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N

Problem

Goal: Bring soils back to agricultural production.

30 rail cars



Solution:  Thermal Desorption

…but some unknowns



Soil Physical Properties
- Available water

- Cone Penetrometer Resistance 
or Bulk Density

- Organic Matter

Soil Chemical Properties
- Electrical Conductivity

- Sodium Content
- Nutrients

- pH

Soil Biological Properties
- Nutrient Cycling

- Enzyme Production
- Microbial and Fungal Pools

- Carbon turnover

Holistic Approach to the Remediation/Reclamation/Restoration of Soils

Soil Health/Quality

Yield or 
Productivity

Can TD-treated soil be used for agricultural productivity?



Williams-Zahl loams, 3 to 6 percent slopes, 2e and 3e

Lehr loam, 2 to 6 percent slopes, 3e



Soil Samples

• Native Topsoil (TS)
• Native Subsoil (SS)
• Contaminated 

stockpile (SP)

Thermally Desorbed
• Topsoil (TS-TD)
• Subsoil (SS-TD)
• Stockpile (SP-TD)



Laboratory/Greenhouse analyses – Physical and Biological

• Aggregate stability  

• Saturated hydraulic conductivity 

• Soil organic carbon 

• Microorganism populations

• Microorganism activity

• Wheat grain quality





Laboratory analyses – Chemical

• Cation exchange capacity

• Cation selectivity

• pH

• Phosphorus sorption

• Phosphorus desorption



Field study  



Soil mixes

A: native, non-contaminated 
topsoil 

(TPH < 5 mg kg-1)

SP: contaminated soil that has 
been excavated and stockpiled, 

but not yet treated
(TPH 1475 mg kg-1)

TDU: contaminated soil that 
has been treated by TDU

(TPH  229 mg kg-1)

Composted bedding 
(manure, m) 10 soil treatments

TDU + A
(TPH  110 mg kg-1)

SP + A
(TPH  704 mg kg-1)



Soil mixes
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A
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3 replications



2016 2017 2018

Cropping System



A = topsoil
TDA = 1:1 Thermally desorbed plus A
SPA = 1:1 Stockpile plus A
TD = Thermally desorbed
SP = Stockpile





ppb)



Fall 2018



lbs/a
Forage Oats: 20
Slender WG: 7
Forage WRye: 40
YB Clover: 3 

Fall 2018



Winter 
2018



Spring 2019



Spring 2019



August 
2019

Photo 
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Jensen

Spring 2019

Grain sorghum, 8 lbs/ac



Williams-Zahl loams, 3 to 6 percent slopes, 2e and 3e

Lehr loam, 2 to 6 percent slopes, 3e



Soil recommendations

• Sourcing good topsoil is key
– 2% OM, loam texture, neutral pH, low EC and %Na, “weed free”

• Compaction may likely occur upon spreading
• Blending topsoil with lower-quality soil may be adequate
• Thermal desorption will decrease OM and soil biology
• Plants grown in “low levels” of hydrocarbons did not pose risk
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