
V I  I1 I OVERVIEW O F  SEDIMENT CONTROL STRUCTURES F O R  SMALL AREA DISTURBANCES 

8.1 General 

Control of sediment y ie ld  using small structures and treatments is 

limited by two key factors: (1 ) the  a b i l i t y  t o  handle incoming runoff without 

sustaining damage, and ( 2  adequate performance t o  reduce sediment and meet 

t h e  design objective. The first cr i te r ion  is a function of the  type of s t r u e  

t u r e  o r  treatment selected f o r  use, The design procedures i n  t h i s  manual 

allow f o r  a signif icant  f ac to r  of safety t o  avoid damage t o  a s tructure o r  t o  

t h e  in tegr i ty  of an erosion control  treatment. However, there is no speci f ic  

l i m i t  on t h e  catchment area which can be t rea ted  with s tructures and treat- 

ments. A s  the s i z e  of the  catchment area increases, small structures w i l l  not 

be  capable of controlling t h e  volume of water and sediment which w i l l  reach 

that-  Also, as the  s i z e  of t h e  catchment increases, t h e  amount of s e d h e n t  

yielded w i l l  increase. The proble~n i s compounded f o r  catchments with steep 

slopes because t h e  sedimsnt y ie ld  increases rapidly, and it becomes d i f f i c u l t  

t o  f ind  adequate locations f o r  t h e  s e d h m t  control structures. Likewise, 

treatments, e.g. Imrlchms and mechanical treatments, can be daamged by larw 
volumrrs of runoff from large drainage areas- A s  runoff is concentrated, 

r i l l i n g  and gullying develop on t h e  slope8 and a l t e r  the coherence and form of 

these treatments, thereby greatly reducing t h e i r  efficiency. Damage + 
r i l l i n g  w i l l  be limited, however, i f  sediment y i e l d  objectives can be m e t  and 

i f  adequate maintenance is provide& Maintenance is essent ia l  f o r  t h e  effec- 

t i v e  performance of all structures and treatments. 

The second c r i t e r i a  is t h a t  t h e  performance of t h e  s tructure be adequate 

t o  met t h e  design w a t e r  qual i ty object, Typical design objectives a r e  a s  

follows: 

- The sediment aoncentration (usually i n  ppm o r  mg/l) is set belaw a given 
level f o r  a storm of a speeif ied return period (e.g. , 10-year, 24-hour 
precipitation event). 

- The expected sediment y ie ld  (usually i n  tons per  acre) on a yearly basis 
is set below a given level. 

The previous design chapters have shown h w  t o  calculate the  sediment con- 

centration f o r  an individual storm event. This chapter w i l l  a l so  give a pre- 

cedure f o r  estimating t h e  mean annual sediment yield. Meeting t h e  design 

water qual i ty objective w i l l  require a design process which enta i l s ,  



1 )  select ing structures o r  combinations of s tructures which seem l ike ly  alter? 

natives f o r  further  analysis based on conditions present i n  the  catchment, 

2) analyzing each al ternat ive t o  determine whethar o r  not it is capable of 

meeting t h e  design objective, 3 )  assessing the  cost, and maintenance require- 

ments f o r  t h e  al ternat ives which meet the design objective, and 4 )  selection 

of the  best  alternative. 

8.2 Guide t o  Selecting Erosion Control Structures 

The f i r s t  s t ep  i n  t h e  design process is t o  se lec t  s t ructures which a r e  

su i table  f o r  the  s i t e .  Four groups of erosion and sediment control s t ructures 

have been ident i f ied  i n  t h i s  manual. Each group ,produces a dff f erent e f fec t  

since they control d i f ferent  physical processes. Figure 8. 1 compares how 

typica l  s t ructures from each group would respond t a  changes i n  slope and si l t  

content f o r  a s i t e .  Surface protection measures a r e  effect ive f o r  large areas 

with mild slopes and low si l t  content i n  the  soil .  Mechanical treatment 

measures perform i n  a similar fashion but  f o r  smaller areas. (Diversion and 

conveyance systems a r e  relat ively ineffective.) When used alone on an area, 

t h i s  type of design is usually used i n  combination with other  treatment 

measures (see  section 8.4). Detention and f i l t e r i n g  structures a re  very 

ef f ectiva for moderate s f  zed areas- They a r e  relat ively insensitive t o  the  

amount of s i l t  i n  t h e  s o i l  and t o  t h e  slope of pbe area. The, height of these 

s tructures is limited t o  two f e e t  which.restriclts the  s i z e  of the  area which 

can drain t o  the  structure. Heights of more than two f e e t  could be used but a 

detailed s t ruc tura l  design would be required, 

Table 8.1 provides a ranking of s tructures and treatments f o r  individual 

groups based on t h e  maxirmm. area  f o r  t h e  struc;ture, cos t  and maintenance 

requirements. A q u d i t a t i v e  sele&ion of al ternat ives f o r  further  investiga- 

t i o n  can b e  made by using F i g u r e  8.1 and Table 8-1. For e q 4 e ,  i f  a s i t e  
I I 1  

had mild slopes and sandy s o i l s ,  a l ternat ives would be selected from t h e  s u r  

face  protection o r  mechanical treatment groups. For a s i t e  t h a t  was s teep o r  

had s i l t y  soils, '  a l ternat ives would be selected from the  detentions and 

f i l t e r i n g  group- A small a r e s  w i t h  a moderate slope o r  moderately s i l t y  

so i l s ,  would have al ternat ives based on t h e  surf ace protection, and detention 

and f i l t e r i n g  groups. 



mild moderote steep low moderate siliy 

SILT 

Pigura 8.1. Comparison sf structure groups ( B m m  Simowo, Li L 

Associates, Inc., 1982). 



Table 8.1 . Ranking of Structures and Treatments. 

Treatment 

1. Surface Protection 
Measures 

Revegetation 

Straw Mulch 

Hydraulic Mulch 

Woodchip Mulch 

Stone Mulch 

2. Mechanical Treatment 
Measures 

Furrowing 

Imprinting 

P i t t i n g  

Ripping 

3 - Diversion and Conveyance 
Structures  

Terrace 

Conveyance 

4. Detention and F i l t e r i n g  
Structures  

F i l t e r  Fence 

Detention Structure  
with Rock Out le t  

Brush Barrier 

Straw Bales 

Maintenance 
Requirements 

a 
B) 
@ 
0 

0 
e 
8 
8 

e e 
(required f o r  most s ystemsl 

9 

@ B e s t  Good $ Average pa i r  @ poor 



Once structure and treatment al ternat ives have been identified, the maxi- 

mum area f o r  a part icular  al ternat ive can be identif ied using the  methods pre- 

sented in the  next section. 

8.3 Determining Maximum Area f o r  Sediment Control Measures 

Methods a re  presented i n  t h i s  section t o  estimate the  maximum area f o r  

each of t h e  Pour major sediment control groups. 

Surf ace Protection Measures 

The maxinuat area  f o r  designing surface protection measures is direct ly 

related t o  t h e  average overland flow length. The maximum overland flow length 

is given by t h e  following equation: 

where: =max = maximam overland flow length, f e e t  - overland flow length coeff icient  

P .= r a i n f a l l  excess, inches e 
The overland flow length coef f ic ient ,  Cl, is a function 

roughnests coefficient,  K the  percent of s o i l  silt, p 
Q' 

sedtment concentration, Cs. The slope, S, is defined i 

of t h e  slope, S, 

1 , and the design 
n Figure 3.3, t h e  

roughness coefficient, K is defined i n  Figure 4.2 and Table 4.2, and p e ~  
g 

cent silt, pl,  is given i n  Table 3.4. The design sediment concentration 

w i l l  depend. on regulatory requirements ( s t a t e  and/or federal') applicable t o  

t h e  m i n i n g  location* Figure 8-2 provides a graphical means of determining t h e  

overland f l o w  length coefficient. The t o t a l  r a i n f a l l  depth f o r  a storm can be 

determined by t h e  curve number method, using Equatioq 4.4 o r  F igure  4.5 i n  

Chapter IV. From these data, t h e  maximum area  is defined as: 

where: 
A- 

= maximum area f o r  treatments, acre 

W = width, f e e t  

'max = maximum overland flow length, f e e t  



SEDIMENT CONCENTRATION SILT RATIO, CS /pI 
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ROUGHNESS SLOPE RATIO, K d S  

Figure 8.2. Flow length c o e f f i c i e n t  a s  a function of 
roughness , s lope ,  s i l t  content ,  and 
design sediment concentrat ion (from 
Simons , Li & Associates, Inc. , 1982) . 



E x e l e  8.1: Determine',the maxinum allowable area f o r  a catchment 

t rea ted  with straw mulch at a r a t e  of 2 tons/acre. The catchment is 100 f e e t  

wide and has a slope of 0.03. The s o i l  is a sandy clay loam containing 25 

percent silt, and has moderately high runoff potent ial  whic'l c l a s s i f i e s  it as  

a C hydrologic s o i l  group. The design sediment concentration is 1000 ppa, the  

10 y e a r ,  24-hour storm has a depth of 4.5 inches. 

From Figures 4.1 1 and 4.2, t h e  cover factor  and roughness coefficient a r e  

determined a s  0.88 and 8,580, respectively. The curve number is  75.8 a s  

determined from Equation 4.1 and Table 4.3 f o r  a C hydrologic s o i l  group. 

The roughness-slope r a t i o  is 286,O 00 which gives an overland flow length 

coefficient of 2000 ( f  rcxu Figure 8.1 1. Using Figure 4.5, the  t o t a l  r a i n f a l l  

excess is calculated t o  be 2.1 inches. The maxinarm overland flow length 

def b e d  by Equation 8.1 1 is  therefore, 

= 955 f e e t  

which gives a maxinarm allowable area (Equation 8.2) of 

= 2.19 acres 

Mechanical Treatment 

The maxinuat allowable area f o r  mechanical. treatments i s  determined using 

t h e  sirme method as for surf ace protection measures. The f ollawing example 

i l lustrates the  use of t h e  method f o r  mechanical treatments. 

Ekample, 8.2: Determine t h e  maximum &IlorJ'able area f o r  a catchment t h a t  

nas been contour furrowed. The catchment is 100 f e e t  wide and has a slope of 

0.03. The s a n e  clay loam s o i l  contains 25 percent s i l t  and has a moderately 

high runoff potent ia l  which c iass i f i e s  it i n  a C hydrologic s o i l  group. The 

design sediment concentration is 1000 ppm, no vegetative cover ex i s t s  on t h e  

slope. The loyear ,  24-harr storm has  a depth of 4.5 inches. 

From Table 5.1, t h e  roughness coeff icient  13 3,500 which gives a 

roughness-slope r a t i o  of 1 17,000. The curve number is 8 1 a s  given i n  

Table 5.2- The t o t a l  r a i n f a l l  excess is 3.0 inches a s  determined from 



Figure 4.5. From Figure 8.1, the  overland flow length coefficient i s  1 1,B. 

The maximum overland flow length is: 

Ii =113/3.0 
max 

= 37.7 f e e t  

The maxinum allowable area is: 

A m a t  37.7 * 100/43,560 

= 0.087 acres 

Diversion and Conveyance 

The pkimary r o l e  of diversion and conveyance channels i n  a sediment 

control system is  t o  provide s table  waterways f o r  removing runoff from a 

catchment. Diversion structures can be designed t o  t r a p  coarse sediment 

sizes; however, these s tructures have limited effectiveness i n  controlling 

f ine,  s i l t - s i ze  sediment- The maximum area  which can contribute runoff t o  a 

diversion and conveyance system is  limited i n  t h i s  manual t o  a design peak 

discharge of 20 cfs. This l imitation is necessary since no formal design is 

required f o r  these structures. This requirement can be quickly evaluated with 

the  following equation: 

where: 

An 

maximum 

*maxd 
= maxfmum area f o r  t h e  diversion and conveyance, acres 

= rainfall excess, inches 

estimate of spacing f o r  diversion structures can be made based on the 

overland flow length a s  determined f o r  e i the r  mechanical and surface 

protection measures. If the  spacing of diversion stzuctures becomes 

unreasona@ly cloee, then additionall surface treatment o r  use of detention and 

f i l t e r i n g  sfructures should be considered. Care must be taken t o  provide an 

adequate, nonerosive channel l in ing  f o r  t h e  diversion and conveyance channels 

( see  Chapter VI) . 
Examle 8.3 : For the  conditions i n  Example Problem 8.1, determine the  

maxinun area f o r  a diversion and conveyance system and the required diversion 

spacing. 



The resul t s  i n  Example 8.1 indicate t h a t  2.1 inches of r a i n f a l l  excess 

occurred f o r  t h e  design storm. According t o  Equation 8.3, the  maximum area 

f o r  a diversion and conveyance system is: 

*maxd = 40.9/2.? 

= 19.5 acres 

The maxinum allowable overland flow length i n  Example 8.1 was 955 fee t .  

Therefore, an ef f act ive diversion spacing would be a spacing of 955 f e e t  o r  

Less. 

Each diversion w i l l  catch runoff from 2.19 acres, which w i l l  give a peak 

discharge from t h e  diversion of 2.3 cfs during the  storm (see  Chapter IV,  pro- 

cedure guide, Step Three). If a 0.0,1 slope is  used f o r  the  diversion, the  

velocity i n  t h e  channel w i l l  reach 1 -4 f P./s ec (assuming a Manningsl coef - 
f ic ient  of 0.0 5 and 4: 1 s ide  slopes). mecause t h i s  velocity is suff ic ient  t o  

transport most sediment s izes,  a gravel o r  vegetative channel l in ing  should be 

provided. 

Detention and Fi l te r ing  

Detention and f i l t e r i n g  structures a r e  designed t o  r e ta in  most of the 

sediment and runoff volume from the  derJ gn,ator& The height of these struo 

tures  is limited t o  t w o  f e e t  o r  less, therefore the  s tructure m u s t  be f a i r l y  

long t o  develop t h e  neceseary storage volume. The maximunt overladd flow 

length which can contribute runoff t o  a detention o r  f i l t e r ing '  s t ructure is  

given by the: following equation: 

where: =f 
= 

=max = 

Pe 
31 

The design 

structure length coefficient (Figure 7.2 ) 

maxirmma allowable overland flow length, f e e t  

rainfall excess , inches 

proceduze f o r  detention and f i l t e r i n g  structures should be 

executed t o  d e t e d n e  t h e  ac tua l  sedfmb,.t trapping efficiency of the  

structure. Detention and atraw bale f i l t e r  structures should be evaluated 

carefully t o  assure t h a t  t h i s  objective can be met. The m a x i m  area which 

can be handled by a detention and f Altering structure is: 



L L 
d max 

where: A = m a x ~ u m  area above t h e  s t ructure ,  acres 
Iaaxs 

Ld 
= s t ruc ture  length, f e e t  

Example 8.4: Determine t h e  maximum area  which can be t r ea t ed  by a f i l t e r  

fence. The m a x i m  length of t h e  f i l t e r  fence is  200 f e e t  due t o  topographic 

conditions on t h e  catchment, and t h e  s lope  of t he  land surface is 0.0 3. 

The flow rate through t h e  fence is 2.4 f t /h r ,  Rainfal l  excess f o r  t h e  

1 Oyear,  24-hour storm is 2.1 inches and has a duration of 20 hours. 

The maximum ponded depth f o r  a f i l t e r  fence is 2.0 f e e t  (see sect ion 7.2, 

Step Two) . Using Eqyation 8.4, maxinuam overland f l w  length above t h e  s truc- 

ture is: 

754 f e e t  

where Cf is from ~ i & e .  7.2 f o r  a. value of Kf = 48. The maximum area  using 

equation 8 .S is  

= 3.46 acres  

8.4 Combined U s e  of  Structures  and Treatments 

Sediment cont ro l  s t ruc tu re s  and t r e a b q t s  can be combined t o  form an 

e f f ec t ive  sediment control  system. The advantage of a combined system is  t h a t  

a l a rger  a rea  can be control led compared t o  an area,  control led by a s ing le  

treatment o r  structure.  

The general p r inc ip le  involved i n  developing a sediment cont ro l  system is 

t h a t  t h e  s t ruc tures  must b e  placed p a r a l l e l  t o  each other,  r a the r  than i n  

ser ies .  Figure 8.3 i l l u s t r a t e s  t h i s  pr inciple .  A t e r r ace  and conveyance 

channel system (Figure 8 .3 (a )  ) i s  a good e~ample  of s t ruc tures  placed i n  a 

wpara l l e lm  manner- Sediment and water a r e  conveyed by t h e  te r races  t o  a con- 

veyance channel which allows each a rea  t o  be controlled separately from the  

adjacent area. F i l t e r  fences placed d i r e c t l y  below each o ther  (Figure 8.3 ( b )  ) 

a r e  an example of placement i n  "series". Sediment laden water passes through 



channel 

a, Correct placoncnt of s-cturos i n  garallel on the sloge. 

b. Incorrect placcmcnt of structures i n  a series. 

e. 3laccncnt of f i l t e r  foncos i n  parallel on the slope and linked 
with diversion and conveyance channeis. 

Figuro 8.3: Patnllal snd scrias placcmont of sodimant control 
structures. 



the upslope f i l t e r  fence and subsequently discharges t o  the  area immediately 

adjacent t o  it, Since the  area below t h e  fence is  relat ively unstable, sedi- 

ment w i l l  be detached from t h e  s o i  1 surface. The next f i l t e r  fence w i l l  

therefore receive additional sedimnt  detached by flow from the  upslope 

f i l t e r  fence, a s  w e l l  as from t h e  upslope area. This "series" arrangement of 

the  f i l t e r  fence can be modified by placing small diversion channels below 

each f i l t e r  fence and then linking these t o  a conveyance channel (Figure 

8 . 3 ( ~ )  ) *  

U s e  of f i l t e r  fence and diversion allows the  maximum area draining t o  

each diversion t o  increase substantially over t h a t  allowable f o r  a surface 

treatment. A similar design could be developed using detention structures and 

diversions. The following example i l l u s t r a t e s  the  design of a combined sedi- 

ment control system. 

Table 8.2 gives a summary of several  possible combined applications of 

various treatments and structures . 
Example 8.5: Design a combined sediment control system consisting of 

f i l t e r  fence and terrace diversions- The width of t h e  catchment i s  200 f e e t  

and the  slope of t h e  land surface is 0.05. Rainfall excess f o r  the  1 O-year, 

24-hour storm is  2.1 inches. The s o i l  i s  a sandy clay loam containing 25 p e r  

cent silt. A surface protection of 2 tons/acre of straw mulch w i l l  be used. 

A design objective of  1000 ppm w i l l  be used. 

From Figure 4.2, t h e  roughness coeff icient  i s  determined t o  be 8,580. 

The roughness slope r a t i o  is 171,600 which gives a n  overland flow length coef- 

f ic ient  of 420. The maximum overland flow length f o r  an area  t rea ted  only 

with straw mulch wouldt b e  200 f e e t  (from Equation 8.1). A te r race  spacing of 

2 00 f e e t  would be costly * 

The maximaM overland f l w  length which can runoff t o  a f i l t e r  fence is 

determined from Equation 8.4 where: 

= 617 f e e t  



Table 8.2. Combined Structare and Treatment Alternatives . 

Possible 
Alternat.ive Combinations 

F i l t e r  Fence with Terrace Diversion 

Brush F i l t e r  Barrier with Terrace Diversion 

Straw Bale Barrier w i t h  Terrace Diversion 

Detention Structure with Diversion 

Surface Protection with Terrace Diversion 

Mechanical Treatment with Terrace Diversion 



Using a f i l t e r  fence w i l l  increase  the required spacing of t he  t e r r ace  diver- 

s i ons  t o  617 f e e t  which is over t h r ee  times longer than t h a t  f o r  a mulch 

treatment a lone. 

The f i l t e r  fence w i l l  s t o r a  much water and sediment from t h e  design storm 

and discharge it slowly. The f i l t e r  f a b r i c  has a low flow r a t e  p e r  u n i t  a rea  

( t h i s  should be determined from Tes t  2, Chapter V I I )  of approximately 0.3 
2 

gal/min/ft ( o r  2.4 f t h o u r )  . Maximum discharge t o  t h e  t e r r ace  below t h e  

f i l t e r  fence w i l l  be: 

This  i s  about one quar te r  t h e  discharge which would have occurred i f  t h e  s i l t  

fence had no t  been present. The discharge is s u f f i c i e n t  t o  require  a channel 

l ining.  

A good s tand of grass-legume mixture, uncut (4  t o  5 inches) w i l l  be used 

t o  l i n e  t h e  channel. This w i l l  produce a c l a s s  D retardance vegetal  cover. 

From Figure  6.6 t h e  Mannings' coe f f i c i en t  is determined t o  be 0.20 which gives 

a flow depth of 0.50 f e e t ,  f o r  a one percent s loping t e r r ace  with 4:l s i de  

slopes (from Figure 6.3 nomograph), and a veloci ty  of 0.27 f t/sec. Very 

l i t t l e  sediment t ranspor t  w i l l  occur under these  hydraulic condit ions and t h e  

grass-legume l i n i n g  w i l l  be  adequate* 

8.5 Mean Annual Sediment Yield 

The mean annual sediment y i e l d  f o r  a s m a l l  a rea  i s  determined using da ta  

from 24-hour storms of various r e tu rn  periods. The approximate sediment y i e l d  

f o r  each r e tu rn  per iod is calcullated and a weighting f a c t o r  i s  then appl ied t o  

these  values which is based on t h e  probabi l i ty  of each event ac tua l ly  

occurring during a s i n g l e  year. Only t h e  sediment y i e l d  f o r  t h e  10 y e a r ,  

24-hour storm event (G 1 must be  determined t o  ca l cu l a t e  t h e  mean annual sedi- 
Y 

ment y i e ld ,  

The mean annual sediment yie ld ,  Gy , is defined as:  

where Pw = mean annual water y i e l d  i n  inches 

P = t o t a l  expected water y i e l d  i n  inches 
P t  



Crt 
= t o t a l  sediment y ie ld  correction fac tor  

G =sedimentyie ldforthelOyear,  2 4 - h o u r s t o m i n t o n s  
Y 

Values of mean annual water y ie ld  a r e  available from the  S o i l  Conser- 

vation Service. A general a&p of mean annual water y ie ld  values is  given i n  

F i g u r e  8.4 f o r  the  continental United States. It is  recommended t h a t  SCS map 

be used on western s t a t e s  where mean annual sedtment y ie ld  is  l e s s  than 1.0 

inch. 

The 10 y e a r ,  24-hour sediment y ie ld  can be calculated by procedures given 

i n  Chapters 4 through 7. Worksheet 8.1 is provided t o  carry out  the  calcula- 

t i o n  of mean annual sediment yield. The following s teps  a r e  used t o  determine 

mean annual sediment yield. 

For each return period i n  column 1 determine t h e  24-hour storm volume fror 
r a i n f a l l  frequency a t l a s  and place this value, P, i n  column 2. 

Determine ,he t o t a l  r a i n f a l l  excess, P , f o r  each storm using the same 
curve number used i n  determining t h e  wager yield f o r  the  10 y e a r ,  24-hour 
storm (see  Equation 4.4 o r  Figure 4-5 ) ; place these values i n  column 3. 

Calculate the  r a t i o  of t h e  r a i n f a l l  excess i n  column 3 t o  the  r a i n f a l l  
excess f o r  t h e  l o y e a r  stormf P l a c e  these values i n  csluma 4- 

For t h e  roughneseslope r a t i o  used i n  determining the sediment yield f ind  
t h e  r a i n f a l l  r a t i o  exponent, b, from Figure 8-3. 

I 

Raise each r a i n f a l l  excess r a t i o  value i n  column 4 t o  t h e  b power. Place 
these values i n  colwan 5. 

Multiply column 5 by the  values i n  column 6. This is the sediment y ie ld  
correction factor  and is placed i n  column 7. 

Sum t h e  values i n  column 7. Thia is t h e  t o t a l  
correction factor,  C . 

r 

Multiply colunm 3 by column 6 t o  determine t h e  
i n  column 8- 

Sum t h e  values i n  colmn 8. This is the  t o t a l  

mean annual sedtment y ie ld  

expected water y ie ld  (P 1 
P 

expected water y ie ld  

Uaing Equation 8.6, calculate t h e  mean annual sediment y ie ld  (G 1. 
Y 

The following example i l l u s t r a t e s  t h e  mean annual sediment y ie ld  

procedure. 



Figure 8.4. Annual inches o f  runoff (Pw) ( a f t e r  
U.S. Geological Survey, 1962). 



24-Hour 
Ra ln fa l l  P 
( I nches! 

Ralnfa l l  
Excess, Be 
( i nches) 

0 1 

Ra l n f a l  l 
Excess 
Rat lo  

R~ 

Welghtlng 
Factor 

*P 

Curve nmber, CN = 

Roughness-s lope rat lo, K & = 
9 

Ra ln f  a l  l r a t  l o  exponent, b = 

Average annual water y ldd,  P,, = 

Sedlment y i e l d  f o r  IO-year, 24 f i ow  storm, G = tons 
10 

Mean annual sedlment )I l e l d 6  = (Pw/Ppt)Cr$yl 
Y 

P tons 

Worksheet 8.1. Mean Annual Sedlment Yield. 

Sedlmnt .Yield 
Factor, Cr 

Expected 

Yleld, Pp 



Example 8.6: Compute t h e  mean annual sediment y i e l d  f o r  a mine s i t e  a rea  

i n  north cen t r a l  New Igexico. The sediment y i e ld  f o r  t h e  l o y e a r ,  24-hour 

storm is 3 1.5 tons f o r  a 10 ac re  a rea  which has been contour furrowed. The 

r a i n f a l l  depths f o r  o ther  24-hour s to rn  a r e  &.ven below (from NOAA Atlas  2, 

Vol. I V )  : 

R e  tu rn  2 4-Hour 
Period Storm Depth 
(years)  ( inches 

The curve number is 8 1, roughness is 2700, and t h e  s lope is 0.09. The average 

annual water y i e l d  is 0.5 inches. 

Calculations a r e  given on t h e  a t tached worksheet. 

Mean annual sediment y i e l d  equals l e s s  than 8 tons  of sediment which is 

one-f ourth of t h e  sediment y i e l d  f o r  a s i ng l e  1 0 y e a r  s tom. 



Rainfall 
Excess, Pe 
( I nchesl 

Ralnfal I 
Excess 
Rat lo 

R~ 

Welghtlng 
Factor 

w~ - 

Curve nunber, CN = 81 

Ra lnfal  l r a t l o  exponent, b = 1.39 

Average annual water y Ield, Pw = 0.5 

Sedlment y le ld  fw 10-year, 24-hour storm, G = 31.5 tons 
Y1o 

Mean annual sedlmnt y l e l d O  PW/Ppt)Crrjy 
Y 

Sedlment Factor, Cr Yleld 
Expected 

Water 
Yleld Pp 

0.035 

0.029 

0.050 

0.1 08 

0.1 45 

0.400 
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