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Demonstration testing of a Thermal Desorption Unit to Receive 

and Treat Waste with Unlimited Concentration of PCBs

Thermal Desorption Schematic

High Performance Thermal Desorption Unit
Demonstration Testing

Requirements for Success

PROBLEM

• Strict regulations in 40 CFR 268 and 761

• Regulations require liquid PCBs be incinerated

• Currently, no incinerator is available for radioactive waste

• DOE and Commercial generators create radioactively contaminated 

liquid PCBs as a waste 

• Orphan waste with no treatment or disposal option 

SOLUTION

• EPA allows other technologies to treat PCBs as long as the 

destruction and/or removal is equivalent to incineration

• EPA approved Demonstration Testing to determine equivalence

• Approvals given if equivalently demonstrated

HP-TDU EPA PCB Approval History

• Oil prior to Solidification: 1,000,000 ppm PCBs

• Solidified Feed Concentration:  561,000 – 740,000 ppm PCBs

o Average Feed Concentration:  656,000 ppm

• Processed Material Concentration: All ND (<0.5 ppm)

• Calculated Removal Efficiency: > 99.999999 for All (8-nines)

• Total 2,3,7,8-TCDD TEQ: < 0.054 ng/dscm for all

The high performance thermal desorption unit located at the 

EnergySolutions Clive, Utah Facility has had eight full 

Demonstration Tests since 2004.  All eight Demonstration Tests 

were successful and provided additional regulatory approvals for 

the treatment of mixed wastes.

This high performance thermal desorption unit is the most robust 

thermal desorption unit in the World.   

Based on these Demonstration Tests, the following capabilities 

have been demonstrated and approved:

APPROVED WASTE MATRICES

• Soil and soil-like material

• Granular Solids

• Solidified Liquids

• Sludges

• Debris, < 4 inches

• Shredded PCB Capacitors and Ballasts

APPROVED WASTE FAMILIES

• Volatile Organic Contaminants (VOC)

• Semi-Volatile Organic Contaminants (SVOC)

• PCBs (any form)

• CMBST-Coded Contaminants

• Volatile Metals (e.g., mercury – RMERC)

OTHER APPROVED CAPABILITIES

• UHC Dioxins and Furans

• Radiological “Free Release” of Condensate 

• Unlimited SVM and LVM toxic metals (Pb, Cd, As, Be, Cr) 

• Unlimited halogen content (Cl, Fl, Br, I)

Regulatory Approval

Demonstration Testing Results

Issue

Timothy Orton, P.E., EnergySolutions & Carl Palmer, P.E. TD*X Associates LP

USEPA Approval

Date

Maximum

PCB 

Concentration

for Treatment

Maximum Incoming

Waste PCB

Concentration

Notes

12/4/2007 6,888 ppm 6,888 ppm Only for soils and sludges

5/21/2009

6,888 ppm 6,888 ppm Only for soils and sludges

162,733 ppm 209,167 ppm Shredded PCB Capacitors

9/16/2011 656,000 ppm 1,000,000 ppm
No limits on 

concentration or matrix

• Processed Material (solid) < 2 ppm PCBs

• Removal Efficiency (RE) > 99.9999% (6-nines)

• Exhaust dioxin equivalent (2,3,7,8-TCDD TEQ)  < 1 ng/dscm

Thermal Desorption Capabilities

DEMONSTRATION TESTING PLAN

A testing plan was submitted to EPA (headquarters and Region 8) and 

the Utah DEQ on July 24, 2009.  The plan had a clear final goal of 

being able to receive and treat any concentration of PCBs, up to 

1,000,000 ppm.  The plan was approved by all parties and included a 

shakedown period with an associated pre-test followed by a three-run 

Demonstration Test.

STEP-BY-STEP PROCESS

• Receive radioactive PCB Large Capacitors

• Puncture and drain liquid from Capacitors

• Sample and store liquid drained from Capacitors

• Pour liquid into absorbent material (solidify)

• Feed absorbed liquid into Thermal Desorption Unit

• Heat according to confidential treatment recipe

• Sample processed material; cool and convey into container

• Collect condensate into separate container

• Dispose of solid processed material in Mixed Waste Landfill

• Ship off condensate for radiological free-release and incineration

• Shred drained capacitors and process in Thermal Desorption Unit

DEMONSTRATION TESTING

• Five-days (March 31, April 1, 2, July 27, and 28, 2010)

• PCB Feed and Chemical Spike for Utah DEQ Testing

o TCE, 1,2-DCB, trans-1,2-DCE, p-cresol

 7,000-10,000 ppm each

• All treatment runs lasted approximately 4 hours

• Pressures maintained below atmospheric

• Oxygen generally maintained below 3%

PCB Issue

• Final Reports submitted October 26 and December 1, 2010

• EPA Approval Dated September 16, 2011

o Allows 656,000 ppm PCBs to be treated

o Allows blending to 656,000 ppm from any concentration

Final Result

NO LIMITS ON PCB RECEIPT FOR THERMAL 

DESORPTION TREATMENT AT THE 

ENERGYSOLUTIONS CLIVE FACILITY !!!
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