
I X .  DETAILED DESIGN EXAMPLE 

The purpose of t h i s  chapter i s  t o  provide a r e a l i s t i c  example of the 

design process f o r  a sediment control  system* The previous examples given f o r  

each s t ruc tu re  and treatment groups were intended t o  i l l u s t r a t e  t he  design 

procedures. Topographic, c l imat ic ,  and s o i l s  data  were given a s  background 

information i n  order t o  c l ea r ly  present t h e  design procechtreo. In t h i s  

chapter t h e  de t a i l8  of developing design parameters from avai lable  data a r e  

i l l u s t r a t e d .  

9.1 S i t e  Description 

A small catchment i r  located a t  t h e  corner of a l ea se  boundary f o r  a mine 

located i n  cen t r a l  I l l i n o i s  (Figure 9.1). The s i t e  has recent ly  been regraded 

and topsoi led a s  s h a m  on t h e  topographic map- Planned pos t  mining land use 

w i l l  be pas ture  and t h e  s i t e  w i l l  be aeaded with grass  and legumes t o  support 

t h i s  use. It i s  ant ic ipated t h a t  two growing seasons w i l l  be required t o  

e s t a b l i s h  t h e  permanent vegetative cover conditions which e x i s t  on t h e  vegeta- 

t i v e  re f  erence p lo t .  

Access t o  t h e  l ea se  a r ea  i s  ava i lab le  from a county road. The access 

road within t h e  l ea se  boundary follaws t h e  eas te rn  edge of t h e  lease  area. 

Po ten t i a l  a reas  of damage by sediment a r e  a t  t h e  cu lver t  f o r  t h e  county road 

and a t  t h e  confluence with t h e  stream or ig ina t ing  outside t h e  l ea se  a r m .  

9.2 Hydrologic Data 

Mean annual r a i n f a l l  f o r  t h i s  c e n t r a l  I l l i n o i s  s i t e  i s  35 inches, t h e  SCS 

type  I1 d i s t r i bu t ion  i a  t h e  appropriate r a i n f a l l  d i s t r ibu t ion  f o r  t h i s  area,  

and t h e  l o y e a r ,  24-frour s t o n  volume i s  4.5 inches. The mun annual r a i n f a l l  

i s  used a s  a guide t o  select vegetation and seasonal db t r4bu t ion  of r a i n f a l l  

i s  used for t i p i n g  ravegotation e f fo r t s .  The 10 y e a r ,  ~4-hour  storm volume i s  

determi& from t h e  appropriate r a i n f a l l  frequency a t l . ~ ,  i n  t h i s  case t he  

TO-40 at- (Figure 3.2, Chapter 111). 

Cuvm 11-8 used f o r  t h e  design w i l l  be based on case I1 antacedtnt 

moisture condition ( s em Chapter 111, sec t ion  3.3 1. Conditions which would 

produce a very high antecedent moisture (case  111) would be r a r e  f o r  a small 

a r m .  
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Figure 9.1. Topographic map of design problem area. 



9.3 So i l s  Data 

For t h e  purpose of t h i s  problem, it w i l l  be assumed t h a t  only the t e x -  

t u r a l  c l a s s i f i ca t ion  of t h e  s o i l  i s  avai lable .  A loam s o i l  which commonly 

occurs i a  I l l i n o i s  w i l l  be used as topsoil .  T h i s  s o i l  w i l l  be assumed t o  have 

a slow i n f i l t r a t i o n  r a t e  and a moderately high runoff potent ia l .  The s o i l  
f a l l s  within t h e  C hydrologic s o i l  group. 

9.4 Topographic Information 

The catchment a rea  shown i n  Figure 9.1 i s  conplex and must be s i m p l l f ~ e d  

i n  order t o  proceed w i t h  t h e  sedimont y i e ld  analysis.  The opehbook represen- 

t a t i o n  (described i n  Chapter 111, sec t ion  3.5 1 w i l l  be i l l u s t r a t e d  here i n  

de t a i l .  F i r s t ,  t h e  catchment i s  divided along t h e  main swale i n t o  two areas 

o r  places  and t h e i r  respective a reas  determined. A s  shown i n  Figure 9.1, the  

r i g h t  s i d e  includes 6.4 acres  and t h e  l e f t  s i d e  includos 6.2 acres. 

The overland flow longth and s l o p  a r e  then determinod f o r  each a rea  o r  

plane. Overland f l w  paths  a r e  measured and t h e i r  slopes a r e  determined a t  

po in t s  along t h e  m i n  swale f o r  each plane. An averago ovorhnd flow length 

and s lope a r e  thon determined. Results i nd i ca t e  longths of 435 f e o t  and 520 

f e a t ,  and s l o p s  of 6.8 percent and 5.5 percent f o r  t h e  r i g h t  and l e f t  s ides ,  

r espectively . 
The dosign width f o r  each plane i s  tho a rea  dlvidod by t h e  overland flow 

length. Rosults a r e  650 f e a t  and 520  f e o t  f o r  t h e  r i g h t  and l e f t  s ides ,  

respectively. The s lope of t h e  main swale i s  d e t e d n o d  from t h e  ac tua l  

topography and is  5.7 percont. 

Theso da ta  f o r  t h o  opr rbook configuration of t h e  catchment a rea  a r e  

smmarized i n  Tablo 9.1. A. c m  be soon from t h e  data, t h e  widths of t h e  l e f t  

and r i g h t  p luros  a r e  dif foront .  This simply i n d i c r r t r  t h a t  t h e  overland flow 

discharg.  p e r  u n i t  width of t h e  two planes w i l l  be g r a t e r  f o r  t h e  l e f t  plane 

than f o r  fh. r i g h t  plan.. Honco, t h o  overland flow longth is  t h e  most impor  

t a a t  d i m  f o r  each phaso. 

Although t h o  i n f o r u t i o n  i n  t h i s  aect ion was dem1op.d from a topographrc 

map of soam d e t a i l ,  f io1d moUurements could bo u s e d  For example, t h e  catch- 

ment a r u  could be appro&ated from t h e  mine p lan  and rupplomenury measure 

montm of overland f la ,  lengths and s l o p s  could then be made i n  t h e  f i e ld .  

F i e ld  moasuromonts w i l l  be necessary f o r  a roar  whue  c h u g a s  i n  topography 

occur rapidly,  such a s  s tockpi les  and s p o i l  areas.  



9.4 

Table 9 1 .  Summary of Topographic Data. 

Right Side Left  Side 

Area 6.39 acres 6.20 acres  

Overland Flow k n g t h  435 f e e t  520 f e e t  

S 1 ope 6.81 5.51 

Width 640 f a e t  520 f e a t  

Main Swab s l o p e  52% 



9.5 Sediment Control System Design 

9 -5.1 Selection of Alternatives 

The f i r s t  s t ep  i n  t h e  design process is t o  se lec t  erosion control t reat-  

ments o r  structures which a r e  sui table f o r  t h e  s i t e .  The s i t e  t e r ra in  has 

mild t o  moderately s teep slope and t h e  s o i l s  a r e  moderately s i l t y .  Based on 

these characteristics,  three s t ruc ture  groups a r e  selected and al ternat ives 

w i l l  be  selected based on these groups. The selected groups a r e  surface p r e  

tection, diversion and conveyance s tmc tures  plus surface protection, and 

detention and f i l t e r i n g  structures. Individual s t ructures which w i l l  be 

selected a r e  straw mulch a t  2 tons/acre, terraces with straw mulch a t  2 

tons/acre and f i l t e r  fence. 

The design sediment y ie ld  is  two tons/acre/year. The allowable 

sedimant y ie ld  f o r  t h e  l o y e a r  storm can be found using t h e  Mean 

Annual Sedtmsnt Yield Worksheet from Chapter VIII (Worksheet 8.1 ) and 

determining t h e  sediment y ie ld  factor, Crt, and expected water yield, 

P These fac tors  a r e  determined i n  Worksheet 9.1 with C = 0.438 
p t *  rt 

and P = 1.036. The avaragh annual water y ie ld  is 9.0 incfr88'. 
p t  

Using Equation 8.6 and solving f o r  the  sediment yiqld f o r  t h e  10 year, 
I 

24-hour storm gives 

The sediment concentration is determined using Equation 4.14. The r a i n f a l l  

excess is 2.1 3 inches f o r  a s t o m  of 4,.5 inches and a CN value of 76. 
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Worksheet 9.1. Mean Annual Sedlmnt Yleld. 



9.5.2 Maximum Area f o r  Structures  and Treatments 

The maximum area fo r  designing a surface protection measure is a function 

of the  roughness coeff ic ient ,  K t he  percentage of silt in the s o i l ,  Pi ,  
Q' 

The slope, S, the  sediment concentration, Cs, the  r a i n f a l l  excess, Pe, 

and the  width of the  area, W, For the straw mulch treatment and.the site 

these values are: 

Pe = 2.13 inches 

W . 450 f e e t  

The overland flow length coeff ic ient  (Figure 8.2) is 500 which gives a maximum 

overland flow length of 235 f e e t  (from Equation 8.1). The maximum area fo r  

t h e  mulch treatment is 2.4 acres, T h i s  is about 40 percent of e i t he r  t he  l e f t  

o r  r i gh t  plane. 

The maximum overland flow length is about half the ac tua l  overland flow 

length f o r  e i t h e r  the  l e f t  o r  r i gh t  plane and a straw nnrlch treatment w i l l  be 

inadequate to  meet the  required design sediment yield,  A reasonable t e r r ace  

spacing would divide each plane i n  half .  Some sediment deposition w i l l  occur 

i n  the  te r races  which w i l l  allow f o r  an increased overland flow length to the 

terrace.  

The maximum area which can be t rea ted  by a f i l t e r  fence depends on the  

slope of t he  area, S, the  duration of r a i n f a l l  excess, te, the flow r a t e  

through the  fabr ic ,  Ka, and t h e  amount of r a i n f a l l  excess, Pee The struo 

t u r e  length coeff ic ient ,  Cf ,  is 86.4 from Figure 7.2 f o r  a detention pasa- 

meter of 37.4 (Equation 7.2). This gives a maximum allowable overland flow 

length t o  the  s t ruc ture  of 485 f ee t .  The longer t h e  f i l t e r  fence becomes, the 

la rger  the area which can be treated.  However, it can be seen from the 



topography (Figure 9.1)  t h a t  t h e  la rger  t h e  a rea  becomes, t he  l e s s  contour 

length is  ava i lab le  i n  t h e  catchment. A p l o t  of contour length versus area  

and f i l t e r  fence length versus maxinum area  (Figure 9.2 shows the  optimum 

f i l t e r  fence length t o  be 790 f e e t  o r  an a rea  of 8.8 acres.  The contour 

length a t  elevation 910 i s  800 f e e t ,  s o  t he  f i l t e r  fence shculd be located 

a t  approximately t h i s  contour. The remaining 4.6 acres  could be t rea ted  with 

straw mulch. 

9.5.3 System Design 

In  t h e  l a s t  two sect ions  w e  i den t i f i ed  th ree  a l t e rna t ive  s t ruc tures  and 

treatments and were ab l e  t o  quickly determine t h a t  two a l te rna t ives ,  t e r r a c e  

with straw mulch and f i l t e r  fence, were feasible .  A t  t h i s  po in t  a cos t  analy- 

sis should be conducted t o  i den t i fy  which s t ruc tu re  is most cost?.effective. 

Maintenance requirements f o r  each s t ruc tu re  should be assessed. The bes t  

s t ruc tu re  f o r  t h e  s i t e  could then be se lec ted  and a de ta i led  design conducted 

t o  es t imate  t he  ac tua l  sediment yie ld ,  determine a channel l i n ing  and o ther  

requirements . 
The next two sec t ions  w i l l  i l l u s t r a t e  t h e  d e t a i l  design of both f ea s ib l e  

a l te rna t ives .  

9.6 Detailed Design of a Terrace System 

I t  was s h a m  t h a t  a reasonable t e r r a c e  spacing would divide the  catchment 

i n  half .  These te r races  would be located a s  shown i n  Figure 9.3,  basic  data  

on t h e  topography of each subarea are: 

Upper Lower Upper Lower 
Riqht Side Riqht Side Le f t  Side L e f t  Side 

Area 3.60 2.77 3.50 2.70 
Overland Flow Length 300 250 320 25 0 
Slope 0.068 0.0 58 0.055 0.0 45 
Width 5 22 482 476 470 

The average slopes,  S, f o r  t h e  lower areas  a r e  somewhat f l a t t e r  than the  

upper por t ions  of t he  catchment. This i s  because the  h i l l s lopes  a r e  concave 

upward. 
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Figure 9 . 3 .  Topographic map o f  design problem area with terrace. 



9.6.1 Terrace Design 

Runoff from the  upper subareas w i l l  reach the  terraces. Determination s f  

sediment y ie ld  t o  t h e  terraces and t h e  design of the  terraces a r e  given i n  

t h i s  section. 

Basic data on s o i l  and climate a r e  a s  follows: 

Storm r a i n f a l l  amount, P 3 4.5 inches 

Curve nmbat, CN 76 

Hydrologic s o i l  group: C 

S o i l  texture class: Loam 

Task 1. Determine t h e  Water and Sediment Yield t o  t h e  Terraces 

Using t h e  base data on s o i l ,  topography and climate, the Chapter IV seq- 

ment y ie ld  procedure is e k c u t e d  t o  detexmine t h e  sediment y ie ld  f r o l  t h e  twb 
upper subareas. Information i n  s t eps  one and two is t h e  same f o r  hoth 

. subareas. 

Step One. Par t ic le  Size D i s t r i b u t i a  

Data from Table 3.4 f o r  a Lo- are 

Clay: 

S i l t ,  

Very Fine ~ a h d ,  F2 = 10% 

Fina-MediuwCoatsa Sand,. Pj = 25% 

Very Coarse Sand, P4 = 25% 

Step Two: Cover Ratio, Roughness and Detachment Coefficients 

Cover Ratio, C = 0.88 (from Figure 4.11) 
g 

Erodibi l i ty  Factor, Ke = 0.3 6 ( f rom.Table 4.1 ) 

Roughness Coefficient, K = 6,800 (from Figure 4.2, Table 4.2) 
9 

Detachment Coefficient, D = 0.55 (from Table 4.21 
f 

Steps Three Through Seven: see attached'worksheets. 

Worksheets f o r  t h e  upper l e f t  subarea a r e  given f i r s t  and t h s  worksheets 

f o r  t h e  upper r i g h t  subarea a r e  given next. 



Small area characterist ics:  

Area = 3.5 acres 

Length = 320 f e e t  

Width = 476 f e e t  

Step Three worksheet - Upper Left  Subarea. 



Ground Cover Ratio = 889 
Ab ( f  - Cg ) A  (Eq. 4-81 

Width = 476 f ee t  

Step Four worksheet - Upper Left Subarea. 



(tons/ (tons1 ( tond (tons! 
(hours) (cfslf  t l  f t /hr)  f t/hr) f t/hr) f t l h r )  (tons) (tons) (tons) (tons) (tons) 

Roughness Coef f lclent, Fg = 6,800 

Slqre, S = 0.015 

Wldth = 4 7 6 f e e t  

Step F l  ve worksheet - Upper L e f t  Subarea. 



( 1  ( 2  ( 3 )  ( 4  (5) ( 6 )  ( 7  

~t G t  G r G f e G e  1  Ge2 

(houre)  ( t o n e )  ( t o n e )  ( t o n e )  ( t o n e )  ( t o n e )  ( t o n e )  

Flow Detachment C o e f f i c i e n t  = 0 . 5 5  

Gf a D ~ ( G ~  - Gr)  (Bq- 4 - 1 0 )  

where Gt < Gr 

ste0 S i x  worksheet - Upper +eft  Subarea. 

Ge3 Ga4 

( t o n e )  ( t o n e )  

0 . 0 0  

0 . 0 6  

2 .97  

0 . 1 2  

0 . 0 7  

0 . 0 0  

0  .06 

2 .97  

0 . 1 2  

0 . 0 7  - .  

T 



TOTAL 
YIELD 

Step Seven workshaat - Upper f s f t  Subarea. 



(4 
P 

( inches ) 

Small area characterist icst  

Area = 3.60 acres 

Length = 300 f e e t  

w i d t h =  522 

(5)  (6 
Pe AP 

(inches ) (inches ) 

( 7  1 (8)  
Ape I 

(inches ( in /hr)  

w 
t-' 
4 

Step Three worksheet - Upper Right Subarea. 



Area = 3.60 Gr 6.48 A t  x2 Ab (Eq. 4.7) 

Ground Cover Ratio = 88% 
Ab (1 - CQ )A (Eq. 4.8) 

Width = 5 22 

Step Four worksheet - Upper Right Subarea. 



Qtl Qt2 9t3 

( t d  
ft/hr) (tons) (tons) (tons) (tons) (tons) 

Roughness Coatflclant, Kg = 6,800 

S Iqe ,  S - 0.068 

Wldth = 522 

rD 

I-' 
rD 

S t q  F l  ve rpksheet  - Upper Rlght Subarea. 



Plow Detachment C o e f f i c i e n t  = 0.55 

Gf ' D f ( G t  - G,) (Eq. 4.10)  

where Gt < Gr 

Step, S i x  worksheet - Upper R,ight Subarea. 



Stap Sovan worksheet - Upper Right Subarea. 

TOTAL 
YIELD 2.66 0.00 0.00 0.00 2.66 



Task 2. Dotermine Terrace Slope 

Tho s.dlrP.nt y ie ld  t o  t h e  terrances is sil t .  Since si l t  requir~ long 

s e t t l i n g  times, the  te r race  slope should be a s  f l a t  a s  possible t o  produce 

slar flow velocities.  The terrace must provide adequate drainage and f o r  t h i s  

reason a slope of 0.3 percent i s  selected. 

Task 3. Determination of Terrace Cross Section and Hydraulic Parameters 

A t r iangular  channel shape is used f o r  the  terrace since it is  e u i l y  

constructed using standard reclamation equipment (i.8. small dozers). The 

recommended s ide  slopes f o r  t h e  te r race  design a r e  3H:tV and 511:lV a s  shown i n  

Figure 6.3. The flow depths and areas a re  given by t h e  nomograph. i n  Figures 

6.3 and 6.4, respectively. The Manning's n-value is determined f o r  a g r a s t  

legurm. te r race  by t r i a l  and from Figure 6.6 f o r  a c l a s s  "Dm retardanco (Table 

6.2). When t h e  product of velocity and hydraulic radius is less thrn  0.1 then 

tho n-value should be selected a s  t h e  maxinu value i n  Table 6.1. In thf. 

c.80, t h e  value is  0.28 f o r  a good stand of grasslegune l in ing  with a fongth 

of about 6 inches (sect ion 111, A.1.b of Table 6.1). 

Rosults of t h e  hydraulic calculations f o r  both terrace a r e  given i n  t h e  

Taak 4. Determine tho  Sedbmnt Transport Capacity of t h e  Terrace 

C8lculrtioru of .&ant t r ampor t  capacity a r e  sham on t h e  fo l la r inq  

worksheotr f o r  the  u p p u  left and r i g h t  terrace80 Note that t h e  r u n t  

t rUUport  capacity of tho terrae0 is zero except f o r  tho silt s i z o  during the  

9e.k of tho stom This i n d i c a t ~  a good t u t a m  duign.  

Task 5. k ~ t i o a  of S.dhmt Yield 

S e A I  y i e l d  for oach t-8~0 is 8- on tho  Ta8k 5 Worksheets. The 

lenqth of tur8cm u..d i n  dotomining t h o  s o t t h g  p u a m t u ,  Cw, is the  

ac tual  lonqth a8  datumiaod by direct -t o m i u  o r  from 8 

topogr.phic map. Tho l m g t h s  of tho  t e r r a a s  a r e  440 foot  f o r  the  l o f t  

rubarm and 490 t o o t  f o r  tho  right rrrb.nr. 

The avorag. ru.p.n&d a-t concontratioa is 1,600 ppm f o r  t h e  l e f t  

subarea and 1,450 p p  f o r  t h e  r i g h t  subarea. 





C 

Tagk Three worksheet - Upper Right Terrace. 



G ( t o n e )  
t 

Time A t  
I n t e r v a l  ( h r e )  

~ a h k  Four workshee t  - Upper L e f t  Teyrace .  

TOTAL 

1 

0.0 

0 .o 

0.0365 

0 .o 

0.0 

0.0365 



Taok P o u r  w o r k s h e e t  - U p p e r  R i g h t  Terrace. 



Tota l  Yield 

- 4  
2.2 x 10 L, 

(Equation 6.5 ) 

Ps 
( s e e  Figure 6.1 1) 

Taek Five worksheet - Upper Lef t  Subarea. 



(see F i g u r e  6.11) 

Taah F i v e  workrheet - Uppqr Right Subrea.  



Task 6. Deposition Depth - 
The volume of deposition is  computed using Equation 6.7 which gives 1725 

3 
f t f o r  t h e  upper l e f t  subarea terrace and 28.4 f o r  t h e  upper r i g h t  subarea 

t e r r a  ?e. This gives deposition depths of 0.10 f e e t  f o r  t h e  l e f t  te r race  and 

0.12 f e e t  f o r  t h e  r igh t  terrace. 

Task 7. Terrace Design Depth -- 
The ter race  design depth includes t h e  sum of t h e  depths due t o  flow, 

sediment deposition and freeboard. The design depth f o r  both terraces is  

therefore 2.6 feet. 

9.6.2 Determination of Sediment Yield from the  Lower Subareas 

The l o w e r  subareas a r e  mulched and t h e  procedure f o r  determining t h e  

sediment y ie ld  from these are- follopom t h e  Chapter I V  procedure. The slopes 

of these lower subareas are f l a t t e r  compared t o  t h e  upper subareaa because t h e  

basic shape of the  .catchment is concave. The average slopes f o r  t h e  lower 

l e f t  subarea is 0.045 and 0.058 f o r  t h e  lower r i g h t  subarea. Sedimant yields 

a r e  1.1 2 and 1.68 tons f o r  t h e  lower l e f  t and r i g h t  subareas, respectively. 

9.6.3 Summary of Results f o r  t h e  Terracing Alternative 

The t o t a l  sediment y ie ld  fraat t h e  terraced catchment is 5.41 tons f o r  t h e  

l o y e a r ,  24-harr storm, This gives a mean annual sediment y i e l d  of 20.6 tons 

o r  1.63 tons/acres which i a  below t h e  design objective of 2.0 tona/acre. This 

design produces an a t t rac t ive ,  s table  postmining landscape which is low i n  

cos t  and requires l i t t l e  loneterm maintenance. 

9.7 Detailed Design of a F i l t e r  Fence System 

The second design al ternat ive is t o  use a f i l t e r  fence t o  t r a p  sediment. 

The fence w i l l  be placed pa ra l l e l  t o  t h e  contour of the  catchment a t  elevation 

900 and w i l l  catch sediment from 8.6 acres of the  catchment (Figure 9.4). The 



-890 - Contour line . - 0roinog1 ------ Boundary of drrign problem ore0 

Figure 9 . 4 .  Topographic map o f  d e s i g n  problem area  with f i l t e r  fence .  



e n t i r e  catchment w i l l  be mulched with straw a t  t h e  r a t e  of 2.0 toWacre. 

Basic da ta  f o r  computing t h e  sediment y i e l d  t o  t h e  f i l t e r  fence is  a s  follows: 

Roughness coefficient,  K = 6,800 
g 

Overland f l w  slope, Sx = 0.063 

Overland f l aw lenpth, L = 360 f e e t  

Sediment y i e l d  t o  t h e  fence i s  6.36 tons,  all of which is i n  t h e  silt s i z e  

range. Below t h e  fence, t h e  remaining 4.0 

tons. Basic da ta  on t h e  lower area  a r e  a s  

Overland flow slope, S x  = 0.053 

Overland flow length, L = 410 f e e t  

D e t a i l s  of t h e  calculat ion f o r  determining 

fence a r e  given on t h e  attached worksheet. 

acres  have a sediment y i e l d  of 2.69 

follows: 

t h e  sediment y i e l d  from t h e  f i l t e r  

There should b e  a small. diversion below t h e  f i l t e r  fence t o  cont ro l  t h e  

seepage through t h e  fence. The diversion can be designed based on t h e  peak 

flaw r a t e  through t h e  fence. This flow r a t e  is e q U  t o  t h e  flow r a t e  p e r  

u n i t  area ( 0.0 00667 f t / sec)  multiplied by t h e  maxiram a r e a  

Using a grass  l i ned  diversion similar t o  t h e  one used f o ~  Ohe t e r r ace  
I 

a l t e rna t ive  (4: 1 s i d e  slopes+ 0 -3  percent slope, and C l a a s  D lietardance) gives 

t h e  following hydraulic conditions 

Flow depth, d 0.89 f e e t  

Flaw velocity,  v = 0.08 f t / sec  

N o  sediment t ranspor t  w i l l  occur f o r  these  conditions. The diversion channel 

should extend t o  t h e  main s w a l e  which should a l s o  be l i ned  with grass. 
I 

Overall  t h e  sediment y i e l d  f o r  t h e  1 Oyear, 24-hour storm on t h e  catch- 

ment t r e a t e d  with a f i l t e r  fence and straw mulch .is 2.88 tons. This is  a mean 

annual sediment y i e ld  o f  11.0 tons  of sediment o r  0.87 tons/acre, which m e e t s  

t h e  design objective o f  2.0 tons/acre. The f i l t e r  fence design is a good 

shoretienu solut ion t o  t h e  erosion problem, although it is moderately expen- 

s i v e  and w i l l  require maintenance. The design l i f e  of t h e  s t ruc tu re  is under 

two years. 



Worksheet - Detention and F i l t e r i ng  Structures. 

Step One: Volume of Water and Sediment Yield 

Rainfal l  Excess, 
'e 

= 2.13 inches 

Catchment Area, A = 8.6 acres 

Actual Sediment Yield, G = 6.36 tons 
Y 

Step Two: Minimum Structure  Length 

Maximum Allowable Ponded Depth, d  = 
max 2.0 f e e t  

Duration of m o f f ,  
te 15 -6 hours 

Flow rate per uni t  area, 
Ka 2 -4 f t / h r  

Upland slope, 

Detention Parameter 

structure Length Coefficient  , 
Cf = 85.1 

Minimum Struc ture  Length 

a vsw/Cf 
a 66,600/85.1 

= 783 f e e t  

Actual structure length used, L d =  800 f e e t  



9.33 

Worksheet (continued). 

Step Three: Sediment Trapping Efficiency 

Sediment Sediment I F a l l  ( 2 )  

Yield 
G ( tons)  

Velocity 
W( f t/sec 1 

Tot a1 

( ) From input  da ta  

Trap(3) 
Efficiency 

e 
9 

See Table 7.1 (Not needed f o r  f i l t e r  s tn rc tures )  

( 3 ) ~ o r  F i l t e r  Structures  see Figure 7.2 

Sediment ( 4 )  
Trapped 

Gd ( tons)  

6.36 

For Detention S t r u z t u r a :  

For Sand Sizes: 

e = 1 - 4 (!Cab) (L/Ld) Sx 
S 

Rock o u t l e t  f lor raf . ,  Ka = ---- f t/sec 

Rock o u t l e t  length, =f = ---- f e e t  

For tho silt size:  

//////// / 

e = ps from Figure 6.11 s 
( 4 )  r e G 

Gd . y 



Worksheet (continued). 

V o l u m  of sedimsnt deposit ion 

Q * 20.2 G 
a d 

* 125 C U * ~  t o  

Dmpth of amdimant deposit ion 

- 0.14 f e e t  

Stam Four: H u n  Concentration o f  E f  f luent 

stm~ ria: R.crufrad Structure Heisht 

I f  d i a  gruter than 0.5 f e e t  then add addit ional  f ramboard, df 
d 

-- - - 0.0 f e a t  

- /783/800x2 + 0.5 + 0.14 

2.6 f mat 
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