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PROCEDURAL GUIDE: 

The pa r t i c l e  s ize  groups which need t o  be identif ied fo r  use with the sediment 

yield procedure are: 

clay: less than 0.002 mm 

p1 = silt (si) : 0.002 mm - 0.05 mm (x  =0.01) 
g 

p2 = very f i n e  sand (v f s ) :  0.05 mm - 0.1 mm ( x  =0.0707) 
g 

P3 
= fine, medium & coarse sand: 0.1 mm - 1.0 mm (x =0.316) 

g 
p4 = very coarse sand: 1.0 mm - 2.0 mm ( [x =geometric mean] x =I .  4 1 ) 

g g 
The SCS surveys and s o i l  setries descriptions do not give these groups 

directly,  although they do give the general textural  c lass  of the so i l ,  e.g. , 
loam, clay loam, o r  sandy clay a s  w e l l  a s  data on pa r t i c l e  s i z e  distribution, 

By using these two sets of sail infohnation, i.e., general textural  c lass  and 

data on the part icular  size distribution, the  required soi l  pa r t i c l e  s ize  

groups can be determined. 

F i rs t ,  the requFred pattj .de s i z e  groups except f o r  the silt group (p ) 
1 

and clay can be determined by using the particLe size distr ibut ion data, 

These s i z e  dis tr ibut ion data are expressed in  s o i l  series. as cumulative per- 

centagas less than 3 inches passing the: 

#4 sieve ( <4.74 mm) 
I 

# 1 0 sieve ( <2 mm) 
I 

#40 sieye (<.42 mm) 

t200 sieve ( <.074 ma) 

Tkese cumulative percentages provide data points f o r  determining a pa r t i c l e  

s i z e  frequency distr ibut ion curve using the log  probabili ty mathod. 

F i r s t  the range of  values corresponding t o  the sieve number are plot ted 

on log probabili ty paper (Figure A.1). men, a s t ra ight  l i n e  is drawn closb 

t o  the mean of each of the plot ted ranges, giving a cumulative frequency 

distribution. By extrapolating the  l i n e  down t o  the 0.05 iam size,  the 3 

larger p a r t i c l e  s i ze  groups (p , p , p ) used i n  the  design analysis can be 
2 3 4  

determined. The pa r t i c l e  s i z e s  are read from the cumulative frequency d i s t r i -  

bution line and the percent i n  the p a r t i c l e  s i ze  c lass  is determined by 

subtracting out the next smaller class.  





S i l t  ( p i )  is estimated fro# t h e  t ex tu ra l  clase given i n  a s o i l s  descrip- 

tion. A t ex tu ra l  class is  simply a name given t o  each s o i l  which designates 

t h e  ranges of sand, s i l t  and c lay  it contains. Table A . l  defines the  t ex tu ra l  

classes and t h e i r  associated sand, s i l t  and c lay  components. Because t h i s  

c l a s s i f i ca t ion  is based on t h e  <2 mm p a r t i c l e  s izes ,  the  percent s i l t  i n  a 

p a r t i c l e  class m a t  be adjusted t o  t h e  percentages upon which t h e  frequency 

d is t r ibu t ion  method is based, namely the  <3 inch p a r t i c l e  s izes .  This adjust-  

ment is included below i n  a s tepby-s tep  procedure f o r  determining t h e  p a r  

t icle size groups using SCS s o i l  series information: 

P lo t  t he  cumulative percent given i n  SCS s e r i e s  descr ipt ion a t  
appropriate points  on Figure A. t. 

maw a s t r a i g h t  line through the  values ( o r  range of values) and 
extrapolate  t h e  lina t o  0.05 mm size. 

Determine the  clrmulatfve percent corresponding t o  the  requ'ted s i z e  
c lasses  (0.05, 0.1, 1.0, 2.0 on x axis). 

Subtract the next smaller percent fram each reading which gives th.e 
percent f o r  the 3 coarsest  p a r t i c l e s  s i z e  groups (0.05-0.1 mmr 
0.1 - 1.0 mml 1 .a-2.0 mm) (based on <3 inch size sample) . 
Tb determine p1 (0.002-0.05), iden t i fy  the  assigned texture c l a s s  
given i n  t h e  soil  series description. 

Determine the.mean silt percent corresponding to  the assigned terr 
ture class f o r  the given s o i l  (Table A . l ) .  . 

Multiply the mean s i l t  percent by the  cumulative percent <2 mm (see 
s t e p  3 )  t o  give the percent 0.002-0.05 mm (percent  (3" size) . 
Subtract t h e  cumulative percent of the  th ree  large p a r t i c l e  sizes 
p l u s  t he  percent 3 inches t o  2 mm from 100 t o  give the  c lay  
percentage. 



Table A. 1.  Percent Sand, S i l t  and Cqay i n  Textural Classes 
(C2 mm s ized  pa r t i c l e s )  

Range i n  Percent - 
sand s i l t  clay 

Textural  Class (2.0-0.05 m )  (0.05-0.002 m )  (<0.002 mm) 

Sand* 85-1 00 : 0-15 0-10 

Loamy Sand* 70-90 0-30 0-1 5 

Sandy Loam* 

Loam 

S i l t  Loam 

S i l t  

Sandy Clay Loam 

Clay toam 

S i l t y  Clay Loam 

Sandy Clay 

S i l t y  Clay 

Clay 

*Coarse : Greater than 25 percent coarse sand 

Fine : 50 percent o r  more f i n8  sand; less than 
1 2 5  percent coarse sand . I 

Very Fine: 50 percent o r  more very f i n e  sand 



EXAMPLE : 

7. Given: SCS s o i l  ser ies  data. 

USDA Texture 

Percentage <3 Inches Passing Sieve 

No. 4 No. 10 No. 40 NO* 200 
(4-7 lux4 (2.0 !nut) (0.42 mm) (0.074 -1 

2. Plot data (Figure A.2) accorading to  Steps *I through 18 +eve. 
3. Tabulate data* 

Cumulative 
Frequency 

P a r t i c l e s i z e  (Mean) Par t ic le  Size C l a s s  
(nm) % lmn % (<3" s ize)  

*Prom Table A. 1 where loam has ,a man of 39 percent (of <2 mm sample) . 
This is multiplied by 94 percent, which fs the % of C 2  mm sized par t ic les  
f ram (3" s ize  sample 

4. Percent Clay = 100 - (37 + 12 + 28 + 4 + 6 )  = 13% 
(from Step *8 above) 



PARTICLE SIZE (AND SIEVE NUMBERS) -+ 
Figure A . 2 .  Particle s i z e  distrib&ion of  example s o i l .  
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