
........................ Laboratory Analysis 600.00 
T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . , , . . . .  $1,385.00 

Rattlesnake Creek ..................................... 
............................ Salary  735.00 

Transportat ion.  50.00 ........................ Laboratory Analysis 990.00 ................................................ Total...... $1,923.00 .............. One h a l f  costs covered by Mountain Water Co.. C961.001 

Monitor item: 

A c t i v i t y ,  P r a c t i c e ,  or  
E f f e c t s  t o  be Measured: 

Monitor the  e f f e c t  of s o i l  disturbance/ 
displacement on land produc t iv i ty  

1, 4 ,  5 ,  7 ,  8,  9 ,  13, 14, 15, 16, 17, 18, 
.. 

Applicable M.A.'s: 
19, 20, 20a, 21, 22, 23, 24, 25, 27 

Reporting Period:  -. Annual 

V a r i a b i l i t y  which would Soil loss o r  compaction t h a t  reduce 
i n i t i a t e  f u r t h e r  evaluation:  product iv i ty  more than 20%, o r  a reas  that a r e  

l e f t  with less than 15 tons of w e l l  
d i s t r i b u t e d  slash greater than 3 inches,  

A.Of t h e  12 u n i t s  reviewed t o  determined if compaction o r  displacement had 
occured 3 had been a f fec ted  t o  the  ex ten t  t h a t  t h e  land p roduc t iv i ty  was 
reduced more than 20 percent  and would s tay i n  t h i s  condit ion f o r  an extended 
period of time, 

B.Of t h e  t r a c t o r  u n i t s  v i s i t e d  90 percent d id  not  have the  minimum res idua l  
s l a s h  l e f t  on s i t e  t o  meet the  f o r e s t  plan guidelines. 

#2 
A.In 2 of the 3 u n i t s ,  35 and 50 percent  of the areas involved were severely 
compacted. Research suggests  t h a t  t h i s  kind of compaction can increase  
mor ta l i ty  and reduce height growth, I n  t h e  o the r  u n i t  severe displacement 
occured an a non-waterbarred skid  t ra i l .  This s i t u a t i o n  i s  p resen t ly  causing 
not  only s i t e  product iv i ty  loss but road maintenance problems and sediment 
problems. 

B.Research has very l i t t l e  d a t a  on the  subject but what data is  ava i l ab le  shows 
a drop i n  product iv i ty  i f  the  minimums are not  met. 

Forest Plan Monitoring Report, Soil Productivity Item 4-3, 1987-2001



#3 
A . 1 n  the 2 units that were severely compacted piling too early in the spring 
was the cause and this practice has been curtailed. In connection with the 
displacement no trend is noted. 
2 
B.Residua1 material left on site is a concern and a Forest Service Committee 
has been formed to look into the problem. 

# 4 
A.This is approximately 50 percent of the tractor uni t s  done in 1986. 

B.This is approximately 20 percent of all units done on the forest in 1986. 

#5 
A,The 3 units did not meet Forest Plan Guidelines. 
B.The lack of residuals does not meet Forest Plan Guidelines. 

# 6 
None 

#7 
- 

A.Implement direction to eliminate early spr ing piling activities. 

B.1mplement the proposals of the Forest Committee. 

Monitor item: 5-1 

Activity, Prac t ice ,  or 
Effects to be Measured: 

Limit off-road vehicle damage 

Applicable M.A. 's: All, but 12 

Reporting Period: 2 years 

Variability which would When use conflicts with management goals of 
initiate further evaluation: the area 

# 1 
Blue Mountain area was reviewed because of the present activity of the 
off-roaders. This area is receiving resource damage in areas that do not 
allow vehicle traffic. 

82 
Rutting is occuring, erosion and a poorer visual quality. 



,.honi tor item: 4-3 
i'i 

I i A c t i v i t y ,  P r a c t i c e ,  o r  Monitor t h e  e f f e c t  of  s o i l  d i s t u r b a n c e /  
Effects t o  be Measured: disp lacement  on l and  p r o d u c t i v i t y  

Appl icab le  M.A.ls: 1 ,  4 ,  5 ,  7 ,  8, 9, 13,  14, 15, 16,  17, 18, 
19, 20, 20a, 21, 22, 23, 2 4 ,  25, 27 

Report ing Perfod:  Annua 1 

$ 1 ~ ~  V a r i a b i l i t y  which would S o i l  l o s s  o r  compaction t h a t  r educe  
i n i t i a t e  f u r t h e r  e v a l u a t i o n :  p r o d u c t i v i t y  more t h a n  2074, o r  areas that a r e  

l e f t  wi th  less than  15 t o n s  o f  w e l l  
d i s t r i b u t e d  slash g r e a t e r  than 3 inches. 

# 1 
A.Of the 14 u n i t s  reviewed t o  determined if compaction o r  d i sp lacement  had 
occured 2 had been a f f e c t e d  t o  t h e  e x t e n t  t h a t  t h e  l a n d  p r o d u c t i v i t y  was 
reduced more than 20 p e r c e n t  and would stay i n  this c o n d i t i o n  f a r  a n  extended 
p e r i o d  of time. 

B.Of t h e  t r a c t o r  units v i s i t e d  40 percent d i d  not  have t h e  minimum r e s i d u a l  
s l a s h  l e f t  on s i t e  t o  meet t h e  f o r e s t  p l a n  g u i d e l i n e s .  

82 
A.1n t he  2 u n i t s ,  approx imate ly  50 p e r c e n t  o f  t h e  areas invo lved  were s e v e r e l y  
compacted. Researcn s u g g e s t s  t h a t  t h i s  k ind  of  compaction can increase 
mortal i ty and reduce h e i g h t  growth. 

B.Research h a s  v e r y  l i t t l e  data on the s u b j e c t  but what d a t a  is a v a i l a b l e  shows 

C a d r o p  i n  p r o d u c t i v i t y  i f  t h e  minimums are n o t  met. 

r 3 
A.The 2 u n i t s  d i d  n o t  meet F o r e s t  Plan G u i d l i n e s .  

B.The lack of  r e s i d u a l s  does not  meet F o r e s t  P lan  G u i d l i n e s .  The t r end  seems 
t o  be t h a t  the F o r e s t  is g e t t i n g  t h e s e  problems under c o n t r o l  and are moving t o  
e l i m i n a t e  them. 

#4 
A.This is a p p r o x i m a t e l y  50 p e r c e n t  of the tractor u n i t s  done i n  1986. 

B.This is a p p r o x i m a t e l y  20 p e r c e n t  o f  a l l  u n i t s  done on t h e  forest i n  1986. 

#5 
A,The 2 u n i t s  d i d  not meet F o r e s t  P lan  Guide l ines .  
B.The lack o f  r e s i d u a l s  does  n o t  meet Forest Plan Guide l ines .  

16 
None 



'C7 
A-Implement direction to eliminate early spring piling activities. 

B.Implement the proposals of the Forest Committee. 

#8 
$750 

Monitor i t e m :  5- 1 

Activity, Practice, or 
Effects to be Measured: 

Limit off-road vehicle damage 

Applicable M.A.'s: All, but 12 

Reporting Period: 2 years 

Variability which would When use conflicts with management goals of 
initiate further evaluation: the area 

# 1 
Blue Mountain area was reviewed because of the present activity of the 
off-roaders. This area is receiving resource damage in areas that do not 
allow vehicle traffic, 

# - 
#2 
Rutting is occuring, erosion and a poorer visual quality. - 
#3 
Most of the effort has been concentrated on Blue Mtn. Need continued effort at 
seeking solutions. 

#4 
100 percent of  concern area. 

#6 
None 

#7 
Areas with problems need to make it more difficult to gain vehicle access, need 
more pa t ro l ing  and stronger penalties for those who will no t  abide. 
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F i s c a l  Year 1989 

above normal runoff year .  Two a d d i t i o n a l  s t a t i o n s  a r e  planned f o r  installation 
in the spring of  1990 .  

Budget fo r  Water Monitorin& 

................................. T o t a l  (See I t e m  4-1) $16,107.00 

BPA - Randolph Creek 

Salary ......,............,................$ l,68O.OO 
Transpor t a t ion  ............................. 760.00 
Suppl ies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,600.00 

............................. 
I Data Analysis 1,360.00 

"% 
T o t a l  ........................,.....,..............$lO.398.OO 

GRAND TOTAL (Includes Item 4-1) ..........................,....$ 26,505.00 

Monitoring item: 

A c t i v i t y ,  Practice, o r  Monitor the e f f e c t  of s o i l  d i s turbance /  
E f f e c t s  t o  be M e a s u r e d :  displacement on l and  p r o d u c t i v i t y  

~ ~ ~ l i c a b l e  M.A. ' s :  1, 4 ,  5, 7 ,  8 ,  9, 13, 14, 15, 16, 17, 18, 19, 20, 
20a, 21, 22, 23, 24, 25, 27 

Reporting Period: Annual 

Variability which would Movement o r  compaction of s o i l s  reducing 
initiate further evaluation: p r o d u c t i v i t y  more than 20%[, or  areas that a re  

l e f t  wi th  less t han  10 tons of well distributed 
slash greater than 3 inches. (This criterion is 
not in the Forest Plan.)] 

Compaction: O f  the u n i t s  reviewed i n  1989 t o  determine if compaction o r  
displacement had occured, none showed effects  that w e r e  equal  to or g r e a t e r  than  

I 
20 pe rcen t .  1989 w a s  a somewhat dry  year  and, w i th  the dGy weather of the 
previous y e a r s ,  soil moistures have not recovered.  Consequently, the risk of 
compaction has been very low. Also, better seasonal restrictions are being used 
f o r  ground-based equipment. 

I 
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Fiscal  Year 1989 

It  has been noted that the  r ipa r ian  areas  with c a t t l e  al lotments a r e  showing 
extensive compaction problems on the wetter  s o i l  types. This s i t u a t i o n  ex i s t s  
i n  almost a l l  a reas  t h a t  can be gotten t o  by c a t t l e .  This compaction is 
reducing the product iv i ty  of  these r i pa r i an  areas grea te r  than 20 percent  and 
therefore  i s  outs ide  of the  Forest Plan Direction.  Th i s  i s  a continuing problem 
and a d i f f i c u l t  one t o  resolve.  The Fores t  should continue t o  place importance 
on t h i s  s i t u a t i o n .  

Slash Retention: Of the  t r a c t o r  units reviewed i n  1989, 43 percent  did not  have 
the minimal res idua l  s l ash  (10 tons) l e f t  on s i t e  t o  meet the  amount recommended 
by research ( 9  out  o f  22 un i t s  observed on 18 s a l e s ) .  A l l  d i s t r i c t s  had a t  
l e a s t  one u n i t  t h a t  d id  not  meet minimum amounts of biomass re ta ined .  However, 
the  43 percent represents  a somewhat biased sample because the u n i t s  observed 

- were of ten  p r e - i den t i f i ed  as having a questionable amount of res idua l  s l a sh .  
Residual s l a sh  i s  a continuing problem and emphasis should be placed on 
correct ing the  problem. The present research data  show t h a t  not  meeting minimum 
l eve l s  w i l l  reduce s o i l  productivi ty.  

Cost of t h i s  item was $1,500. 

Monitoring item: 5-1 

Act iv i ty ,  P rac t i ce ,  o r  Limit of f - road vehicle damage. 
Effects  t o  be Measured: 

Applicable M . A . ' s :  A l l  

Reporting Period: 2 years . -- 
Var i ab i l i t y  which would When use con f l i c t s  with management goals o f  area .  
i n i t i a t e  f u r t he r  evaluation:  

The repor t ing i n t e r v a l  Ear t h i s  item is  two years .  The item was l a s t  reported 
i n  the  FY87 monitoring repor t .  That year 's  repor t  i den t i f i ed  Blue Mountain as a 
problem area .  Since t h a t  r epor t ,  several sect ions  of new fence have been 
constructed.  Tree and shrub planting and grass seeding have a l so  been 
accomplished t o  r e s t o r e  impacted areas .  Co-op law enforcement pa t ro l s  wi th  the 
county have been increased,  but  ORV t r a f f i c  continues t o  c r ea t e  problems, 
espec ia l ly  i n  t he  winter .  

Another major a r ea  of damage on the  Missoula D i s t r i c t  is  a t  the  confluence of  
Plant  Creek with Mil le r  Creek (approximately 13  miles up Mil ler  Creek). The 
r ipa r ian  area i s  sus ta in ing  vehicle damage. Some streamside areas  i n  Graves 
Creek a r e  a l so  being impacted. 



Water and Soil Item 4-3 

MONITORING ITEM 4-3 

and slash retention on land 
productivity 

Compaction - Of the units reviewed in 1990 (7 on Missoula RD, 5 on Ninemile RD, 8 on Plainsrrhompson Falls 
RD, 4 on Seeley Lake RD, and 3 on Superior RD) to determine if compaction or displacement had occured, 
only one showed effects that were equal to or greater than 20 percent over a natural condition. This would 
suggest that less than 4 percent of all units are having difficutity meeting the minimum standard set forth in 
the Forest Plan. 1990 was also a somewhat dry year and with the dry weather of the previous years the soils 
moistures have not recovered and the risk of compaction has been very low. Better seasonal restrictions that 
are being used for ground-based equipment have also helped. 

Machinery is not the only source of soil compaction. Compaction can also occur from cattle trampling on 
sensitive, wet soils. It should be noted that the riparian areas with cattle grazing continue to show extensive 
compaction problems on the wetter areas. During the summer of 1990 several allotments implirnented new 
grazing plans which have shown some improvement, but it is too soon to determine if this will allow for an 
upward trend in these sensitive areas. This situation exists in almost all other areas that can be gotten to by 
cattle. This compaction is reducing the productivity of these riparian areas greater than 20 percent and 
therefore is outside of the allowed Forest Plan variability. This is a continuing problem and a difficult one to 
easily resolve. The Forest should continue to place importance on this situation plus monitor those areas 
where management has changed to determine the effectiveness of these changes. This paragraph has an 
important link to Forest Plan monitoring item: 6-2 and should also be considered when dealing with the overall 
management of Range, 

Slash Retention - Of the units reviewed in 1990, approximately 53 percent did not have the minimal residual 
slash (10 tons) left on site to meet the amount recommended by research. This was 20 out of 38 units 
observed. These units were visited during Timber Sale Reviews, specific units that the Soil Scientist was 
asked to visit, and occasional units that were visited during trips around the Forest for other reasons. THIS 
IS AGAIN A CONTINUING PROBLEM and emphasis should be placed on this item to try and correct this 
situation. The present research data (Stark and Harvey are the leaders in this research) shows that not 
meeting minimum levels of biomass retention will drop Soil Productivity. All districts continue to have units 
that do not meet minimum amounts of biomass retained. Often the problem seemed to be contractual and 
when it was not in the contract in an enforcable manner the administrator couldn't get it done. 

One other important factor in this situation and that the Forest understanding is typically lacking on all levels. 

Cost of this item was $3,100. 

43 
LNF Monitoring -FY90 



Water and Soil Item 4-3 

ITEM 4-3 

Soil Productivity 

I ACTIVITY, PRACTICE OR EFFECT TO BE VARlABlLlrV (+I-) WHICH WOULD 
MEASURED I R ~ i ~ G  I INITIATE FURTHER EVALUATlON I 

Monitoring the effect of soil 
disturbance/displacement and slash 
retention on land productivity 

Annual Movement or compaction of soils reducing 
initiate productivity more than 20% [or 
acres that are left less than 10 tons of well 
distributed slash greater than 3 inches in 
diameter (this measure is not in the Forest 
Plan)]. 

Evaluation: We continue to have problems meeting soil productivity standards. We're seeing improvement 
in recent activities. The problems we're finding are soil compaction due to machinery on some timber harvest 
units, soil compaction due to livestock grazing in riparian areas, and lack of adequate slash (woody debris) 

I retention in some timber harvest units. We will continue ta monitor and strive to improve management 
41 practices. 
!?, 

I Results: 

Compaction: Of the 32 timber harvest units reviewed in 1991 to determine i f  compaction or displacement had 
occurred (5 on Missoula RD, 5 on Ninemile RD, 11 on Plainsrrhompson Falls RD, 6 on Seeley Lake RD, and 
5 on Superior RD), only four showed effects that were equal to or greater than 20 percent over a natural 
condition. This suggests that 12.5 percent of all units are having difficulty meeting the minimum standard set 
forth in the Forest Plan. Precipitation was above average in 1991. Soil moistures recovered somewhat from 
the recent drought and the risk of compaction increased over previous years. Better seasonal restrictions 
used for ground-based equipment along with increased levels of slash retention are improving our ability to 
avoid soil compaction. 

Machinery is not the only source of soil compaction. Compaction can also be caused by cattle trampling on 
sensitive, wet soils. Riparian areas with cattle grazing continue to show extensive compaction problems. New 
grazing plans were implemented on several allotments in 1990. In the summer of 1991, several of these 
allotments were visited to determine how the new plans were working out and to see if additional mitigation 
was needed. Some of these allotments have shown some improvement, but it is too soon to determine if we 
have a sustained upward trend in the more sensitive areas. If grazing continues on those sites they will not 
begin recovery. Even if grazing is eliminated from sensitive sites, recovery will still take many years due to 
the extensive past impacts. This situation exists in almost all riparian areas that have been grazed. The 
compaction that is associated with this heavy grazing is reducing the productivity of these riparian sites 
greater than 20 percent, and therefore is outside of the allowed Forest Plan variability. 

The 1991 reviews show that heavy grazing has changed species composition on many riparian sites. This 
heavy grazing has deepened channels, causing water tables to drop. Compaction, over utilization on 
sensitive species, microsite change from water table changes, and crown damage are all factors in change 
in species composition. Palatable native shrub species such as willow, red-osier dogwood, and maple are 
being hedged severely or are gone entirely from sites, replaced by nonpalatable shrub species like alder, 
hawthorne, and snowberry. In grazed areas where the water table has lowered, non-native species such as 
bluegrass, knapweed, mullan, houndstounge, and sulfur cinquefoil are becoming dominant. In riparian areas 
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where cattle grazing has not occurred, these non-native species often do not dominate the native flora. These 
grazing issues are being addressed in revisions of allotment management plans (see ltem 6-2). I - 
Slash Retention: Of the timber harvest units reviewed in 1991, 17 percent (nine out of 53 sampled units) did 
not have the minimal residual slash (1 0 tons per acre, recommended by research). These units were visited 
during Timber Sale Reviews (listed in ltem 3-I), specific units that the Soil Scientist was asked to visit, and 
occasional units that were visited during trips around the Forest for other reasons. This item has shown a 
marked improvement over the past years. This is in part due to past emphasis given to this situation and new 

I 
sale clauses that are being used. The current research (Stark and Harvey are the leaders in this research) 
shows that not meeting minimum levels of biomass retention will reduce soil productivity. All districts continue 
to have a few units that do not meet minimum amounts of biomass retained, but all districts have also shown 

I 
excellent improvement recently. 

82 
LNF Monitoring-M91 , ., : w a ?  . . -. . .(- ..I.rr. 
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ITEM 4-3 
Soil Productivity 

Evaluation: Atthough we continue to have some problems meeting soil productivity standards, we are 
seeing improvement in recent activities. The problems are soil cornpactian due to machinery on some timber 
harvest units, soil compaction due to livestock grazing in riparian areas, and lack of adequate slash (woody 
debris) retention in some timber harvest units. We will continue to monitor and strive to improve management 
practices. 

ACTIVITY, PRACTICE OR EFFECT TO BE 
MEASURED 

Monitoring the effect of soil 
disturbance/displacernent and slash 
retention on land productivity 

Results: 

Compaction: Of the 34 timber harvest units reviewed in 1992 to determine if compaction or displacement had 
occurred (3 on Missoula RD, 3 on Ninemile RD, 12 on PlainsRhompson Falls RD, 7 on Seeley Lake RD, and 
9 on Superior RD), only two showed effects that were equal to or greater than 20 percent over a natural 
condition. This suggests that 6 percent of all units are having difficulty meeting the minimum standard set 
forth in the Forest Plan, Precipitation was below average in 1992. Soil moistures remained dry for long periods 
and the risk of compaction was greatly decreased over previous years. Better seasonal restrictions used for 
ground-based equipment along with increased levels of slash retention are improving our ability to avoid soil 
compaction. 

REPORTING 
PERIOD 

Annual 

Machinery is not the only source of soil compaction. Compaction can also be caused by cattle trampling on 
sensitive, wet soils. Riparian areas with cattle grazing continue to show extensive compaction problems. New 
grazing plans were implemented on several allotments in 1990. In the summer of 1992, several of these 
allotments were revisited to determine how the new plans were working out and to see if additional mitigation 
was needed. Some of these allotments have shown some improvement, but it is too soon to determine if we 
have a sustained upward trend in the more sensitive areas. If grazing continues on those sites they will not 
begin recovery. Even i f  grazing is eliminated from sensitive sites, recovery will still take many years due to 
the extensive past impacts. This situation exists in almost all riparian areas that have been grazed. The 

, compaction that is associated with this heavy grazing is reducing the productivity of these riparian sites 
greater than 20 percent, and therefore is outside of the allowed Forest Plan variability. 

VARIABILITY (+I-) WHICH WOULD 
INITIATE FURTHER EVALUATION 

Movement or compaction of soils reducing 
initiate productivity more than 20% [or 
acres that are left less than 10 tons of well 
distributed slash greater than 3 inches in 
diameter (this measure is not in the Fmst 
Plan)]. 

The 1992 reviews show that heavy grazing has changed species composition on many riparian sites. This 
heavy grazing has deepened channels, causing water tables to drop. Compaction, over utilization on 
sensitive species, microsite change from water table changes, and crown damage are all factors in change 
in species composition. Palatable native shrub species such as willow, red-osier dogwood, and maple are 
being hedged severely or are gone entirety from sites, replaced by nonpalatable shrub species like alder, 
hawthorne, and snowberry. In grazed areas where the water table has lowered, non-native species such as 
bluegrass, knapweed, mullan, houndstounge, and sulfur cinquefoil are becoming dominant. In riparian areas 
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where cattle grazing has not occurred, these non-native species do not usually dominate the native flora. 
These grazing issues are being addressed in revisions of allotment management plans (see Item 6-2). 

Slash Retentlon: Of the timber harvest units reviewed in 1992, 24 percent (8 out of 34 sampled units) did 
not have the minimal residual slash (10 tons per acre, recommended by research). These units were visited 
during Timber Sale Reviews (listed in ltem 3-1)' specific units that the Soil Scientist was asked to visit, and 
occasional units that were visited during trips around the Forest for other reasons. This item has shown a 
marked improvement over the past years but showed a slight increase in 1992. The improvement is in part 
due to past emphasis given to this situation and new sale clauses that are being used. However, these new 
clauses need better administration by sale administrators and contracting officer's representatives. The 
current research (Stark and Harvey are the leaders in this research) shows that not meeting minimum levels 
of biomass retention will reduce soil productiviry. This situation does not meet Forest Plan Standards. All 
districts continue to have some units that do not meet minimum amounts of biomass retained. 
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ITEM 4-3 
Soil Productivity 

. . 

Monitoring the effect of soil 
disturbance/displacement and slash 
retention on land productivity 

ACTIVITY, PRACTICE OR EFFECT TO BE 
MEASURED 

Annual 1 MOWS or compaction of soils reducing 
initiate productivity more than 20%. Areas 
that are left less than 10 tons of well 
distributed slash greater than 3 inches in 
diameter (which reduces soil productivity. 

REPORTING 
PERIOD 

Evaluation: Atthough we continue to have some problems meeting soil productivity standards, we are 
seeing improvement in recent activities. The problems are soil campaction due to machinery on some timber 
harvest unils, soil compaction due to livestock grazing in riparian areas, and lack of adequate slash (woody 
debris) retention in some timber harvest units. We will continue to monitor and strive to Improve management 
practices. 

VARlABlLllY (+I-) WHICH WOULD 
INITIATE FURTHER EVALUATION 

Results: 

Compaction: Of the units reviewed in 1993 (5 on D3,2 on D 4 , I l  on D5,4 an D6 and 5 on D7), none showed 
effects from compaction that were greater than 20 percent over the natural condition. Therefore, all units 
reviewed were within Forest Plan Monitoring Standards. This would suggest that the Forest continues to work 
hard at meeting the minimum standard set forth in the Forest Plan and that the equipment and practices used 
to reduce the compaction are working. 1993 recieved a higher than average amount of precipitation then 
previous years. The soil moistures remained high for long periods during the year and the risk of compaction 
was greater than previous years. Better seasonal restrictions that are being used for ground-based 
equipment continue to help plus the higher amounts of slash left on the units also provide protection. 
Additionally, the use of new types of equipment also provide for protection. 

Machinery is not the only source of soil compaction. Compaction can also occur from cattle trampling on 
sensitive, wet riparian soils. It should be noted that the riparian areas with cattle grazing continue to show 
extensive compaction problems. During the past 5 years, a good number of allotments irnplimented new 
grazing plans. In the past several years, these allotments ware revisited to determine how these new plans 
were working out and to see i f  additional mitigation was needed. Some of these allotments have shown some 
improvement but it continues to be too soon to determine if this will allow for an upward trend in the more 
sensitive areas. These reviews pointed out that this continued, heavy grazing has changed the riparian 
species composition of many sites. Wih this continual grazing, these sites will not begin recovery. 

If grazing is eliminated recovery will still take decades due to the extensive abust that has occured in the past. 
This situation exists in almost all sites that have heavy cattle usage. The compaction that is associated with 
this heavy grazing is reducing the productivity of these riparian sites greater than 20 percent and therefore 
is outside of the allowed Forest Plan variability. Additionally, this heavy useage has greatly affected the shrub 
component and the water tables. By so greatly affecting the natural vegetation has allowed for extrememly 
severe noxious weed invasion. 

During the 1993 field reviews the observation that plant composition has been drastically changed became 
very evident and this due to the extremely heavy grazing. This heavy grazing has deepened the channels 
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which caused watertables to drop. Additionally, campactlon, over utilization on sensitive species, microsite 
change from watertable changes and crown damage has added to the change in species composition. 
Palatable native shrub species such as willow, redosier dogwood and maple are being hedged severely or 
are gone entirely from sites and are being replaced with nonpalatable shrub species like alder, hawtharne 
and snowberry. In grazed areas where the watertable has been changed non-native species such as 
bluegrass, knapweed, muilan, hound's tounge and sulfur cinquefdl are becoming the dominant types. It is 
important to note that in areas where cattle grazing has not accured, these non-native species do not occur. 
In order to meet the Forest Plan Standards the Forest will need to continue to place importance on this 
situation plus monitor those areas where management has changed, to determine the effectiveness of these 
changes. This paragraph has an important link to Forest Plan monitoring item: 6-2 and should also be 
considered when dealing with the overall management of Range. 

Slash Retentlon: Of the units reviewed in 1993, approximately 19 percent did not have the minimal residual 
slash (1 0 tons) left on site in a well distributed manner to meet the amount recommended by research. This 
was 5 out of 27 units observed. These units were visited during Timber Sale Reviews, specific units that the 
Soil Scientist was asked to visit and occasional units that were visited during trips around the Forest for other 
reasons. This item has shown a marked improvement over 1992. This is in part due to a lack of concern by 
the Forest to this situation, New sale clauses exist to deal with this situation but need to be enforced by 
administrators and COR's. The present research data (Stark and Harvey are the leaders in this research) 
shows that not meeting minimum levels of biomass retention will drop Soil Productivity, This situation does 
not meet Forest Plan Standards. All districts continue to have a few units that do not meet minimum amounts 
of biomass retained. 

Cost of this item was $3,200. 
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ITEM 4-3 
Soil Productivity 

- 
ACTIVITY, PRACTICE OR EFFECT TO BE REPORTING VARIABILITY (+I-) WHICH WOULD 

MEASURED PERIOD INITIATE FURTHER EVALUATION 

Monitoring the effect of soil 
disturbance/diplacement and slash 
retention on land productivity 

Annual Movement or compaction of soils reducing 
initiate producthity more than 20%. Areas 
that are left less than 10 tons of well 
distributed slash greater than 3 Inches in 
diameter (which reduces soil productivi. 

Evaluation: Atthough we continue to have some problems meatlng soil productivii standards, we are 
seeing improvement in recent actlviies, The problems are soil compactian due to machinety on some timber 
hatvest units, soil compaction due to livestock grazing in riparian areas, and lack of adequate slash (woody 
debris) retention in some timber harvest units. We will cantfnue to monitor and strive to improve management 
practices. 

Results: A 

Compactlon: Because of the Columbia R i r  Basin study activfty in 1994 and the severe fire season, the 
number of units monitored in 1994 was substantialty reduced. Of the units reviewed in 1994, ( 1 on Missoula 
District, 6 on Plains/ Thompson Falls District, 3 on Superior District), none showed &acts from cornpaction 
that were greater than 20 percent over the natural condition. Therefore, all units reviewed were within Forest 
Plan Monitoring Standards. This would suggest that the Forest is working hard to meet the minimum standard 
set forth in the Forest Plan, and that the equipment and practices used to reduce compaction we working. 
Preciphation received in 1994 was below average and soil rnoistures were severely reduced in the early 
spring. Soil moisture had not returned to namal by December of 1994. This helped protect soils from 
equipment damage. The Forest continues to improve seasonal restrictions for ground based equipment plus 
the higher quantities of slash left on the units also provides added protection. New types of equipment 
promise to have less impact as well. 

Machinery is not the only source of soil compactlon. Compaction can also occur from cattle trampling on 
sensitive, wet riparian soils. It should be noted that the riparfan areas with cattle grazing continue ta $Raw 
extensive compaction problems. During the past 6 years, a good number of allotments implemented rrw 
grazing plans. In the past several years, these allotments were revisited to determine how these new plans 
were working out and to see if additional mitigation was needed. Some of these allotments have shown some 
improvement but it continues to be too soon to determine W this will allow for an upward trend in the mom 
sensitive areas. These reviews pointed out that this continued, heavy grazing has changed the riparian 
species composition of many sites. Wfih this continual grazing, these sites will not begin recoarav. 

Even if grazing were to be eliminated, recovery would still take decades due to the extensive abuse that has 
occured in the past. This situation exists in almost all sttes that have heavy cattle use. The compaction that 
is associated with this heavy grazing is reducing the productivity of these rlparlan shes greater than 20 
percent and therefore is outside of the allowed Forest Plan variability. Additionally, this heavy use has greatly 
affected the shrub component and the water tables. This is turn has allowed for severe noxious weed invasion. 

- - 
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During the 1994 field reviews, plant composition was observed to have changed due to grazing. Heavy 
grazing has deepened the channels which causes watertables to drop. This was evident in the South 
ForWEast Fork Allotment, the Little Thompson Allotment, and the Hinchwmd Area Addhianally, compaction, 

II 
over-utilization on sensffive species, microsite change from watertable changes and c m n  damage has 
added to the change in species composition. Palatable native shrub species such as willow, redosier 
dogwood and maple are being hedged severely or are gone entirety from sites and are being replaced with 
nonpalatable shrub species Ilks alder, hawthome and snwrbeny. In grazed areas where the watertable has 

I been changed non-native spsdes such as bluegrass, knapweed, mullan, hound's tongue and sulfur 
cinquefoil am becoming the dominant types. It is important to note that in areas where cattle grazing has not 
occured, these non-native species do not occur. In order to meet the Forest Plan Standards, the Forest will 
need to continue to emphasize the Importance of this situation plus monitor areas where management has 
changed and to determine the effectiveness of these changes. This paragraph has an important link to Forest 
Plan monitoring tam: 6-2 and should also be considered when dealing with the overall management of 
Range. 

Slash Rstentlon: Of the units reviewed in 1994, approximately 20 percent did not have the minimal residual 
slash (10 tons) left on sits in a well distributed manner to meet the mount recommended by research and 
the Forest PLan guidelines. This was 2 out of 10 units obsewed. These units were visited during nrnber Sale 
Rwiews, specific units that the Soil Scientist was asked to visit and occasional units that were visited during 
trips around the Forest for other reasons. This item, although improved over 1992, has shown no specific 
trend upward. This may be sue to a lack of understanding or attention in sibicuttural and fire prescriptions. 
New sale clauses are exist to deal with these issues and have the potential to improve the situation if enforced 
by sale administrators and contracting officers. The present research data shows that not meeting minimum 
levels of biomass retention will drop soil productivity. This situation does not meet Forest Plan standards. 
Districts visited continue to have a few unfts that do not meet minumum amounts of biomass retention. 

Csst of this item was $2,100. 
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Table I 
Comparison of 1993 and 1994 sediment yield, water yield, and sediment load at 160777 and 160778. 
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ITEM 4-3 

Soil Productivity 

Monitoring the effect of soil 
disturbance/displacement and 
retention on land productivity 

ACTIVIlY, PRACTICE OR EFFECT TO BE 
MEASURED 

slash 
Annual 

REPORTING 
PERIOD 

Movement or compaction of soils reducing 
initiate productivity more than 20%. Areas 
that are left less than 10 tons of well 
distributed slash greater than 3 inches in 
diameter (which reduces soil productivity. 

VARIABILIW (+I-) WHICH WOULD 
INITIATE FURTHER EVALUATION 

Evaluation: Although we continue to have some problems meeting soil productivity standards, we are 
seeing improvement in recent activities. The problems are sail compaction from machinery on some timber 
harvest units, soil compaction from livestock grazing in riparian areas, and lack of adequate slash (woody 
debris) retention In some timber harvest units. We will continue to monitor and strive to improve management 
practices. 

Results: 

Compadlon: In 1995 the Forest Watershed Staff monitored 10 sites (2 per District). Of the units that were 
reviewed, none showed effects from compaction that were greater than 20 perceilt over the natural condition. 
Therefore, all units reviewed were within Forest Plan Monitoring Standards. This would suggest that the Forest 
continues to work hard at meeting the minimum standard set forth in the Forest Plan and that the equipment 
and practices used to reduce the compaction are working. In 1995, the Forest 
received a mare normal amount of precipitation. Soil moisture amounts stayed at field capacity generally all 
year and went Into the whter with saturated soil conditions. The Forest continues to use better seasonal 
restrjctions for ground-based equipment plus the higher amounts of slash left on the units also provide 
protection. Additionally, the use of new types of equipment also provide for protection, especially, site 
preparation where grapple piling is better protecting the soils. 

Machinery is not the only source of soil compaction. Compaction can also occur from cattle trampling on 
sensitive, wet riparian soils. Many riparian areas with cattle grazing continue to show extensive compaction 
problems. During the past several years, a good number of allotments implemented new grazing plans. In 
the past 5 years, these allotments were revisited to determine how these new plans were working out and 
to see if additional mitigation was needed. Some allotments have shown some improvement but it is too soon 
to determine if this will allow for an upward trend in the more sensitive areas. Continued heavy grazing has 
changed the riparian species composition of many sites. With this continual grazing, these sites will not begin 
recovery. 

Without grazing, recovery would take many years. This situation exists in almost all riparian sites that have 
heavy cattle usage. The compaction that is associated with this heavy grazing is reducing the productivity 
of these riparian sites greater than 20 percent and is outside of the allowed Forest Plan varlability. This heavy 
use also affects the shrub component and the water tables. In places, this has allowed for severe noxious 
weed invasion. I ,  

The 1995 field reviews supported the observation that plant composkion has been altered because of heavy 
grazing. This was seen in the South ForkIEast Fork Allotment, the Little Thompson Allotment and the 
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Hinchwood Area. In riparian areas of these allotments the heavy grazing has deepened stream channels, 
causing watertables to drop. Additionally, compaction, over utilization of sensitive species, microsite change 
from watertable changes and crown damage has added to the change in species composition. Palatable 
native shrub species such as willow, redosler dogwood and maple are being hedged severely or are gone 
entirely from sites and are being replaced with nonpalatable shrub species like alder, hawthorne and 
snowberry, In grazed areas where the water table has changed, non-native species such as bluegrass, 
knapweed, mullan, hound's tongue and sulfur cinquefoil are becoming the dominant types. It is important to 
note that in areas where cattle grazing has not occured, these non-native species are less frequent. In order 
to meet the Forest Plan Standards, the Forest will need to continue to place Importance on this situation plus 
monitor those areas where management has changed, to determine the effectiveness of these changes. (See 
6-2) 

Slash Retention: The Forest continues to struggle with the amount of woody debris left on harvest sites. 
Presently, 80 % of the units have the minimal residual slash (1 0 tons) left on-site In a well distributed manner, 
as recommended by research and the Forest Plan guidelines. These units were specific units that the Soil 
Scientist visited and occasional units that were visited during trips around the Forest for other reasons. This 
item continues to show no clear trend and is up and down annually. There may need to be further awareness 
and commitment by the Forest silviculturists and fire people to this skuatlon. New sale clauses exist to deal 
with this situation but need to be enforced by administrators and COR's. The present research data (Stark 
and Harvey am the leaders in this research) shows that not meeting minimum levels of biomass retention will 
drop Soil Productivity. The current situation does not meet Farest Plan Standards on 20% of sampled units. 
All Districts visited continue to have a few units that do not meet minimum amounts of biomass retained, with 
some having more difficulty then others. 

I 
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ITEM 4-3 
Soil Productivity 

ACTIVITY, PRACTICE OR EFFECT TO REPORTING 
BE MEASURED I P W O D  

-- 

Monitoring the effect of d 
disturbance/displacement and slash 
retention on land productivity 

VARIABIIJ'IY (+I-) WHICH WOULD 
INTIATE FURTHER EVAtUATTON 

Movement or compaction of mila reducing 
initiate productivity more than 20%. 
h that are left 1- than 10 tons of 
well distributed elash greater tban 3 
inches in diameter (which reduces soil 
productivity. 

Evaluation: Although we continue to have Borne problems meeting soil pdud iv i ty  standards, we are 
seeing improvement in recent activities. Problems of soil compaction frum machinery on some timber harvest 
units and lack of adequate alash (woody debris) retention are diminishing. Soil compaction from liwtock 
grazing in riparian areas continues to be a difficulty. We wiU continue to monitor and strive to impmve 
management practices. 

Results: 

Cornpado= HarYeat sites - In 1996, the Forest Watershed Staff monitored 12 sitm (2 per District and 2 
State BMP Audits). Of the units that were reviewed, none showed effects from compaction that were greater 
than 20 pereent over the natural condition. Therefom, all unid reviewed wera within Forest Plan Moaitorbg 
Standards. This would suggeat that the Forest continues to work hard a t  meeting the minimum standard 
set forth in the Forest Plan and that the equipment and practice# used to reduce the compaction are working. 
In 1996, the Forest received a more normal amount of precipitation. Soil moisture arnounta stayed a t  field 
capacity generally all year and went into the winter with saturated mil cunditions. The Forest continues to 
use better seasonal restrictions for ground-based equipment plus the higher amounts of slash left on the units 
also provide protection, Additionally, the use of new types of equipment also provide for pmtection, especially, 
site preparation where grapple piling is better prutecting the soils. 

Grazing sit- - The more problematic source of soil compaction is cattle grazing, particularly trampling on 
sensitive, wet riparian s o h .  Many riparian areae with cattle grazing continue to show extensive compaction 
problems. During the past several years, a good number of allotments corrected allotment numbera to 
address resource damage. In the past 6 yeare, thme allotments were revisited to determine how these new 
plarm were working out and to see if additional mitigation was needed. Some allotmeata have shown some 
improvement but it is too soon to determine if this will allow for an upward trend in the more sensitive areas. 
In addition, 2 years ago, NEPA analysis was begun for permit renewal, which will cover all existing permitg 
over a 15 year cycle. 

The 1996 field reviews supported the observation that plant composition has been altered because of heavy 
grazing, Thia w a  seen in the South ForkJEast Fork Allotment, the Little Thompson Allotment and the 
Hinchwood Area. In riparian areas of thme allotments the heavy grazing has deepened stream channels, 
causing watertables to drop. Additionally, compaction, over utilization of sensitive species, m i m i t e  change 
fmm watertable changes and crown damage has added to the change in speciss composition. Palatable native 
shrub species such as willow, redosier dogwood and maple are being hedged severely or are gone entirely from 
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sites and are being replaced with nonpalatable shrub species like alder, hawthorne and snowberry. In grazed 
areas where the water table has changed, non-native species such as bluegrass, knapweed, mullan, hound's 
tongue and sulfur cinquefoil are becoming the dominant types. It is important to note that in areas where 
cattle grazing has not occured, these non-native species are less frequent. In order to meet the Forest Plan 
Standards, the Forest will need to continue to place importance on this situation plus monitor those areas 

I 
where management has changed, to determine the effectiveness of these changes. (See 6-2) I 
Slash Retention: In the harvest units that were reviewed in 1996, a considerable improvement has been 
noted in the woody debris that is left on sites. All units but one met the minimal residual slash (10 tons) left 
on site in a well distributed manner. These units were specific units that the Soil Scientist visited and 

I 
occasional units that were visited during trips around the Forest for other reasons. New sale clauses exist 
to improve this situation and are being enforced by sale administrators and contracting officer 
representatives. The present research data (Stark and Harvey are the leaders in this research) sham that 
not meeting minimum levels of biomass retention will drop Soil Productivity. 

I 
L 

Best Management Practices(B1MP): In 1996, it was noted that of the areas reviewed (16 sites), some had 
BMP or SMZ violations. Upon further review it was determined that much of the problem was undershnding 

I 
of what is needed. I 
Recommendation: It  was recommended and agreed that Forest would do BMP and SMZ training during 
the winter of 1997 to enhance understanding of these requirements.(This training was accomplished 
February of 1997.) I 
Cost of this item was $2,100. 

b 



ITEM 4-3 
Soil Productivity 

ACTMTY, PRACTICE OR 
EFFECT TO BE MEASURED 

Evaluation: In the winter of 1997 the Forest developed and implemented a training session dealing 
with erosion practices, sediment and BMP's. This session was given to over half the employees on the 
Forest. The aim of the session was to have the Forest Employees better trained when dealing with soil 
and water problems. Across the Forest there are some problems meeting soil productivity standards but 
these seem to occur in just a few practices. Soil compaction from livestock grazing in riparian areas 
continues to be a difficulty. We will continue to monitor and work to improve management practices so 
that the Forest's range allotments will finally meet Forest Plan and State Water Quality Standards. 

Monitor far compliance with 
existing State and Federal wa- 
ter quality statutes 

Recommendation: 
It is recommended that Forest Watershed Staff continue to train individuals on BMP Requirements and 
SMZ Standards. 
It is also recommended that the Watershed Staff review road designs to assure that BMP's are installed 
in all projects. 

REPORTING PERIOD 

Methods: There are various methods that are used to monitor soil productivity. When dealing with 
compaction, the change in bulk density is used, When dealing with nutrient recycling, the amount of 
woody debris left on a site after activity is used, When looking at organic residues, the amount of or- 
ganic matter on the soil surface is considered. 

Monitoring Objective: l"he monitoring objective is to determine the amount of soil movement, 
soil bulk densip changes or organic matter changes. Any movement, compaction or organic matter 
changes of the soil that reduces initiate productivity more than 20percent does not meet Forest Plan 
Standards. 

VARIABILITY (+I-) WHICH 
WOULD INITIATE FURTHER 

Annual 

Results: 

EVALUATION 
Activities not meeting State and Fed- 
eral water quality standards or leading 
to long-term degradation of aquatic en- 

Harvest Sites - Compaction - In 1997 the Forest Watershed Staff monitored 15 units that had been trac- 
tor harvested during the winter, spring or summer. The majority of these units were blowdown fiom a 
wind event that affected units across the Forest. Of the units we reviewed, none showed effects from 
compaction that were greater than 20 percent over the natural condtion and, thus, meet Forest Plan 
Standards. 

Grazing Sites - Compaction - Cattle grazing continues to be the more problematic source of soil com- 
paction, especially trampling the sensitive, wet riparian sites. The monitoring team observed three 
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allotments which continue to show extensive damage from grazing to the riparian areas. These are the 
South ForkEast Fork Lolo Allotment, the Little Thompson Allotment and the Hinchwood/Clark Allot- 
ment. Each year as these allotments are visited they continue to not meet the Forest Plan Standards for 
grazing. 

In 1997, the monitoring team conducted field reviews. They found plant composition, stream channels 
and compaction situations have been severely altered because of the heavy grazing. This heavy grazing 
has deepened stream channels, causing watertables to drop. Compaction, over utilization of sensitive 
species, microsite changes from watertable changes and crown damage has added to the change in spe- 
cies composition. Palatable native shrub species such as willow, ndosier dogwood and maple are being 
hedged severely or are gone entirely from sites and are being replaced with nonpalatable shrub species 
like alder, hawthorne and snowberry. In grazed areas where the watertable has changed, non-native spe- 
cies such as bluegrass, knapweed, mullan, hound's tongue and sulfur cinquefoil are becoming the domi- 
nant species. 

Harvest Sites - Slash Retention - In the units we *viewed in 1997, woody debris requirements were met 
in all cases. The Forest will continue to monitor units to see that the present trend continues but it is 
very important to note the progress that the Forest has made over the past years in t h s  area. 

Roads - BMP's - In 1997 there was a high level of precipitation and with it high spring runoff and flow. 
The monitoring team noted many roads lacked the proper BMP's, had excessive erosion, high sediment 
delivery and rutting. In existing roads, the Lolo N.F. should install drainage features. As maintenance is 
done on these existing facilities, it will be important to incorporate needed BMP's to meet our Memo- 
randum of Understanding with the State and other timber companies. 

Harvest Sites - BMP's - It has become apparent Specialist's Reports or EA's required BMP's but 
BMP's were not in the contract and, therefore, were not implemented on the ground. This seemed to 
happen on a regular basis. In 1997, the Forest formed a Team to assess the reasons for this situation. 
During the winter of 1998, this team will develop a report and make recommendations to eliminate the 
problem . 

Cost of this item was $3,300. 



ITEM 4-3 
Soil Productivity 

ACTIVITY, PRACTICE OR 
EFFECT TO BE MEASURED 

I land productivity. I 1 
Monitor the effect of soil 
disturbance/displacement on 

Introduction: The objective of this monitoring item is to determine whether changes in soil bulk den- 
sity and organic matter or amount of soil movement, reduces basic soil productivity more than 20 per- 
cent. 

REPORTING PERJOD 

Methods: Several procedures are used to monitor soil productivity. Range allotments are monitored 
annually to assess the amount of soil compaction in sensitive areas caused by grazing. Compaction on 
roads and skid trails is assessed during annual Forest Plan monitoring field reviews of timber sales. The 
potential for organic matter and nutrient recycling is assessed on these sites from the amount of woody 
debris left on site after timber harvest activities. The amount of soil movement is inferred by evaluating 
the potential for tractor harvest to cause soil displacement on units where slopes are greater than 35 per- 
cent. These units are individually reviewed and approved to assure meeting soil productivity standards. 

VARIABILITY ( I )  WHICH 
WOULD INITIATE FURTHER 

Annual 

Results: In 1998, three requests were received to tractor harvest units on slopes greater than 35 percent. 
In all cases, only a portion of the individual units were on slopes greater than 35 percent. The cases 
were evaluated based on soil type, particularly soil texture and rock content, moisture conditions, length 
of skid, distance to drainage way, and potential mitigating measures to be applied. In all cases, tractor 
harvest was able to proceed within acceptable limits. 

EVALUATION 
Movement or compaction of soils redu- 
cing productivity more than 20 percent, 

Across the forest in 1998, 21 active timber sales had contract requirements for woody debris retention. 
Of those sales, 122 of 129 units were found to have sufficient amounts of woody debris remaining after 
harvest. Units that were monitored by timber sale administrators in 1998 met woody debris req- 
uirements 95 percent of the time. 

Two timber sales were reviewed during the 1998 Forest Plan Monitoring Trips. The harvest on these 
sales was completed in 1997. Of the units that were reviewed, none showed effects from compaction 
that would affect soil productivity more than 20 percent. One unit in each sale was found to "..fall short 
of coarse woody debris standards...". These findings were documented in Forest Supervisor memo 
1920/2540 "Forest Plan Project Monitoring Trips, FY 98" dated January 4, 1999, 

Cattle grazing has been a chronic source of soil compaction, especially in sensitive riparian sites. The 
1997 Monitoring Report identified three allotments with compaction problems from grazing riparian 
areas. These are the South ForkEast Fork Lolo Allotment, the Little Thompson Allotment, and the 
HinchwoodIClark Allotment. The Hinchwood/Clark Allotment has been closed and the National Forest 
boundary fence has been fairly successful in keeping cattle from trespassing on NF lands. Riparian fen- 
cing and close administration of the Little Thompson Allotment have been effective in excluding cattle 
from streamside areas. In the South ForkEast Fork Allotment, aggressive herding methods are used to 
keep cattle away from streamsides. Most of the riparian areas sensitive to compaction in this allotment 
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are along Lost Park and East Fork Lolo Creeks on National Forest land. In 1998, a portable electric fe- 
nce was installed to exclude cattle from a particularly sensitive location along Lost Park Creek. Moni- 
toring during the summer of 1998 revealed localized impacts to two other sensitive areas, one along 
another reach of Lost Park Creek and one along East Fork Lolo Creek. Portable electric fencing will be 

1 
used to exclude these locations in 1999. ll 

I 

Evaluation: Certain practices have problems meeting soil productivity standards. Soil compaction 
from livestock grazing in riparian areas continues to be one of them although notable improvements 
were made in 1998 on problems described in 1997. Organic matter, in the form of coarse woody debris 
retained in harvest units, was found to be sufficient in 95 percent of the units requiring such retention in 

rl 
1998. 

The coarse woody debris requirement arose when many silviculture prescriptions combined clear cutting 
and tractor piling site preparation. Prescriptions have evolved away from clear cutting and tractor piling 
to partial cutting followed by under burning. Currently, many treated stands are of small diameter and 
the coarse woody material retained is of smaller diameter (4.5 to 5.5 inches) than was envisioned when 
this monitoring item was developed. Small diameter material is often fully ox partially consumed in 
slash treatment following harvest. 

Recommendation: The Forest Silviculturist, Wildlife Biologist, and Soil Scientist need to review the 
intent and approach currently used to insure suficient coarse woody debris retention following timber 
harvest and suggest modifications or improvements. 

Continue to monitor and work to improve management practices so all range allotments meet Forest 
Plan Standards. 
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USDA Forest Sentice. 1998. WaterfRoad hteraction Technology Series. San Dirnas Technology and 
Development Program. 

ITEM 4-3 
Soil Productivity 

Introduction: The objective of this monitoring item is to determine whether changes in soil bulk 
density and organic matter or amount of soil movement, reduces basic soil productivity more than 20 
percent. 

VARIABILITY (+I-) WHICH 
WOULD INITIATE FURTHER 

& 

ACTIVITY, PRACTICE OR 
EFFECT TO BE MEASURED 

Monitor the effect of soil 
disturbanceldisplacement on 
land productivity. 

Methods: Several procedures are used to monitor soil productivity. Range allotments are monitored 
annually to assess the amount of soil compaction in sensitive areas caused by grazing. Compaction on 
roads and sbd  trails is assessed during annual Forest Plan monitoring field reviews of timber sales. The 
potential for organic matter and nutrient recycling is assessed on these sites from the amount of woody 
debris left on site after timber harvest activities. The amount of soil movement is inferred by evaluating 
the potential for tractor harvest to cause soil displacement on units where slopes are greater than 35 
percent. These units are individually reviewed and approved to assure meeting soil productivity 

REPORTING PERIOD 

standards. 

Results: In 1999, one request was received to tractor harvest on slopes greater than 35 percent, Only a 
portion of the unit had a slope greater than 35 percent. The unit was evaluated based on soil type, 
particularly soil texture and rock content, moisture condition, length of skid, distance to drainage way, 
and potential mitigating measures to be applied, In this instance, tractor harvest was able to proceed 
without a risk of causing unacceptable soil displacement. 

Annual 

Across the forest in 1999, 11 active timber sales had contract requirements for woody debris retention. 
Of those sales, 46 of 48 units were found to have sufficient amounts of woody debris remaining after 
harvest and post-sale slash treatment, After burning, two units were determined to be below standards 
for coarse woody debris. Units that were monitored by timber sale administrators in 1999 met woody 
debris requirements 96 percent of the time. 

EVALUATION 
Movement or compaction of soils 
reducing productivity more than 20 
percent. 

One timber sale was reviewed during the 1999 Forest Plan Monitoring Trips (Dry C m p  Timber Sale 
and Ecosystem Management Bum), On this project, fire was used to expose mineral soil for site 
preparation of ponderosa pine, rejuvenate shrubs, increase forage and reduce fuels. The project resulted 
in a natural pattern and structure of "...snags, fire-killed dead [trees] and coarse woody debris," These 
findings were documented in Forest Supervisor memo 1920 "Annual Forest Plan Project Monitoring 
Field Trips, N 99", dated January 3 1, 2000. 



Cattle grazing has been a chronic source of soil compaction, especially in sensitive riparian sites. The 
1997 Monitoring Report identified three allotments with compaction problems from gazing riparian 
areas, the South ForkEast Fork Lolo Allotment, the Little Thompson Allotment, and the 
HinchwoodClark Allotment. The HinchwoodClark Allotment was closed and the National Forest 
boundary fence has been fairly successful in keeping cattle fiom trespassing on NF lands. hparian 
fencing and close administration of the Little Thompson Allotment have been effective in excluding 
cattle from streamside areas. In the South ForkEast Fork Allotment, aggressive herding methods are 
used to keep cattle away from streamsides. Most of the riparian areas sensitive to compaction in this 
allotment are along Lost Park and East Fork Lolo Creeks on NF land. In 1998, a portable electric fence 
was installed to exclude cattle from a particularly sensitive location along Lost Park Creek. Monitoring 
during 1998 revealed localized impacts to two other sensitive areas, one along another reach of Lost 
Park Creek and one along East Fork Lolo Creek. Additional portable electric fencing was installed to 
exclude these locations in 1999 but for other reasons cattle were not tuned out on this pasture in 1999. 

Evaluation: Certain practices have problems meeting soil productivity standards. Soil compaction 
from livestock grazing in riparian areas continues to be one of them although notable improvements 
have been made in the last three years. Organic matter, in the form of coarse woody debris retained in 
harvest units, was found to be sufficient in 96 percent of the harvest units requiring such retention in 
1999. 

The coarse woody debris requirement arose when many silviculture prescriptions combined clear cutting 
and tractor piling site preparation. Prescriptions have evolved away from clear cutting and tractor piling 
to partial cutting followed by under burning. Currently, many treated stands are of small diameter and 
the coarse woody material retained is of smaller diameter (4.5 to 5.5 inches) than was envisioned when 
this monitoring item was developed. Small diameter material is ofien fully or partially consumed in 
slash treatmeilt following harvest. 

Recommendation: The forest silviculturist, wildlife biologist, and soil scientist need to review the 
intent and approachs currently used to insure sufficient coarse woody debris retention following timber 
harvest and suggest modifications or improvements. 

Continue to monitor and work to improve management practices so all range allotments meet Forest 
Plan Standards. 



Monitoring Itern 4-3: Soil Productivity 

r 
ACTIVITY, PRACTICE OR Monitor the effect of soil disturbanc~/displacement on 
EFFECT TO BE MEASURED: land productivity. 

REPORTING PERIOD: Annual 

VARIABILITY (+I-) WHICH Movement or compaction of soils reducing 
WOULD INITIATE FURTHER productivity more than 20 percent, 
EVALUATION: 

Introduction: The objective of this monitoring item is to determine whether changes in 
soil bulk density and organic matter or amount of soil movement reduces basic soil 
productivity more than 20 percent. 

Methods: Several procedures are used to monitor soil productivity. Range allotments are 
monitored annually to assess the amount of soil compaction in sensitive areas caused by 
grazing, Compaction on roads and skid trails is assessed during annual Forest Plan 
monitoring field reviews of timber sales. The potential for organic matter and nutrient 
recycling is assessed on these sites from the amount of woody debris left on site after 
timber harvest activities. The amount of soil movement is inferred by evaluating the 
potential for tractor harvest to cause soil displacement on units where slopes are greater 
than 35 percent. These units are individually reviewed for approval to assure meeting soil 
productivity standards. 

Results: During 2000 and 2001, the Lolo National Forest had 13 active timber sales with 
contract requirements for coarse woody debris retention. Of the 13 timber sales, 11 1 units 
had coarse woody debris left on site. Out of the 111 units with coarse woody debris 71 
units were assessed for adequacy of coarse woody debris. All of the units assessed were 
found, by general observation, to have had sufficient amounts of coarse woody debris 
remaining on site after harvest. In addition, 43 units met the Forest's scarification 
guidelines. 

Table 4-3A. Timber Sale Units Assessed for Coarse Woody Debris Retention in 
2000 and 2001. 
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Evaluation: In 2000 and 2001, retention of coarse woody debris in harvest units was 
found to be sufficient in all of the harvest units requiring such retention. 

Hard Knox 
Fitness 
Mosquito 
Wee Teepee 
Chipmunk 

The coarse woody debris retention requirement arose when many silvlcultural 
prescriptions combined clearcutting and tractor piling site preparation. Prescriptions have 
evolved away from clearcutting and tractor piling to partial cutting followed by 
underburning. Currently, many treated stands contain trees of small diameter and the 
coarse woody material retained is of smaller diameter (4.5 to 5.5 inches) than was 
envisioned when this monitoring item was developed. Small diameter material is often 
fully or partially consumed in slash treatment following harvest. 

Previous Forest Plan Monitoring and Evaluation Reports recommended that silviculturists, 
wildlife biologists, and soil scientists review the intents and approaches used to insure 
sufficient coarse woody debris retention following timber harvest and suggest 
modifications or improvements. To address this recommendation, an updated version of 
The Woody Debris Resource on the Lolo National Forest" was released as a review draft 
in June 2002. 

Recommendation: Certain management practices have problems meeting soil 
productivity standards. Soil compaction from livestock grazing in riparian areas continues 
to be one of these practices although notable improvements have been made in the last 
several years. Range allotments will continue to be monitored and management practices 
improved so that all range allotments meet Forest Plan standards. 
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