






Is all “dirt” created equal?
Definition in soil science distinct while 
definitions by federal and state agencies vary
Topsoil, subsoil, cover material, suitable plant 
growth medium, etc. are often treated as the 
same but are not
On oil and gas disturbance, topsoil salvage is 
critical but understanding of what constitutes 
topsoil is also critical
Suitable subsoil may also be part of the picture



Aridisols are CaCO3-
containing soils of arid 
regions that exhibit at least 
some subsurface horizon 
development. They are 
characterized by being dry 
most of the year and 
limited leaching



Entisols are soils of 
recent origin (active 
soil forming 
environment). The 
central concept is 
soils developed in 
unconsolidated 
parent material with 
usually no genetic 
horizons except an 
A horizon. 



A and E horizons
Higher in organic 
matter
Lighter texture
Lower in salinity

B and C horizons
Lower in organic 
matter
Heavier in texture
Higher in salinity

NOTE:  Some subsoil may be suitable for plant growth



Seed mix 
selection will 
depend in part 
on the soil 
texture of a 
given site.



Provide soil fertility
Provides energy sources for soil microorganisms
Helps to kick start biological cycling
Top horizon material can be a seed source (both 
good and bad)

A little bit goes a long 
way…salvage with a spoon 
if you have to



CBMCC, 2004







General small and linear nature of disturbance; 
cumulative effects may be large 
Covers wide variety of landscapes and soils on 
any given project or component of that project



Critical to achieving reclamation 
success
Wise use of what is there on-site
Saves money in the long-term



Loss of organic matter and fertility
Loss of structure and resulting reduction of water 
infiltration
Inverted soil profiles where the worst material 
ends up at the surface
Erosion in areas of flashy rain
events
Loss of biological crusts



Also called cryptobiotic soils
Complex of slowly-growing cyanobacteria, algae, 
mosses and lichens 
Binds the soil particles together
Reduces erosion and retains scarce water
Provides usable source of nitrogen

http://upload.wikimedia.org/wikipedia/en/f/f5/Cryptobiotic_soil.JPG


Topsoil and useable subsoil should always be 
salvaged
Unsuitable subsoil and 
underlying paralithic/lithic 
should be stockpiled away
from topsoil and useable 
subsoil
Storage should be short-term,
if possible







Minimize length of storage, i.e., replace as soon 
as practical
Keep pile relatively shallow, if possible, to 
ensure microbial viability (deep piles will 
produce a significant amount of heat during 
the summer months)
Consider season of storage
Stabilize to prevent wind and water erosion (if 
greater than one growing season, may need to 
seed with desirable perennials)



Bare soil is an invitation 
for weed 
establishment…establish 
plant cover as soon as 
possible
Topsoil can be a major 
source depending on the 
pre-disturbance 
landscape….may want 
to consider spraying 
before salvage



Significant amount of acreage vs. well acreage
Historically on top of ridges, areas of low 
reclamation potential
Minimize road width, if possible
Plan with the end in mind



Inverted profiles….SAVE the top stuff



Traverses a variety of landscapes, soil types, and 
ecological site descriptions
One seed mix may not apply to all features
Crosses numerous landowners
Access may be difficult
Weed control may be                                
problematic
Post reclamation disturbance by 
vehicular traffic



Benefits
Minimizes mixing topsoil 
and subsoil
Reduces topsoil compaction
Allows for work in wet 
conditions

Disadvantages
Requires increased workspace, 
time and equipment
Vegetation root structure is 
disturbed across entire ROW
Stabilization and stockpiling of 
large volumes of topsoil



Benefits
Requires less workspace, time, 
and equipment than full-width 
method
Vegetation root structure is 
disturbed only in the travel 
lane

Disadvantages
Increased mixing of topsoil and 
subsoil 
Increased compaction of 
ungraded travel lane
Limited access during wet 
conditions
Spoil storage options reduced



Benefits
Requires a minimum amount of 
time, workspace, and equipment
Vegetation root structure is 
preserved

Disadvantages
Impractical on side-slopes or rough 
terrain
Increased  mixing of topsoil and 
subsoil
Increased compaction over 
ungraded travel lane
Limited access during wet 
conditions



Used to reduce velocity of surface runoff
Improve compacted soils that encourage rapid 
runoff and accelerated erosion
Improve water retention needed for seed 
germination and plant establishment



Tractor-mounted pitter/seeder digs hollows on 2-foot 
grid; seeds are broadcasted over pitted land in same 
pass
Pitters leave hollows instead of furrows; water and 
sediment collects on bottom of the hollow and promotes 
seed germination and growth in those bottoms
Linear features should contain pitting to avoid drill row 
erosion on undulating landscapes.



EARLY INTERIM 
RECLAMATION FINAL RECLAMATION



Incorporated in Wyoming in 1981

Energy related projects
Soils, vegetation and wetland    

services
Reclamation design, mitigation, and 

monitoring for energy related projects

Worked throughout WY and 
adjacent states



QUESTIONS 

bschladweiler@bksenvironmental.com
BKS Environmental Associates, Inc.

www.bksenvironmental.com
Gillette and Rock Springs, WY

http://www.bksenvironmental.com/
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