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Sediment Trap G - 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=176LF M=0.3, X=0.020 

LS1 = ( 176 )
0

'

3

(430(0.02Y + 30(0.02)+ 0.43] 
72.6 6.574 

LS1 = 0.24 

(0.91) Segment 2: L=350LF M=0.4, X=0.040 

LS2= ( 350 )
0

'
4
(430(0.04Y + 30(0.04) + 0.43] 

72.6 6.574 

LS2 = 0.66 

(1.18) Segment 3: L=262LF M=0.5, X=0.060 

Ls
3 

= ( 262 ) o.s(43o(o.o6Y + 3o(o.o6) + 0.43J 
72.6 6.574 

(1.40) Segment 4: L=260LF M=0.3, X=0.020 

LS4 = ( 260 )
0

'

3

(430(0.02Y + 30(0.02) + 0.43] 
72.6 6.574 

LS4 = 0.27 

LS = 0.60 
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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)(0.60)(1.0)(1 .3) 

= 48.05 Tons/ac/yr 

Unit Weight of Soil= 120 lbs/CF 
Watershed Acreage = 8.03Acres 

. ( X {2000lbs I ton] Volume of Soil Lost= 48.05Tons I ac I ty 8.03ac 
120lbsl cf 

= 6,431 cf/yr 

Max. Storage Elevation = 
11,519-6,431 583- X 

=----
11,519- 0 583-582 

X = 582.56 

07-0178 
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Peak Runoff Rate 
Q = 
c = 

= 

A = 
Q = 
Q = 

Total Runoff Volume 
VR = 
p = 
c = 
A = 
VR = 
VR = 
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Sediment Trap G 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) 
8.03ac 
(0.5) (2.86) (8.03) 
11.48cfs 

P x C xAx 3630 
2.03 (6 month Basin design taken from Subsection D, Exhibit 4) 
0.50 (50% from Subsection B, Exhibit 2) 
8.03ac 
(2.03) (0.50) (8.03) (3630) 
29,586 Cubic Feet 

Total Soil Volume= VS = 6,431cf (per soil loss equation) 

Total Storage Volume (V) = VR + VS 
= 29,586cf + 6,431cf 
= 36,017cf 

(See Attached Trap Volume Calculations) 

Storage Elevation = 40,662cf- 36,017cf = 585-x 
40,662cf- 25,015cf 585-584 

X 
Over flow Elevation 
10-Year Q = 26.58 cfs 
10-Year High water Elevation 
Top of Basin 

= 
= 

= 
= 

584.70 
584.75 

585.45 
586.50 

S:IJOBS\Jobs2007107-01 78\Data-C\Sediment Basin Calcu\ations\2007-11-26\Sediment Trap G Storage Ca\culations.doc 



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

Name ... . BASING 

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

Elevation 
(ft) 

582.00 
583.00 
584.00 
585.00 
586.00 

Planimeter 
(sq. in) 

-----

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

10662 0 
12398 34557 
14624 40487 
1 6612 46822 
19065 53473 

POND VOLUME EQUATIONS 

Volume 
(cu. ft) 

0 
11519 
13496 
15607 
17824 

Vo lume Sum 
(cu . ft) 

0 
11519 
25015 
40622 
58447 

* 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 betHeen ELl and EL2 

Bentley PondPack (10 . 00 . 027 . 00) 6:26 Pl-1 

Bentley Systems, Inc. 

11/27/2007 
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GEOTEXTILE 
FABRIC 

,RAPhbvlDAL ~rlANN~L ANALI~IS 
NORMAL DEPTH COMPUTATION 

SEDIMENT TRAP "G" 

December 17, 2007 

- """==-

PROGRAM INPOT DATA 
DESCRIPTION 

flow Rate (cfs) . ... 00. 00 • • 00 00 00 . 00. 00 •• • • , • • • • 00 •• 00 • • • 00 •• 

Channel Bottom Slope (ft/ft). 00 00 •• 00 ....... 00 .. . .. ........ . 

Manning's Roughness Coefficient (n-value) .... . ...... .... .. . . 
Channel Left Side Slope (horizontal/vertical) . ............. . 
Channel Right Side Slope (horizontal/vertical) . . .. ..... .. .. . 

VALUE 

26.58 
0.01 
0.033 
3.0 
3.0 

Channel Bottom Width (ft) ........ 00 .... 00 . .... ........ 00 00 00 10.0 

COMPUTATION RESULTS 
DESCRIPTION 

Normal Depth ( ft) .. . ... .... ...... . ..... .. ..... .. .. .. .. ..... . 
Flow Velocity (fps) . ... 00. oo . . . . . . .... . 00 ... . .. . .. ......... . 

Froude Number ........... . . ...... ......... . .. . .... . .. . ...... . 
Velocity Head (ft) .......... . ......... . • ........ .. ........ . . 
Energy Head (ft) .............. . ............. . .............. . 
Cross-Sectional Area of Flow (sq ft) · · oo • 00 

... . oo 00 
........ . 

Top Width of Flow (ft) 00 . ...... 00 • 00 00 00 00.00. 00 00 00 .. 00 .00. 

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.= 585.45 

ELEV.= 584.75 

VAL OF.. 

0.70 
3.15 
0. 721 
0.15 
0.85 
8 0 43 

14.18 

OVERFLOW DETAIL SEDIMENT TRAP "G" 
SCALE: N. I .~. Kt.t. DWG. 

.TOP OF BASIN 586.50 

1.75' 

4.00' 

PROPOSED 
GRADE 

ELEV.= 584.75 
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; 7 • ~OSION AND S"EDMENT 0011/TRDL Ti 5 

"'f ;~ "t ~ l. t i _ != KVahn!S fm Ccueaalizeil Soils 

KVALUES fOR TOPSOIL 

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

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

SoJ.JJCe: Soli Consarvatlon Sarvice, Waler Managilm:mt anrf Serfimant Control for Urbanizing Araes, CollllTlbUs, Ohio, 1978. 

flEHeWJZEEJ SOIL &Afc~DRY 
{TEXTVRE DF MATERU.LS) 

A Outwash soils 

K VALUES FOR SUBSmL 

- ESTIMA'ICII KVAUJC 
0F ExPilS5EJ 

SUBSOIL MATCRtA.f. 

Sand .17 
~~~d M 
Sandy loam . .43 
Gravel, fine to moderate fins subsoil .24 
Gravel, medium to moderate coarse subsoil .49 .................................................. ...... ........ .......................... .. .................. ..... .. ...................................................... 

B. Lacustrine 'soils 
Silt loam and very fins sandy loam 
Silty clay loam 
Clay and silty clay 

.37 

.28 

.2B~ 
......... ......... .. ............. ............ ....... ........ ............................ ......... ~···· · · ··· · ·· · ····· ···· ············ · ·.···· · ·· · · · ·· · · ·· ··· · ········· ·· · · ·· ·· ···· 

C. Glacial ti ll 
Loam, iine to moderata fine subsoil .32 
Loam, mEidium subsoil .37 
Clay loam .32 
Clay and s!lty clay .28 

····· ··:· ................................. ·· ············· ....... ····· ·· .. .................... ········· ................................ ............... . ······. ·· ········ ......... . 
D. Loess .37 

•• •••••. • • •. • • • • • •. •• ... . . . . .. . . . .. , , • •• · • •• • •••·• · • • •••••••••••••• •••• •• •• • ··- ••• •• • ••• •. · •·• • ••••••• •••• • •• • •• • •• •• • r • • •• • · • • • • • •••• ••••• .. . • • • • •• . .... . .. • •• • • • • •• • •• • • ••••• 

E. Residual 
Sandstone: 
Siltstone, nonchanoory 
Siltstone, channery 
Acid clay shale . 
Calcareous clay shale or limestone residuum 

.49 

.43 

.32 

.28 
.24 

. . 
5r>urr:e; SClll Gonsawatlon SBTI'ire, Watar Mar.agam3!1/ and S:Jd/mant Conlml ior Urb3IIizlng mas, Columbus, :Ohio, 1978. . . . 

andsl,; 12., s! = 10%, ~3 = 8%, c.:u.dst = 5% using equ.ation 
(17.2). For e...u.mpk, a 11% slope is equiV"'-knt to 6.8" (sin · 
6.8" == .119). 

(LS)' = (60Q)D.s 
12

% 72.6 

(
430(.'11 9)2 + 30(.'1 19) + 0.43) = 4 4 

X 6.57 4 . . (17.4) 

Si.mihrly, (LS)lD'l> = 3.5, (t.S)e~ = 2.4, EaJ.'1.d. (t5)5o;; = · 1.4. 
From Table 17.7 tbt. wrigbing factors are 0.50, 0.91, 1.18, 
m d 1.4-Q a..1.d the effe:c:tive LS is · 

(
LS) = 4.4{.50) + 3.5(0.9'1) + 2.4(i.18) + 1.4(1.40) _ 

' . 4 - 2.5 

(17.5) 
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Chaal Values lm Successive Scymenls ol a 
Slope Whm·e Ibe Slope-lcnylh EliJmnenl 

Equals 0.5. 

SEaratllo. 
(T DP T1l B111111M) 

::. 
2 

0.71 

RiiMI!!I EaiiAL-LEml SEIUBTS 
. 11111 WRI~ T1l! Sl.DI'E II Drmr:D 

FDI EvA!JilnDI DF Ll 

3 
0.58 

4 
0.50 

5 
0.45 

zvera.ge ann·c.ll .:;o:illo:s, the ero:;ion i:rom the reh.tiveJ; 
te...T'Iil dmudi.11g-,-u.bi.lilldon sequence rypical of a c,:1 
ti.on site m:q not be indi~tive of the Yalue obtainS! 
the USl.E. Runoff from an uea above a disturbed sli5 
not a factor L."'l establishing the USLE, yet runoff fr; 
slope areas does occur on construction sites. Thereio 

::. of the US~, especiilly for COI'l.Struction sites, ttq_uil 
site area to be broken dovro. into bQmo ge.11eous areJ 
USLE is :applied to each individual area and the 5Uln ~ 
representative of the soil erosion esti..Tn.ate. 

2 129 1.06 0.91 

3 1.87 1.18 

4 1.40 

5 

SoUICa: Soli Consa;vafion Ssrvica, Walar Milll3!J8!T18!1l and Sarfimant 
Coniro/ ror Urbanizing Are&s, Columbus, Ohlo: 1978. 

~El'!er Factor (C) 

0.82 

1.06 

1.25 

1.42 . 

Tb.e cover factor is the vegetAtive cover or the cropping mm
age.mmt factor. It is an LT1de....'>:: of the type of ground cover . 
End the conrli.tion of the soil over the c.rea.. Specifically, it is 
a ratio of the soil loss from a specific cover co:rulit:ion to the 
soil loss from a clem, tilled, fallow condition for the sEm.e 
soil, slope, and r..infall conditions. For dt;riuded co~c
ti.on site:; a C factor of 1 is approprie.te. This condition is 
.si!ni1ar to the agricultural defuri.iion of continuous fallow, 
tilled up- e,nd down-slope where C = 1. Table 17.8 shows 
typiczl C values for undi.st:t4-bed lmd.. Table 17.9 shcrws C 
values for V2Iious types of soil cove.rs. 

Erosflm Control Pra~::tl~a Fa~tDr (F) 
The erosion control practice factor accounts for ground sur
face condltions that affect the runoff nlod.ty. 'Specifically, P 
is d.e.fined as the L2.1io of soil loss wi..th a given su:rfiace con
dition to soil loss with up-and-down-bill plowing. Such con
ditions would be contour'.n.g, tem.dn.g, roughening the soil, 
sediment basi..ns, and control structures. Table 17.10 shoW'S 
estim.z.t.ed P V"'.Jues t:Mt apply to construction l!Ie25. 

Umttatlllms ri USLE 

T'b.e USLE is an empirical equation that was initi.2lly ckvcl
oped for agriculturd applic:ati.ons. The USlE applies to rel
ath·-ely large homogene(!US soil e.rea.s end is based on long
term averages of r.:IDfzll and soil losses from runoff d.iJectly 
on the slope.. It does not estimate deposition, !lDl' does it 
estimate sediment yidd e.t a downstrenn. location. _ 
· Morphologi.cal featpres of e.gricu1."'1.lril.lmd are different · 
from urbEirlzed. developing hnd.. Agric:ultun.llmd typically 
is cbarac.teri..z.ed by :relatively long, reguhr, gentle slopes 
whe~ construction sites msy bs~ disco!l!inuous and ir-

. regular land patterns. The land pat:tems are a combination 
of steep slopes, srurp bre2.-'IG, e:reava.tion holes, and 

Use of the US~ provides an estL."m.te of a site's ~ 
potential. Using the USLE to compare diffmnt prat1 
a comtructi.on site is appropriate; however, using the 
. to compar~ one construction site to anotlu:.r is not r 
mended. Tbe equ2tion does not account for depositir 
occurs in the nonhomogeneous, irregular land fon:ns 1 

of land d~ve.lopment projects. Not all se.di!il.l:.Ilt erode! 
a site can b~ classified as soil loss relative to the site b 
aries. Some soil is redeposited on site from natural d 
tion. 

A revised Yersi.on of the USLE, the RUSLE, i..s no" 
able as computer software. The RUSU, while still U5i 
same terms, incorporates chta and additional thtoty : 
scribing hy~ologic md erosion processes not i..nclu 
the original USU:. The new data and additional theor 
for more refimment for evaluating the terms to sui 
spedfic site conditions. The computer format fa.c:ilm 
more complex calculations. 

Another e.ITon by the U.S. DeparL;ne:nt of Agri 
(USDA) in conJunction with the Agricultu..-<.1 ~e.Er 
vice (ARS), the Soil Conser,ration Service (SCS), End · 
ru.u of l..md Management (BLM) has begun to deru 
erosion p~dictiofi technology to replace the USl.E. TI 
puter progra1-n :resulting from this Water Erosion 
(VIEPP) is expemd to be av-&ble by the later put o 

17.7 SEDIMEKT TRAPPUtG FAGlUTrES 
Sediro..ent mpping facilities retain the eroded sedirn 
site by impm4."lding sediment-laden runoff long eno 
the sediment to settle out. Trapping fac:iliries v-ery 
depending on the estimated' runoff d.ramin.g into the. 
the volu."1le of sediment, and whether they c.re 
permanent. The facilities typically are either 
or se.dirnau basins; the distinction depends on 
draining to the facility. Fa.cilities with d..-ain.age 
about 3 acres are sediment traps (consult loc.ll 
dards for specific ac..-eage). Larger tr:apping 
rn.mt basins, are frequently designed as perill2I~III!I 
The location E.J."'ld design of pmru.Illi"'l.t stdimen.t 
such thP.t they easily convert to retention or 
.after the project area is stabilized. 

S~eiitms111t !esims 
Sed.i.ment basins ope.r2.te by reducing the 
bule..""l.Ce of the runoff to le,rels where rhe 
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.J. £TIl I· i; ~ IJ~ .1< Cfaclms Jrii J\llccbanically P.l'cpall!d Womllmul Sims -

SDIL ~ONDmDHz JJm WEED COVER 1 

EXCELLENT GOOD FAIR PDOB 
srre Mm.cR 
PREPAAAnDR &om1 RC we NC we NC we NC · we 

Percent 
Olsked, raked, or bedded~ None · o:s2 0.20 0.72 0.27 O.B5 0.32 0.94 0.36 

IO . 33 .15 .46 . 20 .54 .24: . .60 . .26 
20 .24 .12 .34 .17 .4-0 .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 

0 f 0 t 0 00 0 0 '" 0 0 0 I 0 o o 0 0 o o 0 o o 0 0 o 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 00 o 0 0 o o 0 00 0 0 0 0 0 0 0 0 0 0 0 00 01 0 to 0 0 0 I o 0 0 0 0 Of 0 o 0 0 0 00 0. 00 0 0 00 0 0 oo" 0 0 0 o O 0 0 o 0 o ~o o o 0 0 0 0 0 I 0 0 0 o o o o o 0 0 o 0 0 0 I o I to 0 0 o 0 0 o o 0 0 0 0 0 0 0 0 OO O Ol I OIOo O O f 

Burned 6 None .25 .10 .26 .10 .31 .12 .45 .17 
iO .23 .iO .24 .10 .26 .11 .36 .16 
20 .1 9 .10 .19 .iO .21 .11 .27 .14 
40 .14 .09 . 14 .09 .15 .09 .17 .11 

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

..... ........ .... 0 ••• ;• ....... . ......................... 0 .. . ....... . .............. . . . .................................. . ............... .. ....... , ..... •• •• •• ......... .. .. . .... . .... . 

Drum chopped5 None .i 6 .07 .17 . 07 .20 .DB .29 .11 
- 10 .iS .07 t16 .07 .i7 .08 .23 .10 . 

20 .12 .08 . 12 .06 .14 .07 .i8 .09 
40 .09 .06 .09 .06 .10 .06 .i1 .07 
60 .06 .05 .06 .05 .07 .05 .07 .05 
80 .03 .03 .03 .03 .03 .03 .04 .0.4 

1 PemantaQe of surfaoa cl!Vared by residue lg t:Dnl:al:! with !he sol!. 
2 5:r2/fenl sol! condltlon-Highly stable soU aggre~a!as In topsoil with fine lre9 roots and ll!!Br mi::Bd in. '13ood-Modaramly .sl3ble soli a~ ere~ In topson or 

highly stable aggreQm In subsofl [topsoU removed during 'raking), only baces of lii!Br mb:ed ln. Fair-Highly unsla!Jie soli aggregales In topsoll or modm~-
slable llllgragales In subsoll, no lltmr mi::Ba in. Poor-No topsoO, highly arotllble son aggregams ln subson, no lliiBr mlxad ln. . 

INC-No live vagala.tion. WC-75% cover of gra!S and we!!dS having an 2VBI--aQB drop fall height of 20 ln. For lnllllmadia!B psrcm~es of CO\Iar, Jn!Drpolillll bo-
twaan t:Diumns. · ... 

4 Modify the llslild C Yalu~s as Jollows ID account for effai:!s of suri3cB roughness and aging. Fm;t ye31' aitN lrii3im3nt multiply lisll!d C values by .4D for lilUI!h sur-
fans (depressions > 6 In); by .65 for IJl!)D~Ja!Biy rough; and by .90 for smoolh dapressions ( <2 In). For 1-4 Ye3/'S af/ar IT5alm!mt multiply llslad l3ctori by .7. 

5 For~ 3 yoars: usa C valu~s as llstarl. :;. 
( Sowr:s: USDA. SCS 1 977.) 

'fli. L "t l:. -~ 7i ~ 11' CF.aclm·for Va1inus 
Quantifies of .Molcl1 

MULCH A.t:PEQUATELY GRIMPED mrD-SOH. 

Bare area 
14 ton straw mulch per acre 
Y'l ton straw mulch per acre 
~ ton straw mulch per acre 
1 ton straw mulch per acre 
iYz ton straw mulch per acra 
2 ton straw mulch per acre 
3 ton straw mulch per acre 
4 ton straw mulch per acre 

() FA.!ITOR 

1.00~ 
.52 ; 
.35 
.24 . 
.1 8 
.iO 
.06' 
.03 
.02 

SoUJt:J: Soli Consarvatlon Saivlca, Uni~l Sofi-LDF:s Equation, Agronomy • 
Nota ifSO, Colorado SCS, 1 gn_ 

cili.t-f. R:.L."1fill- runoff 'VOlumes and soil types ~ bigbly re· 
gioru.liz:ed. Siz:i:o.g a sediment basin depends on loc.eJ ll!ll
!lldpalitie:s' d~t1Il stan.d.mis, which an developed according 
to regioml conditions. In some ~es detmniu.!ng the basin's 
volume "ffl?.Y be as uncomplicated as applying a ;ingle con· 
stmt to the dr-...inage area (e.g., 100 C'f of required s"J:i~ge 
volume per dr-cinage acre) .. This design ps.r~ e.pp~· 
matts an upper limit for the amount of sediment aphi::ttd 
to be deli-vered to the facility for the design storm. 'I'l:m'~ 
sum.ption here is that the design storm erodes a co~ 
;:mm.mt of sediment. This blan..'l{et rnue does not 
the soils or topogra.pbical ~tures that vgry from 
nor the dilly v2Ii..ations of the site conditions. In ~•'h •li".fi!!!P

si.ring the. ba.c:in requires a detilled aru.lysis of the 
soili and t:h.eir particle size distribution. Tbis 
thm used with USLE or discrete piU---ti.cle settling 
set the sed.im.mt basin size. 
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: Ji.. ::: ~~ I. -i 7 ~ 1 TI Ems ion Con1ml Pmclice 
fiiclm P fm Ctmslmtlion Siles (Pmls~ 1913) 

Surface Condition With No Cover 

1. CompaG~ smooth~ scraped with bull
dozer or scraper up and down hlll 

Factor P 
1 .30~ 

....................... .. ................ , .................................. . 
2. Sarna as above, except raked with i .20 

bulldozer root, raked up and 9own hill 
............................... , ..................... , ........ t' ••····· ····· · 
3. CompaGt, smooth, ~crapad wlth bull- 1.20 

dozer root, raked across the slope ........ .. ....... ....................................... ........ .. ... .. ...... 
4. Same as above, except raked wlih o.~D 

bulldozer root, raked across tha slope 
············································································· 
5. Loose, as In a dlsked plow layer 1.00 

6. Rough Irregular surface, equipment 0.90 
tracks In all directions 

7. Loose witll rough.surface greater tllan 0.80 
12-inch depth 

B. Loosa wiih smooth suriaca greater 0.90 
than 12-inch depth 

Stmctures 
1. Small sediment basins: 

0.04 basin/acre 
0.06 basin/acre 

0.50 
0.30 ......... ........... ....... .. ~- ...... · ........... ............ ..... ·····-········ ..... .. .. 

2. Downstream s.edlment basins 
with chemical flocculants 0.10 
without chemical ftoGI".AJiants 0.20 

3. .. Erosion control structures 
normal~ta usage 0.50. 
high-rate usage 0.40 ... , ............................... : .............................................. . 

4. Strip building 0.75 

(SD~a: SWMM Usars f~lil1Ual whl ~:~i rafarances Use of th! Unltra51lf Sal/ 
LDso Equation as a Desfgn stafid3rd, ASCE Wa!.ar Resources EnDimtarlng 

· Mall!ings, Washlnaton, D. C. 19!3. Raprin!Bd with perm!ssion from 1\SCE) 

Rilscrete i'art[~fa S!itU~~g r~e~ry 
A dis<;rete particle is one 'that dcfes not chmge in size, shape., 
or. weight as it s~ttle.s. Discx.te p2rticle se.ttl.ing theory de.
~:; the sc.ttling behavior 'of pi!.rticles man Ukal b...si..n. in 
.~en.t water. Particle settling in such ide:.l condili.on.s de.
Il.~ only on fluid properties and pE.J.-ticle c:hzmc:te.ristics. 
~ction bern-ee.n particles is e.s5Ul!led to be negligi..ble.. 
·. A pa..-dcle s ettling m a quiescen.t fluid accelerates under 
the influence of gravity un.til the drivi..-i.g force of gravity is 

.~~by t:h.e resisting drag force. A! this point the par
ticle's tnrninal. velocity is a IIJ.2.1.1m.um and remrins constmt 

the remainder of t.h.e filling distance.. The t~ 

17 II!. EROSION AI~D SEDU~OO CONmOL 71 g 

se!:tling velocity, v" for a spb..erlcal patdcl.e. is 

(11.f)) 

where p
1 

= cknsity of the. sph.erlcal particle (kglm•), p, = 
density of watez: (kglm3), g = acceleration due to gra-vity 
(m!SZ), 4, == coe.ffi.de.nt of drag for the. particle md ~ . 
diametf:l' of the particle (m). 

1b.e_ drag coefficient CD is approximated by 

24 
Co == - for Nil < 1 

NR 
(17.7) 

24 3 
C0 = Nn + NR + 0.34 for 

where NP., the dim~l.Sionless Rqnolds number, is 

(17.8) 

with p. =the absolute -viscosity-of mte.r. Note that vvb.e.n Nil. 
• is less tb::'? 1, the se.ttliD.g velocity for a sphere reduces to 

_ g(pD- pJdl 
v,- I Bt-L (17.9) 

which is Stoke's lzw for the seu::img velocity of a sp~ in 
l=.min..:r flow. This em be reduced to 

(17.10) 

whue v, iS in feet prr second m.d ri., is in 'lllilli:n::!etu3, as
·S'tlmin.g the specifi.c gravity of the particle = 2. 7 5 and a ~r 
~e:nt'we of70"F. 

An ideiliz.ed rectmgular settling basin (figure 17. i4) con
sists of fo-iir zones: the inlet zone, the removal mne, the 
outlet zone, and the se.ttl.ing zone. Tb.e length L is the dis
tance. between the inlet md outlet zones, H is the depth of 
the settling ·z:one., end W is t:he basin width. Under such 
idealli:ed. con.ditions the i:Dmmin.g flow ~ is steady md con
stant for the width of the basin. Particles in 1M incoming 
flaw move horb:onte]y through- the bas'.LTI. i'i"ith a horizontal 
ve.loc:ity i'a = QJ (WE). '!'be "R:Itical wlocity compone:n.t is 
the settling ;:elod.ty, v.. · 

1be design of m effe:c:t::ive settling basin is such tfu.t e.n 
i.n.c:oming pi!.rticle travels the vertical height Hand settles out 
before it trams the h.arizon.W ·len..:,oth L md is discb..erged. 
At or belew the ~t:ma H the particle is m th.e settling z.on.e. 
E....Tld is considered removed from suspe:nsi.on. The time Tr. for 
the p-~.J.'ti.cle. to travel the horizont.E.l l~!h. L of 1M b=-..t:in is · 
given. as 

L 
TL = a,f(Wx H) (17.11) 

The rime to tm:d the b..eigiu H is 

(17.12) 
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MAP LEGEND 

Hydrologic Group 
{Dominant CondiUon, a,Jt;} 
c=JA 
C]ND 
C]o 
CJ BID 

c:=J G 

C:J C/0 

c:=J 0 

1==:1 Nol ralad or nol available 
Soli Map Unllo 

e GlUes 

c==J DalaUad CounUeu 

r::JI Oalallad Slates 

lnlallllalo l-llghvvaya 

-- Roada 
- 1- 1- Rallo 

Water 

-- Hydrogrnphy 

Ocaano 

MAP iNFORMATION! 

Source of Map: Naturai'Resourcea Conservation Service 
Web Soil Su~y URL: http://vvabsoilsurvey.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 :240iJO 

n· 
Map comprlaed or aerial images photographed on these dates: 
1995 

The orU1opl1oto or other base map on which U1e soil linea were compiled and 
dlgiHzed probably differs from lhe baciqJround imatJery displayed on lhesa mapa. 
As a result, coma minor shifting of map unit boundaries may be evident 

WuiJ Soil Survey 1.1 
Nuliuuu.l Coopcrv.Uvo Sull Survoy 

212712UU7 
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Hydrologic Grot:Pp ]' rting 

Tables - Hydro~og~c Group 

Summary by Map Unit- StCharles County. Missouri 

Soil S'!!IVey 
).:rea Map Ucit 
Symbol 

112-p Unit Name R.ati:u.<r 
.:0 

Tow )...c;re:s Percent of AOI 
inAOI 

50009 Kerr.~c:k silt Jos..."TI, 9 to 14 c ll.9 16.6 
perc:e-.nt ~;lopes. e.roded 

50054 Ar.m..c:te.r silt loam. 5 to 9 pe-.,-ce:nt 
slopes 

c 2.1 3.0 

50059 Mexioo silt loc.m, l to 4 percent 
slopes, eroded 

D J.5 2.l 

600&6 Crider silt loam., 9 to 14 percent B 6.0 8.4 
slopes, eroded 

601l2 Goss gravelly sill loa;Tl, l4 to 
45 perc.e.;11 slopes 

c 35.4 49.6 

60129 H&'ton. silt loam, 5 to 9 perce:nt c 8.9 12.4 
slopes 

60260 Weller silt loa..-n., 5 to 9 percent c 3.8 5.3 
slopes 

66029 Dockery sill 1o::m., 0 to 2 c L8 2.6 
pe.rcem slopes, oCC"'..s5on.ally 
t!.oDtdt::d 

Description ~ Hydr(}logie G:ronp 
Hydrologic soil group; are based on. e.sti:wE!es ofmn.o:ffpote.nti~>I Soils Ere assigned to on.e of four groups accorc1i~g to tho 
rr..te of -..rd:er i~fil tr.cion. whe!l. the soils Ere n.ot protoctod by vegetstion., e...-e thoro,, ~hly wet, and rec::rve precipitstion. from 
long-dm-crion. stoimS. · 

The so:ils in. the UurL.Dd Stti:es ere pl.acoo iil:l:o fmn- groups .A.., B, C, andD, and tbr~ d:u.=l classes, AiD, BID, and CID. 
Defi,.-,moru of the cl.asse; Ere as follo"'i0'5: 

The four bjrd.-ulogic soil groups Ere: . 

Group p._ Soils hsving a high j,..,fiJtrcti.on. r.:::il: (low rnno:ff pote:u:ti.zl) when. fuo:ron ~nly -wet These consist m=mly of deep, well 
drdned to o:.cessii•ely d.-ain..ed s:;nc:kor gravelly sa:ruis. These soils ho."'Ve a big!!. r.:..te ofw-cter trms:mlssi.on.. 

Group B. Soils having a mDd.erat.e :infiltrdion. rate~ moron.ghly wet. These col:l..lcist chiefly of moderately doop or c:\eep, 
mDciera:tely well drrine.d or well 0...-oin.e.d soils thE! have modcrc.tely fue 't:e:d!!re to moder::±ely coarse ~. These soils have 
a mode..--ate ro:te of w-..te:r tra:ru;:mission.. 

C-ro-up C. Soils hsv.!.l:lg a slow in:filtr.cion rate ,.,.hen. tb.orou.ghly wet These consist chle.f!y of soilB having a liiye.r that :impedes 
the dow:u:;;r<:.l-d move:J:i:lei:!t ofw-ci:etr or soils ofmodflrdely fine t:ex:i:l.li-e or fue te.:d:l.:!re. These soils have a slow rate ofw-ct:::r 
u an.smission.. 

Gr-oup D. Soils bavi...I!.g a V~j slow infil i, d:ion rat~ (hlg:h runoff poten:tizl) -wben thoroughly wet 'I"hJ:se consist cbiefly of 
cla}'3 thai have a hlgh shrink-swell potenri.al. soils that have a 'hi gb w-ater i:E.ble, soils that have a clsypau or clay !Eyer ct or 
n.e.s.r rb.e ~e. c.n.d soils tbE.t ue sh.allow over nearly :impe..-;:ious m:::teri.PJ.. These soils have a very slow~ of water 
tr.:msmissi on.. 

If a soil is assigned to a dn::o] hydrologic group (P..JD, BID, or C/D), the lli-st letfe.r.is for c1-ciDed ;:u-eas an.d tbe secoud is for 

USii.)..\ Nalls::!l i:SDIIl',;,. 

~ c:m..:."''B5c• ;,,,,.;,. 
Web Sci! S'-u;o•cy ].] 

N=tir:oil C!:>crp~:miv: Soil S=•ey 
'lf2ii20D7 

?s.ge3 oi4 



Hydrologic Groo;p Rs.ting 

Paramete:r §rnnmacy ~ Hydrologic G:roup 

Aggreg-dion Metbod: Domin..ani Conditjon 

Component Pe:rcent Co:tnfe 

Tic-bre:.k Rnle: Lower 

llSD!!. N..:znl ~"""Ullr.:9 
f'-·- ffl C=<om;tiln, IS:.--.b 

W~b Soil Sun•ey Ll 
Nationu Coop:.--c:tii'c Soil SL!l"1'ey 

211711.007 
P~4of4 
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SEDIMENTTRAP "G' - TC PATH 
SECTION 1 = 176 lF SHEET FLOW AT 2.00:>: (N=0.011) 
SECTION 2 = 350 lF SHALLOW CONC. FLOW AT 4.00r. (UNPAV£0) 
SECTION 3 = 262 lF OPEN CHANNEL AT 6.007. (N=0.011) 
SECTION 4 = 260 LF OPEN CHANNEL AT 2.007. {N=0.011) 

\ I ~ I 

--------- - .~~~ _] 

CALCULATIONS ~; ~ { '> 

COUNTRYSHIRE :- =.!. J 

~t:;~~~~~~~~t)~~'i~~~~~Fl_O_VEMENT PLANS / ::::::"' ':\ 
= 31.95 C FS ) '-~ 

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~ (UNPA\1£0) 
SECTION 3 = 228 lF OPEN CHANNEL AT 2.60:>: (N=0.011) 
SECTION 4 = 670 LF OPEN CHANNEL AT 1.507. (N=0.011) 

r-'\ 

/ \ 

_,- ..... ~' \ 
--IUJ.• ' 

r I ' 

' \ 

I' 
/ ' \ 

\ 
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SEDIMENT TRAP 'H'- TC PATH 
SECTION 1 = 330 LF SHEET FLOW AT 4.00~ (N=0.011) 
SECTION 2 = 90 LF SHALLOW CONC. FLOW AT 2.00:>: (UNPAV£0) 
SECTION 3 = 22 LF OPEN CHANNEL AT 20ll (N=0.011) 
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