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This memo is a p r e w  report of soil quality monitoring conducted on primary rangelands within 
Clancy-Unionville project area allotments. This monitoring was completed during summer 2003 by 
four field crewmembers and myself. Soil monitoring focused on areas where "sensitive landtypes" 
(ie. granitic soils or wet soils) overlap with primary ran&nds. 

Data from this monitoring serves as baseline dormation to document current soil conditions. Soil 
conditions are evaluated in this memo by comparing monitoring data for soil bulls density and 
percent ground cover to threshold values identified in scientific literature. Data for soil infiltration 
rate are evaluated using professional judgment, since no baseline values have been found for 
comparison in the scientific literature. Field data for plant root depth and abundance still needs to be 
compiled, and soil organic matter samples still need to be processed in the laboratory. Therefore, 
plant root depth and abundance, and soil organic matter content will not be discussed in this memo. 

Thresholds for detrimental compaction are documented in the scientific literature, and are based on 
soil bulk densityvalues that are growth-limiting for plants (Daddow and Warrington 1983). Bulk 
density values that limit plant growth vary, dependmg on soil texture. For loam or clay loam texture, 
soil bulk densities greater than 1.45-1.55 g/cc are growth limiting. For sandyloam texture, soil bulk 
densities greater than 1.55-1.65 g/cc are growth limiting. For loarnysand texture, soil bulk densities 
geater than 1.75 g/cc are growrh limiting. 

Soil bulk density data collected for rangelands show 19 of 2 1 sites sampled do not have growth- 
limiting values. Put another way, soil bulk density values are within the range for healthy plant 
growth on 19 of 2 1 sites sampled For the other two sites, one site exceeds the threshold and one site 
is right at the threshold for growth-limiting values: 

1. Sample plot number 03SF008 had average subsoil bulk densityvalue of 1.60 g/cc, with a 
loam texture and platy suucture. This site had evidence of past human occupation, along 
with placer mining and nearby timber harvest. In my professional judgment, compaction at 
this site is due to these other activities and does not result entirely from livestock grazing. 

2. Sample plot number 03SF021 had average topsoil bulk densityvalue of 1.55 g/cc, with a 
sandyloam texture. Thts value is nght at the threshold where soil bulk density may become 

limiting for plants. 

When evaluating gound cover data on rangelands, "The healthy end of the continuum consists of an 
dragmented distribution of plants and litter with few bare areas" (National Research Council 1994, 
page 120). Researchers in Alberta documented when bare ground exceeds 15 percent on fescue 
grasslands a threshold is reached where adverse soil impacts can occur, such as reduced infiltration 
and increased runoff with potential for accelerated erosion (Naeth et al. 1991). 
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Soil cover data shows 16 of 20 sites had less than 15 percent bare ground It is my professional 
judgment that these sites represent "the healthy end of the continuum" for prirnaryrangelands. 

The remaining four sites had bare ground ranging from 16 to 25 percent: 
1. Sample plot number 03SF020 had the highest amount of bare ground, 25 percent. This 

site had an average infiltration rate of 9,013 d 3 2 . 5  minutes. No evidence of erosion mas 
noted at this site. This infiltration rate does not indicate adverse impacts have occurred at 
this site. 

2. Sample plot number 03SF011 had 19 percent bare ground This site had an average 
infiltration m e  of 13,257 d 3 2 . 5  minutes. No evidence of erosion was noted at this site. 
This infiltration rate does not indicate adverse impacts have o c c m d  at this site. 

3. Sample plot number 03SF005 had 17 percent bare ground This site had an average 
. infiltration rate of 6,620 d 3 2 . 5  minutes. The site was located on a relatively steep slope 

that showed evidence of previous accelerated erosion (i.e. plant pedastad&, indicating there 
have been past adverse effects to sob. 

4. Sample plot number 03SF014 had 16 percent bare ground. This site had an average 
infiltration rate of 18,534 d 3 2 . 5  minutes. No evidence of erosion was noted at this site. 
This infiltration rate does not indicate adverse impacts have o c c m d  at this site. 

Average soil infh t ion  rates ranged from 3,520 to 62,637 mV32.5 minutes, and greater at one site 
(ie. sample plot number 03SF010). For comparison, average infiltration rates for samples obtained 
on compacted native road surfaces in the CJancyUnionviUe project area ranged from zero to 4,900 
Jl"Iv32-5 l T h ~ e s -  (u 1 0 4 $5 C O O  L) 

The lowest infiltration rate occurred on sample plot number 03SF008, where soil compaction was 
documented with soil bulk density data. Detrimental effects to soils have impaired water absorption 
capacity at site 03SF008. As mentioned previously, these detrimental effects likelyresult from past 
human occupation, placer mining, and nearby timber harvest. 

Two other rangeland sites have infiltration rates comparable to values obtained on compacted native 
road surfaces in the area: sample plot numbers 03SFOl8 and 03SF019. Both these sites have adequate 
ground cover and bulk density values that do not limit plant growth. So, it is unclear if infiltration 
rates these m sites have been adversely affected by gw. 

In summary, soil data indicates soil qualtty is adequate to support healthy rangelands at 14 of 21 sites 
sampled. For the remaining 7 sites, soil quahy may not be at levels desired for maintaining healthy 
rangelands: 

For two sites, soil quality has been impaired: sample plot number 03SF008 has been 
impacted by past occupation, miring and timber harvest; sample plot number 03SF005 has 
been impaired by pat erosion, where the cause is not certain but may be g ~ - r e l a t e d  
On five sites, soil quality may be either slightlyirnpaired or near the threshold for adverse 
impacts: sample plot numbers 03SF020,03SF020,03SF011 and 03SF014 had bare ground in 
excess of 15 percent; sample plot numbers 03SF018 and 03SF019 had infiltration rates 
comparable to values obtained on compaaed native road surfaces in the area. 

/s/ Susan R Far& 
Susan R Farley 
Soil Scientist 
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