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Notice

The U.S. Environmental Protection Agency (EPA) strives to provide accurate, complete, and
useful information. Neither EPA nor any person contributing to the preparation of this
document, however, makes any warranty, expressed or implied, with respect to the usefulness
or effectiveness of any information, method, or process disclosed in this material. Nor does
EPA assume any liability for the use of, or for damages arising from the use of, any information,
methods, or process disclosed in this document

Any mention of trade names or commerCIal products does not constltute endorsement or
recommendation for use.
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Douglas W. Grosse : ' , .
L . |
Environmental Engineer
Technology Transfer Branch
National Risk Management Research Laboratory
U.S. Environmental Protection Agency
26 West Martin Luther King Drive
Cincinnati, OH 45268-0001
. 513-569-7844
Fax: 513-569-7585
E-mail: grosse.douglas@epamail.epa.gov

Douglas Grosse has a B.A. in English literature from Ohio University and an M.S. in environmental science
(engineering) from the University of Cincinnati. He has worked as an environmental engineer at the U.S.
. Environmental Protection Agency (EPA) in Cincinnati, Ohio, for the past 18 years. He obtained a Certified
Electroplater-Finisher certification from the American Electroplaters and Surface Finishers Society in 1988.

- Mr. Grosse is currently working in EPA’s National Risk Management Research Laboratory. His past
experience includes in-house wastewater and hazardous waste research at EPA’s pilot plant facilities;
serving as a pilot facility manager and project officer (Center Hill Laboratory); working on the Superfund
innovative technology evaluation program; serving as a Resource Conservation and Recovery Act (RCRA)
corrective action coordinator; and providing technical assistance in Superfund, RCRA, and treatability
studies as an aqueous treatment specialist. Currently, Mr. Grosse is working in technology transfer,
serving as a specialist in site remediation and industrial wastewater treatment.
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Overview of Wood Preserving Site
Remediation
by 7
Douglas W. Grosse - -

us Environmental ‘Protection Agency -

_ National Risk Management Research
- Laboratory

- J

Outline
+ Site Description
* Treatability Studies

* Technology Applications

- Background

- * Wood Preserving Sites
+ Contaminants of Concern
« Analytical Methods

+ Presumptive Remedies
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Conlaminent Migrdiion from Modeled Wood
PreservingSite
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. SITE Characterization Leach Tests (SPLP)
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~Treatability Studies ,
- Start/TSAP -
» NPL Sites:
- RAB
- ACW
- MCB

-

Remedial Action Technology
' Description '
. Prétreatment
-« Soil Treatment
- Groundwater Treatment
'Remedial Options For Creosote Emuléion,s o :
Contaminants of concern: Creosote, PCP, dioxins ) o . - . &
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Remedial Options For Creosote Contaminated Soil
Contarninants of reanole. Portachloroshanol. | Ie3. Dicxins

J

/

Pretreatment: Soil Washing

+ Objectives
« Wet Screening And Sieving

» Results

o
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Soil Washing Test Procedure
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Soil Treatment Technology
» Bioremediation
» Immobilization

« Physical Separation

o )

Bioremediation . '
« Description
+ Slurry-Phase

» Fenton’s Reagent

« Land Farmingv

N _

~ Solidification/stabilization

- Description.
« Formulations
+ Analytical Procedures

* » Treatability Study

\_ )
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Thermal Treatment

* Description
« Thermal Desorption
+ Incineration

» Case Study

Solvent Extraction

- Description
» Advantages
* Limitations
» Case Study

N /

Base-Catalyzed Decomposition

+ Description
« Advantages
+ Limitations

+» Treatability Study

o J
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- Groundwater Technologies

+ Photolytic Oxidation
+ Carbon Adsorption

» Membrane Separation

e

Cost Estimate for Water
. Treatment Technologies
Technology Cost Cost Factors Pet.
(5/1,000Cal)
Photo O - 3904422 Blectricity EPA, 1990
Carbon 138 Coc. - IT, 1996a
Hydauic R Depth” EPA, 19023
Biotreat . 2041456 Location EPA 1991

N

o ™

Cost Estimate for Soil - .
Treatment Technologies
Technology Cost {($/Kr) Cost Fackors © Ret
Soil Wash 0200 - Residls * Bogenesis 1993
£ 96250 Heterogeneity T, 1996a
D 100-600 Moisire ER199%
sE 94112 Rasideis A, 1998f
BCD 200500 Fesidals . B, 1950b
Biotreat 4405 Method B 1ooad
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The Wood Preservmg Industry
- From the Perspective of
RCRA and CERCLA B

~ George E. Parris
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George E. Parris

American Wood Preservers Institute
2750 Prosperity Avenue - Suite 550
Fairfax, VA 22031-4312
703-204-0500

Fax: 703-204-4610

Dr. George E. Parris holds a Ph.D. in organic chemistry from the Georgia Institute of Technology, and
pursued a post-doctoral appointment at the National Bureau of Standards in analytical and environmental
chemistry, where he focused on the environmental chemistry of arsenic. Dr. Parris has worked in the .
Environmental Protection Agency’s (EPA's) Office of Toxic Substances, served as a research chemist and
policy analyst for the Food and Drug Administration, and acted as a consultant to EPA regarding the Toxic

Substances Control Act (TSCA) and Resource Conservation and Recovery Act (RCRA) programs. He has

also worked at a private engineering firm, where he managed remediations of Superfund sites and

underground storage tanks. Dr. Parris. further -coordinated the Department of Energy’s (DOE’s)

Environmental Restoration Programmatic Environmental Impact Analysis and managed a Corps of

Engineers’ project to conduct an installation-wide assessment for Fort Riley, Kansas.

In 1996, he joined the American Wood Preservers Institute as the Director of Environmental and
Regulatory Affairs, and has since visited approximately 30 treating plants and related facilities. He has
been especially active in RCRA; Federal Insecticide, Fungicide, and Rodenticide Act; Comprehensive .
Environmental Response, Compensation, and Liability Act;"and Clean Air Act issues that affect the
industry. Dr. Parris has published approximately 20 peer-reviewed basic research papers, a variety of
magazine articles, and a long list of government technical support documents.
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The Wood Preserving Industry from the
Perspective of RCRA and CERCLA

Presented By
George E. Parsis, FhD,

Director of Environmental and Regulatory Affairs
- “American Wood Preservers Institute

For The

US EPA Wood Preserving Site Remedizion and
Technology Transfer Seminar Series

N y o .

History of Modem Wbod Preservation and
Environmental Regulation

* 1400-1850 Wooden ships and archaic wood preserving efforts
1767 Copper sulfats recommended for wood preservation in Furope '
1832 Patent for prescrvation of wood ssith mevcury chloride (Kpanizing)
1836 Coabtar creosote pasented as wood preservative in Exaope

" 1837.9 Pitenss for copper wood prescruatives tsswed in Esrope
. 1m1 950 Rallroad Expansion
' 1840 Pressre-Treatmens Preserviag .

1850-1900: Ziac chloride sometimes suith tannic acid widely usad to treat raflroad ties and timbers
1675 First major creosote treating plant (West Pascagoula, Mississippi)
xwxmmfmmu@ndmw

( * 19501975 Affluent Suburban Lifestyle Expansion \ 7 ’ , : , -

1950s Pentechlorophénol enters wood

1965 Produchon:
Pressure-ireated,Wood Production (1965)
441 Treating Plants

159 million gal;lons.of creosote
60 million gallons of petroleum {no zinc)
20 million pounds ofpmcﬁlamhheml

1967 CCA first used in utility poles
19705 Woodea decks popular
1970 US EPA established

Seminar Series on Wood:;Preserving Site Remediatiqn e Co June-July, 1997
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1976 Touk Substancon Cantrol At (TSCAY

190 KORA Jimre sad Derbred-froea niles
1935 RCRA Lamt Dispceal Reseriotions
1966 RCRA Cecsninad in poliey

1984 CERCLA Agvtalble oc Redevant and
Agprogeiace Koqeremcan

Ml‘mlﬂu&&hﬂ—wﬁnw
ageanont en weod preservicires

T2 RCRA Listings (K001, FOI7, P02,
FOH K05)

1968 RCRA Sub-part W Dep Pads
1997 RCRA LDA Thase IV (FOI2, FO34, FOOS)

+ 19752000 Era of Enviconmantal Regulation

1977 Foseuoces Conservation sed Recovery Act (RCRA)
199G Caenpectraire Ernrvirorumentad Resporse, Compenitacion, sod Liablity Act

Pressure-treatod Wood
Production (1896)

Over 451 plants

634 million cubic feet
{14% creasote, 5%

~

oty

Treervivg -ﬂ\q‘h-a-&h-uk
Woad ¥
{resioe-vocns prevervative}

st

Seminar Series on Wood Preserving Site Remediation

14

June-July, 1997 .




Seminar Series on Wood Preserving Site Remediation ' o June-Jduly, 1997 -

15







' Remediation of Wood Treating Sites:
~ Solidification/Stabilization

Edward R. Bates
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Edward R. Bates |
b . e
Physical Scientist
Site Management Support Branch
Land Remediation & Pollution Control Division
National Risk Management Research Laboratory
U.S. Environmental Protection Agency
‘ Cincinnati, OH 45268
- 513-569-7774
Fax: 513-569-7676

Edward Bates holds a B.S. and an M.S. in geology from Michigan State University. He has 25 years of
experience in environmental investigation and reclamation. For the past 20 years, Mr. Bates has been
working at the U.S. Environmental Protection Agency where he is a specialist in remedial design/remedial
action, solidification/stabilization, and the remediation of battery recycling and wood preserving sites. He
has also worked on the characterization and remediation of 12 wood treating sites and over 40 Superfund
sites.
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- REMEDIATION OF WOOD TREATING SITES

SOLIDIFICATION/STABILIZATION

By

Edward R. Bates
NRMRL/USEPA

N,

R

Solidification/Stabilization

Purpose: To reduce the mobility o
' “contaminants R

Treated Product Properties ’

Chemical - SPLP Leachate
" PAH’s - BaP Potency Equivalents
PCP
. Dioxins -TCDDTEQ
Physical
UCS - Unconfined Compressive Strength
~ Permeability
Volume Expansion

N /
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Dioxin Leach Tests
Untreated Soil (ppg-TEQ)

Site Totals {1) TCLP(2) SPLP(2)
American Crecsoto (TN) 50,000,000 9.8 320
TexarkanaWood (TX) 8,750,000 14 6,200
McCormick Baxter (CA) 14,000,000 110 9,800
Selma (Area C) (CA) 12,000,000 27.9 144

(1) MTD 8,280

(2) MTD 8,290

J

/

-

\

PCP Leach Tests

Untreated Soil (ppm) (1)
Site Totals TCLP SPLP
Amorican Creosote (TN) 200 1.0 8.2
Texarkana Wood(TX) 305 0.7 72
HcCormick Baxter (CA) 347 0.36 13
Selma (Ares C{CA) 1,100 3.13 85
{1) MTD 8270

/

-

e

PAH Leach Tests
Untreated Soil (BaP TEQ - ppb) (1)

Site Totals TCLP SPLP

\

American Creosote (TN) 29,000 ND (2.8) 2.8
Texarkana Wood (TX) 43,500 ND(09) 11
McCormick Baxter (CA) 54,000 ND(28) 14

{1) MTD 8,270

_/

Seminar Series on Wood Preserving Site Remediation
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elative Potency Factors for Benzo (a) pyrene (BaP)
Potency Estimates [1]

PAH Name . BaP Potency Factor [1]

Benz (a) anthracene - 0.1

Benzo (a) pyrene : 1.0

Benzo (b) fluoranthene 0.1

Benzo (k) fluoranthene . 0.01

Chrysene 0.001

Dibenz (a,h) anthracene : 1.0

Indeno (1,2,3-cd) pyrene . ' 0.1

1. Provisional Guidance for Quantitative Risk Assessment of

K Polycyclic Aromatic Hydrocarbons. EPA/600/R-93. July 1993. j

’ Solidification/Stabilization

Treatability Test Results for 3 sites

\___ R,

Selma Pressure Treating
Selma, California

Contaminants: PCP, CCA

Remediated 1993

\_ v Y,

Seminar Series on Wood'Preserving Site Remediatiorn ' L -~ June-July, 1997
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Selma Performance Samples

PCP (ppm)
Untreated Treated
Total 1,100 —
TCLP 3.1 <0.1
SPLP 39 <0.1

- /)

Selma Performance Samples.
Dioxins (TEQ - ppq).

Untreated Treated
Total 12,000,000 —
TCLP 28 0.025
SPLP 144 <0.01

- /

NG A

Selma Performance Samples

Arsenic (ppm)
Untreated Treated
Total 204 —
TCLP 1.32 0.11
SPLP 0.5 <0.01

o _/
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Selma Performance Samples

Chromium (ppm)
Untreated Treated
Total T 223 -
TCLP 004 020

"~ SPLP - 001 010

\ ,

~

J

e

9

Selma Performance Samples
Physical Properties

ucs | >100 psi 7
Permeability . 7 <1X107 cm/sec

Volume Increase = 35%

_J

~

Ve

-

McCormick/Baxter Site
- Stockton, California
Treatability Study

Contaminants: PCP, PAHSs, Dioxins
Reagent Cost =~ $50/Ton Raw Soil

Y

/
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McCormick/Baxter
PCP (ppm)

Untreated Treated

\

Total 347 —
TCLP 0.36  ND (0.001)
SPLP 13.0 ND (0.001)

/

/

\

\

McCormick/Baxter
Dloxins (TEQ - ppq)

Untreated Treated

/

o

Total 14,000,000 —

TCLP 110 26

SPLP 9,800 1
McCormick/Baxter

PAHs (BaP TEQ - ppb)

Untreated Treated

Total 54,000 —
TCLP ND (2.8) ND (2.8)
SPLP 14 ND (2.8)

/

Seminar Series on Wood Preserving Site Remediation
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- VMcCormick/Baxter
Arsenic (ppb)
Untreated Treated
Total 80,000 -
TCLP : 191 _ 644
SPLP 189 - ND(20.0) ‘

J

American Creosote Site
Jackson, Tennessee -
Treatability Study

Contaminants: PCP, Dioxfns, PAHs

\

/,

American Creosote

PCP (ppm)
Target Untreated Treated $20* Treated $62*
Total — 200 - -
TCLP  — 1.000 2,500 J—

SPLP  0.200 8.200 1.900 0.012

*Formula Cost Only

N

-

/
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American Creosote
Dioxins (TEQ - ppq)

Target Untreated Treated $20 Treated $62
Tolsl  ~— 50,000,000 - —
TP - 9.8 14 -
SPLP 30 320 9.6 14

N _

- R

American Creosote
PAHs (BaP TEQ - ppb)

Target Untreated Treated $20 Treated $62

Totasl — 29,000 — —_
TCLP  —  ND(2.8) ND (2.8) —
SPLP 10 28  ND(2.8) ND (2.8)

N /

4 )

American Creosote

Physical Properties
Target Treated $20  Treated $62
ucs 100 1,071 1,240
(psi)
Permoability  1X10% 1.1X10° 4.1X107
{Cm/sec)

- J
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“TexarkanaWood Site
Texarkana, Texas
Treatability Study

Contaminants: PCP, Dioxins, PAHs

Texarkana Wood Site
PCP (ppm)

Target Untreated Treated $54* Treated $66*

™

Total —- . 305 - -
TCLP - 069 . . 0077 0.005
SPLP 0.20 7.2 0.15 0.07

*Formula Reagent Cost Only

\_

B

-

Texarkana Wood Site

*Cost of Reagents Only

-

Dioxins (TEQ - ppq)
Target Untreated Treated $54* Treated $66*
Total — 8,750,000 - -
TCLP —_ 14 17 17
SPLP 30 6,200 12 29

~

J
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Texarkana
PAHs (BaP TEQ-ppb)
Target Untroated Treated $54* Treated $66*
Tota! -— 43,500 — —
TCLP — ND (0.9) 41 ND (3.6)
SPLP 10 11 ND (0.8) <0.98
*Reagent Cost Only

N\ _/

e N

TexarkanaWood Site
Physical Properties
Target Treated $54* Troated $66*
ucs 100 620 340
(ps)
Permoability 1X10* 5.6X107 1.4X107
{cm/sec)
*Reagent Cost Only

N J

e ™

Typical Achievable Resuits

SPLP PCP <0.2 ppm

SPLP Dloxins <30 ppqTEQ

SPLP PAHSs <10 ppb as BaPTEQ
ucs >100 psi
Parmeability <1X10-6 cm/sec

Reagent Formula Cost $40-70/Ton Soil

N /
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Wood Preservmg Slte Remedlatlon
Usmg Solvent Extractlon |

John Markiewicz

~.Seminar Series on Wood Preserving Site Remediation : : , June-July 1997
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John Markiewicz ‘
b | .
Chemical Engineer
C3 Engineering
P.O. Box 726
Andover, MA 01810
508-475-5540
Fax: 508-475-5540
E-mail: johnpm@tiac.net

John Markiewicz earned his B.S. in chemical engineering from the University of Pittsburgh. He has 17
years of technical experience developing chemical processes and process improvements for
commercialization. During the course of his association with CF Systems Corporation, Mr. Markiewicz
accumulated over 9 years’ experience working with an innovative solvent extraction technology using
liquefied gases and supercritical fluids. In his role as Development Manager, he designed, conducted, and
managed laboratory and pilot-scale studies used to develop and optimize the technology for specific
chemical and environmental applications in industry and government. He then assumed technical
responsibility for the start-up and safe operation of CF Systems’ first commercial unit—an extraction
process using liquefied propane in a resource recovery/waste minimization application for a major U.S.
Gulf coast refinery. ‘

Mr. Markiewicz is the founder of C3 Engineering, which provides high quality process engineering services
to industry and government. He recently contracted with CF Environmental Corporation to provide
engineering services in support of a commercial extraction and remediation process at a former wood
treating site contaminated with polyaromatic hydrocarbons, pentachlorophenol, furans, and dioxin. Mr.
Markiewicz has presented and published numerous papers and is a member of the American Institute of
Chemical Engineers.

Seminar Series on Wood Preserving Site Remediation S _ . June-July, 1997
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. Wood Preserving Site
~ Remediation using
Solvent Extraction
John Markiewici

Introduction

® More Than 50 Wood Treating Sites In U.S.
~ Requiring Remedial Action
m Contaminamts of Concern Include:

- Polyaromatic Hydrocarbons

- Pentachlorophenol

- Furans

- Dioxin

— J

~ Introduction (continued) = R o .

® Bench and Pilot Scale Treatability Studies
Demonstrated Solvent Extraction as a
Viable Technology o
m CF Environmental Corporation Currently in
- Commercial Start-Up of a Solvent
. Extraction Facility in Conroe, TX

’ Semi'nar' Séries 6n Wood Preserving Site Remediation i C -  -June-July, 1997
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Advantages of Solvent Extraction

m Accept Variety/Levels of Organic
Contaminants in Soils, Sludges, Sediments

m Removes Organic Contaminants One to
Several Orders of Magnitude

® Environmentally Friendly - no combustion,
pyrolysis, etc.

m Commercially Proven and Available

/

\

Limitations of Solvent Extraction

m Solvents Are Flammable, Toxic or Both

= May Not Be Cost Effective for Small
Quantities

m Potential for Emulsion Formation

= Technology Does Not Destroy Organic
Contaminants

m Technology Typically Is Limited to 99.5%

or Less Reduction of Organics

-

\

Solvent Extraction Variables

 Contactor Type (Mixer, Packed Bed, Etc.)
m Solvent Type

m Solvent to Feed Ratio

u Extraction Stages

® Contact Time

m Extraction Temperature

m Feed Pretreatment Requirements

/
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Critéria for Solvent Selection )

m Effectiveness in Extracting the
Contaminants from the Waste Matrix

m Economical Separation of Solvent from the
Contaminants for Recovery and Reuse

H Low Solvent Cost and Toxicity

Solvent Types

B Liquefied Gases _ o
- propane, butane, dimethy! ether

m Supercritical Fluids
- carbon dioxide - _

| Critical Solution Temperature Solvents
- triethylamine, diethylamine ’

m Conventional Hydrocarbon Solvents
- alkanes, alcohols, ketones

-/ %

Solvent Extraction Process Schematic

Concentrated i . . - ' ’ ' a
Organic -
Maka-up Product
Solvent

Contaminated " Solvent
Matrix Clean Solvent | Recovery

‘ ¢ vmergal;ies

I Feed Solvent

Separation

Residual Solvent by Solids/Water

Water Solids
Recovery

' . Treated Sotids 1
\ . Product J

7 Seminar Series on Wood Preserving;Siie Remediation » , June-July, 1997
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Solvent Extraction Vendors

m CF Environmental Corporation
- liquefied gas solvents, supercritical fluids
m Terra-Kleen Corporation
- conventional hydrocarbon solvents
® Biotherm, LLC
- conventional hydrocarbon solvents
= Resources Conservation Company
- critical solution temperature solvents

NS /
)

CF Systems’ Performance Data (Pilot Scale)
United Creosoting Superfund Site
Non-Carcinogenic PAHs

Feed Treated Reduction
Compound {mgikg) (mgfkg) (s
Napthalene 590 15 997

Acenaphbwlene 15 g 80.0
Acaonaphthene 360 2 99.1

Fluorene 380 3 ©9.0
Phenanthvene 590
Anthcacene 330
Flugranthene 360
Pyrene 360
Total nc-PAHs 2985

N ——

CF Systems’ Performance Data (Pilot Scale)
United Creosoting Superfund Site
Carcinogenic PAHs

Feed Treated Reduction
Compound (mg'ka) {mgikg) %)
Cleysene 110 91 917
Barzolalantvacene 100
Barzo{kWuoranthene 50
BorzobWucranthene 51
Boraoiaipyrene 48
denc{123-cdipyrene 19
Dibenzo(a hjanitvacene ND
Berzolghu)peryiene 20
Total c-PAHs 398
cPAHS(BAP equiv) 543

. -

Seminar Series on Wood Preserving Site Remediation
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CF Systems’ Performance Data (Pilot Scale)
United Creosoting Superfund Site
Pentachlorophenol

Feed -~ . Treated ,Reducﬁon

Compound --{mg/kgy . (mgkg) T (%)
Pentachlorophenol 380 g -58 847

N
S

Factors Impacting Cost

m Quantity of Material Requiring Treatment
W Project Duration
¥ Required Treatment Levels

Reference

B EPA’s Engineering Bulletin on Solvent

Extraction
- Document # EPA/540/S-94/503

Y
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Chemlcal Dechlorlnatlon of Wood
Preservmg Waste Components
‘Using the Base-CataIyzed |
Dechlorlnatlon (BCD) Process

~ Thomas O. Tiernan

Seminar Series on Wood P;esewing Site Remediation o ' -~ "June-July 1997
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Thomas O. Tiernan

Toxic Contaminant Research Program
Wright State University

175 Brehm Laboratory -

3640 Colonel Glenn Highway

Dayton, OH 45435

937-775-2202

Fax: 937-775-3807

Thomas Tiernan holds a B.S. in chemistry from the University of Windsor and M.S. and Ph.D. degrees in
chemistry from Carnegie-Mellon University. For the past 22 years, he has directed an extensive
environmental research program at Wright State University, developing and implementing complex
analytical methods to characterize toxic organic chemicals in numerous media.. This has helped develop
several analytical protocols that have been applied in the conduct of numerous environmental assessments
and remedial action programs. Dr. Tiernan’s laboratory has also conducted studies in connection with the
assessment and cleanup of hazardous products resulting from fires involving polychlorinated bipheny!
(PCB) dielectric fluid- transformers; related studies have been aimed at evaluating the risks posed by toxic
organics generated by municipal and hazardous waste incinerators. Prior to joining the faculty of Wright
State University, Dr. Tiernan was a U.S. Air Force civilian research scientist and laboratory director for 15
years at Wright-Patterson Air Force Base, where he was the scientific and administrative director of a large -
research group that encompassed both in-house and external contract research programs in physical,
analytical, and environmental chemistry. These programs involved studies of radiation chemistry of
fundamental electron, ion and free radical processes, as well as development of specialized mass
spectrometric and related instrumentation. The latter phases of this work involved studies to assess the
environmental impact and to achieve ultimate disposal of the inventory of Agent Orange.

Dr. Tiernan is currently a professor of chemistry and the director of the Brehm Laboratory at Wright State
University. Recent research and development work by Dr. Tiernan's laboratory is concerned with
alternative chemical treatment technologies for remediation of hazardous waste sites, particularly for
dehalogenation of PCBs, polychlorinated dibenzo-p-dioxins, polychlorinated dibenzofurans, various
chlorinated pesticides and solvents, and contaminated soils. These studies are currently focused on the
Base-Catalyzed Decomposition Process. Dr. Tiernan has authored more than 200 publications; presented
invited lectures through the United States, Canada, Europe, and Japan; and organized and chaired
symposia at both national and international scientific conferences. Dr. Tiernan has served as a critical
reviewer of EPA reports and documents, including several recent Health Assessment, Chemical Criteria,
and Remedial Technology documents, as well as reports relating to specific environmental assessments
conducted by EPA and its contractors. Dr. Tiernan has also served on many peer review panels to review
and evaluate EPA, U.S. Department Of Energy, U.S. Air Force, and U.S. Army research programs. Dr.
Tiernan is a member of the National Academy of Sciences - National Research Council Committee on
Alternative Chemical Demilitarization Technologies.
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CHEMICAL DECHLORINATION
OF WOOD PRESERVING WASTE
COMPONENTS USING THE -
BASE-CATALYZED
DECHLORINATION (BCD) PROCESS

THOMAS O. TIERNAN, PH.D.

WRIGHT STATE UNIVERSITY , - ,
BREHMLABORATORY : , : , -
DAYTON, OH 45435 S : :

MAJOR TOXIC CONTAMINA,NTS '
IN PENTACHLOROPHENOL
WOOD PRESERVING MATERIALS .

CHLOROPHENOLS
(PENTA-, TETRA-, TRICHLORINATED)

POLYCHLORINATED DIBENZO-p- DIOXINS
AND POLYCHLORINATED DIBENZOFURANS -
(PRINCIPALLY HEXA-, HEPTA- AND
OCTACHLORINATED)

POLYCYCLIC AROMATIC HYDROCARBONS
(ACENAPHTHENE, ANTHRACENE,

BENZ(a)ANTHRACENE, CHRYSENE,
- FLUORANTHENE, PHENANTHRENE, PYRENE)

POLYCHLORINATED DIBENZO-p-DIOXINS - o '
(PCDDs) AND POLYCHLORINATED = _ , ' s , , .
DIBENZOFURANS (PCDFs) , : .

75 PCDD ISOMERS ANDK1357 PCDF ISOMERS -
- RANGING FROM MONO- THROUGH
OCTACHLORINATED

2,3,7,8-SUBSTITUTED ISOMERS ARE
CONSIDERED TO BE MORE TOXIC

2,3,7,8-TETRACHOLORDIBENZO-p-D]OXIN
~ (TCDD) MOST TOXIC SINGLE ISOMER .

g Y
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BASE-CATALYZED DECHLORINATION
{(BCD) PROCESS

A CATALYTIC HYOROGENATION PROCESS IN WHICH
CHLORINE ATOMS ARE REMOVED FROM CHLORINATED
MOLECULES AND REPLACED BY HYDROGEN ATOMS

{{—C§+f330iil+lk'—ﬂ-3%‘:’:‘%>R'+R—H+NaC1+HzO
vl B Beerd I g~

IT HAS BEEN SHOWN THAT BCD OF POLYCHLORINATED
MOLECULES SUCH AS PCDDs, PCDFs, PCBs OCCURS BY
STEPWISE REMOVAL OF CHLORINE ATOMS BEGINNING WITH
THE HIGHER CHLORINATED ISOMERS AND CONTINUING TO
THE LOWER CHLORINATED ISOMERS UNTIL
DECHLORINATION IS COMPLETE

/

(

-

\

MATERIALS SUBJECTED TO BCD
IN THE PRESENT BENCH-SCALE STUDY

WASTE CHEMICAL SOLUTIONS CONTAINING
CHOLOROPHENOLS, PCDDs, PCDFs AND
PAHs WERE EXTRACTED FROM
CONTAMINATED WOOD PRESERVING SITE
SOILS BY:

1) THERMAL DESORPTION
2) SOLVENT EXTRACTION

THE ORGANIC PHASE OF THESE EXTRACTS
WAS SUBJECTED TO BCD TREATMENT

_/

\

[ LABORATORY SCALEREACTOR FOR BCD TREATHENTSTUDIES |

Catbon Trap

Condenser

Upper Heating Mantle

Lower Heating Mantle

/
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/ 7 Experimental Parameters for BCD Treatability Tests \ . - i -

Test Paramster Preliminary Test#1  Prellminary Test#2  Preliminary Test 3  Final Test
Mass o Organic 2169 2159 2009 -2159 -
Treated .
Initial Addiives 60gLW-110dl  100.0gNa.6luetal 400gLW-1100ll 400 gLW-1104il
2200 gLW-104 6k 100 9NaOH 40.09LW-1040l 40.0 g LW-104 ot
30.0 g NaOH 2009 catayst C2 2000 NaOH 20.0gNaOH
2.00 g catalyst G2 409 CaO 4.009CeO
2.00.g catalyst S$1 2.00 g catalyst SS1
MosdLW-110a 4879 4789 ° °
added
(otinse syringe)
Total Mass of material  124.03g 118919 108g . 108159
(crgank: and ackitives)
Hsaction tamperature 822°Clo3I'C 329°Clo34e°C _ 1*CloREC © 310G 10312°C
_ Elspsedhoatingme 1 hour 1 hoor 1 hour, 20 minues 1 hour, 20 mintos
belore reaction
tomperalure was
roachod
Timo at reaction Shours 2howrs . 1hour T thow
ternporaturo .
Physical descripion  Twophases: alightod  One phase, blackincolor  Onie phase, darkbrownin  Ona phase, dark
and  with ‘oolor with the cortsk brown n cclor with
consistoncy of molor ol honey o mdasses tho consistency of
molas:

Analytical Procedures Utilized to Characterize
Untreated and Treated Wastes

Mt Analtical Parameter ~ Method Nurnber ~ Method Reference

Orgaric Extract © 8vocs 356082708 - swes
Dicins/Furans 8290 SW-g46”

BCD Reaction Product~ SVOCs (PCP any) 3880ME2708 SwW-ea6®

from Preliminery Tests ]

from Final Test B o

2 Test Methods for Evaluating Salid Waste, USEPA 1967, SW&G.@gEdﬁm .

N f ‘

Analytical Results from Preliminary v . .
BCD Treatability Studies '

Reaction Product from Preliminary Test

Organic
Target Chemical Extract No.1 No. 2 Na. 3
' uga ugg uga ugg
Pentachiorophend 12900 ND (0.045) ND{0.175) ND (0.025)

IND - Not detected at the reporting fimit. Reporting limit stated in parentheses.

N
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Analytical Resuits from Final BCD Treatability Test

R

-

N

[ jonin & fons In

Dhodr et Fuvers, Wyrof (oed
JIFIC0 an .00y
TTOE &7 ND {.0019)
TS PR 214 ND (0.0031)
BT A0 [ ND (0.0034)
DTS PR Fo3 ] N 0024)
1ZNTOHCOF 178 ND (0.0000)
126 HCOR 24 ND (0.0053
1T HCOO 459 D {0.0080]
3REBHCO0 Py ND {0.0055
1ZOHCI0 104 N

ns ND {0,004
ITBHLOR [ ]
1IETBHCOR 2200 ND (0.0043)
AN 00 12,600 ND (0.0054)
XTSI COF DSy ND 0073
0 Rl 2D 0.0014)
-3 14500 8D 0.0064)

Results of Final BCD Treatability Test -
Dioxin/Furan Cx ¥ P d as Toxic Equivalents (TEQ)

Qroarle Exyet Basction Prodyct
SomeurdNeme  TF oofgfeot)  JCOB-TEQ® rofgipebl) TCOD-TEOT

\

/

N

Faies] 1 s a0 O 00009 auan
ZRRICTF at sa a8 MO RIID axoie
EXSNCOR e 4 wr o) ac01s
WIIICTO as Wt [ WO R0 Q00170
BDOSNCF as 'Y 4 R Qoo
ay 1 s Q0000
at [ [ Q00053
at Y 450 Q00060
HUCOU ay 3 a3 000058
. 0w w4 acoe
BICINCLE at 25 25 Qo
€0NCIE al 8 Lr) oo
HINDIGCTE en 220 28 NOROXKR 0000043
R0 oot o 128 ND {0.0064) Q000054
TDEWIGCIF en HOOeR a8 WOROTE 000007
ocLo st w »w Npo oo
ocr et 120 'Y NO@oS) 000008
ToRGTRG" -« ND {2.00008)
STLF M e Toukty Cahetrny
Sty scgheabrcy bom P & {EF.00 sctema.
Aralytical Results from Ainal BCD
Treatability Test (continued)
Corcentraiionin Corcentrationin
Corrpourd Nave Qraaric Bxtract Beection Procuct
Oionen s e, b g g vt
et OO T4 ND Q.00
Rt LD kird NDQO03)
Rl HCOD 1750 ND Q0S8
Tl HCLD 40 NDOES)
Fetl RIF 414 N Q0oi
Tt PCOF 8 DR
Rl HCTF 20 rsleleec: ]
R HCOF 400 ND@O05)
D1t "

/
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. Analytical Results from Final BCD
- Treatability Test (continued)

- Concentrationin Concentrationin
Compound Name * OrganicExtract - Reaction Product

Chiorophenals, in ngig (ppm)

Pertachiorgphend ' 12900 ND (0.020)
2346-Terachiogpherd. 97 ' ND(0010)
2.4,5-TW m(dn . ND(oo1g)

24,6- Trichiorophendl ’ ND(0.1) ND(0.010)

IND- Not dietectad at the reporting limit. Reporting linit steted in perentheses.

)

-

Anciytical Results from Final BCD .
Treatability Test (continued)

Concantrotion in Concorirationin .-
Compordlame  GueicBtat  FoactionBrodet

SVOCH ity (Ferr) ]
Poeneptttern 230 Y]
Attvacena 180 -8
Brogartivaceny 20 | xS
Serextheratun o Y
BareRhrarthoe 130 =)
Berextepyno o - . LY
Chryzro .20 -~ - a4
Fuaathane /IO 150
" Ao } B Y
Prorerttrann 280 a)
Fyrara R0 20
Totel dietactd PAHS 220 [

™

/

~

. Percent Reductions in Contaminant Concentrations in
“Organic Extract Achieved by BCD Treatment

Percent Reduction in

- ©
Compound Nams n n R Batwoon Extract and
Extract Beaction Product Beaction Product
Adjusted for * Adjusted for
o Fueans in
2378-TCOD 280 ND (0.003%) ND{0.17) >99.9 2956
2378-TCDF 547 O (0.0019 NO (0.01} >899 >983
12378-PeCDF 214 ND{0.0031) ND(0.16) >999 2993
12376-PeCDD 181 NO (0. ND(0.17) 2999 2891
23478-PeCOF %8 ND (0.0024) ND(0.12) »999 098
123478-HxCOF 78 ND{0.15) >80.9 >009
123678-HxCOF a4 No{o.27} 999 »99.7
123476-HxCOD 459 ND ND (0,20) >999 »093
123678 HCOD 441 ND{028) 999 >099
123789-HCOD 104 NO {0.0045) ND {0295) 999 >898
2UE78-HCDF a5 ND{0.17) >899 2895
123709-HCOF 553 . ND {0.0040) ND (0.20) >899 2894
1234678-HpCOF - 2200 ND (0.0043) ND(022) 2999 >999
k¢ 12,600 ND (0.0054) ND (027 999 090
1234789 HpCOF -
OCDD 183,000 ND {0.0142) ND(0.71) >95.9 ) 2998
OCOF 16,900 ‘ND (0.0064) ND({0.32) >99.9 >899

~

",Ser"nih,ar Series on Wood Préserving S'ite'Remediativ_o»h

43

June-July, 1997




/ Percent Reductions in Contaminant \

Concentrations In Organic Extract
Achieved by BCD Treatment (continued)

Chextras wred Purarw, T 1glag ph)

Yol TCCO TA Moo KON 09 564
Tod (VX0 " BRIy @M %09 209
T oC20 1720 e Wem %9 vy
Tl IpCT0 aro noRxsy N 208 2000
Vool TOOF a4 wExy R 209 208
Yol NCDF = Noexm NoRg 09 09
Vet 19C0F 20 1o @R »a9 09
Tasb g COF AR oRxXeg N 2009 609

4 )

Percent Reductions in Contaminant
Concentrations in Organic Extract
Achieved by BCD Treatment (continued)

Percant Reduction in
Contaminant

[ 4] G C -
in in Batween Extract
Qmpound Name  OmanicBxract  Boaction Product Beaction Product
)3 Adjusted F.2 Adgusted
Apahaed  forOfftion Anelyzed  for Dffution
Criacoptwonts, npgls (ppm)
Sdircphndt 4810 NO(100)  ND(5000) 978 Ne
Peedctkrepherct 12900 NOXO)  NO(IOY 2609 2099
2248 Totachiorophanct wr NO@O10)  ND{0.05) 999 >997
NG « Hot colouisted.

/ QA Analyses - Duplicate Resuits for Organic Extract \

Compoundira Serple Flosuit  Dplicalo Fosult Average
DedrmpedArans  polglpoh) g {pob} mafppti  BPD
I T00 an 450 420 188 .
INTCF s 834 541 241
I DK A4 28 a5 [5: ]
Rran Sy el Rt w8 79 28
DUFNCOF X8 x3 8 o
e 178 177 113
LA HCOF 04 -1 82 agr
LOOSHLID £9 48 LA 1.94
441 48 445 157
4C00 04 o 103 184
DEBHLDE s 26 [ 27
TR HCOF £ NDX(648) NG NG
WHETBINCOF 230 220 22m os
TR0 12600 12400 12500 160 -
TG HCOF ND (64 lele ] NG NG
oxD woe 198,000 190,000 787
OXF w0 16800 16,800 a0
NG = Nef emhudutacd.
\ 10-Nad woring et et 1 berecth /
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g

CompondName  SampieResit Duplicate et Average RO
Dioxinsand Furans  na/g (ppb) na/d (ppb) ndalppb) -

' QA Analyses - Duplicate Reslts
~ for Organic Extract (oonti_nued)

Totd TCDD 274 Bn7 306 - 7 20.6
Totd PeCDD 7 . 122 . 120, 418
Tota HXCDD 1,750 - 1,790 . 1,770 226
Totd HCOD 24,700 23,500 24,100 4.98
Tota TCOF - 4.4 4.0 H.7 144
Total PeCOF 526 835 531 170
Totad HxCOF 2920 3110 - 3,020 6.30
Total HOCOF 12,400 12,500 12,500 0.808
Totd CDFs 22,900 o 33,100 33,000 T - 0806
Total CDDs 209,000 223,000 - 216,000 6.48
Total CDFs/CDDs 242,000 - 256,000 248,000 © 582

-

A

OA Adllyses
Duplicate Results for Organic Exiract
(continued).

Smple Dipiicae
Covpaund Nare Beaft Rest Aexe RBD
Petfioghed 290 1070 - 180 186

2346-Terechaophend 17 © 2% 216 172

\

y

s

-

QA Analyses - Duplicate Results
for Organic Extract (continued)
Compound Name Sample Duplicate
Rasult Besult Avorage %BPD
SVOCs, In g (opr) - )

" heensptinme 230 2260 230 acs
Acthracene 1,90 2070 1,550 752
Benz{ajanthracena 2000 2100 2050 4
Berzo{b)fucranthene 1,760 1,520 1,650 158
Barzoffucrznthens 1,350 1150 T 1,20 160
Berzo{alpyrene 847 813 &0 410
Chrysene 2210 2360 2200 614
Fuorarihene 6910 7,000 7000 ‘o8
Fuorene 580 520 580 [
Pherengirene 2870 270 2600 500
Byrene 530 920 9270 . om .

\

Y,
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QA Analyses - MS/MSD Resuits for Treated Soils

Comporcal Duplicate  Duplicsts

Harne Sample Zpitad  Spite Splka Spike
Clsadisand  Meeuft  Added Result * Added Result %

furers g oo ool Becove odg 0gg  Becovery RED
L0 s " 2 121 100 121 21 3
e o 1w 10 w7 100 ass [ 21
NESICOE 2 10 an 07 100 amw? »7 125
NEHINCIO o [ 18 8 160 105 05 282
i ICTE o 10 LE 3 s 10 118 us 151
RIUBINCDE w0 2% 214 102 250 2% 100 297
ST ICDE N 2% 204 ne 250 20 w2 1M
SIIHCO0 03 230 243 a8 2% 208 824 73
RIS ICO0 W 2% 24 84 250 248 w2 . 0B
WEINCTO 0 2% LA [*2) 2% 28 n2 884
APUCDE NG 2% 2N w8 250 264 108 225
HEHEHCOE [ 2% EL g " 250 208 ws 441
WIMTRIRCE MO 20 257 10 250 248 w02 ass
WHAIINCIO MO 238 24 ns 2% 2% ®°o 591
RERRCEE M 250 2. 18 250 2 us 035
Lo o) L Sas %0 500 540 108 [1-]
e L] %0 453 2e S00 4m us 21

\_ ” /

- R

QA Analyses - MS/MSD Resulls for Treated Sol!
Duplicate  Duplicate
Chesgaurd ey Simphe Lolke Soits Spike
Prosst Added Roaut % Added Posuit %
apieem] sulseemi pymiepmy Becovery soig{pem} pofofpem) Recovery RPD

WESR

Ao 3 0 [ ™~ 1000 m s nr
Chrprane L2 e 19 * 1009 L s 27
Mophinames. avy 10 e na 1000 L] L] ns
Fywe o e L ne 1.000 8 s 748
Sancaetaney,

Fersnpintont 2 a0 ™ 2500 200 a2 557
AN LS Taaeranated o e e e 2800 2470 us an
JAM fonninetprond o 250 2900 e 2800 ano 134 ns
5 :

- %
4 )

Surrogate Recoveries Achiaved In Method 8270 Analyses

Sacnln ftaoal:  Hwobeasene- 246 Torphanyl 2 Pee

[ 3 Ikremophenal 14 Huorobipheryl  Pentachlorophencl
Opeietarms Lol L ar m NA n
Opri Lext "w n e 1 RA L]
Erpicmy
Fonitinn
Traedl ne n4s 4 e x
et Ton
© Thinicie SRESCEInES Crer's

N /
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Conclusions

The BCD process effectively and rapidly
dechlorinates all chlorophenols, PCDD’s:
and PCDF’s present in wood preserving
waste solutions exiracted from
contaminated sail.

BCD treatment has no significant effect on

‘most of the PAHs found in wood
‘preserving waste solutions extracted fro

contaminated soil. '
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Application of Thermal Desorption
- to Wood Preserving Sites

- Paul R. De Percin o
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Paul R. De Percin : . ,
. _________________________________________________________________________ -~~~/ |
Demonstration Section
Site Demonstration and Evaluation Branch
Superfund Technology Demonstration Division
National Risk Management Research Laboratory
U.S. Environmental Protection Agency
26 West Martin Luther King Drive
Cincinnati, OH 45268
513-569-7797
Fax: 513-569-7105
E-mail: depercin.paul@epamail.epa.gov

. Paul R. De Percin earned his B.S. in chemical engineering from the University of Maryland. He has been
employed by the U.S. Environmental Protection Agency (EPA) for the past 25 years. Mr. De Percin
worked for 8 years in Air and Water Enforcement at three offices (Baton Rouge, Chicago, and Denver)

« before joining the Office of Research and Development in Cincinnati, where he performed air emission
research from industrial facilities.

Mr. De Percin is currently employed by EPA as a project engineer in the Superfund Innovative Technology
Evaluation program. He researches air emissions from Resource Conservation and Recovery Act and
Superfund sites as well as hazardous waste treatment processes, and performs field demonstrations of
new and innovative hazardous waste treatment technologies at Superfund sites. Mr. De Percin also
provides technical assistance to the regional and state regulatory agencies.
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APPLICATION OF THERMAL
.. DESORPTION TO WOOD
- PRESERVING SITES

Presentation

* Thermal Desorption Types

* Wood Preserving Site
‘Characteristics And Issues

N - W,
~ ) | o

Thermal Desorption Definition '

An ex-situ process for physically

separating organic contaminants from
solids by heating to temperatures high
enough to volatilize the contaminants.

-
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Thermal Desorption
TD Types

* Type 1 - *“True" Thermal Desorber
Separation Process

* Type 2 - Incinerator
Destruction Process

N /
. / \

Thermal Desorption
Laws / Regulations

* Type 1 for Hazardous Waste Federal -
CERCLA Subpart X ; Miscellaneous

* Type 2 for Non-Hazardous Waste; UST

State Regulations Primarily Air Pollution
Limitations; No Federal Regulations

N Y
e B

Thermal Desorption
. Type 1 - “True" TD

= Recovery or Non-Destructive Air
Pollution Control System

» No Flame in the Primary Heating Unit

» Residuals Disposal Required

\_ /
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Thermal Désorptibh
Type 2 TD

¢ An Incinerator

*" Afterburner Part of Air-Pollution
Control System

_» Flame Destruction in Primary Unit.
* Few Residuals Req’uiring Disposal -

AN

-~

' Thermal Desorption

Guidance / Policies -

~ « USEPA Presumptive Remedy
EPA/540/R-95/128 . 7 12/1995

* Engineering Forum Issue'Paper '
EPA/540/F-95/031  11/1996

« ITRC Technical Requirements

S

>

Wood Preserving

Chemical Components
* PAHSs, Creosote, BNAs, Diesel
Fuel,Semivolatile Organics
. PCP - Pentachlorophenol
* CAC - Chromium, Arsenic and Copper )

L

J.

,
)

)

* Seminar Series on Wood Preserving Site Remediation
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Wood Preserving Sites
PAHSs Treatment

¢ Type 1 TD - Proven Effective up To
50,000 ppm Residual Contamination
in Soils

* Type 2 TD - Proven Effective
Little Contamination in Soil

o : 9%
~

Wood Preserving Sites
Type 1 PAHs Treatment Issues

* PAHs not highly toxic PPM
Residuals Okay

= Air Emissions of Non-Condensable
Organics

- U
4 N

Wood Preserving Sites
Type 2 PAHs Treatment Issues

+ Incineration of PAHs is Effective, Safe
and Less Expensive than Type 1 TD

+ Formation of Dioxins/Furans Cannot
Occur (no chlorine)

. /
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- Wood PreservingiSit'es
PCP Treatment

e Type 1 TD - Proven by Treatability
Studies -

* Type 2 TD - Proven by Hazardous
Waste Incineration Stﬁudies

N

Ve

~ Wood Preserving Sites

| Type 1 PCP Treatment Issues

e PCP Air Emissions Will Occur,
But Very Limited :

- Dioxins / Furans in Soil will be
Removed and Concentrated in Air
Pollution Control Residuals

L

)

s

Wood Preserving Sites

Type 2 PCP Treatment Issuesﬁ '

A

* Dioxin / Furan and PIC Formation
And Emissions

* Hazardous Waste Incinerator

L

_J
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Wood Preserving Sites
CAC Treatment

* Type 1 Ineffective
No Air Emission Problems

* Type 2 Ineffective
Air Emission Problems

\- /

Wood Preserving Sites
Case Study #1 - SMWT

Soit Concentration (ppb)

Initial Final
PCP 18,000 <1700
TCDD TEQ 747 1.6
Phenanthrene .39,000 18
Naphthalene 27,000 ND (40)

Type 1 TO ai 9000F at 10 minutes residence time

N /
4 )

Wood Preserving Sites
Case Study #1 - SMWT

Air Emission Concentrations
CO -928.7 ppmv
THC -251.1 ppmv

- /
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Wood Preserving Sites

Case Study #2 - PP

Soil Concentration (ppb)

Jnitial - Final
PCP 9,000 : <300
PAHs 3,428,000 2,250

" Type 1 TD at 9000F at 85 minutes residence time

Wood Preserving Sites
Case Study # 3 - PP

Soil Concentration (ppb)

TCODTEQ . 56 - 5

Type 1 TD at 9800F

. . Initial” " - . Final
Oil & Grease . 1,180,000 21

Wood Preserving Sites
Case Study #4 - NMPC

» Type2TD- Incmerator Afterburner
lncluded in APC.

. MPG Manufactured Gas Plant

* Four Heavy Organic Wastes

N
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Wood Preserving Sites
Case Study #4 - NMPC

PAH Waste Concentrations (ppm)

Initial Final
Coke Plant 320 13
Puriffer Bed 1040 5.1
Harbor Sediments 1624 5.5
Water Gas Plant 4420 26

600 - 8000F Typa 2 TD

N

/

Wood Treating Sites
Case Study #4 - NMPC

Arsenic Concentrations

ppm ppm ib/hr
Coko Plant 35 35 0.0007
Purifior Bod 59 59 0.0024
Harbor Sediments 27 35 0.0004
Waler Gas Plant 61 140 0.0004

-

Feed Soll Treated Soil AirEmissions

~

/

/

Wood Treating Sites
Case Study #4 - NMPC

\

Cyanide Concentrations (ppm)

Feed Soil Treated Soil
Coke Plant 730 21
Puiifior Bed 1120 0.24
Harbor Sediments 9.3 0.23
Watar Gas Plant 4.3 0.2

-

/
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Wood Treating Sites
Case Study #4 - NMPC

K

Destruction and Removal Efficiency (DRE)

Naphthalene - 99.97 -99.9998% -
Total Xylenes '99.990 - 99.9992 %

4

Wood Preserving Sites -
TD Summary and Conclusions

* Thermal Desorptlon is Proven Effectlve anda
Presumptave Remedy

* Air Emlssnons and Control are Major Concerns and
Focus of Regulatory Agencxes .

¢ Site Contammants Contro} Type of Thermal Desorber ]

and Process Conditions that can be Used

N
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~ Treatment bf'Wpod Preservative
Contaminated Ground Water

PaUI C Kefauver
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Paul C. Kefauver

Operations Manager

IT Corporation

U.S. EPA Test and Evaluation Facility
1600 Gest Street

Cincinnati, OH 45204

513-569-7061

Fax: 5613-569-7707

Paul C. Kefauver earned his B.S. and M.S. from the University of Cincinnati. Mr. Kefauver is a certified
hazardous materials manager with 21 years of experience in environmental sciences, including 15 years
of experience in hazardous waste management and related areas. He is IT Corporation’s Operations
Manager for the U.S. Environmental Protection Agency’s Test and Evaluation Facility in Cincinnati, Ohio,
where he is responsible for all aspects of on-site operations at the 24,000 square foot treatability study
facility. He has conducted or coordinated treatability studies on contaminated soils, surface water, and
ground water. :

In addition, Mr. Kefauver has conducted numerous environmental compliance assessments for commercial
and industrial waste transportation and disposal activities at numerous Resource Conservation and
Recovery Act facilities; Comprehensive Environmental Response, Compensation, and . Liability
Act/Superfund sites; and Department of Defense sites. He has also prepared Superfund Amendments and
Reauthorization Act of 1986 Title Ill Form Rs and Canadian National Pollutants Release Inventory reports,
and developed pollution prevention baseline inventories, pollution prevention program management plans,
and pollution prevention opportunity assessments.
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* McCormick/Baxter Site

« Histotlcal Wood Preserving Operations (1942 to 1991)
— Ammonlacal Copper Arsenate (ACA or Chemonite)
~ Ammoniacal Copper-Zinc Arsenate (ACZA)
= Croosote
~ Pentachlorophenal (PCP) In Diesel
~ PCP In Liquefled Petroleum Gas (CELLON)
— Chromated Copper Arsenate (CCA)

N =
g A

* McCormick/Baxter Site

g
o
o
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chcrdrmick/Buxt’er Site ' - I ' L i

« Two Main Aquifers: ' ‘ ' . o : e
~ 20 feet helow ground surface - '
- 175 feet below ground surface

MeCorintck/Bertor S2a )

HeSormicyBrter S3e
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* McCormick/Baxter Site

* Groundwaler Treatability Studies:
- Gronular Adivated Corbon using an Accelerated Colunin Test
{ACY) — conducted by Calgon Carbon, Inc.
- UV Oxidation/Peroxidation conducted by Vulcan Peroxidation
Systems, Inc. (now Calgor Carbon Oxidation Technologies)

N

s N

BelommickBartee Ste

/

(

™~

-

*Groundwaler Treatment Target Levels
for McCormick/Baxter Groundwater Contaminants
Contominant MCL* (pph)
Benro{a)pyrene (BAP) 0.2
Pentachlotopheno! (PCP) 1.0
23,7, 8-Tetrachlorodibenzo-p-dioxin {2,3,7,8-1CDD) 3x10°
* Maximum Contormingnl Levels
BelornlckBaster St > »

e

o

«Groundwater Carbon Treatment Simulation
using Accelerated Column Test (ACT)
Simulated Operaiing P i
AT Days of WaterTreated  Carbon Used
Sample Day Operalion {10* gal) {1b/1009 gal)
4 0 (filtered water) 0 -
1 387 4.198 1.19
2 750 8815 0.57
3 1143 13432 037
4 1534 18.050 0.28
5 1955 23.087 0.22
[ 235.8 27.704 0.18
MelormickBator She .)

™~

/
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* McCormick/Baxter Carbon-Treated Water -
Measured Concentrations and Calculated Equivalency Fadtors o S

_— Wpm AT AT AT AT
’ Fittered  Sample  Sumple  Somple  Sample
Influent - Doyl ~  Day2 Doy3 Day 6

Simulated Day 0 35.7 750 143 235.8
Simulated amount treated (10°gal) -~ 0 4.198 8815 13432 27704 ' . - . - .
Stmulated carbon use (th/1000 gal) 0. 119 0.57 0.37 0.18 . ’ o - -
Contaminant M L : B ) : FREA - .
. Benzo{ulpyrene " 02" - Rd* ND ND “ND ND
BAP equivalence 02 ~. "0 0 0 0 0
PP 1.0 7400 3900 11,000 NA 8000
. 2,3,78-1CDD 310°  ND=3x10° ND=3x10* HD23x107 NA ND23x10% .

TCDD-TEF 3xI10° S0x10°  21x10°  2.6x10° KA 2.4x10°
“ND = Not Detected at defection limit ) :
‘Mf Not analyzed

N\

ficComici/RaxiatSte ) -~

* UV Oxidation/Peroxidation
Groundwater Treatment Conditions
Test  Treatment Hyarogen Peroxide Iniflal  UViemp - Cotalyst
No. Time(min) Prefilter. Concentration (mg/l) pH Type-  Added (mgfl
1 Ajetlomt) - nony n 75 s seas
8s . - -
8 -
1 [ noae n 45 B acee
28 = _
3 8 (leflosnt} one ™ 45 - s )
as
k7] - . . u
4 [ =) w . 75 E3 o
k1] -
T :.: T Sm ™ O 3 R
0 W liativeet) T o8 3 B won -
s . .
2
H [ 5 i) 5 N ~ae
13 z - = i
T [ [ £ (3 [ e
1 -
k] [ 5-pom ) 5 F ose
k2] z N - .
WeCormlidEitorste ) L

o

. Mc(ormicleuxier UV Oxidation/Peroxidation Treated Water ) L
Measured Concentrations and Calculated Equivalency Factors ’ - T e

]
Jest No. 12 4. 5 6. 7 8 9
Treatment Time {min) 20 20 20 10 20 20 20 1.0 10
Coptgminont - MCL- Influept . N -
n 2 7 24 2 2 D _ND_ 2 |
BAPEquivalence .0.2 - 0-66 366 385- 523 321 0 0 © 443 1oL
. 423 442 602 43.7 . 516. 25
PP 1.0 78500%- 126 980 570 51 40 38 180 39 7

“ND = Kot Detedted at detection limit -

: rrmmuamy;
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« Comparison of McCormick/Buxter
Water Treatment System Designs and Costs

Cost
Operation/Maintenance
Treotment Time Copital (5) (5/1000 goi)
Catboa Treahment 80,000 1.19
UV Cxidatlon/Peroxidation® 312195 ~ 385,000 753-8.08
*Designed foe PCP destruction only

N =
3 / \

* 0il/Water Separation

s Belt Skimmer
 Rir Lift Pump
« Oll/Water Sepurator

MeCurmickUacussan)

NS
: K \

» Emulsified Oil Treatment
&

* Addify Water

+ Heat to 200°F
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*Groundwater Treatment

« Oil/Water Separation
* Qil Treatment
— Recycle/Reuse -
— Incineration
* Water Treatment
~ Emulsified Oil Removal
— Prefiltration
— Final Treatment

ReConnlclyBaster Site )

*Final Water Treatment Alternatives

* Membrane Technology
- Reverse Osmosis e
— Nanofiltration
"« Advanced Oxidation
* Carbon Treatment

BeCormickBotar Sta )

’ : i ) : HsCuricBucer Sa )

Seminar Series on Wood Préserving Site Remediation

69

Junefduly, 1997

’;f?US GOVERNMENT PRINTING OFFICE: 1997 - 549-080/60008







