) (14.07) 
20.12cfs 

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) 
14.07ac 
(2.03) (0.50) (14.07) (3630) 
51 ,840 Cubic Feet 

Total Soil Volume = VS = 5,820cf (per soil loss equation) 

Total Storage Volume M = VR + VS 
= 51 ,840cf + 5,820cf 
= 57,660cf 

(See Attached Trap Volume Calculations) 

Storage Elevation = 64, 137cf - 57.660cf = 603-x 
64, 137cf- 47,800cf 603-602 

X = 602.60 

S:I.JOBS\Jobs2007\07 -0178\Data-C\Sediment Basin Calculations\2008-01-1 0\Sediment Trap F Storage Calculations. doc 



2-Year Q = 30.81 cfs 

(AI Sill Elevation 602.80) 

2-Year High Water Elevation = 

2-Year High Water Elevation= 

2-Year High water Elevation= 

10-Year Q = 46.57 cfs 
10-Year High water Elevation 
Top of Basin 

H- -- ( Q )213 
CL 

H _ 30.81 
( )

213 

- (3.o X12.6?') 

- (30.81)
213 

H- --
38.01 

H = (0.81Y'
3 

H = 0.87 

0.87 + 602.80 (AI Sill Elevation) 

603.67 

= 
= 

604.36 
605.50 

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

Name .... BASIN F 

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

Elevation 
(ft) 

598.00 
599.00 
600.00 
601 . 00 
602.00 
603.00 
604.00 

Planimeter 
(sq. in) 

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

9185 0 
10428 29400 
11841 33381 
13229 37586 
15489 43032 
17200 49011 
19690 55293 

POND VOLUME EQUATIONS 

Volume 
{cu. ft) 

0 
9800 

11127 
12529 
14344 
16337 
18431 

Volume Sum 
(cu . ft) 

0 
9800 

20927 
33456 
47800 
64137 
82568 

* Incremental volume computed by the Conic Method for Reservoir Volumes. 

Volume= (1/3) * (EL2-EL1) * (Areal+ Area2 + sq . rt . (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) 6:25 PM 

Bent ley Systems, Inc . 

11/27/2007 
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DESCRIPTION 

TRAPEZOIDAL CHANNEL ANALYSIS 
NORMAL DEPTH COMPUTATION 

SEDIMENT TRAP "F" 

December 17 , 2007 

PROGRAM INPUT DATA 

Flow Rate (cfs) .... ............ . ..... . ..... . ............... . 
Channel Bottom Slope (ft/ft) .............. . ....... . .... . . . . . 
Manning's Roughness Coefficient (n-value) ..... ... . . . .. ..... . 
Channel Left Side Slope (horizontal/vertical) ............ . . . 
Channel Right Side Slope (horizontal/vertical) ............. . 
Channel Bottom Width (ft) ....... . .... . ....... . ........... . . . 

COMPUTATION RESULTS 
DESCRIPTION 

Normal Depth (ft) · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Flow Velocity (fps)···· · ···· ···· · ·············· ·· ·· ··· · ····· 
Froude Number· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Velocity Head (ft) · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Energy Head (ft) · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Cross-Sectional Area of Flow (sq ft) · ·· ·· ·· · · ·· · · · · · ··· ·· ··· 
Top Width of Flow (ft) .... · · .. · · · · · · · .... · .... · .. · .. .. .. .... 

VALUE 

46.57 
0.01 
0.033 
3.0 
3.0 

20 .0 

VALUE 

0.66 
3.21 
0. 727 
0.16 
0. 82 

14 .51 
23 . 96 

======~========================================================================= 

HYDROCALC Hydraulics for Windows, Version 1.2a Copyright (c) 1996 
Dodson & Associates, Inc. , 5629 FM 1960 West, Suite 314, Houston, TX 77069 
Phone: (281)440-3787 , Fax: (281)440-4742, Email:software@dodson-hydro .com 
All Rights Reserved . 

EMERGENCY HIGH 
WATER ELEV.= 604.36 

ELEV.= 603.70 

20' 

OVERFLOW DETAIL SEDIMENT TRAP 11F11 

SCALE: N.T.S. REF. DWG. 

TOP OF BASIN = 605.50 

1.80' 
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17 • EiiOSl.OW AND SEDMENT CONiROL 7i6 

-:· ~ t: ~ ~. 1 "I _ ~ HVal11es Jor GcumalizeiJ Snlls 

K VALUES ·PDR TDPSDIL 

Clay, clay loam, loam, silty clay .32 ............................. .............. , ..... , ............................................................................ ........................................... . 
Fine sandy loam, loamy very fine sand I sandy loam .24 ...... : ................ L~~·y· t·~~~ ·~~·d:. i~~Y .. ~~~-d ........................ _. ............................. .... .. _ ......... 17 ......... ......... ............... .. 

. .. ... . . .... ... ......... ... .... ... . .. ol ............. . .. . . . .. . .. . ........ .. ...... ... ..... ...... . ....................... . .... . ..... .. .. .. . . ...... . ..... . .................. . 

Sand .15 ................. .............................. , .............................................................. ....... ... ............. ................................... . 
Silt loam, silty clay loam, very fine sand loam .37 

SoU!CB: Soli GonservaUon Sa.-vice, Wafw MsnagiJ/ll3nl and Ssriimant Control for UrbanlzJng ArBas, Columbus, Ohio, 1978. 

GENEPJ.UZEEI SOIL CA.rSQDRY 
(TEXTURE OF MAT'EEUAI.S) 

A Outwash soils 

K VALUES fOR SUBSOil 

- E!iTIIMATeD K VALUE 
Dr ExPOSED 

SUBSOIL MATERIAL 

Sand .17 
Loamy sand .2 4 
Sandy loam . . .43 
Gravel, fine to moderate fine subsoil .24 
Gravel, medium to moderaie coarse subsoil .49 ..................... ..................................................................................................... .... ............................................ 

B. Lacustrine 'soils 
Slit loam and yery fine sandy loam .37 
Silty clay loam .2.8 
Clay and silty clay .28 ~ .......... .... .. .................... ........................................................ _. ~·· ················ · ·· · ········ ········· ······ ············ · · · ········· ···· ···· 

C. Glacial till 
Loam, nne to moderate fine subsoil .32 
Loam, me-dium subsoll .37 
Clay loam .32 
Clay and s)lty clay 28 

·······:························································· ········································································································ 
~~~ ~ ........ .................................... ..... .... ....................... ................ . _ .................... ....... ... : .................................... .................. . 
E. Residual 

Sandstone: .49 
Siltstone! nonchannery .43 
Siltstone, channary .32 
Acid clay shale . .28 
Calcareous clay shale or limestone reslduum .24 

. . 
Sourr:e; Soil Gonsarvation S9n'ica, WaiN Managamanl and Saa'im:Jn/ Con/nJI for UrtJ311izing AlEs, Columbus, :Ohio, 1978. - . . 

andsl,; 12, s2 = 10%, s3 = 8%, mc:l si = 5% using eC{'UZtion 
(17.2). For e..umple, a 12% slope is equivo...knt to 6.8" (sin · 
6.8" = .119). 

Si.milirly, (t.S)lO'~ = 3.5, (l..S)8" = 2..41 :md' (l..S)5,., =· 1.4. 
From Table 17.7 the weighing factors are 0.50, 0.91, 1.18, 
md. 1.4-D ~Ld. the effective LS is 

(LS)I = (BDQ) D.S 
12

% 72.6 

(
430(.119)2 + 30(.119) + 0.43) = 4 4 

X 6.57 4 . . (1?.4) 

(
LS) = 4.4{.50) + 3.5(0.91) + 2.4{i.18) + 1.4(1.40) _ 

' . 4 - 2.5 

(17.5) 



":' ""~~-=- ...... - .. --

Chinl Values for Successive Seymenls ol a 
Slope Where Um Slopc--bmylb &ponenl 

Equals 0.5. 

~;ren.g~ ~-~ .soill~~E, ~ e.roEion i:rom the re.h.rive~ 
Lmn de.n:oding-ru.bi.lilloon seque..lc.e rypiCE.l of a clj 
tion site mq not be indicativ-e of the value obw.ne~ 
the USl.E. Runoff from an :.rea above a disturbed sla 
not a factor in establishing the USlE, yet ru..-;.off &~ 
slope areas do~ occur on construction si.t~. Thtre.fD SruaiBD. 

(TOP iD BIITTDM) 

1 
2 

0.71 

HDMBEI ea!W.·Lmil SmM!m 
Dml WHICH TR! SUII'E IS DIVIDED 

FD1 E\'ALW.TJDI DF LB 

3 
0.58 

4 
0.50 

5 
0.45 

:. of the USl..E, espec:Wly for C:O!b"trr.lction siles, req_ull 
site area lD be broken down into hQmoge.."1f::us areJ 
USLE is applied to each individual area and the SU!n t 
represe.ntative of the soil erosion esti.m.ate . 

1.29 1.06 0.91 

3 1.37 1.18 

4 1.40 

5 

Sourci!: Soil ConsiliVafion Sarvica, Walar Man3gement and Si3rflmant 
Conirol for Urbanlzlng Arezs, Columbus, Dhlo; 1978. 

Cavar Fa~tor (G) 

O.B2 

1.06 

1.25 

1.42 . 

The covu factor is the vegetative cover or the cropping man­
agement factor. It is m inck.">r of the type of _ground cover . 
and the condition of the soil over the area. Specificilly, it is 
a ratio of the soil loss from a specific covu co:adition to the 
soil loss from a clean, tilled, fallow condition for the sEine 
soil, slope, and rainfall condilions. For de,riuded co~c­
t:ion sites a C factor of 1 is appropriate. This condition is 
sD:n.ili.r to the agriculturd &finition of continuous fallow, 
t:ilkd. up- e;ud dawn-slope ~ C = 1. Table 17.8 sho1..-:s 
typical C values for undisturbed 1.md. Table 17.9 shows C 
values for v-t:.Iious type;; of soil conrs. 

Erasinn Cl!)mtrol Pra~ti~a ra~or (P) 

The erosion control practice factor accounts fo~ sur­
face conditions that affect the runoff velodty. ·sp~y. P 
is defined as the ratio of soil loss wirh a given surface con­
dition to soil loss with up-and-down-bill plowing. Such con­
ditions would be contouring, terracing, roughening the soil, 
sediment basins, md control structures. Table 17.10 shows 
estimated P values that apply to constru.ction areas. 

Umltatlan-cs Eli USLE 
The USI.E is an empirical equation that was initially devel­
oped for agricultur.J applic:ations. The USIE applies to rel­
atively lsrge homog-eneous soil areas and is based on long­
term averages Clf rainfill md soil losses from runoff directly 
on the slope. It does not estimate deposition, nor does it 
estimate sediment yield at a downstre2m location. _ 
· Morphologi.C2l feai:\Jres of agrico.ltu.ril lmd are different · 
from urbmized developing 1md.. Agricultural land typically 
is characterized by relatively long, reguhr, gentle slopes 
whereas construcrion sites !I13Y b.sve discontinuous and ir-

. regu.Lu- land patterns. The land patterns are a combination 
of steep slopes, sb.a.-p brea_lcs, e.xcavation holes, and 

Use of the US~ provides an e.stL.-n:ate of a site's r 
potmti.al:. Using the USl.E to compare difftte.nt pract 
a construction si.te is appropriatl; ho-v.revf!r, using the 
. to compare one construction site to mother is not r 
mended. The equation do~ not account for ckpositie 
ocrul3 in the nonhomogeneous, irregular lznd forms 1 

of hnd development projects. Not allsedimmt ttodeJ 
a site em be classified as soil los relative tD the site 1 
arie.s. Some soil is redeposited on site from nztural c 
tion. 

A revised version of the USLE, the RUSLE, is nov 
able as computer software. The RUSLE, while. still 115 
same tenns, incorporal~ data and additional theoty 
scribi;1.g hydrologic and erosion processes not inclt 
the original USLE. The new data md additional theor 
for more refinement for evaluating the terms to su: 
specific site conditions. The computer fon:n.at fa.c:ilitJ 
more complex c:alrulations. 

Another dfon by the U.S. De.partme.nt of Agr. 
(USDA) in co!'~unc:tion wi.th the Agricultural Reseal 
vice (ARS), the Soil Consenrati.on Service (SCS), and 
rea.u of La.,.'ld Managemem (BL'lv1) has be.g\m to devi 
erosion prediction technology to replace the USLE. T 
puter progrc.Ill resulting from this W:atu Erosion 
(Wl:PP) is expected to be. a:r&ble by the hte.r part r 

17.7 SEIJIMEH:T TRAPPING FACILITIES 
Sedimmt trapping facilities rm.i....'l the. eroded sedin: 
site by impounding sediment-laden runoff long enc 
the sed.i...."De.t'lt to settle out. Trapping fac:ili.ties V"t:lj 

depend.i....'lg on the estimst.ed"TilJ."10ff draining into tfu 
the volume of sedime..'lt, and whether they are temf 
pe.rnt2J."1mt The faciliti~ typic:a.Uy are ei!:he.r sedlmj 
or se.d.i....u.mt basil'ls; the distinction depends on 
draining to the facility. F:a!iliti~ with dr>..inage 
about 3 acres are sediznmt tnps (consult local 
da.rds for sper:ific au-eage). L2.rger uapping 
ment ba:.-4'1.5, are frequently d~gned as pe.riD£mii 

Th..e location :and design of pen:nanmt se:ollllt:w.~~~~ 
such th.E.t they ea_c:j]y convbt to retention or 
after the project ::.rea is stabilized. 

Ses:iitmemt !esfiDts 

Sediment basins operate by reducing the 
bulence of the runoff to levels Vi'bere the 
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SOIL GOtiDmDH! Atm WEED COVER a 

EXCELLENT GOOD rAIR PDDR srre MULSR 
PREPAAAnrJH CGrVEB1 RC we NC we NC we tit · we 

Percent 
Oisked, raked, or bedded~ None o:s2 0.20 0.72 0.27 O.B5 0.32 0.94 b.36 

10 .33 . 15 .46 . 20 .54 .24: . .60 . .26 
20 .24 .12 .34 .17 .40 .20 .44 .22' 

· 40 .17 .11 .23 .14 .27 .17 .30 .19 
60 .11 .08 .15 .11 .18 .14 .20 .15 
80 .05 .04 .07 .06 .09 .08 . 10 .09 

o o o 0 0 oo • o 0 0 I 0 0 0 I o 0 0' 0 "'0 oo 0 0 0 0 o o I I I o o o 0 o 0 o o o o o o 0 o o o 0 o o o o o o o o o o o o 0 oo 0 0 o 0 o o I o I o oo o o o 0 o o too o o o ot oo o o o 0 0 0 Oo 0 0 I I 0 0 0 I 0' ~~I 0 t I 0 0 0 I I ' I • • 0 0 0 I 0 0 0 I o I 0 0 to I 0 o o o o o o o o II o o o oo o 0 0 0 0 oo o o oo 

Burned 5 None .25 .10 .26 .10 .31 .12 .45 .17 
10 .23 .10 .24 .10 .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 .OB 
80 .04 .04 .05 .04 .05 .04 .06 .05 ................................................................................... ......................................................................................... 

Drum c~opped 5 Nona .16 .07 .17 . 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 

' Percantage of surial:a covarad by residue lq conl:3m with the son. 
2 fui1/lant soli condlilon-Hlgnfy stable soD aggregaies In topsoil wit!J firn trea rooi5 and lf!i!lr mb:ed in. ~ood-Moda111laly stabla soil BQgreg3!as In topsoil or 

hig-hly stable aggregates In subsoil {topsoil removed during raldng), only !races of IIller m!Xild ln. fair-Highly uns13bla soli epgregares In topsoil or modfl1l!!B~ · 
stable accrega!es In subsoil, no lli!Br mb:ea ln. Poor-No topsoil, highly aroo1bls soli aggregms in subsoil, no lfllBr mb:ad ln. . 

J NC -No llve vegetation. WC-75% cover of grus and weeds having an average drop fall ~eight of 20 ln. For ln!armadiam percsnlages of covar, lnerpola!B be-
twaan columns. · 

• Modi~ the fired C values as follows 1D ar:cDilllt for eiim:ls of suriaca roucnn:ss and aQlng. Fl/31 )'031' attar lio3tm3llt multiply I !sled G values by .40 lor rough sur-
fat:9 (depressions > 6 In); by .65 lor modaratsly rough; and by .90 for smooth dapressions [ <2 In). For 1-4 J'"I'3T> aJiar treatm;mf: multiply llsiad fallinrs by .7. 

5 For m,t 3 )'1ErS: usa C valuas as listed. :; 
(Sou~USOA, SCS 1977.) 

T L f r. ~ ·]; f.- ~ !:: CFaclor fm Vruious 
Quantifies oi:Mulcb 

liliU!.Cil ADEQUATElY CRIMPED MIT SO!!. 

Bars area 
Y4 ton straw mulch per acre 
Y2 ton straw mulch per acre 
~ ton straw mulch per acre 
1 ton straw mulch per acre 
ii-1 ton straw mulch per acre 
2 ton straw mulch per acre 
3 ton straw mulch per acre 
4 ton straw mulch per acre 

CFACTOR 

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

Sourca: Sofl Conservation ServiGa, Unli'Brsal Soli-Loss Equ:Jtion, Agronomy . 
Nolil ¥50, Go lorado SCS, 1 977. 

cility. R.E.infz.ll-runoff-volumes and soil types are bigblyre· 
gi.on~li,.e:d. Sizing a sed:iment basin depmds on local'mu­
nidpalitl.es' design standards, which 2re developed according 
to regional conditions. In some c=..ses dete..n:nin!ng the ba:>in's 
volume xmy be as uncomplicated as applying a singie con­
.stmt to the dr.ili"l!!.ge ~ (e.g., 100 r:t of required stO~ge 
volume per drai.'IU.ge acre) . .This design psr..m.e.ter appl'l?rl­
m.aru m upper llini.t: for the Em.Ount of sedirn.mt exp~ 
to be de.livered to tb.e facility for the design storm. rrm·~ 
sumption here is that the design storm erodes a ~ 
amount of sediment. Ibis blm..'lret vzlue does not 
the soils or topograpbicEl fe.atu!<~s that --.my from siti 
nor the dilly vE.Iiations of the site conditions. In 
si.zing the basin requires a de!E.le.d :maly"Sis. of the 
soils and tb.eir pa..'ticlf. size. distrtbution. Ibis in!OJJI!l'.\ 

then used ,.yith USLE or discrete particle settling 
set the sed.imi:!nt basin size. 

----------·~-r ... .._,....., .. u~·-~-~~---~=-
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'1": f ':. ~·. 1. -_;: 7 ~ 1 'G Emsion ConlmJ Pmclice 
Factm· P fm Consbi•clion Siii!S(Pmls"' 1913) 

Surface Condition With No Cover 

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

Factor P 
1 .30~ 

... .. .. .......... ................. ........................................... 
2. Sarna as above, except raked with 1.20 

bulldozer root, raked up and 9own hill ............................... ...... ... ........... .. , ........ , ........... .. . 
3. Compact, smooth, ~craped with bull- 1.20 

doz.er root, raked across the slope .... .. ............ , ......................... .. .......... ....... .. ........... . 
4. Sarna as above, except raked wlih 0.~0 

bulldozer root, raked across ths slops 
··· ······················ ····· ·· ················· ····· ········ ···· ··········· 
5. Loose, as In a dlsked plow layer 1.00 ... .. ......... ... ....................... .................... ................. 
6. Rough Irregular surface, equipment 0.90 

tracks In all directions 

7. Loose with rouuh.suriace greater than 0.80 
'12-lnch depth 

B. Loose with smooth surface greater 0.90 
than 12-inch depth 

Sfmoflires 
i . Small sediment basins: 

0.04 basin/acre 
0.06 basin/acre 

'• 
0.50 
0.30 ......... .... ............. .. "· ... .. · .... ... ........... .......................... .... · · ~ 

2. Downstream sediment basins 
with chemica:! flocculants 0.'10 
without chemical flocculants 02 0 

3. :. Erosion control structures 
normal~te usage 0.50 · 
high-rate usage 0.4.0 ... , ..... .. ........... ........ ..... .. · .......... ........ .............................. . 

4. Strip building 0.75 

(SPJ.Ot?. SWMM Usars Manual which refarances llss of ths Unoorsal Soil 
LDss a:,uaOoo as a. Design Sfaifdarrf, ASGE Water Resources Enyinearing 

· MeB!Ings, Wc:shlngton, D.C. 19'[3. Rsprlntad with parrnission irom ASCE) 

lilstrat:a i'artfe:ne Setm~g Theory 
A ~te p2rticle is one 'that do~ not ~e in size, she. pi!, 
or. weight as it s~ttles. Discrete pa11icle settlmg theory de­
&crl:hes the settliT'Ig behavior 'of particles in :m ideal basin in 
.ctukscen.t water. Particle settling in such ideal conditions de.­
P.b:l.ds only on fluid properties and particle c:b:ll'acteristics. 
Interaction betwee.u pat"ticles is as5U!D.ed to be mgiigible.. 
·.· A particle settling in a quiescent fluid accelerates llilde:r 
the influence of gravity until the drivi:itg force of gravity is 
~~ed by the resisting drag force . .At this point the p2I­
tfcle's te.rmin<>l velocity is a marimum .s.nd ra:n.Eins constant 

the rernainckr of the fillincr distmc:e... The tenD.iml 0 . 

17 a EROSION A!~D SEDIMENT CONTROL i19 

settling vd.ocity, v., for a spbnical ps.riicl.e is 

v, = (17.0) 

where Pp = density of the spherical particle (kglm.3), Pw = 
density of wat.e.J.: (kglm3), g = acr-..eleration due to gravity 
(m!Sl), Co = coe.ffi.dent of drag for the particle md d, . 
diameter of the particle (m). 

The drag coeffiden.t C0 is appro:r.imated by 

24 
G0 = -

11 
for 

\R 

24 3 
G0 = Nil + NR + 0.34 tor 

where N1 .• the dime..."'l.SioDless ~)•nolds number, is 

I·' - v,d,Pw 
'R- . 

. f-L 

(17.7) 

(17.8) 

with f-L =the absolute visc:osity·of Wt.t:r.r. Note that wh.m NR 
• is 1~ ~'1. 1, the se.ttli:D.g velocity for a sphere reduces to 

~ = g(pil- pJdl 
' iB,LL 

(17.9) 

which is Stoke's uw for the settimg velocity of a sphere in 
hmi:n.ar flow. Ibis em be red.uc:ed. to 

' . 
v, = 2.Bdl (17.10) 

where v. iS in fee.t per second md ~ is in mlJ.limettrs, as­
-5tlmin.g the spedfi.c gre:v-i.ty of the particle= 2. 75 md a wmr 
tempentu.I:'e of 70"F. 

An idealized rectmgul2r settling basin (figure 17. i4) con­
sists of £o13r zones: the iDle1 zo~ the remoV21 zone, the 
outlet zone, and the setiling zone. The len..:,cth L is the dis­
tance between the inlet md outlet zones, ff is the depth of 
the settling ·zone, w.d W is ~ basin width. Under such 
idealized conditions the !nroming flow ~ is steady md c:on­
stmt for the width of the basin. Pe.rticl~ in the incoming 
flow move horizont.e.lly through the basin with a horizontal 
velocity ;.rh = Qj (WH.). The -vertical velocity component is 
the settling ~dty, 'V ... 

The design of m effe:ct:in settling basin is such that m 
inc:omin.g particle tnrvc.ls the vertic:a1 height H md se:ttle.s out 
before it travili the horizontal1~cth L and is d.isc:ha~d. 
A1 or belew t;he ~tance H the particle. is in the settling z.one 
and is considered removed from suspension. The time TL for 
~ pa.J.'iicle to trai!cl the hori.zont.al length L of the. basin is · 
given 2.5 

- L 
1
L = a,I{Wx H) (17.11) 

Tbe. time to t::ra.n..l the h.e:!.ght H i.s 

(17.12) 
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MAP LEGEND 
Hydrologic Group 

{Dominant ComiiUon, l!tlt,} 

l==:J A 

[==:J MD 

c=Ja 
r==J 0/D 

C:=J G 

c=J G/D 

c=Jo 
I=::J Nol raled or nol available 

Soli Map Unlls 

Ql Gilles 

r==J Delalletl CounUen 

c:::JI DelaUed stales 

lnlemlala Highways 

--- Roaus 

-1-1- Halls 

Water 

Hydrogmphy 

Ocaann 

MAP UNFORMAT~ON 

Source of Map: Natural 'Resources Conservation Service 
Web Soli Sull!'ey URL: http:/fwebsoilsurvey.nrca.usda.gov 

Coordinate System: UTM Zone 1 5 

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

Map compri~ed of aerial images photographed on these dates: 
1995 

111e orU10photo or other base map on whh:;h U1e soil lines were compiled and 
dfgiUz:ed probably differs from the bacltground imagery displayed on lhasa maps. 
As a maul!, some minor shifting or map unit boundaries m~_ be evident 

WolJ Soil Survoy U 
Nuliounl Cooporallvo Soil Survoy 

2/271200"( 
l'ugo 2. of•~ 



Summary by :M....ap Unit- StCharles C.o'l.lJli"y, Missouri 

Soil Smve-j Map UnitN;:;::me R&i:ng TD121 Ar:re; Peorcemt of AOI 
J...re!! Map U,it inAOI 
Symbol 

50009 Keswick silt ]o3.J-n., 9 1.D 14 c 1 J.9 16.6 
peTc.e.nt 1Jope..~. e,rode:d 

50054 J.~ silt lo;::m, 51n 9 pe:roent c 2.1 3.0 
slopes 

50059 M exk.o silt loam, 1 to 4 percent 
slopes, erode:d 

D 15 2.] 

600&6 Crider silt loam. 9 to 14 percent B 6.0 8.4 
slcpell, e:ro&d. 

60 ll2 Goss gra\lelly silt loam, l41o c 35.4 49.6 
45 percent slopes 

60129 Hatton silt loem, 5 to 9 percent c 8.9 12.4 
slopes 

60260 Well~ silt loa,-n, 5 to 9 p=rcent c 3.lr 5.3 
slopes 

66029 Doch:ry !O"'Jt loE:In, 0 to 2 c 1.8 2.6 
pe:rt:fcl slopes, oct::?~oru.lly 
flooded 

Description - Hydrologic G:ronp 
HytL.-ologic soil groups are based en estimstes ofnmoffpotenrid Soils ue assigned to one of four groups according to fue 
rate of water infilt:z.tion when the soils 2m not protoctod by ;regetation. are thoron~Jy wet, aD.d roc::.ive precipit:.tion from 
long-dm-d:ion sto:cms. · · 

The soils in the UDitod St:t.es are placed :irrto four groups A. B, C, andD, snd tbr~ dual classes, AiD, BID, md CJD. 
Definitions of the classes are ag follows: 

The four hyd,-ulogic soil group;: ere: 

C-roup A- Soils having a high ;,filt:rc.ti.on r.cte (low moff potenti.El) when tboro11~bly wet These co:usist :w..e.fuly of dbep well 
cir.ained to e1"..cesrively drcinf>d scn.ckor gra;relly sa:uds. These soils have a high r::..te ofwa:tcr ir:msmission. ' 

C-:rot!p B. Soils h.s.;ring a mo~c.te mfiltrc.tion rote whm thoroughly wet. These ooru;ist chle-Jy of ~1y deep or doop, 
modere:tely well drainod or well drc:o.ined soils t:b.E.t have moderctely :fu1e ta:tnre to modar::±tly coc::rse tt::p:ure. TI:u::se soils have 
a !D.Dde:r-o.te Ji3Ie ofw-c:t.er t:ra.ns:misrion. 

C-roup C. Soils ha;rin.g a slow in:filtrdion r-c.te ;;;:hen thoroughly wet Th~se consist chiefly of soils b.a"l>ing a l..s:yer tbti impedt:s 
tb.e down:;;r.:u-d m.ovC'!:Deill: of w-c.ter or soils of mDdeacit;ly :fine te..'tl!lm or ~ tex±ur1~ .. These soils have a slow :r:>.te of w-d:e:r 
tr;on =-ti ss:i.on. 

C-roup D. Soils hav7...ng a v~ slow .;.,filtration~ (high moffpownfi,.J) whe.n tbo:ronghly wet These con..s;h.-t chlef!y of 
cl5-j5 rbEi ha;re a bi ::b clrrinlr -.swell potem:i..El. soils tbEt have a 'hi ~b water t:.hle, soils fuEt blive a c!.aJ'P!!D. or clay la-yer at or 
near the surface, sud soils t1Et c::re shallow o;rcr nec::rly i:mp~cus ~ These soils have a w:zy slow r::Je ofwatm­
tr::.nsmission. 

If a soil is asrig;Dod m a dn,.J hydrologic group (.AID, BID, or C/D), me :fu-51: lette,r,i.s fur d...""i!.ined ueas and the socond is for 

u~ Nab=llt:so,...;,. 
~ ~"Tll5om S:.-.i.:> 

W::b Soli Suo.•ey ) .l 
Ne:DO!l!.l C:>op:ra~ve Sc5l Snn~i 

'1/27/2.007 
? i!.:ae 3 of4 



Aggregation Method: Domin.sn! Condition 

Co:;:nponent PeJ"cent Cu:to.U: 

Tie-brcl Rule: Lowe:r 

tJS04. Na:zo..-..1 ~""tlllr-"" 
?*"-.?r ~,. !io:-.b 

W~b Soil Survey J.l 
Ne.tiortu Coop::..crii•c Soil Su;vey 

2117/1007 
?agc4of4 
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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 6.007. (N~O.Ol 1) 
SECTION 4 ~ 260 Lf OPEN CHANNEL AT 2.00% (N~0.011 ) 

__ .-

CALCULATIONS 
M COUNTRYSHIRE 

' ............ _-- - ......... 

............. .... --
..........._ ..... --::------ ..... --- ___ ,:: 

-=-

-llr..,.::....~~~l~~~~~~~~~)~!!~®~PRIOVE PLANS 
-, :::~',\ 

\ I 

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) 

,, 
/ ... 

I I 
/ 

\ --

= 31.95CFS \ 

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=0.011) 
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