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SITE Program
Demonstrates
Success on Two
Bioremediation
Projects

The Superfund Innovative Technology Evaluation
(SITE) Demonstration Program, which oversees dem-
onstrations of innovative technologies for remediating
hazardous wastes, has completed two pilot-scale
bioremediation projects. One project was conducted
on soils from the Burlington Northern Superfund site
in Brainerd, Minnesota, and the other was conducted
on ground water at the MacGillis and Gibbs Company
site in New Brighton, Minnesota. In both projects,
bioreactor treatments were demonstrated to be effec-
tive for remediating wood preserving wastes.

The SITE Demonstration Program is one of four major
elements of the SITE program, which was established
in 1986 by EPA’s Office of Research and Development
(ORD) to promote the use of innovative remediation
technologies at Superfund sites. The other elements of
the SITE program are the Emerging Technology Pro-
gram, Monitoring and Measurement Technologies
Program, and Technology Transfer Program. (The
Emerging Technology Program will be featured in
Issue No. 9 of Bioremediation in the Field.) Through the
SITE Demonstration Program, EPA enters into coop-
erative agreements with developers of innovative
technologies to conduct demonstrations of these tech-
nologies at Superfund sites. The developer usually
conducts the actual demonstration; EPA then samples
the results and analyzes the data to assess the technol-
ogy’s performance, reliability, and cost.

Bioreactor Treatment of Soils from the
Burlington Northern Superfund Site

This project was conducted from May to September
1991 as a joint effort of the SITE program and a project
being conducted by the Water and Hazardous Wastes
Treatment Research Division of EPA’s Risk Reduction
Engineering Laboratory to collect information on

(Continued on page 2)
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SITE Program Demonstrates Success on
Two Bioremediation Projects

(Continued from page 1)

remedial techniques designated as Best Demonstrated
Available Technologies (BDATS). The goal of the pro-
ject was to evaluate the extent to which polynuclear
aromatic hydrocarbons (PAHs) could be degraded in
a slurry-phase bioreactor system and to assess the air
emissions such a system would produce. Testing was
conducted at the U.S. EPA Test and Evaluation facility:
located at the Gest Street Wastewater Treatment Plant
in Cincinnati, Ohio.

PAH-contaminated soils from the Burlington North-
ern Superfund site were treated in five 64-liter, stain-
less steel, slurry-phase bioreactors. A schematic of one
of the reactors is shown in Figure 1. Each reactor was
equipped with agitation, aeration, and temperature-
control systems. The reactor contents were agitated by
a rake mechanism, an airlift circulation system, and a
low-shear impeller. Air diffusers on the rake arm shaft
near the bottom of the reactor aerated the soil. A heat
tape system controlled the reactor temperature and
provided a digital temperature readout. Each reactor
was inoculated with inorganic nutrients and PAH-de-
grading microorganisms isolated from the Burlington
Northern site. The reactors were operated in parallel
to allow a statistical validation of the results of the
analyses.

In laboratory testing prior to the demonstration, re-
searchers determined that soils from the Burlington
Northern site consisted primarily of sand and that the
bioreactors could not keep heavy sands in suspension.
For this reason, soils were wet-milled to increase their
viscosity and decrease their settling velocity before
being fed to the reactors.

Prior to treatment, the soils had a total PAH concentra-
tion of 10,973 mg/kg, with a 2- and 3-ringed PAH
concentration of 5,892 mg/kg and a 4 and 6-ringed
PAH concentration of 5,081 mg/kg. Over the 12-week
study, the average reduction in total PAHs for the five
reactors was 93.4 percent, with a 97.4 percentreduction
in 2- and 3-ringed PAHSs and a 90 percent reduction in
4- and 6-ringed PAHSs. The lower molecular weight 2-
and 3-ringed PAHs also degraded more rapidly than
4- and 6-ringed compounds, reflecting either the pref-
erence of bacterial populations for the lower weight
compounds or their relative solubility and bioavail-
ability.

Air emissions from the reactors were sampled for total
hydrocarbons, semivolatile compounds, and volatile
compounds. Total hydrocarbon emissions were high-
est during the first 1% days of the study, then rapidly
dropped to below background levels. Similarly, emis-
sions of volatile and semivolatile compounds initially
were detected, then fell to below detection limits after
the first week of the study. Based on these findings,
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Figure 1. Schematic of biotreactor tested for treatment. of PAH-
contaminated soils from Burlington Northern Superfund site.

researchers concluded that slurry-phase bioreactors
do not require elaborate air emissions control systems
unless the soil or ground water to be treated contains
very high concentrations of volatile organic com-
pounds.

Bioreactor Treatment of Ground Water at
MacGillis and Gibbs Company Site

During the 1950s and 1960s, a mixture of pentachlo-
rophenol (PCP) and oil was used for weed conitrol and
wood treatment at the MacGillis and Gibbs Company
site. Over the years, residues from the weed control
application and spills from the wood preserving proc-
ess leached into ground water beneath the site. A1984
remedial investigation/ feasibility study (RI/ES) indi-
cated that the ground water contained high concentra-
tions of PCP. From July to September 1989, the SITE
program conducted a demonstration project at the
MacGillis and Gibbs Company site to examine the
effectiveness of a multistage, aerobic, fixed-film biore-
actor for treatment of the PCP-contaminated ground
water.
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A schematic of the bioreactor used in the demonstra-
tion is shown in Figure 2. Contaminated ground water
was pumped from a well at the site into a 100-gallon
conditioning tank. From the conditioning tank, water
passed through a heat exchanger into the main treat-
ment unit, where it was aerated and contacted the
fixed-film biomass. Gaseous emissions from the treat-
ment unit were passed through a carbon adsorption
system and released. Treated ground water was fil-
tered to remove solids, passed through a carbon ad-
sorption system, and discharged to the site. The
bioreactor was tested in three 2-week stages at 1-, 3-,
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Figure 2. Schematic of bioreactor system tested at MacGillis and
Gibbs Company site. ‘

and 5-gpm flow rates. Flow rates were incrementally
increased to allow the reactor to stabilize and provide
“steady state” analytical results.

Although there was some uncertainty about the con-
centration of PCP in the influent, the initial concentra-
tion of PCP in the ground water was estimated at 45
mg/L. Based on this figure, the bioreactor was found
toachieve a greater than 95 percent PCP removal at the
5-gpm flow rate and a greater than 99 percent PCP
removal at the 1- and 3-gpm flow rates. An econiomic
analysis of the demonstration project suggested that
the bioreactor system could be operated at other sites
for a total capital and operating cost of $2.94 per 1,000
gallons of water treated.

Ongoing SITE Bioremediation Projects

In addition to the recently completed projects de-
scribed above, several other bioremediation technolo-
gies currently are being tested through the SITE
Demonstration Program. These include white-rot
fungi treatment for PCP-contaminated soils at the Es-
cambia Wood Preserving site in Brookhaven, Missis-
sippi, and bioventing of PAH-contaminated soil at the
Reilly Tar and Chemical site in St. Louis Park, Minne-
sota. An additional study on slurry reactor treatment
of PAH-contaminated sediments from the municipal
town gas site of the Niagara Mohawk Power Corpora-
tion in Utica, New York, will begin in summer of 1993.

For more information, contact Ronald Lewis of the
SITE program at 513-569-7856.

Research Triangle Park, NC.

This initiative is a cooperative effort among the Technology Innovation Office (TIO), Office of Solid Waste
and Emergency Response (OSWER), and the Office of Technology Transfer and Regulatory Support (OTTRS)
and Office of Environmental Engineering and Technology Demonstration (OEETD), Office of Research and
Development (ORD). Major contributors to this initiative include the waste' programs in the EPA Regional
Offices and the following laboratories in ORD: Ada, OK; Athens, GA; Cincinnati, OH; Gulf Breeze, FL; and
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EPA Issues Final
Rules for
Corrective Action
Management Units
and Temporary
Units

On February 16, 1993, the US, E

Protection Agency (EPA) promud;
tions under Subtitle C of the Resou
tion and Recovery Act (RCRA) des
new waste management units that
in RCRA. corrective actions: (1) corre
. management units (CAMUs), and (2)
~ units %TUS). The purpose of these unitsis t
tate remedial activities at RCRA facilitie
believes that CAMUs and TUs wi
site corrective actions and the use
technologies, such as bioremediati
facilities. This flexibility also will help
more expeditious cleanups at many
following article is reprinted fror
(EPA/530/F-93/001) on the new
was issued by EPA’s Office of Soli
Emergency Response (OSWER) i

Subtitle C of the 1976 Resource Conservation and Re-
covery Act (RCRA) created a comprehensive program
for the safe management of hazardous wastes. In 1984,
Congress passed the Hazardous and Solid Waste
Amendments (HSWA), which mandated even stricter
standards for the regulation of hazardous wastes. One
of the key provisions of HSWA was the authority
provided to EPA to compel “corrective action” for
environmental problems that have resulted from
historical waste management practices at hazardous
waste facilities.

Since 1984, corrective action has become a major part
of the RCRA program. More than 800 facilities are now
in the process of investigating and cleaning up con-
tamination problems. EPA estimates that as many as
4,000 RCRA facilities eventually may need some type
of corrective action.

The actual cleanup of these facilities, as with Super-
fund sites, often involves excavating and managing
large volumes of hazardous wastes, including con-
taminated soils, debris, sludges, and other wastes.
These cleanup wastes are subject to the same set of
RCRA regulations that apply to management of newly

14

generated hazardous wastes. EPA’s experience, how-

ever, withimplementing the corrective action program
has shown that application of these uniform, national

standards often has been counterproductive when ap-
plied to the cleanup of individual sites. Inmany cases,
the application of these standards, such as the RCRA
land disposal restrictions (LDRs), has forced EPA to
select remedies that are environmentally less effective
and reliable, and in some cases more expensive, than
alternative remedies that could otherwise have been
available. For example, treatment standards requiring
incineration often preclude the use of other effective
treatment technologies that could be used in achieving
a protective cleanup for a site.

In order to address these problems, EPA has finalized
regulations that provide for the use of corrective action
management units (CAMUs) when cleaning up sites
under RCRA and Superfund. Use of the CAMU con-
cept under these regulations will ensure cleanups that
are fully protective, yet better tailored to actual site
conditions. Under the rule, appropriate treatment re-
quirements will be determined as part of the overall
cleanup plan for a particular site. This is expected to
result in more expeditious cleanups and will promote
the use of new, innovative treatment technologies. The
use of CAMUs should decrease the volumes of
cleanup wastes that must be incinerated and increase
the use of alternative treatment technologies that are
appropriate for actual site and waste characteristics. In
addition, EPA expects the new rule to result in less
waste being hauled off site and, overall, more treat-
ment of greater volumes of cleanup wastes.

The CAMU regulations contain important restrictions
and safeguards that ensure the rule will be used to
achieve more protective and effective cleanups. For
example, newly generated process wastes cannot be
managed in CAMUs, nor can wastes that originate
from other cleanup sites. Technical requirements for
ground water monitoring, closure, and postclosure
also are specified. In addition, the rule requires thor-
ough public review and comment on CAMU decisions.

Based on the Regulatory Impact Analysis conducted
for this rule, the use of the CAMU concept also is
expected to result in billions of dollars of cost savings
for industry and federal agencies. "

In addition to the CAMU provisions, the final rule also
will allow regulatory agencies to approve “temporary
units” (TUs) for remedial purposes. This provision
will allow regulatory agencies tomodify design stand-
ards for tanks and container storage units that are used
for short-term treatment or management of remedia-
tion wastes. :

These rules took effect April 19, 1993, in states where
EPA is implementing the RCRA corrective action pro-
gram. In other states, the rules will not take effect until
they are adopted by the state legislatures. Since the
rule is considered “less stringent,” adopting the

(Continued on page 6)
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Example 1

Before Remedial Activities

The remedial goal at this facility is (1) to treat and contain contami-
nated surface soil from the site, and (2) to stabilize and contain
sludge wastes from the leaking sludge lagoon. In this case, the two
waste streams have very different characteristics and require dif-
ferent treatment processes. In addition, they will require different
ultimate containment methods. :

After Designating CAMUs

(A) To allow for these differing waste characteristics and to mini-
mize further contamination, the regulatory officials have desig-
nated two separate CAMUs to deal with the two remediation
waste streams.

(B) Remediation wastes from the contaminated surface soil of the
facility will be treated in treatment unit #1 and remediation wastes
from the lagoon will be treated in treatment unit #2. Both units may
be temporary units authorized specifically for the remediation
process.

(C) Treatment residuals can be placed in each CAMU without
triggering the RCRA land disposal restrictions (LDRs). Each
CAMU must be protective of human health and the environment.
For the sludge lagoon (now CAMU#2), this may mean retrofitting
the unit, even though it would not necessarily need to meet mini-
mum technology requirements (MTRs).

Example 2

Before Remedial Activities

The remedial goal at this facility is to treat the wastes in each of the
solid waste managemerit units (SWMUs) and to consolidate the
wastes from the SWMUs in the flood plain to a more protective

~location.

Resolution Using CAMUs
(A) The Regional Administrator or State Director designates
SWMU #4 as a CAMU. :

(B) The remediation wastes from the four SWMUs then are re-
moved and treated in an onsite temporary treatment unit.

(C) SWMU #4 is retrofitted with a liner.

(D) The treatment residuals can be placed in the CAMU without
meeting the RCRA land disposal restrictions (LDRs). Specific treat-
ment standards and other design, operation, closure, and postclo-
sure requirements for the CAMU would be specified according to
the criteria in the CAMU regulations.

5
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EPA Issues Final Rules for Corrective
Action Management Units and Temporary
Units

(Continued from page 4)

CAMU rules will not be mandatory. EPA, however,
strongly encourages states to adopt these regulations.

For additional information or to order a copy of the
Federal Register notice, contact the RCRA Hotline,
Monday to Friday, 8:30 AM to 7:30 PM EST. The na-
tional, toll-free number is 800-424-9346; TDD 800-553-
7672 (hearing impaired); in the Washingtor, DC metro
area, the number is 703-412-9810, or TDD 703-412-
3323. The general public also may obtain copies of
documents applicable to this rulemaking by writing to
the RCRA Information Center (RIC), U.S. Environ-
mental Protection Agency, 401 M Street, SW., Washing-
ton, DC 20460.

Glossary and Acronyms

Corrective action management unit (CAMU): An
area within a facility that is designated for the
management of remediation wastes generated
during the implementation of specific corrective
action requirements. CAMUs can be designated
only by the EPA Regional Administrator.

Temporary unit (TU): Temporary tanks and/or
container storage areas used solely for treatment
or storage of hazardous remediation wastes dur-
ing specific remediation activities. Designated by
the Regional Administrator, such units must con-
form to specific standards and may be in opera-
tion only for a prespecified period of time.
Remediation wastes: All solid and hazardous
wastes, and all media (including ground water,
surface water, soils, and sediments) and debris
that contain listed hazardous wastes or that them-
selves exhibit a characteristic, that are managed
for the purpose of implementing corrective action
requirements.

Land disposal restrictions (LDRs): A series of
regulations restricting the land disposal (place-
ment in or on land) of hazardous wastes as man-
dated by the 1984 HSWA amendments.

In situ: In place.

RCRA: TheResource Conservation and Recovery
Act, enacted in 1976.

HSWA: The Huazardous and Solid Waste Amend-
ments, enacted in 1984.

TSDF: Treatment, storage, and disposal facility.
REA: RCRA facility assessment.
MTRs: Minimum technology requirements.

EPA Signs License -
Agreement for
TCE-Degrading
Microorganisms

On March 8, 1993, the U.S. Environmental Protection
Agency (EPA) signed a nonexclusive agreement
with SBP Technologies, Inc. (SBP) to license to SBP
the patent for Pseudomonas cepacia G4 (G4) and the
patent application for Pseudomonas cepacia G4 5223
PR1 (PR1). These recently isolated microorganisms

~ degrade chlorinated aromatic and chlorinated ali-

phatic compounds, such as trichloroethylene (TCE),
under aerobic conditions. G4 and PR1 are particu-
larly valuable because, unlike other TCE-degrading
microorganisms, they destroy TCE without generat-
ing byproducts, such as vinyl chloride, that can be
more hazardous than TCE itself. Under the March 8
agreement, EPA also licensed to SBP the patent for
the general oxygenase enzyme-mediated pathway
by which G4 anc% PR1 effect the degradation of TCE.

‘This patent covers any mutated or genetically engi-

neered microorganism that uses the same pathway
to degrade chlorinated aromatic and chlorinated ali-
phatic compounds. :

PR1, which is a genetically altered derivative of
G4, may be more acceptable than G4 for environ-
mental cleanups. Unlike G4, PR1 does not require
an inducer chemical, such as toluene or phenol, to
activate the genes that produce TCE-degrading
oxygenase enzymes. Researchers obtained the
PR1 mutant by applying the mobile genetic
transposon Tn5. In nature, Tn5 exists by inserting
itself onto the chromosomes of microorganisms,
sometimes causing a “break” in a gene or in a gene
regulator that activates or deactivates a particular
set of genes. In PR1, Tn5 apparently inserted itself
into a genetic element involved in regulating the
production of toluene ortho-monooxygenase
(tomA), which is the principal enzyme required
for TCE degradation.

A drawback to PR1 is that the strain requires a sec-
ondary nutrient source for growth, because TCE
alone is not sufficient. SBP currently is investigating
the use of slow-release, microencapsulated nutrients
and oxygen to sustain long-term activity of PR1.

SBP licensed the patents for several commercial ap-
plications of PR1 and has been working with the
University of West Florida Center for Environmental

' Diagnostics and Bioremediation (CEDB) and the

University of Waterloo Centre for Groundwater Re-
search to develop innovative application strategies.
Two strategies using PR1 have been tested at bench
scale, and pilot-scale applications of these strategies
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arescheduled for summer 0f1993. In one application,
PR1 will be used in an aboveground, contained biore-
actor to degrade vapor-phase TCE from an air-strip-
ping, pump-and-treat operation. If successful, this
bioreactor may replace or supplement the carbon fil-
tration system currently being used. In a second appli-
cation, a funnel-and-gate/removable cassette system
will be used for in situ PR1 treatment of a flowing,
TCE-contaminated, ground water stream. If success-
ful, this in situ system will replace or supplement the

current pump-and-treat system, which is costly and
slow.

In association with CEDB and the EPA’s Environ-
mental Research Laboratory at Gulf Breeze, Florida,
SBP recently submitted permit applications for a
second strain of G4, Pseudomonas cepacia GM-5223-
PHE1, also capable of degrading chlorinated
aliphatics and aromatics.

For more information, contact Dr. Parmley Pritchard
of the U.S. EPA Gulf Breeze, Florida, Environmental
Research Laboratory at 904-934-9260.
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EPA Bioremediation Publications

To order EPA documents, call 513-569-7562. For NTIS documents, call 1-800-553-6847.

Overview Documents

Alaskan Oil Spill Bioremediation Project
AStudy to Determine the Feasibility of Using a Ground Penetrating Radar .
Available Models for Estimating Emissions Resulting from Bioremediation Processes: A Review
Bioremediation of Hazardous Waste
Characterizing Heterogeneous Wastes
Fundamentals of Ground-Water Modeling
Movement of Bacteria through Soil and:Aquifer Sand
Oil Spill Cleanup
Reductive Dehalogenation: A Subsurface Bioremediation Process
Understanding Bioremediation: A Guidebook for Citizens

Guidance/Workshops
Methodologies for Evaluating In Situ Bioremediation of Chlorinated Solvents

Study/Test Results

Action of a Fluoranthene-Utilizing Bacterial Community on Polycydlic Aromatic Hydrocarbon
Componentsof Creosote . . . . . . . . « . o . . . L e e e e e e e e e e ’

Alternative Biological Treatment Processes for Remediation of Creosote-Contaminated Materials:
Bench-Scale Treatability Studies

Anaerobic In Situ Treatment of Chlorinated Ethenes
Applications Analysis Report: Biological Treatment of Wood Preserving Site Ground Water by Biotrol, Inc. . .
Approach to Bioremediation of Contaminated Soil :
Assessing Detoxification and Degradation of Wood Preserving and Petroleum Wastes in Contaminated Soil . . .

Bioremediation Case Study Collection: 1991 Augmentation of the Alternative Treatment Technology
Information Center (ATTIC)

Bioremediation of Contaminated Surface Soil
Comparison of Methods to Determine Oxygen Demand for Bioremediation of a Fuel-Contaminated Aquifer
Creosote-Contaminated Sites ’

Enhanced Bioremediation Utilizing Hydrogen Peroxide as a Supplemental Source of en:
Alsboratory and Field Study -~ © .o« o PP e

Microbial Decomposition of Chlorinated Aromatic Compounds

Microbial Removal of Halogenated Methanes, Ethanes, and Ethylenes in an Aerobic Soil
Exposed to Methane (Journal Version)

Nitrate for Biorestoration of an Aquifer Contaminated with Jet Fuel
Removal of Volatile Aliphatic Hydrocarbons in a Soil Bioreactor
Role of Microorganisms in the Bioremediation of the Oil Spill in Prince William Sound, Alaska
Sequential Reductive Dehalogenation of Chloranilines by Microbrganisms from a Methanogenic Aquifer
TCE Removal from Contaminated Soil and GroundWater . . . . . . . . . « . « « .« . . e e e e e e e
Technology Evaluation Report: Biological Treatment of Wood Preserving Site Ground Water by Biotrol, Inc. . .
Transformation of Halogenated Aliphatic Compounds

Test Designs/Protocols
Effect of Sodium Chloride on Transport of Bacteria in a Saturated Aquifer Material
Field Evaluation of In Situ Biodegradation for Aquifer Restoration
Guide for Conducting Treatability Studies under CERCLA, Aerobic Biodegradation Remedy Screenings
In Situ Bioremediation of Contaminated Ground Water

In Situ Bioremediation of Spills from Underground Storage Tanks: New Approaches for Site Characterization,
Project Design, and Evaluation of Performance

Interactive Simulation of the Fate of Hazardous Chemicals during Land Treatment of
Oily Wastes: Ritz User’s Guide

Laboratory Studies Evaluating the Enhanced Biodegradation of Weathered Crude Oil Components through the
Application of Nutrients

Protocol for Testing Bioremediation Products against Weathered Alaskan Crude Oil

Selection of Nutrients to Enhance Biodegradation for the Remediation of Oil Spilled on Beaches

Total Organic Carbon Determinations in Natural and Contaminated Aquifer Materials
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Bioremediation
Field Initiative
Data Base Adds 29
New Sites

L]
#iofd tnitiative
[

The number of hazardous waste sites being tracked by
the Bioremediation Field Initiative rose from 130 to 159
in the period from June 1992 to April 1993. Many of the
new sites are Air Force bases undertaking bioventing
projects on petroleum-contaminated soils as part of
the Air Force Bioventing Initiative (see related article,
Bioremediation in the Field, Issue No. 7, p. 3). Accord-
ingly, the proportion of sites at which soil is bein

treated also increased during the same time period.
Soil remains the most frequently bioremediated me-
dium, present at 111 sites in the Bioremediation Field
Initiative’s data base (see Figure 1). Ground water is
second, undergoing bioremediation at 58 sites. Sedi-
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Figure 1. Number of sites treating each medium.

ments and sludge are third and fourth with 15 and 10
sites, respectively. At many sites, bioremediation is
being conducted or has been completed on more than
one medium.

Figure 2 shows the major categories of waste undergo-
ing bioremediation at sites in the data base. Petroleum
narrowly edged out wood preserving wastes as the
target contaminant at the greatest number of sites. Of
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Figure 2, Breakdown of sites by type of contamination.
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the 159 sites in the data base, petroleum products are
being treated at 55, wood preserving wastes at 47,
solvents at 37, and pesticides at 15. At 11 sites, other
wastes, such as polychlorinated biphenyls (PCBs) and
munitions residues, are being treated.

Most of the sites in the data base have not yet begun
full-scale operation (see Figure 3). Over 90 sites still are
undergoing laboratory- and pilot-scale treatability
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40

Number 30

of Sites 20

10

Being Operational Completed
Design Installed ‘

Figure 3. Breakdown of sites by stage of operation.

studies in the predesign and design phases. Full-scale
equipment currently is being installed at a small num-
ber of sites. Of the remaining sites, 36 are operating at
full scale, and 24 have completed bioremediation ac-
tivities. :

The sites in the data base are widespread geographi-
cally and represent all 10 EPA Regions (see Figure 4).
Almost 40 percent of the sites, however, are located in

Regions 5 and 9.

T

®—— ®
.

Figure 4. Map showing geographic distribution of sites.

The Bioremediation Field Initiative is continually
looking to expand its data base of sites where bioreme-
diation is being considered, planned, or implemented,
or has been completed. If you can provide information
about bioremediation sites other than those already
listed in the Field Applications of Bioremediation table on
p. 11, please call Ivan Rudnicki at 617-674-7341.




FIELD APPLICATIONS OF BIOREMEDIATION!

SITE/ CONTACT/ MEDIA/ CLEANUP ]
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
I | Baird and McGuire™ David Lederer Ground water: petroleum, wood | Full-scale remediation has Ground water: MCLs. Ex situ treatment, activated sludge, None.
Holbrook, MA (617)573-5738 preserving, pesticides been under way since 01/93. continuous flow. Aerobic conditions,
CERCLA Fund Lead Martin Horne (chlordane), arsenic, lead. exogenous organisms. Other
(617)292-5716 Volume: 300 gallons per minute, | Incurred cost: capital, $13M. technologies: chemical treatment for
Cost per year: O&M, $2M. ground water and incineration for soil.
100% of site under bioremediation.
I | Charlestown Navy Yard Stephen Carlson Sediments: wood preserving Full-scale remediation is Not yet established. In situ treatment. EX situ treatment, None.
Boston, MA (617)242-5680 (PAHSs). planned. Currently in design. attached growth process. Aerobic and
CERCLA State Lead Laboratory-scale and anaerobic conditions,
pilot-scale studies are being
conducted.
I | Coakley Landfill Steve Calder Ground water: ammonia. Full-scale remediation is Ground water: NPDES requirements, Ex situ treatment, typical wastewater None.
North Hampton, NH (617)573-9626 planned, Currently in system. Other technologies: metal
CERCLA Enforcement Lead Dan Coughlin predesign. Expected start precipitation and air stripping. 50% of
(617)573-9620 01/94. site will undergo bioremediation.

1 | TronHorse Park™ Don McElroy Sludge / soil (vadose: sand, Full-scale remediation has Soil (vadose): PAHs, 1 mg/kg; TPH, Ex situ land treatment. Aerobic Cold weather creates short
Billerica, MA (617)223-5571 loam): PAHs, petroleum, lead. been under way since 05/92. 100 mg/kg (risk-based). conditions, indigenous organisms. 20% | season.
CERCLA Enforcement Lead Volume: 20K cubic yards. Sludge: PAHS, 1 ppm; TPH, 100 ppm of site under bioremediation.
Total expected cost: $2M. (risk-based).

! CERCLA/RCRA/UST sites considering, planning, operating, or having used bioremediation.

* Indicates a new site,
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** Indicates that the site has been updated. Shading indicates a non-CERCLA site.




FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER YOLUME

1 |Sylvester™ Chet Janowski Ground water: solvents (vinyl | Full-scale remediation has Ground water: vinyl chloride, 95 ppb; | Ex situ treatment, activated sludge, Problems providing nutrients
Nashua, NH (617)573-9623 chloride, benzene, chloroform, been under way since 06/86. benzene, 340 ppb; chiloroform, extended aeration, continuous flow. to maintain an active biomass,
CERCLA State Lead Paul Hiertzler MEK, PCE, phenols, TCE, Expected completion 07/94. 1,505 ppb; MEK, 8,000 ppb; PCE, Aerobic conditions. Other technologies:

(603)882-3631 1,1,2-trichloroethane, 57 ppb; phenols, 400 ppb; TCE, vacuum extraction. 20% of site under
chlorobenzene, methylene Incurred cost: $15M. 1,500 ppb; 1,1,2-trichloroethane, bioremediation.
chloride, toluene, ‘Total expected cost: $20M. 1.7 ppb; chlorobenzene, 110 ppb;
1,1-dichloroethane, Cost per year: $2M. methylene chloride, 12.3K ppb;
trans-1,2-dichloroethane, toluene, 2,900 ppb; 1,1-dichloroethane,
1,1,1-trichloroethane, methyl 1.5 ppb; trans-1,2-dichloroethane,
methacrylate), selenium. 1,800 ppb; 1,1,1-trichloroethane,
Volume: 100 gallons per minute. 200 ppb; methyl methacrylate, 350 ppb
{New Hampshire Drinking Water
Standards).

I | American Linen Frank Peduto Soil: PAHs, VOCs, petroleum Full-scale remediation was Soil: TCLP to meet soil guidance Ex situ land treatment. Aerobic Contaminated soil was applied
Stillwater, NY (518)457-2462 (lube oil). completed 08/92. Started levels. conditions, indigenous organisms. in 2-ft layers; nutrients were
CERCLA State Lead Volume: 4,375 cubic yards. 07/91. 100% of site underwent bioremediation. | added and soil was tilled by

mechanical means.

I | FAA Technical Center—Area | Carla Struble Soil (saturated sand) / ground Pilot-scale studies were Soil (saturated): New Jersey Soil In situ treatment, nutrient addition (soil, | None,

= p* (212)264-4595 water: petroleum (jet fuel, completed 08/92, Action Levels, water), reinjection of ground water.
N Atlantic County, NY Joseph Freudenberg | NAPLs). Ground water: New Jersey MCLs. Other technologies: free product
CERCLA EnforcementLead | (609)633-1455 Volume: 33K cubic yards. Total expected costs: capital, extraction, cement kiln incineration,
Keith Buch $286K; O&M, $200K soil venting, off-gas treatment with
(609)484-6644 catalytic incinerator combustion or
activated carbon adsorption of VOCs.

General Motors—Central
Foundry Division

Massena, NY

CERCLA Enforcement Lead

* Indicates a new site.
** Indicates that the site has been updated.

Lisa Carson
(212)264-6857

Sediments / sludge / soil: HAHs
(PCBs).
Volume: 350K cubic yards,

Laboratory-scale studies have
been under way since 04/93.

Soil: PCBs, 10 mg/kg (risk-based).
Sludge: PCBs, 10 ppm (risk-based).
Sediments: PCBs, 1 ppm (risk-based).

Shading indicates a non-CERCLA site.

Ex situ treatment, slurry reactor, batch
flow. Aerobic conditions, indigenous
organisms. Other technologies:
chemical extraction, chemical
treatment, thermal desorption.

Oil and grease in samples is
hindering efficiency of
bioremediation; material may
require pretreatment. Will be
doing treatability studies of
several other technologies in
case bioremediation is not
successfol.
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* FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

* Indicates a new site.

** Indicates that the site has been updated,

Shading indicates a non-CERCLA site.

SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
Mobil Terminal™ Robert Leary Soil (silt, fill): petroleum (gas Full-scale remediation has Soil: NYDEC guidance values based on | Ex situ land treatment. Aerobic Ongoing process; treated soil
Buffalo, NY (716)851-7220 and diesel), lead. been under way since 07/91. TCLP. conditions, exogenous organisms. remains on site at Mobil
CERCLA Enforcement Lead Sal Calandra Volume: 15K cubic yards, Other technologies: vacuum extraction. | terminal. Air extraction system.
(716)851-7220 100% of site under bioremediation. installed in summer 1991 to
enhance bjoremediation in part
of biocell,
Nascolite™ Farnaz, Saghafi Sediments (sand, silt) / soil Full-scale remediation is Ground water: risk-based. Ex situ treatment, contact stabilization, { None.
.| Millville, NY (212)264-4665 (sand, silt) / ground water: planned. Currently in batch flow. Aerobic conditions,
CERCLA Fund Lead Anton Navarajah methylmethacrylate, lead. predesign, Laboratory-scale indigenous organisms. Other
(609)633-6798 ) studies were completed 06/92. technologies: filtration, ultraviolet
Nicoletta DiForte Started 04/92, oxidation.
(212)264-0970 Pilot-scale studies are planned.
Niagara Mohawk Power William R. Jones Soil (sand): PAHs. Laboratory-scale studies were | Soil: potential for leaching to ground Ex situ treatment, slurry reactor. Laboratory-scale feasibility
Corpcmﬁon‘ (315)428-5690 completed 05/92. Started Water, Aerobic conditions, indigenous study report currently is being
Saratoga Springs, NY Michael Sherman 02/92. organisms, prepared. Depending on
CERCLA Enforcement Lead (315)428-6624 results, pilot- and full-scale
activity may be undertaken. In
sitm treatment with nutrient
addition would be used for
soils, and a fluidized bed
bioreactor would be used for
: ' ground water.
Osmose”™” Jim Harrington Soil (vadose and saturated: silt, Full-scale remediation has Soil: wood preserving, 473 mg/kg Ex situ land treatment. Aerobic None.
Buffalo, NY (518)485-8792 clay): wood preserving been under way since 09/90. (risk-based). conditions, indigenous organisms. 30%
CERCLA State Lead Jaspal Walia (benzo(a)pyrene, PAHs), Soil (vadose and saturated): of site under bioremediation.
(716)851-7220 petroleum (fuel oil). Total expected cost: $125K. benzo(a)pyrene, 10 mg/kg;
Volume: 670 cubic yards, carcinogenic PAHSs, 50 mng/kg
(risk-based).
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/ CONTACT/ MEDJA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
II | Allied Chrome Works Louis DeFilippi Sedimeats / soil / ground water; | Full-scale bioremediation is Soil: hexavaleat chromium, Ex situ treatment, septic tank reactor, Pilot-scale studies in field
Baltimore, MD (708)391-3251 hexavalent chromium. not planned. 0.05 mg/kg. continuous flow. Anaerobic conditions, | indicated that the site geology
F. Stephen Lupon Laboratory-scale and Ground water; hexavalent chromium, indigenous organisms, was too problematical for
(708)391-3224 pilot-scale studies have been 0.05 ppm. full-scale investigation and
completed. Sediments: hexavalent chromium, treatment.
0.05 ppm.
I |ARC Robert Stroud Soil: solvents (chlorobenzene), | Full-scale remediation was Soil: chlorobenzene, 0.014 mg/kg In sits treatment, bioventing, Aerobic | Facility was required to submit
| Gainegville, VA (215)597-6688 Volume; 2,000 cubic yards, completed 06/91, Started {technology effectiveness), conditions, exogenous organisms, 5% | a closure plan to the state of
. | RCRA Lead (Federal) Patrick Grover IR - 10/89, - of site underwent bioremediation. -| VA; however, this requirement
: (804)225-2863 . S . - ‘ no longer exists.

IO | Atantic Wood Vance Evans Sediments / soil: wood Laboratory-scale studies are Not yet established. Bioremediation treatment not yet Feasibility study results
Portsmouth, VA (215)597-8485 preserving (PCP, PAHs), being conducted. established. Other technologies: insitu | currently are being reviewed.
CERCLA Enforcement Lead Steve Mihalko dioxins, furans, soil flushing, soil washing, thermal ‘Type of treatment won’t be

(804)255-3263 desorption, incineration. determined until review is
completed. The presence of
| dioxins and furans mightbe a
problem.

IO | Avtex Fibers Bonnie Gross Ground water: arsenic, zinc, Laboratory-scale stadies are Ground water: arsenic, 0.05 mg/L; zinc, | Ex situ treatment, attached growth Site is undergoing a remedijal
Front Royal, VA (215)597-0491 lead, carbon disulfide, cadmium, | planned. 5 mg/L; lead, 005 mg/L; carbon reactor. Aerobic conditions. Other investigation/feasibility study.
CERCLA Enforcement Lead hydrasulfide. disulfide, 0.7 mg/L; cadmium, technologies: chemical treatment.

Total expected cost: $9M. 0.01 mg/L.

** Indicates that the site has been updated.

Shading indicates a non-CERCLA site.

M | Drake Chemical Roy Schrock Soil / ground water: pesticides, | Full-scale remediation is Not yet established. Aerobic attached growth. None.
Lock Haven, PA (215)597-0913 solvents (DCE), herbicides planned. Currently in
CERCLA Fund Lead (fenac). predesign.
* Indicates a new site, ,
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
| L.A. Clarke & Son Gene Wingert Sediments / soil: wood Full-scale remediation is Not yet established. In situ treatment, creosote recovery. None.
Fredericksburg, VA (215)597-1727 preserving. planned. Currently in design. Anagerobic conditions, exogenous
CERCLA Enforcement Lead Volume: 119K cubic yards. Pilot-scale studies have been organisms. Other technologies: soil
under way since 07/92. flushing. 25% of site will undergo
bioremediation.
Total expected cost: $23M.
Ordnance Works Disposal Melissa Whittington | Soil: PAHs, arsenic, cadmium, Full-scale remediation is Soil: carcinogenic PAHs, 44.7 mg/kg Ex situ land treatment. Aerobic Unilateral administrative order
Area”™ (215)597-1286 copper, lead. planned. Laboratory-scale (risk-based). | conditions, indigenous organisms. issued June 1990. There may
Morgantown, WV Janet Wolfe Volume: 42K cubic yards. studies have been under way Other techunologies: solidification of be problems at this sjte
CERCLA Enforcement Lead (304)558-2745 since 02/93, Expected inorganics, associated with: (1) achieving
completion 11/93. the cleanup levels, (2)
Pilot-scale studies are planned. extrapolating data from the
Expected start 11/93. treatability studies, and (3)
determining usable
Total expected cost: $8.3M. amendments for the treatability
studies.
‘Whitmore Labs Christopher Corbett | Soil (vadose and saturated): Full-scale remediation is Soil (vadose): benzene, 0.009 mg/kg; Ex situ treatment. Other technologies: None.
Myerstown, PA (215)597-8995 solvents (benzene, planned. Currently in trichloroethene, 0.017 mg/kg; chemical treatment, fixation,
CERCLA EnforcementLead | Noreen Chamberlain | trichlorocthene, predesign. tetrachloroethene, 0.051 mg/kg; aniline, | incineration, containment, pump and
(717)657-6309 tetrachloroetherte, aniline), 0.009 mg/kg. treat. Less than 10% of site will
arsenic. Soil (saturated): benzene, 0.002 mg/kg; | undergo bioremediation.
Volune: 4,000 cubic yards. trichloroethene, 0.004 mg/kg;
tetrachloroethene, 0,012 mg/kg; aniline,
0.002 mg/kg.

IV | American Creosote Works™ Tony DeAngelo Ground water: wood preserving | Full-scale remediation is Not yet established. Bioremediation treatment not yet Hydrogeologic investigation
Jackson, TN (404)347-7791 (PCP), chromium (+3), copper, | planned. Laboratory-scale and established, under way. Remedial action
CERCLA Fund Lead Ron Sells silver, pilot-scale studies are planned. contingent upon receiving 10%
oUu# (901)423-6600 cost share from state. Funds

Betty Maness available for treatability
(901)423-6600 studies only.

* Indicates a new site.

** Indicates that the site has been updated. Shading indicates a non-CERCLA site,
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

** Indicates that the site has been updated.

Shading indicates a non-CERCLA site.

SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
o.U.#3 Sludge/ soil (vadosc and Full-scale remediation is Not yet established. Ex situ land treatment. Aerobic State may not have 10% cost
saturated: sand, silt): wood planned. Laboratory-scale and conditions, indigenous organisms. share for any remedial action
preserving (PAHSs, phenols), pilot-scale studies are planned. to be undertaken.
chromium (+3), copper, silver.
American Creosote Madolyn Streng Soil: wood preserving (PCP, Full-scale bioremediation is Soil: PCP, 30 mg/kg; PAHs, 50 mg/kg; | In situ treatment. Ex situ treatment, Bioremediation was not
Works—Pensacola’” (404)347-2643 PAHE), dioxin. not planned. dioxin (in situ), 2.5 pg/kg; dioxin (ex sequencing batch reactor, slurry reactor, | effective for remediation of
Pensacole, FL. Doug Fitton Volume: 30K cubic yards. Laboratory-scale studies were | sim), 1 pg/kg (risk-based), batch flow. Aerobic conditions. Other | dioxins in soils.
CERCLA Fund Lead (904)488-0190 completed 11/91. technologies: soil washing, incineration
Beverly Houston possible for dioxin-contaminated soils.
(404)347-3866 Total expected cost: $5M.
Brown Wood Preserving Martha Berry Soil: wood preserving (PCP, Full-scale remediation was Soil: PAHSs, 100 mg/kg. Ex situ Iand treatment. None.
Live Oak, FL, (404)347-2643 PAHEs). completed 12/91, Started
CERCLA Enforcement Lead Charles Logan Volume: 9,000 cubic yards. 10/88.
(904)488-0190
Cabot Koppers Martha Berry Soil: wood preserving (PAHSs, Full-scale remediation was Soil: carcinogenic PAHSs, 0.59 mg/kg; In situ treatment. Other technologies: None.
Gainesville, FL (404)347-2643 phenol, naphthalene, fluorine, completed 04/89. phenol, 4.28 mg/kg; naphthalene, soil washing, solidification. 50% of site
CERCLA Enforcement Lead Kelsey Helton PCP, arsenic, chromium). 211 mg/kg; fluorine, 323 mg/kg; PCP, | underwent bioremediation.
(904)488-0190 Volume: 6,700 cubic yards. 2.92 mg/kg; arsenic, 27 mg/kg;
chromium, 92.7 mg/kg.
Cape Fear Wood Preserving Jon Bornholm Sediments / soil / ground water Full-scale remediation is Soil; PAHS, 1 mg/kg; carcinogenic Ex situ treatment, slurry reactor, batch | Laboratory-scale study was
Fayetteville, NC (404)347-7791 and surface water: wood planned. Currently in design. PAHs, 2.5 mg/kg; arsenic, 94 mg/kg; flow. Other technologies: soil washing, | terminated due to time
CERCLA Fund Lead preserving (arsenic, PAHSs, Laboratory-scale studies were | chromium, 88 mg/kg. solidification. constraints. Biodegradation
chromium). completed 01/90. Surface water: arsenic, 12 pg/L. reduced average total PAH
Volume: 4,000 cubic yards. Pilot-scale studies are planned. | Ground water: PAHs, 14 mg/L; levels and carcinogenic PAH
Expected start 07/94. carcinogenic PAHs, 10 pg/L. Tevels from 306 mg/kg and 44
Sediments: arsenic, 94 mg/kg; PAHS, mg/kg, r%pecﬁvely: to50
3 mg/kg, mg/L and 14 mg/L in 18 days.
Pilot-scale work is needed to
confirm effectiveness; overall
results suggest longer
incubation period could result
in further reduction of PAHs to
below cleanup goals.
Celanese Fibers Operations Ken Mallary Ground water: chromium, Full-scale remediation has Ground water: ethylene glycol, 7 ppm; | Ex situ treatment, sequencing batch Biomass upsets decreasing
Shelby, NC (404)347-7791 solvents (ethylene glycol, been under way since 10/88. 1,2 DCE, 0.07 ppm; chromium, 50 ppb | reactor, acrated tank, batch flow. operating efficiency of
CERCLA Enforcement Lead Charlotte Jesnick acetone, 1,2 DCE), lead. Expected completion 09/99. (statc ARAR). Aerobic conditions, exogenous treatment system. Cause of
(919)733-2801 organisms. Other technologies: upsets is unknown to date.
Total expected cost: $2M. chemical treatment, carbon adsorption, | COD removal efficiency for
and air stripping used for ground water; | seventh operational quarter
rotary kiln incineration, was 92 percent for wells
solidification/stabilization to treat located close to source. TOC
sludges and soils. 100% of site under removal efficiency was 87
bioremediation. percent.
* Indicates a new site.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/
LOCATION/

REG
' LEAD

CONTACT/
PHONE
NUMBER

MEDIA/
CONTAMINANT/
VOLUME

STATUS

CLEANUP
LEVELS

TREATMENT

IV | Coleman-Evans™

Soil: PCP, 25 mg/kg.

Ex situ treatment, slurry reactor, batch

Problem with wood chip

Tony Best Soil (sand, loam): wood Full-scale remediation is
‘White House, FL (404)347-2643 preserving (PCP), arsenic. planned. Currently in design. flow. Aercbic conditions, exogenous removal from soils; dioxins
CERCLA Fund Lead Peter Grasel Volume: 27K cubic yards. Expected start 06/93. Expected organisms. Other technologies: soil have been identified and are
(904)488-0190 completion 06/94. washing; solidification/stabilization. being evaluated.
Laboratory-scale studies have 100% of site will undergo Bioremediation will be
been completed. bioremediation. ineffective for dioxins.
Total expected cost: $8.6M.

IV | Dubose O™ Mark Fite Soil (sand, clay): TPNA, PCP, | Full-scale remediation is Soil: TPNA, 50 mg/kg; PCP, 50 mg/kg; | Ex situ treatment, pile. Aerobic Pilot study was delayed due to
Cantonment, FL (404)347-2643 petroleum, solvents (TCE, PCE). | planned. Curently in design. xylene, 65 mg/kg; benzene, 10 mg/kg; conditions, indigenous organisms. waiting for results of dioxins
CERCLA Enforcement Lead George Linder Volume: 15K cubic yards. Laboratory-scale studies have | TCE, 0.05 mg/kg; PCE, 0.07 mg/kg. Other technologies: carbon adsorption | test.

(904)488-0190 been completed, for treatment of wastewater. 90% of
Kenneth Stockwell Pilot-scale studies are planned. site will undergo bioremediation.
(404)325-0770

Total expected cost: $3M.

IV | Escambia Wood Preserving De’Lyntoneus Soil (loam): wood presetving Full-scale bioremediation is Soil: risk-based. Ex situ treatment. Aerobic conditions, There is alack of information
Site—Brookhaven”* Moore (PCP). not planned, exogenous and indigenous organisms. on success of technology at
Brookhaven, MS (404)347-3931 Volume: 200 cubic yards. Pilot-scale studies were 1% of site underwent bioremediation. field-scale level; however,
CERCLA Fund Lead completed 11/92. Started results of field treatability

06/92. study showed reduction in
PCP and creosote—up to 86%
for PCP, and 96% for 3-ringed
PAH creosote compounds.

* Indicates a new site,

** Indicates that the site has been updated.

Shading indicates a non-CERCLA site.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/
LOCATION/
LEAD

CONTACT/
PHONE
NUMBER

MEDIA/
CONTAMINANT/
VOLUME

STATUS

CLEANUP
LEVELS

TREATMENT

Orkin Facility*
Fort Pierce, FL
TSCA Lead (State)

Joe Malinowski
(404)888-2895

Soil (sand) / ground water:
pesticides (chlordane,
heptachlor).

Volume; 200 cubic yards.

Full-scale remediation is
planned. Currently in design.
Expected start 12/93. Expected
complction 12/95,

Not yet established.

In situ land treatment, hydrogen

peroxide, nutrient addition (soil, water).

Acrobic and anacrobic conditions,
indigenous organisms.

Shavers Farm
Lafayette, GA
CERCLA Fund Lead

Chuck Eger
(404)347-3931

Soil: pesticides (dicamba),
benzoic acid, dichlorosalicyclic
acid, benzonitrite.

Pilot-scale studies have been
completed.

25 mg/kg; dichlorosalicyclic acid,
25 mg/kg; benzonitrite, 25 mg/kg.

Soil: dicamba, 25 mg/kg; benzoic acid,

Bioremediation treatment not yet
established,

Pilot bench-scale treatability
studies being reviewed. Still
working out logistics.

| Sitvex " ,
L _,SmtAugusunc‘FL
e SiateLead

Southeastern Wood Preserving
Canton, MS
CERCLA Fund Lead

WilliamBoms
(904)488-0190
‘George Hevler-
(904)288-0190°

Ground water: solvents (acetone,
benzene, chloroform, cresols,
- | ethytbenzene, 2-butanane, -

E memylene chlonda toluene,

Don Rigger
(404)347-3931

Full-scale remediation is
planned, Currently in design,

Labotawxyscaleswdmwere :

completed 0891, Started
019

Ground water: acetone, 700 pg/L
(sisk-based); benzene, 1 pg/L
(iisk-based); chloroform, 0.7 pg/L

| risk-basedy; cresols, 700 pglL.

based),ethylbenze 39 ug/L

Soil: wood preserving.
Volume: 10K cubic yards.

Full-scale remediation has
been under way since 04/90.

Total expected cost: $1.7M.

Ex situ treatment, fixed film,
continunous flow, Aerobic conditions,

_..| exogenous organisms, Other
| technologies: soil solidification. 100%
of sl

will undergo bxommedmhon

Soil: K001 land ban standards.

Ex situ treatment, slurry réactor, batch

flow. Aerobic conditions, exogenous

and indigenous organisms. Other
technologies: soil washing. 100% of
site under bioremediation.

None.

Failed to meet current K001
land ban standards for pyrene
and phenanthrene. May be
forced to seek treatability
variance.

* Indwates anew s1te.

Shading indicates a non-CERCLA site.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

* Indicates a new site,

** Indicates that the site has been updated.

Shading indicates a non-CERCLA site.

SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
IV | White House Waste™ Tony Best Soil (sand, silt) / ground water: | Full-scale remediation is Soil: benzene, 1.13 pg/kg; Ex situ treatment, slurry reactor, batch | Bioremediation is a proposed
‘White House, FL (404)347-2643 petroleum, solvents planned. Currently in benzo(a)pyrene, 0.192 mg/kg; flow. Aerobic conditions, exogenous remedy, presently under public
CERCLA Fund Lead Marvin Collins (benzo(a)pyrene, chlorobenzene, | predesign. Expected start chlorobenzene, 970 mg/kg; organisms. Other technologies: soil comment. If accepted, an
(904)488-0190 1,4-dichlorobenzene, di-n-butyl | 06/93. Expected completion 1,4-dichlorobenzene, 0.012 mg/kg; washing, solidification/stabilization. amended ROD will follow in
phthalate, methylene chloride, 06/94. methylene chloride, 29.3 mg/kg; PCB 100% of pit material at site will May 1993.
2-methyl naphthalene, 1260, 0.09 mg/kg; 2-methyl naphthalene, | undergo bioremediation. Solidification/stabilization will
naphthalene, phenol, Total expected costs: capital, 2.2 mgfkg; naphthalene, 0.261 mg/ke; follow bioremediation in the
tetrachloroethene, $15.5M; O&M, $3.4M. phendl, 0.549 mg/kg; tetrachlorocthene, treatment train due to the
trichloroethene, acetone, 4.3 mgfkg; toluene, 144K mg/kg; presence of lead.
bis(2-ethylhexylphthalat, trichloroethene, 0.0447 mg/kg
carbon disulfide, ethylbenzene, (risk-based).
methyl ethyl ketone, Ground water: acetone, 0.0016 mg/L,
3,4-methylphenol), PCB 1260, (tisk-based); benzene, 0.005 mg/L
lead, other inorganics. (ARAR-based); benzo(a)pyrene,
Volume: 40.7K cubic yards. 0.0002 mg/L (ARAR-based);
bis(2-ethylhexyl)phthalat, 0.004 mg/L
(ARAR-based); cartbon disvlfide,
1.64 mg/L (risk-based); ethylbenzene,
0.7 mg/L. (ARAR-based); methyl ethyl
ketone, 8.46 mg/L (risk-based);
3,4-methylphenol, 0.85 mg/L (risk-based);
naphthalene, 9,700 mg/L (tisk-based);
2-methyl naphthalene, 0.067 mg/L
(tisk-based); phenol, 10 mg/L
(tisk-based); toluene, 1 mg/L
(ARAR-based); trichloroethene,
0.005 mg/L (ARAR-based); xylene,
10 mg/L (ARAR-based).
V | Allied Chemical"* Jim Van der Kloot Sediments (coal and coke fines): | Full-scale remediation is Sediments: carcinogenic PAHs, In situ treatment, Aerobic conditions, Concentrations of
Ironton, OH (312)353-9309 PAHS, arsenic, planned. Currently in design. 100 mg/kg (risk-based). indigenous organisms, Other contaminants are highly
CERCLA Enforcement Lead Kay Gossett Volume: 500K cubic yards. Laboratory-scale studies were technologies: incineration with onsite variable, making confirmation
(614)385-8501 completed 09/92. reuse of waste heat; pump and treat for | of cleanup difficult.
Pilot-scale studies have been ground water. 50% of site will undergo
completed. bioremediation.
Total expected cost: $26M.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/
LOCATION/
LEAD

CONTACT/
PHONE
NUMBER

MEDIA/
CONTAMINANT/
VOLUME

STATUS

CLEANUP
LEVELS

TREATMENT

Autostyle
Kentwood, MI
State Lead

Bonnie White
(616)456-5071

Ground water: solvents
(aromatic ketones), alcohol

Full-scale remediation has
been under way since 09/90,

Not yet established.

Ex situ treatment, fixed film. Aerobic
conditions. Other technologies: vacuum
extraction, soil yapor extraction for
product recovery and soil treatment.
100% of site under bioremediation.

B&F Trucking Company
Rochester, MN
U§T Lead (State)

Pat Hanson
(612)297-8578

'{ Stephen Thompson

(612)297-8603 .

Soil / ground water: petroleum
(lube oit).
Volume; 700 cubic yards.

S

Full-scale remediation was
completed 12/92, Started
0491, -

Incured cost: $341K. -

Soil: BTEX, 50 mg/kg (risk-based).

Ground water; 100 x MN Department

of Health RALS,

In situ treatment. Ex sifu treatment,
sequencing batch reactor, continuous
flow. Aerobic conditions, indigenous
organisms, 75% of siteunderwent
bioremediation. - ’

Increase in iron concentration
in ground water caused iron
bacteria and resulting *slime”

to accumulate on the surface of

pipes and other process
equipment. Site ow has

converted to nonbiological

Bendix Corporation/Allied
Automotive Site

St. Joseph, MI

CERCLA Enforcement Lead

John Kuhns
(312)353-6556
Sally Beebe
(517)3734110

Clift/Dow Disposal Site™
Marquette, ML
CERCLA Enforcement Lead

Ken Glatz
(312)886-1434
Bruce Van Ottern
(517)373-8427

Ground water: solvents (TCE,
DCE, DCA, vinyl chloride).

Soil (vadose charcoal/sand mix)
/ ground water: wood preserving
(PAHs), arsenic, copper, lead,
mercury.

Volume: 9,000 cubic yards.

Full-scale remediation is

planned. Currently in

predesign. Laboratory-scale
studies are being conducted.

Not yet established.

In situ treatment. Aerobic and
anaerobic conditions, indigenous
organisms.

Recent sampling has identified
much higher TCE
concentrations than expected.
At these concentrations, TCE
potentially might be toxic for
aerobic organisms. Additional
tests are being conducted to
examine the feasibility of a
two-phase anaerobic/aerobic
system.

Laboratory-scale studies were
completed 01/93. Started
12/92.

Not yet established.

Ex sita treatment, pile. Aerobic
conditions, indigenous organisms. 90%
of site will undergo bioremediation.

Brad Bradley
(312)886-4742
Steve Davis
(217)785-3913

Soil: phenols, chlorophenol,
PNAs, PCP, PAHs.

Full-scale remediation is
planned. Currently in
predesign.

Not yet established.

Tn situ treatment, nutrient addition.
100% of site will undergo

2 g uen
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* Indicates a new site,
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/
LOCATION/
LEAD

REG

CONTACT/
PHONE
NUMBER

MEDIA/
CONTAMINANT/
VOLUME

CLEANUP
LEVELS

TREATMENT

COMMENTS

V | Joslyn MFG
Brooklyn Center, MN
CERCLA State Lead

MacGillis and Gibbs
Company Site

New Brighton, MN
CERCLA Fund Lead

Ann Bidwell
(612)296-7827
Kevin Tumer
(312)886-4444

Daryl Owens
(312)886-7089
Douglas Robohm
(612)296-7717

Soil (vadose): wood preserving
(PCP, PAHS).
Volume: 67K cubic yards.

Ground water: wood preserving
(PCP), arsenic, chromium.

Full-scale remediation has
been under way since 08/89.
Expected completion 09/94.

Soil (vadose): PCP, 150 mg/kg; PAHs,
100 mg/kg (dermat contact).

Full-scale remediation is
planned. Currently in design.
Expected start 09/93. Expected
completion 04/95. Pilot-scale
studies were completed 09/89.
Started 07/89.

Total expected cost: capital,
$260K.
Cost per year: O&M, $600K.

Ex situ land treatment, Aerobic
conditions, indigenous organisms,
Other technologies: ground water pump
out system with nonbiological
treatment. 35% of site under
bioremediation.

Due to extreme rainfall in May
1992, part of Land Treatment
Unit was under water.
Flooding has delayed
treatment of lift 2 soil.

Ground water: POTW prefreatment
standards.

Ex situ treatment, fixed film, plug flow.
Aerobic conditions, indigenous
organisms. Other technologies: soil
washing and soil incineration are under
consideration. 10% of site will undergo
bioremediation.

A pilot-scale bioremediation
system was tested on site
under the SITE program. The
results are in a report dated
September 1991
(EPA/540/A5-91/001).

* Indicates a new site,

** Indicates that the site has been updated.

Shading indicates a non-CERCLA site.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/
LOCATION/
LEAD

CONTACT/
PHONE
NUMBER

MEDIA/
CONTAMINANT/
YOLUME

STATUS

CLEANUP
LEVELS

COMMENTS

Marathon Station-Ervines
Kentwood, MI
State Lead

Bonnie White
(616)456-5071

Ground water: petroleum
(gasoline).

Full-scale remediation has
been under way since 01/88.

Ground water: background,
nondetection, or risk-based.

Ex situ treatment, fixed film. Acrobic
conditions, Other technologics: carbon
polish unit to ensure compliance with
NPDES permit. Company has been
considering soil vapor extraction to
enhance process but has not taken steps
to implement. Originally also had some
product separation (gravity), 95% of
site under bioremediation.

System was designed as a
decay phase reactor, so
periodically has to shut down
to allow regrowth of cultures,
(This has occurred only once.)

. | Mayville Fire Department
| Mayville, ML .
UST Lead (State) -

Jon Mayes

“(S17)684-9141

| been under way since 05/90,
| Expected completion 0194,

Fuoll-scale remediation has

Ground water: benzeng; 1 ppb

| (risk-based); toluene, 800 ppb (acsthetic

DWY); ethyl

In situ treatment, air sparging. Aerobic *
conditions, indigenous organisms,

100% of site under bioremediation, - -

Moss-American
Milwaukee, WI
CERCLA Enforcement Lead

Bonnie Eleder
(312)886-4885

Sediments / soil (sand, silt,
loam): wood preserving.
Volume: 86.5K cubic yards.

Full-scale remediation is

planned. Currently in
predesign. Laboratory-scale
and pilot-scale studies are
planned.

Soil: wood preserving, 6.1 mg/kg
(risk-based).

Sediments: wood preserving, 6.1 mg/kg
(risk-based).

Ex situ treatment, shurry reactor, batch

flow. Aerobic conditions, indigenous
organisms. Other technologies: soil
washing. 2% of site will undergo
bioremediation.

Percent of clay in
soil/sediment may reduce
efficiency of system. May be
difficult to achieve cleanmp
standard due to high molecular
weight PAHS. Surfactants used
in working process may
interfere with bioshurry system.

Ted Smith
(312)353-6571

Ground water: solvents
(ethylbenzene, methylene
chloride, methyl phthalate).

Full-scale remediation is being
conducted.

Incurred cost: capital, $18.1M.
Total expected costs: capital,
$20M; O&M, $750K.

Ground water: ethylbenzene, 68 Hg/L;
methylene chloride, 473 pg/L; methyl
phthalate, 9.2 pg/L.

Ex situ treatment, fixed film, rotating
biological, continudus flow. Aerobic
conditions, exogenous organisms.
100% of site under bioremediation.

There have been some
problems with plugging caused
by calcium carbonate
precipitation and fungi
entering with effluent. There
also have been algal bloom
problems.

* Indicates a new site.

** Indicates that the site has been updated.

Shading indicates a non-CERCLA site.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/
LOCATION/
LEAD

REG

CONTACT/
PHONE
NUMBER

MEDIA/
CONTAMINANT/
VOLUME

CLEANUP
LEVELS

TREATMENT

COMMENTS

V | Onalaska Municipal Landfill Kevin Adler Soil (vadose and saturated sand): | Full-scale remediation is Not yet established. In situ treatment, bioventing, Aerobic In final design stage.
Lacrosse County, W1 (312)886-7078 solvents (TCE), petrolenm (total | planned. Currently in design. conditions, indigenous organisms. 20% | Construction expected May
CERCLA Fund Lead Paul Kozol hydrocarbons), wood preserving | Remediation expected to of site will undergo bioremediation. 1993. Soils outside of landfill
(608)264-6013 (naphthalene). complete 09/96. to be addressed—imnethane in
Robin Schmidt Volume: 5,000 cubic yards. Laboratory-scale studies were landfill,
(608)267-7569 completed 03/92,
Total expected costs: capital,
$400K; O&M, $20K.

V | Organic Chemical™* ‘Tom Williams Ground water: TCE, toluene, Laboratory-scale studies are Not yet established. Bioremediation treatment not yet Review of dioxin data has
Grandville, MI (312)886-6157 petroleum (lube oil). planned. established. Other technologies: levels | revealed that soil will be
CERCLA Fund Lead of organics are so high at the site that handled by EPA in Cincinnati.

bioremediation is not practical until the | Waiting for feasibility study to
levels are lowered. Ground water pump | do remediation on TCE and

and treat with an air stripper and GAC
is being used as an interim measure.

toluene. Working on additional
plan for oil. Ground water
pump and treat began in
December 1993,

V | Reilly Tar

Dion Novak

Ground water: benzene,

Full-scale remediation is

Not yet established. Ex situ treatment, sequencing batch 60 to 80 feet of aquifier with
Indianapolis, IN (312)886-4737 pyridine, ammonia. planned. Currently in reactor, continuous flow. Other conductivities of 0.01 to 0.001
CERCLA Enforcement Lead Krista Eskilson Volume: TM gallons per day. predesign. Laboratory-scale technologies: chemical extraction. with interfingering until units
(317)243-5088 studies have been under way 100% of site will undergo are not continuous (clay);
since 12/91. bioremediation. 7,000,000 gallons per day are
being pumped from lower zone
aquifier.
Total expected cost: $15M.
* Indicates a new site.

** Indicates that the site has been updated.

Shading indicates a non-CERCLA site.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/
LOCATION/
LEAD

CONTACT/
PHONE
NUMBER

MEDIA/
CONTAMINANT/
VOLUME

STATUS

CLEANUP
LEVELS

TREATMENT

COMMENTS

Reilly Tar & Chemical
Company"*

St. Louis Park, MN
CERCLA Enforcement Lead

Daryl Owens
(312)886-7089
Douglas Beckwith
(612)296-7715
Mike Scott
(612)296-7297

Soil (vadose loam): wood
presetving (2-fluorobiphenyl,
naphthalene, acenapthylene,
fluorene, acenapthene,
phenanthrene, anthracene,
fluoranthene, pyrene,
benzo(a)anthracene, chrysene,
benzo(b)fluoranthene,
benzo(k)fluoranthene,
benzo(a)pyrene,
indeno(1,2,3-cd)pyrene,
dibenzo(a,h)anthracene,
benzo(g,h,i)perylene).

Full-scale remediation is
planacd, Pilot-scale studics
have been under way since
11/92, Expected completion
11495,

TIncurred cost: $25K.
Total expected cost: $70K.

Not yet established.

In situ treatment, bioventing, nutrient
addition. Aerobic conditions,
indigenous organisms. Other
technologies: carbon adsorption.

Site initiated a 3-year ficld
evaluation of bioventing in
November 1992.

Seymour Recycling
Seymour, IN

CERCLA Enforcement Lead
Process 1

Process 2

Jeff Gore
(312)886-6552
Prabhakar
Kasarabada
(317)243-5130

Ground water: solvents (vinyl
chloride, TCE, DCE, benzene,
chloroethane).

Volume: 500X gallons.

Soil: solvents (vinyl chioride,

TCE, DCE).
Volume: 111K cubic yards.

Full-scale remediation was
completed 09/90.

Incurred cost: $1M.
Fuli-scale remediation was
completed 09/90,

Incurred cost: $750K.

Ground water: drinking water
standards.

Not supplied.

In situ treatment, nutrient addition.
Aerobic conditions, indigenous
organisms, Other technologies: vacuum
extraction, multi-layer cap.

In situ treatment, nutrient addition.
Aerobic conditions, indigenous
organisms, Other technologies: vacuum
extraction, multi-layer cap.

Since a multi-layer cap was
applied over the bio-applied
soil, there is no way to sample
the contaminated soil. The RI
in 1984 found more than 54
organic chemicals.

Sheboygan River and Harbor™™
Sheboygan, WI *
CERCLA Enforcement Lead

Bonnie Eleder
(312)886-4885
Tom Eggert
(608)264-6012
Rick Fox
(312)886-7979

Sediments (sand, silt, clay):
PCBs. .
Volume; 2,500 cubic yards.

Full-scale bioremediation is
not planned.
Laboratory-scale and
pilot-scale studies are being
conducted.

Not yet established.

In situ treatment, capping of sediments.
Ex situ treatment, confined treatment
facility (tank). Aerobic and anaerobic
conditions, indigenous organisms.
Other technologies: armoring
(capping)—ypilot-scale study,
armoring—effects on biodegradation,
solidification/stabilization, thermal
extraction, chemical dechlorination,
solvent extraction.

Delays in pilot-study due to
additional lab-scale tests and
coordination with ARCS
Program as Pilot
Demonstration Project for
Sheboygan AOC. Project is
ongoing.

St. Louis River
Interlake/Duluth Tar Site
Duluth, MN

CERCLA State Lead

Ann Bidwell
(612)296-7827

Sediments / soil: VGCs, PAHs.

Full-scale remediation is
planned. Currently in
predesign.

Not yet established.

Bioremediation treatment not yet
established. Other technologies: “pure
tar” found in isolated “tar seeps” at the
site will be thermally destroyed as fuel.

Remedy for
PAH-contaminated soils and
sediments has not been
selected. The supplemental RT
report for the soils operable
unit currently is being
completed.

* Indicates a new site.

** Indicates that the site has been updated.

Shading indicates a non-CERCLA site.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
V | Union C‘iitbide—Maxietta Kathleen Warren | Soil / ground water: VOCs, Laboratory-scale studieshave  § Not yet established. In situ land treatment (soil). Ex situ Site still is in FS stage. A
Facility (312)353-6756 . | dioxin, monochlorinated “been completed. treatment, activated sludge (ground treatability study has been
Marietta, OH Scott Bergreen | biphenyls, dichlorinated water). Aerobic and anaerobic completed. The ROD should
CERCLA Enforcement Lead (614)385-8501 biphenyls, PCBs, aluminum, conditions, exogenous and indigenous | be completed by September
B Terry Roundtree manganese, organisms. Other technologies: GAC. 1993.
! (312)353-3236 :

V | West K&L Avenue Landfill Dan Cozza Ground water: solvents (acetone, | Laboratory-scale and Ground water: acetone, 700 ppb; Aerobic conditions. Other technologies: | Laboratory-scale microcosms
Kalamazoo, MI (312)886-7252 benzene, TCE, vinyl chloride, pilot-scale studies are being benzene, 1 ppb; vinyl chloride, depending on results of ground water and pilot-scale lysimeter
CERCLA Enforcement Lead 1,2-dichloroethane, xylene, conducted. 0.02 ppb; 1,2-dichloroethane, 0.4 ppb; | samples during pump test: precipitation | systems are being used to
toluene, trans-1,2-DCE, xylene, 20 ppb; toluene, 40 ppb; of metals and a carbon filter for the assess the biodegradative
ethylbenzene, Total expected cost: $2.2M. | trans-1,2-DCE, 100 ppb; ethylbenzene, | vinyl chloride may need to be added. capacity of the aquifer and

. a 1,1-dichloroethane). 30 ppb; 1,1-dichloroethane, 700 ppb. landfill material. Results are

' scheduled to be reported in
November 1993. Potential
problems include treatment of
vinyl chloride and handling of
water after treatment.
Discharge to POTW would be
possible only with the
installation of 3 miles of sewer
line, and no surface water
discharge is possible, so
treated ground water must be
reinjected.

VI | Atchinson Ky Nichols Sediments (silt) / soil (sand, Full-scale remediation has Not yet established. In situ land treatment, nutrient addition | Possible problem with high
Santa Fe, NM (214)655-6730 silt): petroleum (diesel), been under way since 07/92. (soil: phosphate and nitrogen; chloride content in soil and
CERCLA EnforcementLead | Susan Morris chlorides. sediments: phosphate and nitrogen). Ex | sludges. W
(505)827-2890 Volume: 28K cubic yards. Total expected cost: $3M. situ land treatment. Aerobic conditions, §'
indigenous organisms. 100% of site "50
under bioremediation. &
El
&
5
=3
5.
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&
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* Indicates a new site.

** Indicates that the site has been updated. Shading indicates a non-CERCLA site.




FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/
LOCATION/
LEAD

CONTACT/
PHONE
NUMBER

MEDIA/
CONTAMINANT/
VOLUME

STATUS

CLEANUP
LEVELS

TREATMENT

COMMENTS

Dow Chemical
Company—Louisiana Division
Plaquemine, LA

RCRA Lead (Federal)

Madeline Murphy
(504)765-0585
Jill McCullough
(504)389-8493

Ground water: solvents
(1,2-dichloroethane,
1,1,1-trichloroethane,
1,1-dichloroethane,
1,1-dichlorocthylene,
chlorocthane).

Volume: 90K cubic yards.

Laboratory-scale studies were
completed 12/90,

Pilot-scale studies have been
under way since 03/93.

Incurred costs: capital, $250K;
0&M, $10K.

Total expected cost: capital, -
SIM. )
Costper year: O&M, $50K.

Not yet established.

In situ treatment, nutrient addition,
Angerobic conditions, indigenous
organisms, Other technologies: pump
and treat. Less than 1% of site under
bioremediation,

Permeability of contaminated
zones is low; supply (injection)
of nutrients is difficult. All
bioactivity may occur at the
well screen, thereby plugging
the screen.

French Limited™
Crosby, TX
CERCLA Enforcement Lead

Judith Black
(214)655-6735
Louis Rogess
(512)463-8188

Sediments (sand, silt) / sludge /

soil (sand, silt, clay) / ground
water: PCBs, arsenic, hazardous
contaminants, petrolenm (BAP,
VOCs), arsenic,

Full-scale remediation has
been under way since 01/92,

Total expected cost: $90M.

Ground water: MCLs (risk-based).

Sludge: BAP, 9 ppm; PCBs, 23 ppm;
'VOCs, 43 ppm; arsenic, 7 ppm;
benzene, 14 ppm.

In situ treatment, air sparging, oxygen
source, nutrient addition (soil, water,
sediments). Aerobic conditions,
indigenous organisms. Other
technologies: stabilization of residue, if
necessary. 100% of site under
bioremediation.

North Cavalcade Street
Houston, TX
CERCLA State Lead

Deborah Griswold
(214)655-6715
Louis Rogers
(512)463-8188
Larry Wiight
(214)655-6715

Soil (sand, silt, clay) / ground
water: wood preserving
(benzene, PAHs).

Volume: 5,500 cubic yards.

Full-scale remediation is
planned. Laboratory-scale
studies have been completed.
Pilot-scale studies have been
under way since 01/92,

Total expected cost: $4M.

Soil: benzene, 0.04 mg/kg;
carcinogenic PAHs, 1 mg/kg
(risk-based).

Ex situ ]and treatment, Aerobic

conditions, indigenous organisms.
Other technologies: soil washing,
ground water pump and treat via
separation and carbon adsorption.
100% of site will undergo
bioremediation,

‘Winter rain has significantly

slowed the pilot study.

Old Inger
Darrow, LA
CERCLA State Lead

Paul Sieminski
(214)655-6710
Sandra Greenwich
(504)765-0487

Sludge / soil: petroleum.
Volume: 200K cubic yards.

Full-scale remediation has
been under way since 04/92.
Expected completion 04/99.

Incurred cost: $5.4M.

Soil: contaminant reduction from 76%
to 4%.

Sludge: contaminant reduction from
76% to 4%.

Ex situ land treatment, continuous flow.
Aerobic conditions, indigenous
organisms, Other technologies: granular
activated carbon. 70% of site under
bioremediation.

* Indicates a new site,

** Indicates that the site has been updated.

Shading indicates a non-CERCLA site.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

completed 12/91. Started
04/91,

Total expected cost: $28M.

SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
VI | Sheridan Disposal Services Gary Bombgarten Shudge / soil (sand, silt, clay) / Fuil-scale remediation is Soil/sludge/surface water: PCBs, Ex situ treatment, slurry reactor. Pilot study completed; report
Hempstead, TX (214)655-6749 surface water: solvents (benzene, | planned, Currently in 25 mg/kg (PCBs as indicators of other | Aerobic conditions. Other technologies: | finalized August 1993.
CERCLA Enforcement Lead toluene, ethylbenzene, phenol), | predesign. Laboratory-scale organics). stabilization of residues. 100% of site
PCBs, studies have been completed. will undergo bioremediation.
Volume: 40X cubic yards. Pilot-scale studies were

VI | Conservation Chemical Steve Auchterlonie | Ground water: phenols, solvents | Full-scale remediation has Ground water: VOCs, 10 ppb; phenols, | Ex situ treatment, fixed film, None.
Kansas City, MO (913)551-7778 (semivolatiles, VOCs), cyanide | been under way since 01/90. 1 ppb (Missouri drinking water continuous flow. Aerobic conditions,
CERCLA Enforcement Lead complexes, nickel, zinc. standards). exogenous organisms. Other
Volume; 200 gallons per minute. | Incurred cost: capital, $110K. technologies: carbon adsorption, lime
: Cost per year: O&M, $25K. precipitation, and sulfide precipitation
in series. 100% of site under
bioremediation.

VII | Fairfield Coal & Gas™* Steve Jones Soil (saturated: sand, silt, clay)/ | Pilot-scale stadies havebeen | Soil (saturated): benzene, 241 mg/kg In situ treatinent, injection and Possible future problems due
Fairfield, IA (913)551-7755 ground water: coal tar (benzene, | under way since 12/91, (risk-based); PAHs, 500 mg/kg (5x extraction wells, hydrogen peroxide, to poor transmissivity of the
CERCLA EnforcementLead | Johanshir Golchin ethyl benzene, toluene, xylene, Expected completion 12/93. risk-based); carcinogenic PAHs, nutrient addition (water: nitrate). aquifer.

(515)281-8925 PAHS). 100 mg/kg (risk-based). "Aerobic conditions, indigenous
Total expected cost: $1.6M. Ground water: benzene, 1 ppb organisms. Other technologies: thermal
(risk-based); carcinogenic PAHSs, treatment of contaminant source areas
200 ppt (best detection level). and pump and treatment of ground
water by catbon adsorption with
polymer injection and settling.
* Indicates a new site.
** Indicates that the site has been updated. Shading indicates a non-CERCLA site.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
VI | Intemnational Paper Rob Mofrison Soil (silt, loam): wood Full-scale remediation is Soil: Sum of the concentrations of 24 Ex situ land treatment, Aerobic Bioremediation failed at site
Joplin, MO (314)751-3176 preserving (PCP, PAHs), planned, Cumently being aromatic compounds is less than 600 conditions, indigenous organistus. due to lack of temperature and
RCRA Lead (state) Volume; 70K cubic yards, installed. mg/kg (risk-based and state-required). | Other technologies: chemical treatment, | moistire control; the units
soil washing proposed but restricted by | were flooded, blocking oxygen
Total expected cost: $OM. . Land Disposal Restrictions. 100% of fransfer. Steps are being taken
site will undergo bioremediation. to control moisture and
temperature by covering basins
(10+ acres-under roof), Land
| disposal restrictions limit
L e o : PR ) » ‘ ] cleanupoptions. :
: OffuttAeromeBase ; Soxl (vadose sand, silt): - -] Pilut-scale studies have been - - ‘| In it txeatment, bmvcnung. Aerobm f‘ Pilot-scale system has beenin
't LaPlatte; NE . nnder way since 08(92, i~ - - 5.0 T e L s U condit ~operat:on since August 1992,

Park City™

John Wilson

Ground water: petroleum (lube

Full-scale remediation has

Ground water: benzene, 5 yig/L,

In situ treatment (ground water),

Site is serving as a test case for

v
Park City, KS (405)332-8800 oil), benzene. been under way since 12/92. (drinking water standards), possible bioventing for soils, mitrient new Kansas environmental
CERCLA State Lead Volume: 700K cubic feet, addition (ammeonium chloride and regulations,

Incurred cost: $275K. nitrate). Aerobic and anaerobic
Total expected cost: $650K. conditions. Other technologies: in situ
- soil fiushing, soil washing,
denitrification of BTEX.

VI { Scott Lumber Bruce Morrison Soil (vadose silty clay): wood Full-scale remediation was Soil (vadose): benzo(a)pyrene, Ex sitn land treatment, 7 acres closed Health-based risk levels for
Alton, MO (913)236-3881 preserving (naphthalene, completed 11/91. Started 14 mg/kg; PAHs, 500 mg/kg. system water recirculation with 2-ft PAHs were changing and
CERCLA Fund Lead acenaphthalene, fluorene, 06/90. thick clay liner. Aerobic conditions, inconsistent,

phenanthrene, anthracene, indigenous organisms, 90% of site
fluoranthene, pyrene, Incurred costs: capital, $700K; underwent bioremediation.
benzo(b)fluoranthene, 0O&M, $500K.

benzo(a)anthracene, chrysene,

benzo(k)fluoranthene,

benzo(a)pyrene,

dibenzo(a,hanthracene,

benzo(g,h,i)perylene,

indeno(1,2,3-cd)pyrene, PAHs),

Volume: 15.9K tons.

VI | Sioux City Pilot Study Johanshir Golchin Soil (silty clay loam):; PAH, Pilot-scale studies were Soil: PAHs, 500 mg/kg; carcinogenic Ex situ land treatment. Aerobic and High soil moisture, large area
Sioux City, JA (515)281-8925 petroleum (lube oil), cyanide. completed 10/91. Started PAHs, 250 mg/kg. anaerobic conditions, exogenous and of operation, low temperatures,
CERCLA State Lead Volume: 100K cubic yards. 08/91. indigenous organisms. Other and other climatic obstacles.

technologies: chemical treatment. 90%
Tncurred cost; capital, $250K. of site underwent bioremediation.
Total expected cost: capital,
$50-100 per cubic yard.

*Indxcat% anewsxte.
** Jpdicatog tha o
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

VII | Budington Northern Tie Plant
Somers, MT
CERCLA Enforcement Lead

Jim Hatris

(406)449-5414
Ben Quinones
(406)449-4067

Soil / ground water: wood
preserving (PAHs).
Volume: 82K cubic yards.

Soil (vadose: sand, silt, loam,

clay): pesticides (aldrin, dieldrin,

endrin, chlordane, toxaphene,
B-BHC, 4,4'-DDE, 4,4’-DDT,
4,4-DDD), herbicides (2,4-D).

* Indicates a new site.

** Indicates that the site has been updated.

Full-scale remediation is
planned. Currently in design.
Pilot-scale studies are being
conducted,

Total expected cost: $11M.

Full-scale remediation is
planned. Currently in
predesign.

Soil: carcinogenic PAHs, 36 mg/kg
(visk-based).

Ground water: carcinogenic PAHS,
0.03 pg/L (water quality criteria).

In situ treatment. Ex sitz land
treatment. Aerobic conditions,
indigenous organisms. Other
technologies: in situ soil flushing,
surface treatment of extracted ground
water by either UV or carbon
adsorption is proposed. 80% of site will
undergo bioremediation.

Not yet established,

& A
In situ treatment. Ex situ treatment,
Aerobic and anaerobic conditions,
indigenous organisms.

SITE/ CONTACT/ MEDIA/ CLEANUP ‘
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
VII | Vogel Paint & Wax™ Steven Jones Soil (silt, clay): petrolenm (lube | Full-scale remediation has Not yet established. Ex situ Jand treatment, batch flow. Volatilization control/air
Manrice, IA (913)551-7755 oil), solvents (MEK), lead, been under way since 10/91. Aerobic conditions, indigenous monitoring being evalnated.
CERCLA State Lead Bob Drustrup mercury. organisms. Other technologies: air ‘
(515)281-8900 Volume: 10K cubic yards. Total expected cost: $2M. stripping of ground water, product
recovery.

Pilot-scale field activities have
been initiated because of low
soil transmissivities. Onsite
pumping tests were completed
in the third quarter of FY1991.
A portion of site is adjacent to
large lake.

Shading indicates a non-CERCLA site.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)
SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME

VII | Idaho Pole Company Jim Harris Sediments / soil / ground water: | Full-scale remediation is Not yet established. In situ treatmeat, oxygea enhancement, | Dioxins and furans inhibit
Bozeman, MT (406)449-5414 pentachlorophenol, PAHSs, planned, Currently in nutrient addition (soil, water, bioremediation of other
CERCLA State Lead Kevin Kirley dioxins/furans. predesign, sediments). Ex situ treatment, fixed contarninants,

(406)449-4067 film, slurry reactor. Aerobic conditions,
Janie Stiles indigenous organisms. Other
(406)449-4067 technologies: in situ soil flushing,

VIH | Joliet Weed Control District Carol Fox Soil (vadose: sand, silt, loam, Full-scale remediation is Not yet established. In situ treatment. Bx situ treatment. Pilot-scale study did not have
Joliet, MT (406)449-4067 clay): herbicides (2,4-D, planned. Currently in design, Aerobic and anaerobic conditions, adequate controls.

CERCLA State Lead dicamba, MCPA). Pilot-scale studies were indigenous organisms.
completed 09/91.

VIII | Lake County Weed Control Carol Fox Soil (vadose: sand, silt, loam, Full-scale remediation is Not yet established. In situ treatment. Ex situ treatment. None.

Ronan, MT (406)449-4067 clay): pesticides (aldrin, dieldrin, | planned. Currently in design. Aerobic and anaerobic conditions,
CERCLA State Lead endrin, methoxychlordane, Pilot-scale studies were indigenous organisms.

chlordane, -BHC, B-BHC, completed 06/92.

4,4-DDE, 4,4-DDT,

4,4-DDD), herbicides (2,4-D,

dicamba, picloram (tordon),

atrazine), triallates (far-go).

VIH | Libby Ground Water Site Jim Harris Soil / ground water: wood Full-scale remediation has Soil: carcinogenic PAHSs, 88 mg/kg; In situ treatment (ground water), ex sitn | Oil-water separation in
Libby, MT (406)449-5415 preserving (PAHS, pyrene, PCP, | been under way since 05/91. pyrene, 7.3 mg/kg; PCP, 37 mg/kg; land treatment (soil), hydrogen bioreactor has been a problem
CERCLA Enforcement Lead dioxin, naphthalene, dioxin, 1 pg/kg; naphthalene, 8 mg/kg; | peroxide (water), nutrient addition (soil, | because free product has about

phenanthrene, benzene, arsenic). | Incurred cost: $4M. phenanthrene, 8 mg/kg. water). Ex situ treatment, bioreactor for | the same specific gravity as
Volume: 45K cubic yards. Ground water: carcinogenic PAHS, ground water. Aerobic conditions, water. Pyrene degradation
40 pg/L; noncarcinogenic PAHSs, indigenous organisms. 75% of site rates in land treatment units for
400 pg/L; PCP, 1.05 mg/L; benzene, under bioremediation. soils have been low.
5 mg/L; arsenic, 50 mg/L.
VII | Miles City Airport Carol Fox Soil (vadose and saturated): Full-scale remediation is Not yet established. In situ treatment, Ex situ treatment. None.
Miles City, MT (406)449-4067 pesticides (aldrin, dieldrin, planned. Currentlyin Aerobic and anaerobic conditions,
CERCLA State Lead methyloxychlordane, chlordane, | predesign. indigenous organisms.
o-BHC, ¥-BHC, §-BHC,
4,4-DDE, 44’-DDT,
4,4°-DDD, ethyl parathion,
endrin), herbicides (2,4-D,
picloram (tordon), atrazine),
triallates (far-go).

* Indicates a new site.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

VII | Richey Airport
Richey, MT
CERCLA State Lead

* Indicates a new site.

Carol Fox
(404)449-4067

** Indicates that the site has been updated.

Soil (vadose: sand, silt, loam,
clay): pesticides (picloram
(tordon), aldrin, dieldrin, endrin,
methyloxychlordane, chlordane,
o-BHC, v-BHC, 8-BHC,
4,4-DDE, 4,4-DDT,
4,4-DDD, methyl parathion,
ethyl parathion), herbicides
(2,4-D, dicamba, atrazine),
triallates (far-go).

$10K; O&M, $300K.

SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
VIE | Montana Pole Brian Antonioli Sediments (silt) / soil (silt) / Fuil-scale remediation is Not yet established. Bioremediation treatment not yet The Montana Pole Site is in
Butte, MT (406)449-4067 ground water: PCP, planned. Currently in established, Other technologies: in situ | the RI/FS stage and no
CERCLA State Lead Sara Weinstock Volume: 250K cubic yards. predesign. Laboratory-scale soil flushing, soil washing. remediation currently is taking
(406)449-5414 studies are being conducted. place. However, treatability
studies have recently been
conducted and reports are
Total expected costs: capital, being revised at this time.

Full-scale remediation is
planned. Currently in
predesign.

Not yet established.

Shading indicates a non-CERCLA site,

In situ treatment. Ex situ treatment,
Aerobic and anaerobic conditions,
indigenous organisms.

None.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

* Indicates anew site.

SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
I{ | Beale Air Force Base Sheri Rolfsness Soil (vadose silty clay): Full-scale remediation has Soil (vadose): diesel, 50 mg/ke (state In situ treatment, bioventing. Acrobic Pilot-scale test demonstrated
Marysville, CA (916)634-2643 petroleum (diesel). been under way since 07/92. guidelines), conditions, indigenous organisms, that bioremediation could
Federal Facility Volume: 20K cubic yards. . work in silty-clay soil.
Process 1 TIncurred cost: capital, $30K.
Total expected cost: O&M,
$6,000.
Soil (vadose silty clay): Pilot-scale studies havebesn | Soil (vadose): gasoline, 10 mg/kg; n situ treatment, bioventing. Aerobic | Project will be a pilot-scale
petroleum (gasoline, diesel), under way since 10/92, diesel, 50 mg/kg (state guidelines). conditions, indigenous organisms, system, operating for ons year.
i solvents.. .~ Expected completion 1093, - L : R
“Volume: 10K cublc yards - R o
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/
LOCATION/
LEAD

REG

CONTACT/
PHONE
NUMBER

MEDIA/
CONTAMINANT/
VOLUME

STATUS

CLEANUP
LEVELS

COMMENTS

John Chestnut

Soil / ground water: petroleum,

Ground water: MCLs.

IX | Fort Ord Atmy Base Pilot-scale studies are being In situ land treatment. Other None.
Monterey, CA (415)744-2387 solvents (MEK). conducted. technologies: pump and treat, carbon
CERCLA Enforcement Lead | Vance Fong adsorption.
(415)744-2392
IX [ GilaIndian Reservation Richard Martin Soil: pesticides (toxaphene, Full-scale remediation was Soil: background levels. In situ land treatment. Aerobic and Toxaphene is very hard to
Bapchule, AZ (415)744-2288 parathion). completed 07/86. Started anaerobic conditions, indigenous break down. Materials
CERCLA Fund Lead Volume: 100K cubic yards. 01/84. organisms. 100% of site underwent handling was difficult.
‘bioremediation.
Incusred cost: $700K.
* Indicates a new site.

** Indicates that the site has been updated.

Shading indicates a non-CERCLA site.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME

IX | Hamburg Ranch Christine Holm Soil (vadose and saturated: Full-scale remediation is Not yet established. Bioremediation treatment not yet This site is especially difficult
Merced County, CA (916)361-5703 Joam, clay): pesticides (DDD, planned. Currently in established. because of the high degree of
CERCLA State Lead Jack Grisanti DDE, DDT, endosulfan, predesign. Expected start contamination and the amount

(209)897-5873 toxaphene, chlorfenvinphos, 06/93. Expected completion of material involved.

methidathion, monitor, nemacur, | 10/96. Excavation down to 1 ppm

parathion-e, parathion-m), DDT, DDD, and DDE and 5
ppm toxaphene is now taking
place. Much of this material
will be disposed of at a Class 1
landfill, since it is
characterized as non-RCRA
waste, The remainder will be
bioremediated on site.

IX | Harmon Field™ Mike Pfister Soil (clay): pesticides (-BHC, Pilot-scale studies were Not yet established, Ex situ land treatment. Aerobic and Tests were conducted on
Tulare County, CA (209)297-3934 chlordane, difocol, endosulfan completed 11/90, Started anaerobic conditions, exogenous and thirteen 5-gallon buckets of
CERCLA State Lead I, endrin, endrin aldehyde, 05/90. indigenous-organisms. soil. Results showed that

heptachlor epoxide, 4,4’-DDE, pesticides were not removed
4,4-DDT, 4,4'-TDE, from the containers after 192
methoxychlordane, toxaphene, days of treatinent. Due to the
w heptachlor). high variability of the data,
B Volume: 65 gallons. however, it is unclear whether
some degradation occurred, A
larger scale study may be
conducted to achieve
statistically significant results.

IX | Hercules Incorporated Tony Luan Soil: TNT, DNT, nitrobenzene, Full-scale bioremediation is Soil: TNT, 30 mg/kg; DNT, 5 mg/kg; Ex situ land treatment. Aerobic Pilot-scale project completed.
Hercules, CA (916)322-6872 Volume: 1,500 cubic yards. not planned. nitrobenzene, 5 mg/kg. conditions, indigenous organisms. Evaluating field study results.
CERCLA State Lead Pilot-scale studies were

completed 01/91. Started
01/89.

IX | JH. Baxter Elizabeth Keicher Sediments (sand, silt) / soil Full-scale remediation is Soil: PCP, 17 mg/kg; carcinogenic Ex situ land treatment, Aerobic

Weed, CA (415)744-2361 (sand, silf): wood preserving planned. Currently in PAHS, 0.51 mg/kg; noncarcinogenic conditions, indigenous organisms.
CERCLA Enforcement Lead | Susan Warner (tetrachlorophenol, PCP, PAHs), | predesign. Expected start PAHS, 0.15 mg/L (risk-based). Other technologies: cement fixation for
Process 1 (707)576-2220 arsenic, chromium, copper, zinc. | 12/94. Laboratory-scale and Sediments: tetrachlorophenol, 1 mg/kg | soils contaminated with inorganics.

Ed Cargile Volume: 21.9K cubic yards. pilot-scale studies have been (risk-based).
(916)255-3703 completed.

Total expected costs: capital,

$9.6M; O&M, $3.3M; total,

$13M.

* Indicates a new site,
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FIELD APPLICATIO |
IONS OF BIOREMEDIATION (cont.)
SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
Process 2 Ground water: wood preserving | Full-scale remediation is Ground water: carcinogenic PAHs, Ex situ treatment, fixed film, Concern regarding effect of
(PAHs, PCP, dioxins), arsenic, | planned. Cumrently in 5 pg/L; noncarcinogenic PAHs, 5 pug/L; | contimuous flow. Aerobic conditions, elevated metals on
chromium, copper, zinc. predesign. Expected start PCP, 2.2 pg/L; dioxins, 0.025 ppt indigenous organisms. Other bioremediation process.
Volume: 150K gallons per day. | 12/94. Pilot-scale studies have (disk-based). technologies: chemical treatment..
been under way since 01/89.
Total expected costs: capital,
$4.3M; O&M, $13.1M; total,
$17.4M.
IX |JAasco™ Rose Marie Caraway | Soil (silt, clay) / ground water: Full-scale remediation is Soil: 1,1-DCA, 0.03 mg/kg; 1,1-DCE, Ex situ treatment, batch flow. Aerobic The ROD selected an ex sita
Mountain View, CA (415)744-2235 solvents (1,1-DCA, 1,1-DCE, planned. Currently in design. 1 mg/kg; 1,1-DCA, 0.6 mg/kg; and anaerobic conditions. 100% of soil | bioremediation process, which
CERCLA Enforcement Lead 1,2-DCE, 1,1,1-TCA, benzene, Laboratory-scale studies were 1,2-DCE, 1 mg/kg; 1,1,1-TCA, of site will undergo bioremediation. | will combine aerobic and
chloroethane, methyl ethyl completed 11/91, Started 100 mg/kg; benzene, 0.3 mg/kg; anaerobic treatments. The
ketone, acetone, methylene 02/91. chloroethane, 4,000 mg/kg; methyl challenges at this site are (1) to
chioride, pentachlorophenol, ethyl ketone, 9 mg/kg; acetone, minimize volatilization of
tetrachloroethene, TCE, toluene, 30 mg/kg; methylene chloride, contaminants during
vinyl chloride, methanol, Incurred cost: $30K. 0.2 mg/kg; pentachlorophenol, excavation, and (2) to balance
w xylenes, ethylbenzene, Total expected costs: capital, 200 mg/kg; tetrachloroethene, 7 mg/kg; the aerobic and anaerobic
g 1,2-DCA), petroleum (diesel). $200K; O&M, $248K. TCE, 3 mg/kg; toluene, 1,000 mg/kg; processes to treat the entire
Volume: 1,100 cubic yards. vinyl chloride, 0.02 mg/kg; methanol, contaminated area. If cleanup
200 mg/kg; xylenes, 2,000 mg/kg; levels are not achieved,
diesel, 10K mg/kg; ethylbenzene, contaminated material will be
3,000 mg/kg (potential migration to disposed of in a RCRA landfill.
ground water).
Ground water: acetone, 4,000 ppb;
benzene, 1 ppb; 1,1-DCA, 5 ppb;
1,1-DCE, 6 ppb; 1,2-DCA, 0.5 ppb;
methylene chloride, 150 ppb;
pentachlorophenol, 1 ppb; toluene,
1 ppb; vinyl chloride, 0.5 ppb; TPH,
3,000 ppb; tetrachloroethene, 5 ppb.
IX | Koppers Company, Tnc.” Fred Schauffler Soil (vadose: sand, clay, gravel, | Full-scale remediation is Soil (vadose): PCP, 17 mg/kg (state In situ treatment, nutrient addition, None.
Oroville, CA (415)744-2365 cobbles): wood preserving (PCP, | planned. Currently in ARARY); carcinogenic PAHSs, Aerobic conditions, indigenous
CERCLA EnforcementLead | Ed Cargile PAHs, dioxins/furans), arsenic, | predesign. Laboratory-scale 0.19 mg/kg (risk-based); organisms. Other technologies: soil
(916)255-3703 chromium. studies were completed 01/93. | dioxins/furans, 0.03 ppt (risk-based). washing, fixation of
Volume: 110K cubic yards. Pilot-scale studies are planned. metal-contaminated soil, ground water
Expected completion 11/94. treatment with carbon. 30% of site will
undergo bioremediation. 2]
o
Total expected costs: capital, g
$4.5M; O&M, $7.TM. g_
2
s
'IX | Marine Corps Air/Ground Ray Lukens Soil: petroleum (et fuel, Full-scale remediation is Not yet established. In situ treatment, bioventing, Aerobic None. E
Combat Center (619)776-8958 gasoline, diesel, aviation fluid, planned. Currently in design, conditions, indigenous organisms. 3
Twenty-Nine Palms, CA transmission fluid). %
CERCLA Fund Lead :_;'!
o
* Indicates a new site.
** Indicates that the site has been updated. Shading indicates a non-CERCLA site.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
IX | Middie Mountain Silvex”* Robert M, Mandel | Soil (vadose: silt, loam): Full-scale remediation was Soil (vadose): 2,4,5-TP, 50 mg/kg (state | Ex situ land treatment. Aerobic None.
Greenlee County, AZ (415)744-2290 pesticides (2,4,5-TP), herbicides | completed 09/92, requirement). conditions, indigenous organisms.
Federal Facility Tim Steele (2,4-D, 2.4,5-T). Prepared bed with water and nutrients,
(602)257-2335 ‘Volume: 550 cubic yards, Incurred cost: $30K. | periodic rototilling. Other technologies:
Total expected cost: $35K. photodegradation by ultraviolet
sunlight at elevation of 9,000 ft above
sea level. 100% of site underwent
- . ] : bioremediation. -
IX | Montrose Chemical Nancy Woo Soil (vadose: silt, clay): Laboratory-scale studies were | Not yet established. Ex situ land treatment., Aerobic None.
Corporation of California (415)744-2394 pesticides (DDT), benzene, completed 03/93, Started conditions, exogenous organisms.
Tomance, CA Alice Geniro chiorobenzene, chloroform. 09/92. Other technologies: white rot fungus.
CERCLA EnforcementLead | (310)590-4931
Steven Safferman
(513)569-7350
IX | Moore Aviation Christine Holm Soil (vadose: silt, loar): Full-scale remediation was Soil (vadose): DDE, 1 mg/kg; Ex situ land treatment. Aerobic and Some problems with QA/QC
Colusa, CA (916)361-5703 pesticides (DDE, endosulfan 1 & | completed 10/92. Started endosulfan I & I, 7.4 mg/kg; parathion, | anaerobic conditions, exogenous on analyses; two independent
CERCLA State Lead Al Williamson 10, parathion, chlorpyrifos, 09/91. 3 mg/kg; chlorpyrifos, 2 mg/kg; organisms. labs are giving conflicting
(916)753-9500 disulfoton, propazine, atrazine, disulfoton, 0.1 mg/kg; propazine, results. Endosulfans have been
24-D, 24,5-TP), Total expected cost: $35K. 0.14 mg/kg; atrazine, 0.03 mg/kg; particularly recalcitrant,
bis(2-ethylhexyl)pthalat, phenols. 2,4-D, 1 mg/kg; 2,4,5-TP, 0.1 mg/kg

(beneficial use water quality criteria).

Kk

* Indicates a new site,
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
IX | Poly-Carb Robert M. Mandel Soil: wood preserving (cresol, Full-scale remediation was Soil: cresol, 10 mg/kg; phenols, Ex situ land treatment. Aerobic None.
Wells, NV (415)744-2290 phenols). completed 09/88. Started 20 mg/kg (performance-based). conditions, indigenous organisms,
CERCLA Fund Lead Volume: 1,500 cubic yards. 06/87.

Incurred cost: $450K.

Other technologies: in situ soil
flushing, in situ volatilization. 60% of
site underwent bioremediation.

R . ¥z S s
IX | Solvent Service Bruce Wolf Ground water: solvents Full-scale remediation has Ground water: 1,2-DCE, 5 ug/L; Ex situ treatment, fixed film, Had difficulty obtaining a
San Jose, CA (510)286-0787 (1,2-DCE, ¢is-1,2-DCE, been under way since 01/91. cis-1,2-DCE, 6 pig/L; trans-1,2-DCE, continuous flow. Anaerobic conditions, | permit for bioremediation.
CERCLA State Lead Marie Lacey trans-1,2-DCE, ethylbenzene, 10 pg/L; ethylbenzene, 400 pg/L; exogenous organisms. Other
(415)744-2234 1,1,1-TCA, freon 113, benzene, | Incurred cost: $399K. 1,1,1-TCA, 200 ug/L; freon 113 technologies: soil washing, vactum
acetone, 1,1-DCE, naphthalene). | Total expected cost: $844K. " hg'ls ’ extraction, steam enhancement, 100%
1,200 pg/L; benzene, 0.7 ug/L; of site under bioremediation.
acetone, 400 pug/L; 1,1-DCE, 1 pg/L;
naphthalene, 2,000 pg/L.
IX | Souther Pacific David Wright Soil: petroleum. Full-scale remediation was Soil: petroleum, 5,000 mg/kg. Ex situ land treatment. None.
Transportation Company (916)332-3910 Volume: 240 tons. completed 01/91. Started
Roseville, CA 11/90.
CERCLA State Lead
Incurred cost: $310K.
* Indicates a new site,

*+ Indicates that the site has been updated.

Shading indicates a non-CERCLA site.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

Progags ]

* Indicates a new site,

** Indicates that the site has been updated.

(206)438-3070
Diane Wulf ..
(5092472313

et
AL

%

0.5 mp/kg.

Shading indicates a non-CERCLA site.

Other technologies: vacunm extraction.

SITE/ CONTACT/ MEDIA/ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME
X | East 15th Strect Service Station | Tony Palagyi Soil: petroleum (TPH diesel). Full-scale remediation has Soil: TPH diesel, 100 mg/kg In situ treatment, bioventing, Acrobic ‘Winter weather has been an
Anchorage, AK (818)505-2701 Volume; 1,500 cubic yards, been under way since 06/92, (regulatory guidelines), conditions, indigenous organisms, obstacle to bioremediation.
UST Lead (Statc) Other technologies: vacuum extraction.
Incurred cost: $75K. 20% of site under bioremediation.
Total expected cost: $200K.
X { Pairchild Air Foree Base Thomas Smiley Soil (vadose and seturated silt) { | Pilot-scale studies are planned. | Ground water: TCE, 5 pg/L. In situ treatment, bioveating. Aerobic | None,
- {Spokame, WA ©. - 7 (509)247-2313 ground water: solvents (TCE). | Expected start 0195, Soil (vadose and saturated): TCE, conditions, indigenous organisms.
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FIELD APPLICATIONS OF BIOREMEDIATION (cont.)

SITE/ CONTACT/ MEDIA/ ‘ CLEANUP
REG LOCATION/ PHONE CONTAMINANT/ STATUS LEVELS TREATMENT COMMENTS
LEAD NUMBER VOLUME

X | Wyckoff Eagle Harbor Rene Fuentes Ground water: wood preserving | Full-scale remediation has Ground water: PCP, 6 pig/L; PAHs, Ex situ treatment, activated sludge, Lower TOC than expected

Puget Sound, WA (206)553-1599 (PCP, PAHs). been under way since 01/90. 20 pg/L (water quality criteria). fixed film, continuous flow. Aerobic during design. Periodic PCP
CERCLA Enforcement Lead Sally Martin attached growth process in series with toxicity.
(206)553-2102 acration tank, clarifier, and biological

sludge digester, possible sludge and
soil remediation. Aerobic conditions,
exogenous organisms. Other
technologies: oil/water separation,

carbon polishing.
W .
=]
GLOSSARY OF BIOREMEDIATION TERMS

Growth Conditions Sequencing Batch Reactor-This self-contained treatment system incorporates equalization, acration,

Aerobic-In the presence of oxygen. and clarification using a draw and fill approach on wastewater sludges.

Anaerobic-In the absence of oxygen, Slurry Reactor-Contaminants are treated in a soil slurry (a thin mixture of soil and water) with

nutrients and oxygen added as needed; water and soil must be separated after treatment, but clean soil

g . is left on site.
Source of Microorganisms
Indigenous-Occurring naturally at a site.

Exogenous-Not native to a site, Treatment Ouiside of a Reactor

Aerated Lagoon-The biomass is kept suspended in liquid with aeration.
Land Treatment-Waste is applied onto or incorporated into the soil surface in a facility.

Treatment in a Reactor Contaminants are treated with microorganisms typically indigenous to the existing soil matrix; w
Activated Sludge-The biomass is suspended in liquid, captured in a clarifier, and recycied to the nutrients, moisture, and oxygen can be added to optimize growth conditions. If the waste remains at 3
reactor; the contact time between the waste and the biomass is controlied by wasting excess biomass. the facility after closure, the land treatment facility becomes a disposal facility. a
Extended Aeration-The biomass is suspended in liquid, captured in the clarifier, and recycled to the Pile-This method refers to any noncontainerized accumulation of solid, nonflowing waste being g_
reactor; a long contact time is created by enlarging the aeration basin, treated or stored. Ny
Contact Stabilization-The waste contacts the biomass suspended in liquid in the first aeration tank and Bioventing-Air is injected into contaminated soil at rates low enough to increase soil oxygen §‘
contaminants are adsorbed to the clarified biomass; then they are digested in the second aeration tank. concentrations and stimulate indigenous microbial activity without releasing volatile emissions. 5
Fixed Film-Biomass is retained in the system by using a static support media. In Situ Treatment-Biodegradable contaminants are treated by microorganisms within the environment =
Fluidized Bed-Bacteria is attached to a support media, which is fluidized in the reactor. in which they are found. Most commonly, this process utilizes aerobic processes and involves %
) delivery of oxygen or other electron acceptors and other appropriate amendments. &

o

* Indicates a new site.
** Indicates that the site has been updated. Shading indicates a non-CERCLA site.




Bloremediation in the Field

Update on the Bijoreme‘diat:iéns
(Continued from page 1) |

At the Libby Ground Water Sup T
reports on the performance of the twr
- peer review this summer. Laborator
and metabolic capability of indigen
nutrients. Ground water sampling v
flow paths within the aquifer. Discrete
monitoring wells within the aquer

The Air Force constructed aney plh
using buried heat tape. Results from: th
plot heated by warm water sho
achieved temperatures of only
respirometry test on the test and con’cr
temperature. :

At Hill Air Force Base, a hehum
determine the heterogeneity of air
evaluated. Injection rates now are
will be conducted in June 1993" 3

The field demonstration at the‘ Escambi
the demonstration currently:

At the Reilly Tar and Chermcal—; orp
was completed in November 199
second is a control plot, which is no
to the pervious soil at the site, injected air
A 10-ft-deep bentonite slurry wall w.
has prevented any further unwanted ae

in November 1992 with the time-;

year to determine oxygen utilizatio
biodegradation rates. Soil core analyses
polycyclic aromatic hydrocarbons (PAH:
bioventing probably will be necessary
the 3-year project is 30 percent Based o:
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