
RgPLY TO: 2550 S o i l  Management 

SUBJECT: S o i l  Monitoring on Dead French Timber Sale 

TO: D i s t r i c t  Ranger, Elk Ci ty  ROD. 

Encloaed is my repor t  on s o i l  condit ions of two harvest  un i t a  i n  the  Dead 
French Timber Sale  ares .  Unit: 7 was c l e a r c u t  on snow with no s i t e  prepara t ion  
(broadcast  burning is  an t i c ipa ted)  . Unit 1 was c lea rcu t  with adverse skidding 
i n  summer and dozer p i l e d  i n  l a t e  summer or  ear ly  f a l l .  S o i l  damage was 
defined f o r  t h i s  r epor t  by using standards well  accepted i n  Region 6. S o i l  
damage i n  Unit 7 does not  s i g n i f i c a n t l y  exceed the  20 percent threshold defined 
i n  the  Fores t  Plan. So i l  damage i n  Unit 1 occurred over about 38% of the 
unit. This s i g n i f i c a n t l y  exceeds t h e  20 percent threshold.  

Dozer p i l i n g  appeared t o  be responsible fo r  t h i s  increase i n  extent of s o i l  
damage. A s i t e  f a c t o r  increas ing the extent  of s o i l  damage was soil wetness 
neat a draw. Inspection of site vegeta t ion  and soils could i d e n t i f y  a reas  of 
wet soi ls  most s u s c e p t i b l e  t o  damage by dozer piling. 

Anpther important factor influencing extent of s o i l  damage by dozer p i l i n g  is w 
I 

how w e l l  the opera tor  and admin'st t o t  nderstand each o the r  and have a set of be 
well defined objec t ives .  T h e s e k k d s s  minimizing sail damage while 
achieving fuel and s i t e  prep p resc r ip t ions ,  A series of photos o r  on the 
ground demonstrations would be use fu l  t o  show good and bad condit ions f o r  soil 

+d 
condi t ions ,  f u e l s  management and s i t e  prep. 

Specia l  thanks t o  George Regas and Mike Smith f o r  t h e i r  i n t e r e s t  and '17 
cooperation i n  t h i s  p ro jec t .  The Elk Ci ty  D i s t r i c t  hae cons i s t en t ly  invi ted  
review of timber opera t ions  to evaluate  e f f e c t e  on the  $ o i l  and water resources 

? 
in order to  improve management practices. ? 

r 
Please contact me i f  yon have any questions. 

Pat  Green 
Soil Scientist 
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Objectiveat To evaluate  e f f e c t s  of timber harvest  and s i t e  prepara t ion  
p rac t i ces  on the  s o i l  resource of representa t ive  harvest  u n i t s  wi th in  the  Dead 
French Timber Sale area i n  accordance w i t h  the  Fores t  Plan. 

To develop o o i l  monitoring methods tha t  y ie ld  s c i e n t i f i c a l l y  
c red ib le  r e s u l t r  i n  an e f f i c i e n t  manner. 

Field lkthod~: Two harvest  un i t e  were se lec ted  fox  sampling t o  represent  
t y p i c a l  a i t e e ,  treatment a l t e r n a t i v e s  and f o r  ease of access. Addit ional  sites 
including areas  with r t e e p e r  s lopes would be use fu l  i f  time were ava i l ab le .  

Sampling methods a r e  adapted from those standard t o  Region 6 ,  ' 

'---- . r_t-rrw es t e  wera - l + ~ @ e d ~ ~  random-a 
randomly se lec ted  azimuth -r Bqoughout each harvest u n i t .  Eight t t a n s e c t s  were 
placed i n  each of the two units. Unit 7 is  7 acres i n  s i z e  and Unit 1 i s  9 
acres. 

Percent of each 100 f o o t  tranoect f a l l i n g  i n t o  each of severa l  condi t ion  
c l a s s e s  was noted. These condi t ion  c l a s s e s  are :  undisturbed,  d isplaced,  
deposi ted,  eroded, obviously compacted, puddled, and 'other'. 

Compaction was asseesed by taking sample cores of soil from 0 t o  about 4 inch 
depth a t  5 foo t  incremente along each t r ansec t .  Each core  was referenced t o  
the  e o i l  condi t ion  class it f e l l  in. Twenty to 30 corea of undisturbed soil 
were taken along 100 foo t  t r a n s s c t s  i n  unharvested a reas  adjacent  t o  the 
harvest units t o  provide a standard bulk dens i ty  f o r  uncompacted s o i l .  

W E 8  W r i t a t i o n :  Soil damage is percent  of the u n i t  wi th  surface soil 
displaced,  puddled, obvioualy compacted (constructed skid t r a i l s ) ,  eroded, and 
that  part of the 'other' and undisturbed c las see  that had s o i l s  compacted t o  a 
bulk d e n s i t y  of more than 20 percent  above t he  undisturbed etandard. Mean and 
variance for  to ta l  s o i l  damage and each damage category were computed f o r  each 
harves t  unit on the  b a s i s  of transect averages. A t - t es t  was applied t o  t o t a l  
e o i l  damage value t o  see i f  it exceeded the 20 percent  s tandard referenced i n  
t h e  Forest Plan (page 11-22]. This standard s t a t e s  t h a t  a minimum of 80 
percent of an a c t i v i t y  area r h a l l  not be det r imenta l ly  compacted, d isplaced,  or 
puddled upon completion of a c t i v i t i e e .  

Eemultr: On Unit 7 t o t a l  damage averaged 24.5 percent ,  But a t - t e s t  applied t o  
t h i s  value indicated t h a t  the  p robab i l i ty  t h a t  s o i l  damage does not  exceed 20% 
is more than 15 percent.  W e  cannot say wi th  much confidence t h a t  t h i s  s i t e  
sustained so i l  damage i n  exceee of the  Forest Plan standard.  Data fo r  Unit 7 
are displayed i n  Table 1. 

On Unit 1 t o t a l  damage averaged 38.2 percent.  A t - t ea t  of this value indicated 
t h a t  the probab i l i ty  t h a t  s o i l  damage d ~ e s  not exceed 20 percent is  lee8 than 5 
percent .  This is  a convincing test. Data f o r  Unit 1 axe dieplayed i n  Table 2. 



Conclusioart Dozer pil ing and poeeibly adverse skidding increased the 
l ikelihood that extent of s o i l  damage would be more than 20 percent. Tractor 
harvest on snow covered ground produced lesser damage, but s t i l l  close to  the 
20 percent threshold. In both cases, skidding was not confined to designated 
skid tra i le .  It  would be useful to  do the same sampling on harvest uni ts  with 
designated skid t ra i l e  on similar terrain.  

Effects  of dozer p i l ing  depend on slope, moisture conditions, operator s k i l l  
and understanding, fue l  loading, and the r lash prescription. Some of these can 
be controlled through timing of operation, adjustment of presc 



Harvest Unit 7 Data Summary 

Transect Total Undisturbed Displaced Deposited Obviously Puddled Eroded Other 
Damage Compacted 

1 16.5 85 

2 0 70 

3 22 75.5 

4 24.5 51.5 

5 24 45.5 

6 37.5 84 

7 33.6 45 

8 38.5 62 

Average 24.5 64.8 

Variance 159.79 266.78 

95% 
c. I. 24.55+10.6 - 64.3278.9 



Harmest Unit 1 Data Summary 

Transect Total. Undisturbed Displaced Deposited Obviously Puddled Eroded Other 
Damage Compacted 

1 21 

2 13 

3 53 

4 49.5 

5 38 

6 49 

7 25 

8 5795 

Average 38.2 

Variance 277.29 

95% 
C .  I. 38.25514 
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