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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+0.43J 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=221LF M=0.3, X=0.030 

Ls
2 

= ( 221 )o.3 (43o(o.03Y + 3o(o.o3)+ o.43J 
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 = ((o. 5oxo.22) + (o.9IXo.36) ; (LtsXo.32) + (t.4oXo.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 17.10) 
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 S01l Lost = 24.82Tons I ac I ty 14.07 ac 
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 (V) = 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:IJOBS\Jobs2007107 -0178\Data-C\Sedlment Basin Calculations\2008-01-1 0\Sediment T rap 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 )2/3 

CL 

H _ 30.81 
( ]

2 / 3 

- (3.o X12.67') 

- (30.81)
213 

H- --
38.01 

H = (0.81Y
13 

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_ 

Elevat i on 
(ft) 

598.00 
599.00 
600.00 
601. 00 
602.00 
603.00 
604.00 

Planimeter 
(sq. in) 

Area A1+A2+sqr(Al*A2) 
(sq . ft) (sq.ft) 

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

POND VOLill'1E EQUATIONS 

Volume 
(cu . ft) 

0 
9800 

11127 
12529 
14 3 44 
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 . (Area1*Area2)) 

wh ere : ELl , EL2 = Lower and upper elevations of the increment 
Areal , Area2 Area s computed for ELl , EL2 , respectively 
Volume = Incrementa l volume between ELl and EL2 

S/N : Bentley Systems, Inc. 

Bentley PondPack (10.00.027.00) 6 : 25 PM 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) · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

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' 

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 

OVERFLOW DETAIL SEDIMENT TRAP .. F .. 
SCALE: N.T.S. REF. DWG. 

TOP OF BASIN 605.50 

1.80' 
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17 • EROS\DN AND SEDfll/100 0D)l!'ffi0l 7i 6 

T ;~ 't r.x. i 'f _ E H'Vall!CS ior Gcucmlizml Soils 

KVAWES ·fDR TDPSDIL 

Clay, clay loam, loam, silty clay .32 ..... .. ........................... ... .................. ,,., ...................................................................... "'' '' """'' "''' '' '' '""'' '"'" " '"''"'''''" 

Fine sandy loam, loamy very fine sand, sandy loam .24 
· · ···· :· · ············ · ·L~~;,· i~~~··~~d:·i~~Y··~~~·ct··- .... .. ............... _. .................................. ~ ......... 17 .................................. . 
................................................... .... ................................ , ............................................ ....... ... .......................... . 

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

SDUJCil: Soil Conservation Sarvlcs, l'i'alw Managamant and Sadimant Control ior Urb3nlzing lvaas, Columbus, Ohio, 197B. 

GEMEEI.AI.tz:EEI SOIL GArSGORY 
(TEX'r'VRE DF MA rERW.S) 

A Outwash soils 

K V AWES FOR SUBSOtil 

- ESTIMATED KY.MJJE 
OF EXPaseD 

S'UBSDIL MATERIA.!. 

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

B. Lacustrine 'soils 
Silt loam and yery fine sandy loam .37 
Silty clay loam .28 
Clay and silty clay .28 ~ 

. ......... ......... .... ............................. ............................................ ...... . _ .. ~······· ·· ·· ·· ···· · · · · · · · · ······ · · ··· ··· ·· ······ · ···· · ······· ············ ··· · · 

C. Glacial till 
Loam, fine to moderata fine subsoil .32 
Loam, me.dium subsoil .37 
Clay loam .32 
Clay and silty clay 28 ·······:· ··· ······· ············ ············:. .... ............... ............................... .. ... ...... ............................... ..... .. .. ........... ................. ..... ...... . 

D. Loess .37 ..... ... ............ .... .. .. .......... ....... .. ................... .......... ................. ......................... ........... -: .................... .... , .............. .. .............. . 
E. Residual 

Sandstone: 
Siltstone, nonchannery 
Siltstone, channery 
Acid clay shale . 
Calcareous clay shale or limestone reslduum 

.49 

.43 

.32 

.28 
.24 

. . 
SDUf!;(; Soli C~nsarvation Service, Watar Manag;;manl and S:Jdimant ConiJI?I for Urbanizinu AJa!>..s, Columbus, Uhlo, i 978. 

ands1 ,; 12, s~ = 10%, s3 = 8%, md r4 = 5% usi.ng equation 
(17.2.). For e..~le, a 12% slope is equiv:o...knt to 6.8" (si.n · 
6.8" = .119). 

(LS)' = (6DQ) D-D 
12% 72.6 

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

X 6.574 . .,. (1?.4) 

Si:mili..rly, (IS,)lD'lO = 3.5, O:S)e,., = 2..4, a.L.d' (l.5)5,., =· 1.4. 
From Table 17.7 the wei.,Db.ing factors Ere 0.50, 0.91, 1.18, 
w..d. 1.4{) a.."'l.d. the effective LS is 

(
LS) = 4.4{.50) + 3.5{0.91) + 2.4(1 . '1 8) + '1.4{1.40) _ 

' . 4 - 2.5 

(17.'5) 
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~ -'- -- - _.. ~ - .. - -
&l1atl Values fo.- Successive Scymenls ol a 

Slope Wbem the Slope-Lt:n!Jih EY.pomml 
Equals 0.5. 

c.vu.age ~-llll soillo:s, the erosnon i:rom the rilidve~ 
t.mn den:odir .. g-subi..lintion sequmc:e typic.al of a co 
tion site m:r.y n.ot be Indicative. of the value obtaine~ 
the USlE. Runoff from m ;;re.a above a disturbed sll'f 
not a factor In estA.b1isbL.1.g the: USLE, ye.t runoff fr~ 
slope areas does occur on c:onstruction sites. Thfrdo SE&Mmllo. 

(TOP T1 BlfliDM) 

::. 

1 
2 

0.71 

HDMm EoliAL-I.:Ellm SOMEm 
11t11 WliJCI TR! UE IS DIVIDED 

FDI EvA!JilTIDI DF LB 

3 
0.58 

4 
0.50 

5 
0.45 

... of the USLE, especiilly for construction .sites, re.q_ull 
site area to be broken do-wn into bQmogeneous areJ 

USLE is applied to each individual area and the sum t 
representative of the soil erosion estL.-n:ate.. 

1.29 1.06 0.91 

3 1.37 1.1 B 

1.40 

5 

Soun;:~; Soil Consarvafion Swvica, Walar MB113gsmant and Sarfiment 
Conlro/ for Urbanizing Are2s, Columbus, Ohio: 1 978. 

Caver Fattor {G) 

0.82 

1.06 

1.25 

1.42 . 

The cov~ factor is the vegetative cover or the cropping mz.n
age.ment fuc:t.or. It is an index of the type of ground cover . 
and the condi.tion of the soil over the are:a.. Spedfi.c:ally, it is 
a ratio of the soil loss from a specific cover co3.dition to the 
soil loss from a clem. tilled, fallow conditioo. for ~ sEme 
soil, slope, and rainfall conditions. For de;rtuded construc
tion sites a C factor of 1 is appropriate. This condition is 
similar to the agricult:ur'".J. definition of continuous £allow, 
t:i1kd. up-~ down-slope where C = 1. Table 17.8 sho-w5 
typic:zl C values for und.istu:rbed lmd. Table 17.9 shOW5 C 
roues for V'c .. !"".iOUS types of soil WVUS. 

Ernsiil'n ~omtrol Practlea ra£rtlilr (P) 
The i!rosion control practiee factor ac:counts for ground sur
face conditions tb2.t affect the runoff velocity. ·specifically, P 
is defined as the ratio of soil loss with a given sur!3.ce con
dition to soil loss with u.-p-:md.-d.own-hill plowing. Such con
ditions would be contouring, terrc.cin.g, roug:h.e.nmg the soil, 
sediment basi..ns, and control sttuctures. Table 17.10 sh.om 
esti:rna.ted P values that apply to constru.ction areas. 

Umftstions nf USLE 
The USLE is an ~iric:zl equation that -was initii!ly d~
oped for agricultur-::1 applicW.ons. 1be USlE applies to rel
atively large homogene~us soil areas end is based on long
term averages of r.Jnfall md soil losses from runoff directly 
on the slope. It does not estimate deposi..tion., nor does it 
est:i:ma.te sediment yield at a downstre.Em location. _ 
· Morphologic:al feai:\J.re5 of agriculturillmd are cllilerent .. 
from urbErrized deruoping l:md. Agricult:ui""d lmd typically 
is charad:eJ.'iz.e.d by relatively long, regulzr, gentle slopes 
wh~eas construction sites may hav-e. discontinuous and i..r-

. regular lend. patterns. The lend. patterns are a combination 
of steep slopes, sb.Erp breEks, e.xz:.ava.tion holes, and 

Use of the US~ pro"Vides an e.sth11ate. of a site's t 
potential:. Using the USLE to compare different pract 
a construction site is appropriE.tt; ho·v;rever, usi...1.g tht. 
. to compare one construction site to anothtr is not r 
m.e._11ded. Th.e equation does not account for &positic 
occul3 in the nonhomogeneous, iiTegular l.md fonns 1 

of land dtvdopment projects. Not all sediment erode~ 
a site em be crusified as soillo~s relative to the site: 1: 

aries. Some soil is redeposited on site from natural r 
tion. 

A revised version of the USLE, the RUSLE, is no-. 
able as computer sofrv.•are.. The RUSLE, while stillm 
same te.nns, incorporates data and additional theoty 
scribing hy~rologic and erosion processes not inclt 
the origi.l<al USLE. The new data md addition.al ~01 
for more re.finemmt for evaluating the terms to su: 
specific site conditions. The computer format facilitJ 
more complex c:akulations. 

Another e.ifon by the U.S. Department of A:gr: 
(USDA) in c.onjunction -v;ri.th the Agricultural Resw 
vice (ARS), the. SoU Conservation Servi ce (SCS), and 
re.a.u of U...-ui WJ..aru.gemm t (BLM) h.c.s begun to devi 
erosion predictio!l technology to replaci! the USLE. T. 
pute.r progr,..-n resulti..1.g from this W.ater Erosion 
(W"'EPP) is expected to be av-cilable by the later part 1 

17.7 SEDtMEKT iR.APPitHJ FA.tiiliTfES 
Sedim..ent trapphi.g facilities retain the eroded sed.i:a 
site by im.po·®ding sedLrnent-laden runoff long me 
the sediment to settle out. Trapping faci..l.ities VEl) 

depending on the esti..-na.ted'runoff draining into t:b£ 
the volume of sedimmt, :md whether they are l:eiDf 
permanent The facilities typicaTiy e.re eirher se:di:m! 
or se:pimmt basil'ls; the distinction depends on ~ 
draining to the facility. Fa.cilities with drnn.age 
about 3 .s.cres are sedh-nmt traps (consult low 
d.a.rds for specific acreage). L.arger mppi..ng 
me.nt basins, ue frequently d~gned as pa=~i!l 
The loc:.ation and design of pum.menl: seclimt:Dt 
such th...at they ea...o:ily convbt to retention or 
.ai ter the project c.r e.a is stabilized. 

S~dlmsmt !esiats 
Sediment ba.sL.rs operate by reducing the 
bule.l'l.Ce of the ru."loff to levds where the 



' ·. 
. I 

·:·:; 

' , . , , , , , , , , , , 
1 

1 , , , , , 
1 

1 

1 , 
' -

i1 s ......... .. 

·: f ~: l E- "]I 7, D-~ t CFaclots flii .Mecltanically PJEJiiiiEilWomlland Sims · 

SOIL CONDinDHt AND WEED CDVER1 

SITE MULCH 
EXCELLENT GOOD FAIR POOR 

PSEPWiiDR CUVEB1 NC wa NC we HG we Nil · we 
Percent 

Dlsked, raked, or beddacJ-4 None o:s2 0.20 0.72 0.27 0.85 0.32 0.94 0.36 
10 . 33 :15 .46 .20 .54 .24: . .60 . .26 
20 .24 . i 2. .34 .17 .40 .20 .44 .22. 

· 4D .17 .i 1 .23 .14 .27 .17 .30 .19 
60 .11 .DB .15 .i 1 .1 8 .14 .20 .i5 
80 .05 .04 .07 .06 .09 .08 .10 .09 

o o o o 0 oo 0 o ' o 0 0 0 o o o o o 0 o• 0 l o o o o o o o o o o o o o o o o o o o oo o 0 0 o o o o o o o o o o oo o o o 0 oo 01 o 0 o" o 1 o o o 0 0 o o o o 0 o oo o o o o o o o o oo oo o o o o o 10 o 0 o o o ~~ o o 0 o 0 o o I 0 o o o o o o oo o o o o o o 1 1 o o o o o o o o o o o o ot o 0 0 00 0 " 0 00000 
•I 

Burned 5 None .25 .10 .26 .10 .31 .12 .45 .17 
10 . 23 .10 .24 .10 .26 .11 .36 .16 
20 .1 9 .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 .OS .04 .05 .04 .06 .05 
····················'················ ·· ··································· ····· .. ·············································································· ··········· 
Drum c~opped5 None .16 .07 .17 .07 .20 .08 .29 .11 

. 10 .15 .07 v16 .07 .i7 .DB .23 .1 0 . 
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 

' PeroBlliBQe of summa Cll\larad by rasidue I~ contBnt wlfn the soU. ' 
1 ExcelJBnl soli c:ondltlon-Highly sl3ble soD aggregates in topsoil wi1h fiilll Ires roois and liiiBr mb:Bd in. ~ood-Mod:lralllly slabla soil aggreg3!cs ln topsoil or 

h111flly stable aggregales In subsoil {topson removed durtng ro11ng), only lra!::es of IIIIer miXDd ln. Fair-Highly uns!Bble soil epgrega!es ln topsoil or modamlil~ · 
slable iljlgregales in subsoll, no llttar ml::aa ht Poor-No topson, highly aroolble soli er.mregal:es in Sllbsoll, no lll!Br mixed ln. 

1 NC -No live vagsta.tion. WC-75% cover of gms and waarls having an aYeriiQa drop fall height of 20 ln. For lnl3rmsdlah! p911::mlag:; of covar, IIIBrpola!B bo-
tween collJIMs. · ~ 

4 Modi~ the lls!Dd C values as lollows !JJ account fur efim;\s of surfaca roughness and aging. Rrsly&ar attar U'63tmmt multiply lislad C values by .40 lor rtJUgh sur-
face (depressions > 8 In); by .65 fur morara!Biy rough; and by .90 for smooth depressions (<2 In). For 1-4 y-G31l atar ~trrent multiply llsiBd 13rtors by .7. 

• For ~ 3 )'Oar.>: use C values as lls!ed. : • 
( Soun:;a: USDA, SCS i 9i7 .) 

~ r~ r L]: ·,, 7 ~ E t:FaclorfnrVmious 
Quanlilies oi1VIolcb 

MUlCH ADEQUATELY CRIMPED iWTD-SOHL 

Bare area 
~ton straw mulch per acre 
Y2 ton straw mulch per acre 
~ton straw mulch per acre 
1 ton straw muiGh per acre 
11i ton straw mulch per ar::re 
2 ton straw mulch per acre 
3 ton straw mulch per acre 
4 ton straw mulch per acre 

CFA.CTDR 

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

Saun:;a: Soli ConsafV3.tion ~i\'ica , Unfi'ilr.)a/ Soli-Lots Equation, Agronomy • 
Note f50, Colorado SCS, i gn. 

cility. R~infill.-runoffyolumes md soil types ue bigblyre
gi.oTIElli:ed. Sizing a seriime.nt basin depends on locel' mu
nicipilit:i.e:s' design standards, which a.-e. developed e.ccordiog 
to regiorul conditions. In some cases determining the basin's 
volume may be as UDcomplic:ated as applying a single con
stmt to the ch-riJ."'lE.ge ena (e.g., 100 r:y of required st:O~ge 
volume pe.r drainage acre) .. 'Ibis design ps.r,mW:r app1'l?z1-
m.ates m upper limit for the 2m0unt of sedimtnt e!p~ 
to be deli-ve...-e.d to the facility for the design stonn. nm·~ 
sum:ption he.re is that the d.e:sign storm erodes a co~ 
E.IllDunt of sedim.e.1'1.t. This blm..'L:et. VE.lue does not 
the soils or topograpbicEl fe.atlli-es that -.,.,..ry from 
nor the dilly vEriations of the site conditions. In ~•"'''""""'"" 
sizing the basi.It requires a de.t2lled arlE.ly:;is of the . 
soils m d their p2.1.-ticle size distribution. Ibis 
thm used with USIE or discrete pu""ticle settling 
set the sedi:m.Pnt basin. size. 

- - --------·-........,-r .... ..:~.-~·· u 'rl' ~~-~----~=;;&111 
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'1:' E ~ 1·. L -~ 7 : -.r D Emsion Cnnlml Pmclicl! 
factm· Pfm Conslnu:tinn Siles (Pmls_, 1913} 

Surface Condition W;th No Cover 

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

Factor P 
1 .30~ 

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

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

dozer root, raked across the slops ................................................... , ............ .. ........ .. . 
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 dlrecftons 

7. Loose with rough.surfaca greater than 0.80 
12-lnch depth 

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

Stmctures 

1. Small sediment basins: 
0.04 basin/acre 
0.06 basin/acre 

0.50 
0.30 

••••••• •••••• 0 ... ........ . .. ~ ••••• • •• ••••••••••••• •• •••••••••••• 0 .... ~·· .. . ..... . .. 

2. Downstream sediment basins 
with chemical flocculants 0.10 
without chemical fioD~Iants 0.20 

3.'" Erosion control structures 
normal~rata usage 0.50 ' 
high-rata usage 0.4-0 ... , ............. .......... .... .. : .. ............ ................................ .... .. 

4. Strip building 0.75 

{St~lDl:e; SWMM Usars Manual whlch refinances Uss of th6 Un~a! Soil 
Los.s EqU3/ion as a Design starid3rd, ASGE Wa!.ar Resources Ertglnearina 

· Me9lings, WashlnQton, D. C. 19?J. Rsprin!Bd with parrnl;slon from ASCE) 

!iistraf:e t'artf~la Sstm~g Theory 
A dis;;:rc=te p2.t.-ticle is one 'that do~ not chJ:IO.,ie tl size, shape, 
or. weight as it s~ttles. Disa<ete p2Iticle settl:ing the:ory de
SCribes the settling beha"ilior 'of p2Iticle.:; in an irkal basin in 
.~water. Par-ticle set:rl1."1g in such ideal corufuions de
P.md.s only on fluid properties md particle c:bzracterlst:ics. 
Tiue.raction betw"een particles is asSUIIled to be negligible. 
·~ A particle settling in a quiescent fluid acr:daa~ under 
iht influen<Z of gra-vity u..'1.til the dr-1-vi...-ig force of gravity is 
~ahru:eci by the resisting drag force. h this point the pEI
Ifcle's t:e:rmin£1 -velocity is a ma:rlmum and rE!iliins constant 

the remaindc.r of the foTiing distmce... The teJ.-m~~J 

i 7 a Ei!OSIDN Al~D SED!MOO CONTROL 119 

settling velocity, v n for a spbJ:rl.cal pEiiicle is 

V = j4g(pD- p.Jdll 
' \J 3C~w 

(17.6) 

where p
1 

= &nsity of the spherical particle (lqym3) , Pw = 
density of wateJ.: (kg/m3) , g = acce:luation. due to gravity 
(m!Sl), Co = coefficient of drag for the pEiticle md ~ -:
diameter of the p~'1icle (m). 

The dri.g coefficient Cr> Is EpprorimB.ted by 

(17.7) 

where N1_, the dime.11sionless Rey-nolds number, is 

(17.9) 

with p. =the absolute viscosity· of w'ater. Note that whm NR 
• is less t:hm 1, the set:tling ;relodty for a sphere reduczs to 

g(pll- pJdl/2 

v, = iBtL (17.9) 

which is Stoke's L.-w for the settimg velocity of a sp~ in 
lE.n:rinzr flow. This em be reduced to 

' 
v, = 2.Bdl (17.10) 

where Vs iS in feet per second end d,. is in millimete.rs, as
·st!ming the spe.cifu: gmvity of the pmi.cle = 2. 75 End a water 
tem:perat:ure of 70"F. 

An idealli:ed rectangular setiling basin (figure 17. i4) con
sists of foUt zon.~ the inlet z:one, the r-emoval z.olie, the 
outlet zone, and the settli:ng zone. The len.,oth L is the dis
tmce between the inlet md outlet zones, ff is the depth of 
the settling ·zone., 2Drl. W is the basin width. Under such 
idealized conditions the iilcoming flow~ is steady md con
runt for the width of the ba...c:in.. Particles in the incoming 
flcrw move horlz.on.t:illy througq the basi:u. with a horizontal 
velocity vlo = Qj(WH). The vertic:ll -velocity COII!pODeilt is 
the settling v:eJ,odty, 'l'r 

The design of m effe1:t:tre settling b:sin is S1lch that m 
!nc:oming particle travels the 'Ritic:a1 height Hand set!l~ out 
before it travels the horizontal te.n,.e>th L :md is discharged. 
.A..t or bel0w t;he ~tmce H the pu-tic:k is in the settling z.one 
md is considered removed from suspe:n..<:ion. The time TL for 
the pa.-ti.cle to t:r:rvel the horiz.oi:::u:31 length L of the basin is · 
given as 

- L /L=---
Qtf{lfyX H) 

(17.11) 

The time to travel the hcight H is 

(17.12) 
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iVIAP LEGEND 

Hydrologic Group 
{Domlmml CondJUon, lLit;} 

c=JA 
c=J MD 

r==J D 

c=J DID 

c=JG 
[==:1 G/D 

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

Goll Map Unlw 

1JJ GIUaa 

c::::=J Dalallad GounUao 

t=Jl Dalallad Slalas 

lnlar~~lala Highways 

- - - Hoada 

-1- 1- Halls 

Walar 

-- Hydrugr~~phy 

Oceans · 

MAP ~NIFORMAT~ON 

Source of Map: Natural "Resources Conservation Service 
Web Soli Suryey URL: http:/lvvebsoilsurvey.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 :Z4000 

Map comprl'ted of aerial images photographed on these datos: 
'1995 

The orU10pl1oto or otller base map on vvl1h;;h the soil lines ware complied and 
digitized probably differs fmm the bacl~ground ima(lery displayed on U1ase maps. 
As a result, some minor shifting of map unit boundaries may be evident 

Wul.r Soil Survey 1.1 
Nullonnl CooporullVl! Sull3urvoy 

2/27/2007 
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Hydrologic Grot!p !W:ing 

Tables- Hydro.tDgilc Group 

Snmmary by :Map Unit- StCharles Cotm.ty.1fusouri 

Soil Smve-y 
.Area Map Unit 
Symbol 

1/i:.:p Unit Name Rzring Tow.A.ae; 
mAOI 

Percent of AOI 

50009 Kesro:ick silt )o3..i11., 9to 14 c 13.9 16.6 
perr.ent >.lope;;., e.roded 

50054 .~silt loun, 5 to 9 pe:rcen.t 
slopes 

c 2.1 3.0 

50059 Me:t.ic-.o silt loam, I to 4 pe:rce:nt D ].5 2.1 
slopes, erode:d 

600&6 Crider silt loam. 9 to 14 percent B 6.0 &.4 
slopes. e:rocled 

60 ll2 Goss gravelly silt loa;n, l41o c 35.4 49.6 
45 percent slopes 

60129 Hatton silt loam, 5 to 9 porc~mt c 8.9 12.4 
slDpes 

60260 Welle:r silt loa;·n., 5 to 9 ~-cent c 3.G 5.3 
slopes 

66029 Dockery silt loam. 0 to 2 c 1.8 2.6 
~slope;, DctZionilly 
ffooderl. 

Description - Hydrologic Group 
Hyd.-ologic soil groups aro based on estimstes ofr-L!llD:ffpoten1hl.. Soils are as;;ignod to one offour groups according to the 
rate of water inffitr:....ti.on when the soils are not protocte:d. by ;regetation. are thoron.~:hly wet. and roc::.ive precipitation from 
lon.g-d.mation sto:o:ns. · · 

The soils in the Unr..od Sta:tes are placod iuto four groups A., B, C, and D, and three du.:.l classes, .AiD, BID, c:ud CID. 
Definitions of the clzsse; ;:::re as follows: 

The four hych-olo gi.c soil group; sre: 

C-roup ./4_ Soils hsvin.g a high infiltrdion rete Oow mnoffpoten&I) whD::1 fuorup~ly wet. Th.eso consist !!l.E±uly of~. well 
drcl:ned to excessively d..-rinod sands·or gravelly sands. These soils h:.11e a high :r~ ofws±cr 'i:r2::!m:oissio!l. 

Group B. Soils having a mderdte in:filirdion rate 'When tboron~hly wet The;;e co:nsi..st chiefly ofi!!Dde.r.,tely deep or deop, 
moder-.:.:tely well cL.-ainod or well dr-ained soils thet hEvo modcrc.tely :fine ~ to moderd:ely come t.e+ture. The;: soils b.a;ro 
a !ll.Dder-:=tc :rate of w-:::U:r trc.D.S!!lisrion.. 

C-roup C. Soils hsvin.g a slow in:filtration rde when fuoru,gnly wet These consist chiefly of soil.& b.a"'oin.g a layer tbs.:t impedes 
the dow:;:r;;;r~-d m.ove:merrt of wc.ter or soils of moder-,:tely fiDe tetillre or fine teJ:.J..!.u-e. These soils have a slow :rde of w-d:er 
tran <:'m; srion.. 

G-roup D . Soils havi..ng a very slow infilrration r.::.te (big:h nmoffpoto.:rti.a.I) whe.n tboron~ly wet These consist chlefly of 
cl.s-fi thE± ha;re a high shrink-swell pote;'l_:ti.c.l. soils tbzt have a high water Bhle, soils "that bave a cb-ypan or clay !Eyer at or 
ne:.r the sm:face, and soili thE! !Ore smllcrw over ne:.rly imp~ollS !Il..ai:e::i::i These soils hn11e a ;re:ry slow :rote ofwa~ 
trmsrni.ssion. 

If a soil is z.ssigned to a dual hydrologic group (AID, BID, or C/D), t:be fL.-;;t lei:Wr.is fur d;-c.inod <:re3.S ar.d the second is for 

USiD!-\ Nall=l ~..,,..:_.., 
~Cm="'MM!ion~"l''=-

W !)b Soil StL-i•ey l.l 
No:iO!lf.l Coop::rciivc Soil Sur,ey 

2127/2007 
?z.,ac3 of4 



Aggre:g:o:...:tion Me'"Jl.Dd.: Do:o:rin.E.ni Condition 

Component Percent Cu!o.U. 

Tie-breu Role: Lower 

u~ Na!E:'3lll'..strur"...s 
(Jt--3 ~.,. !io.""l'b 

W~b SD'J Surl'ey U 
!\'monel Coop:.rcrive SO"J Su.-;•ey 
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SEDIMENT TRAP "G'- TC PATH 
SECTION 1 = 176 LF SHEET FLOW AT 200% {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) 

I 
\ - - - - ------ - - ;,, 

CALCULATIONS ::::~ ~ ( "> 
COUNTRYSHIRE : - - 1 ) v 

'IM.P~tmiEI'-IIENT PLANS ::-;, :::-:; 'i\ 

= 31.95CFS '1 ( 

\ --,;..-,, ' 

' 

\ 
\ 

' ' 

' 

' .... 

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% (UNPAVED) 
SECTION 3 = 22 LF OPEN CHANNEL AT 20% (N=0.011) 
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