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EXECUTIVE SUMMARY 

L TTD Treatab ility Study 

DRAFT Cost and Performance Test Report 

The US Army conducted a Treatability Study to assess the potential of using an inactive, Army Peculiar 

Equipment (APE) 1236 deactivation furnace as a low temperature thermal desorption (LTTD) system for 

treating soil contaminated with volatile and semi-volatile organic compounds. The Treatability Study 

was conducted using the deactivation furnace located in SEAD-17 at the Seneca Army Depot Activity 

(SEDA) in Romulu s, New York . 

The APE 1236 deactivation furnace ' s waste feed system was modified to allow contaminated so il to be fed 

into the system ·s rotary kiln for therma l treatment. Within the kiln , the contaminated so il was heated from 

ambient temperatures to a final temperature of approximately 500 to 600 degrees Fahrenheit (°F) v ia 

contact with a counter-current flow of hot combust ion gases. During heating, vo latil e and semivolati le 

organic compound s contained in the contaminated so il feed were volatilized and liberated from the so il 

where they entered and mixed with the combustion gas stream. The combustion gases and the vo latilized 

organics then flowed into an afterburner where they were combusted at 1,400 to 1,600 °F for. a period of 

approx imate ly one to two seconds before the resu lting gases were channeled through a ser ies of a ir 

pollution control dev ices (APCDs - i.e .. High and Low Temperature Gas Coolers, a Cyclone, and a 

Baghouse) for exhaust gas conditioning and cooling prior to discharge to the atmosphere. 

Samp lin g and ana lysis was conducted on the system·s so lid waste feed and residue streams to doc ument the 

system· s abi li ty to thermally rem ove the organic contaminants from the soil via vo latil izat ion. The system· s 

ability to rem o\'e the organic contaminants \\as determined by comparing the concentrations of 

contam inants fou nd in the soi l afte r treatment to those recorded for the waste feed input. Add itiona lly. the 

compos it ion of the waste gases and particulate matter liberated during the thermal treatment process (i.e .. 

initia l thermal desorption and subsequent combustion in the afterburner) and processed w ithin the system · s 

air pollution control dev ice trai n was a lso documented via sampling and analys is of the waste gases and 

captured flyash. Finally, operationa l data was collected to define the economics of the treatment process . 

Based on the results of the LTTD Treatab ili ty Study, the fo llowing conclusions can be made: 

• The L TTD process was not enti re ly effect ive 111 reducing the PAH concentrations to level s belO\\ 

des ired levels TAG Ms. 

• The L TTD process has no effect on meta l constituent concentrations 111 the so il s. The meta l 

concentrations continue to exceed TAG Ms fo llowing treatment, as expected. 

• Fly ash wi ll need to be disposed of in a RCRA Subtitle C or D landfi ll due to metals concentration far 

exceed ing T AGMs. 
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• Limited stack gas sampling generally met the emissions criteria for dioxins/furans, total hydrocarbons 

and carbon monoxide. The results of VOST testing for VOCs were generally inconclusive. 

• The treatment cost for the L ITO process is estimated at $85 to $108 per ton of soil treated, due mainly 

to the high fuel consumption . Landfilling of the soils without treatment is significantly less costly at 

approximately $40 per ton. 

Based on the results of the Treatability Study and the cost comparison, it is not recommended that the 

L ITO process be used for treatment of onsite soils. This recommendation is based mainly on the estimated 

high cost of the LTTO treatment process . Additionally, LITO treated soils will still contain metal s and 

probabl y some of the higher boiling PAHs at concentrations that would necessitate alternative remedial 

acti ons. 
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The US Army conducted a treatability study to assess the potential of using the Anny Peculiar 

Equipment (APE) 1236 deactivation furnace as a low temperature thermal desorption (L TTD) system 

for treating soil contaminated with volatile and semi-volatile organic compounds. The proposed 

treatability study was conducted using the APE 1236 deactivation furnace located in SEAD-17 at the 

Seneca Army Depot Activity (SEDA). Figure 1-1 shows the location of the deactivation furnace at 

SEAD-1 7 at SEDA. 

The existing APE 1236 furnace ·s waste feed system was modified to allow so il contaminated w ith 

vo latile organic. semi-volatile organic. and low levels of organoch lorine pesticides and polychlorinated 

biphenyl compounds to be fed to the LTTD system for thermal treatment. Sampling and analysis was 

conducted on the system's so lid waste feed and residue streams to document the system ' s ability to 

thermally remove the contaminants from the soil via volatilization. The system's abi li ty to remove the 

organic contaminants was determined by comparing the concentration of contaminants found in the soil 

after treatment to those recorded for the waste feed input. Additionally, the composit ion of the waste 

gases and particulate matter liberated during the thermal treatment process (i .e ., initial thermal 

desorption and subsequent combustion in the afterburner) and processed with in the system· s air 

pollution control device (APCD) train was documented via sampling and analysis of the waste gases 

and captured flyash. Operational data was col lected to assess the economics of the treatment process. 

The S Army ·s preferred management strategy for soil found at SEDA that contains volatile organic 

chemicals at concentrat ions above regulatory limits is to treat the soil and to then reuse the treated soil 

as fill 1i1aterial. A less desirable management alternative is to partially treat the soi l to reduce the 

concentration of contaminants and to then transport (under appropriate manifests) it off-site for further 

treatment or disposa l. This study evaluated the cost-effect iveness of these a lternatives. 

Spec ifi c goa ls of the Treatability Study included the fo llowing determination s or demonstrations: 

• Organic chemical contaminated soils could be treated to a degree that reduced concentrations 

of volatil e organ ic. sem ivolati le organic. organochlorine pesticide. and polychlorinated 

biphenyl constituents to levels lower than State of New York Technical and Administrative 

Guidance Memorandum (T AGM) levels which would allow reuse of the soil as fill or as top 

cover in landfill s: 

• Total Petroleum Hydrocarbon (TPH) contaminated soil could be treated to a degree that 

reduced TPH concentrat ions to belO\\ I 00 parts per million : 
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• Exhaust gases released from the APE 1236 system during its operation treating soi I contained 

less that JOO parts per million by volume (JOO ppmv) of carbon monoxide. corrected to a level 

of 7 percent(%) oxygen on a rolling hourly-average basis; 

• Exhaust gases released from the APE 1236 system during its operation contained less than 0.05 

grains per dry standard cubic foot (dscf) of particulate matter, corrected to a 7% oxygen 

content; 

• Exhaust gases released from the APE 1236 system during its operation treating soil contained 

less than 0.2 nanogram s per dry standard cubic meter (dscm) of Polychlorinated 

dibenzo-p-dioxin (dioxins) and Polychlorinated dibenzofuran (furans) compounds, corrected to 

a 7% oxygen leve l; 

• Destruction and removal efficiency (DRE) achieved for vo lati le organic. semi-volatile organic. 

po lychlorinated bipheny ls and organo-chlorine pesticide contaminants equaled or exceeded 

99.99 percent for the process o r. if the DRE level could not de dem onstrated. that none of the 

target organic compou nds were present in the exhaust gases at levels above analytical detection 

limits: 

• Operation of the APE 1236 does not result in excessive fugiti ve emissions from the process or 

from associated waste feed or waste residue handling operations: 

• The APE 1236 system's Automatic Waste Feed Shutoff (A WFSO) system is full y functional 

and effectively works in the event of operating system upsets: and 

• The APE 1236 system is shown to pose an economicall y v iable a lternative to treat so il s 

containing TPH and semi-vo latile organic compound s. 

Thi s evaluat ion describes the tests that ,,·ere conducted to demonstrate the performance of the APE 

1236 system as an L TTD unit. The work was conducted in a manner that was consistent \\"ith the 

technica l requirements deve loped and recommended by the Interstate Technology and Regulatory 

Cooperation (ITRC) Work Group for On-S ite Thermal Desorpt ion of Solid Media Contaminated with 

Hazardous Chlorinated Organics. 

The Cost and Performance Test Report is divided into the following sections: 

Section 2 - Engineering Description of the LTTD System: Provides a detailed description of the 

major components and instrumentation used in the APE 1236 LTTD system. Operating procedures for 

soil treatment and automatic waste feed shut off (A WFSO) procedures are also included . 

Section 3 - \Vaste Feed Characterization: Provides a chemical characterization of the soil that was 

used as the feed stock for LTTD system. So il handling and stockpiling procedures are also included . 
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Section 4 - Treatment System Performance: Provides a summary of the treatability results as 

compared to the goals of the study. The section presents estimates of removal efficiencies, stack gas 

analysi s, operating parameters and fugitive dust monitoring. 

Section 5 - Treatment System Costs: Provides an estimate of the remediation costs associated with 

the LTTD treatment process. Additionally, a cost estimate was performed for remediation of SEAD-59 

soils us in g the L TTD process. 

Section 6 - Conclusions and Recommendations: Presents the general conclusions from the L TTD 

Treatab ility Study. A recommendat ion will made concerning the cost-effectiveness of using thi s 

process for future treatm ent of site soi Is. 

Appendices: Large Process Flow and Instrumentati on Diagrams (Appendix A): Continuous emissions 

monitoring data (Appendix B); sample calculations (Appendix C): operating data logs (Appendix D); 

and detail ed cost estimate (Appendix E). 
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