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December 13, 2021
 
 
 
Ms. Priscilla Burton, CPSSc
Senior Environmental Scientist 
Price Field Office 
Utah Division of Oil, Gas, & Mining
319 N Carbonville Rd, #C 
Price, UT 84501
 

Dear Ms. Burton: 

First, many thanks for sending me the latest report entitled “Task 6425, post NOV 21228 
changes to Prime Farmland final topography”, pertinent references cited in the report, and other 
related documents about this issue. As you requested in your report for NRCS comments 
especially focusing on Issue 4. Calculations of weighted Kf values. I am concentrated on this 
issue. 

The K Factor is an index which quantifies the relative susceptibility of the soil to sheet and rill 
erosion. K Factor is used in the RUSLE2 soil loss prediction equation. The K factor of the 
Universal Soil Loss Equation is the most important measure of soil erodibility and has been 
adopted in many erosion models. The K factor can be estimated from simple soil properties by a 
nomograph. Later, the classical K factor equation was published to assist the calculation of K. K 
Values range from 0.02 for the least erodible soils to 0.64 for the most erodible. Soil properties 
affecting K Factor include texture, organic matter content, structure, and saturated hydraulic 
conductivity. Soils high in clay have low K values because they resist detachment. Coarse 
textured soils (such as sandy soils) have low K values because of low runoff. Medium textured 
soils (such as fine sandy loams) have moderate K values because they are moderately susceptible 
to detachment and runoff. Soils having high silt content are the most erodible of all soils as they 
are easily detached; tend to crust and produce high rates of runoff.  K Factors are based on 
extensive field research conducted by the Agricultural Research Service. The K factor can be 
estimated using the nomogram provided below. Also remember the K factor is applicable for 
agricultural condition (soil management/cultivation) because the nomogram was developed 
based on agricultural field research. Your situation deals with heavily disturbed mining 
operations where soils were heavily disturbed (completely removed) and later reconstructed. If 
this is an agricultural situation, estimation of K values is relatively easy using the nomograph. If 
you have all recently collected data on texture, structure, percent organic matter, and saturated 
hydraulic conductivity, use the nomograph to estimate the K values. Let me know if you need 
assistance on using the nomograph to estimate K values. If the situation warrants data collection, 
I can provide guidance using our data collection protocols. 
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Before dealing with weighted average K values, I am not sure whether the K values reported in 
your report can be used at all. First, my understanding is that soil samples were analyzed before 
disturbance. This can be used as an indicator for post-reclamation soil properties, but I think soil 
samples should be collected after the reconstruction of the profile and then analyzed to determine 
K values based on the current condition. 

Assuming that topsoil and subsoil was stockpiled separately and returned in the proper order, 
three of the properties should be relatively unchanged – silt+very fine sand; percent sand in the 
0.1-2.0 mm fraction; and percent organic matter. Organic matter is somewhat debatable since it 
can change based on changes to management. Given the relatively short time between soil 
removal and reconstruction, it probably changed little. Soil structure and permeability, however, 
are probably different. Soil structure is probably not well developed than the original soils. This 
would increase K. Permeability is also likely slower due to the lack of structure, or weakly 
developed structure. This would also likely increase K.

While we can determine a weighted average of K for a given profile/location on the ground, we 
shouldn’t average spatially. Although slopes range from 2.9% to 7.1%, it’s a matter of 
determining K at a sample site and determining the slope at that sample site. So, if we have an 
area with slopes of 7%, and we use the equation K x %slope=2.0 or less, then a K of 0.29 is the 
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threshold value (less is prime, more is not). Whereas areas with say 3% slopes would have a 
threshold of 0.67 for K. 

I’m assuming that the K factors provided for the four sample sites are pre-mining. If that’s the 
case, then it’s probably safe to assume that reconstructed soil K factors will be higher due to the 
reasons stated above. If you need assistance checking on the K factors provided from the 
permittee and can gain access to the soil properties data they used, I would be available to show 
how it’s done. 

Another my concern based on what you mentioned in your report is the concave slope where a 
depression was created at the middle of the farmland where ponding has been observed. If the 
reconstruction process developed concavity at the middle of field, it’s possible that the hydrology 
parameter for prime farmland is not met. Documentation of periods of ponding or saturation in 
the profile (“…water table that is maintained at a sufficient depth during the cropping season to 
allow cultivated crops common to the area to be grown”) may need to be made to confirm, if 
prime farmland criteria are to be met. : If you have any further questions, please contact me at 
bir.thapa@usda.gov or phone at 385-315-6248.

Sincerely, 

BIR THAPA, Ph.D.
State Soil Scientist
  

 


