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PROCEDURAL GUIDE 

Values of K, can be obtained from s o i l  se r i e s  descriptions i n  SCS sur- 

veys or, when values have not been published, determined from the s o i l  erodi- 

b i l i t y  nomograph developed by Wisckmeier, e t  a l .  , ( 197 1 ) : Frgure B. 1 )  . The 

percent sand ranging from 0.1 - 2 mm and the  percent s i l t  plus very f ine  sand 

(0-05 - 0-1 mmr) ( l e f t  section of nomograph) can be readily obtained from the 

par t i c l e  s ize  dis tr ibut ion method (Appendix A) .  

Relative permeability classes (lower r igh t  section of Figure B.l) re fer  

t o  the en t i r e  s o i l  prof i le  and a re  coded from 1 (rapid) t o  6 (very slow . 
These classes correspond t o  permeability r a t es  given i n  a s o i l  survey or ,  i f  

not available, the  r a t e s  can be deduced from routine s o i l  prof i le  descrip- 

tions. Pield o r  laboratory measurements of permeability a r e  usually not 

necessary. The permeability r a t e s  which correspond t o  t h e  s i x  classes and 

general guidelines f o r  aseessing these classes i n  the f i e l d  a r e  given i n  

Table 8.1. The relationships and correlation betmen the penueability classes 

and the four soil-hydrologic groups, A-D, a s  defined i n  the SCS curve qrrmber 

method ( section 3-1 1 a f e  given i n  Table B .2. 

The structural classes (upper r i g h t  section of Figure B. 1) r e f e r  to the 

aggregatfian of s o i l  pa r t i c l e s  in to  c lus ters  which are separated from other 
I 

aggregdqes by planes o r  surfaces of weakness m e  s t ruc tura l  classif icat ions,  

e.g. granular o r  platey, are given i n  SCS survey descriptions and can be used 

t o  place a s o i l  in to  its apgropriate nuaograph code, 1 4 ,  a s  defined i n  

Table 8.3. Datailed f i e l d  descriptions of s tructure which a re  necesa&ry a t  a 

distur4ed o r  topsoiled site a r e  also given in Table B.3. These guides a r e  a 

useful supplemsnt t o  s o i l  se r i e s  descriptions because s i t e  specif ic  conditions 

a r e  t h ~  taken in to  acyquqt. 
i 1 

The final parameter needed t o  estimate Ke from the  nomograph is organic 

matter content. It fs recommended tha t  4 percent organic mater content be 

used f o r t h o s e  so i l s  having greater than 4 percent content unless additional 

available data suggest otherwise. If information on organic matter is not 

available i n  a s o i l  series description, it can be determined by laboratory 

analysis using the dry combustion method o r  raalkley-Black wet combustion 

method given i n  Black ( 1965) . . 





Table B.1. 

Penaeabil i ty Class 

very slow 

slow 

s law t o  moderate 

moderate 

moderate t o  rap id  

rap id  

Assessment of Permeability Classes. 

Permeability r a t e s  
i n / h e  Nomograph Code 

C0.06 6 

0.06-0.2 5 

0.2-0.6 4 

0.6-2.0 3 

2.0-6.0 2 

6.0-20.0 1 

*Baaed on sa tura ted  f l w  through saturated undisturbed core under 
1/2-inch head 

(In t h e  absence of maasuraments o r  c lasses ,  s o i l s  and minesoils 
can be placed i n t o  c l a s se s  by evaluating s t ruc ture ,  p a r t i c l e  
s izes ,  poroaity , cracking and o ther  c h a r a c t e r i s t i c s - a c A .  
appear t o  cont ro l  t h e  s o i l e a  permeability. Generally, it is 
necessary t o  assess  t h e  s o i l  horizons ( layers )  and determine 
which layer  is l e a s t  permuable (cont ro l l ing  layer.)- 



Table B . 2 .  Approximate Relationships Between Permeability Codes 
and So il-Hydrologic Group. 

Permeability Class Code Guideline 

Corresponding 
Soil-Hydrologic 

Group 
(CN Method) 

Gravelly, sandy s o i l s ;  very w e l l  
drained; deep; w e l l  developed; inclu- 
des  soils which remain open and do 
not  form surface s e a l ;  intalca i s  not  A 
r e s t r i c t ed .  ( High) 

Moderately coarse t o  moderately f i n e  
texture;  moderate o r  s t rong  subeoi l  
s t r u c t u r e  with t ex tu re s  coarser  than 
silty c l ay  loam. 

B 
(Moderate) 

4 Moderately coarse t o  moderately f i n e  
texture; includes silty c lays  and 
s i l t y  c lay  loarns; weak angular o r  
subangular blocky s t r u c t u r e  with 
moderate permeabi l i t ies .  

Moderately f i n e  grained s o i l s ;  s o i l s  
underlain by massive c l ays  o r  s i l t y  C 
clays. (Low 1 

S a i l s  undrr la in  by fragipans; high- 
s t ~ d l l i n g  c l ay  s o i l s ;  shallow s o i l s  
over near ly  impermeable layers;  may 
include sails within a permanently D 
hi* water t ab le .  (Very Low 



B.5 

Table B.3. Assessment of Structure Classes. 

Soil  Structure Class 

very f ine  granular . 
f i ne  granular 

medium o r  coarse granular 

blocky, platey, o r  massive 

Field Structure Guidelines 

Nomograph Code 

1 

Vary 

Fine - 

f ine granular: re fe rs  t o  par t ic les  subspherical i n  shape which a r e  - 
generally nonporous. "Very f inen incluPe s aggre- 
gates (1 mm i n  size. 

granular: r e f e r s  t o  1-2 mm sized aggregates 

Medi-coarse granular: re fa rs  t o  2-10 mm sized aggregates 

Platy: re fe rs  t o  par t ic les  arranged along a plane - roughly horizontal 

Blocky.. re fe rs  t o  par t ic les  arranged in a polygon shape banded by f l a t  
o r  s l ight ly  rounded surfaces o r  planes 

3 

Massive: refers  t o  coherent s o i l s  which have no observable aggregation 
pattern o r  d i s t i nc t  arrangement of natural  l ines  of weakness- 



To improve the  estimated K value for  clay pans and expanding shales, 

which commonly occur i n  mining areas, two separate erodibi l i ty  factors fo r  

"dryn and "wet1' seasons may be desirable. The permeability rat ings should be 

reduced during the wet season but not during thunderstorms occurring i n  the 

dry season. The U.S. Forest Service (1980) recommends the following com- 

putation f o r  weighted annual mean K values for  w e t  and dry seasons: 

where 

K' = weighted man erodibil i ty,  

Kw = s o i l  erodibi l i ty  during w e t  season, 

M = number of w e t  months with erosive ra infa l l  and/or snowmelt nlnoff, 
W 

Kd = s o i l  erodibi l i ty  during dry season, 

M = number of dry months with erosive r a in fa l l  and/or snowmelt runoff. 
d 

An example procedure f o r  determining 
Ke 

from the nomograph is given i n  

Figure B*1. A methodology f o r  determining or  estimating a l l  soils data 

(Appendix A - Part ic le  Size Distribution and Appendix B - Soil  Erodibil i ty) is 

i l l u s t r a t ed  i n  a stepby-step flow chart i n  Figure B-2. 
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