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TECHNOLOGY DESCRIPTION

Slurry-Phase Biodegradation (SPB) is
potentially effective in treating various or-
ganic contaminants. It involves the com-
mingling of excavated contaminated soil
and sludge with bioactive microorganisms

mass concentration. The residence time in
the reactor varies with the soil or sludge ma-
trix, the physical and chemical nature of the
contaminants, contaminant concentrations,
and the efficiency of the bio-oxidation reac-
tions. Upon completion of the process, the
slurry is dewatered and the treated soil is re-

Figure 1: Schematic Diagram of a Typlcal Slurry-Phase
Bilodegradation Treatment Facliity
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in a mobile batch reactor or an in-ground re-  deposited on-site.

actor. A typical reatment facility is shown
in Figure 1.

Prior (0 treatment, large-grained con-
stituents such as stones and rubble are
physically removed from the waste. The
remaining waste is mixed with water to
create the desired slurry composition (50
weight percent solids maximum). The slurry
water may be contaminated ground water,
surface water, or another water source that is
brought on-site. The slurry is then mechani-
cally agitated in a reactor chamber which
creates and maintains the appropriate ambi-
ent environmental conditions (¢.g., nutrient
supply, temperature range, 0Xygen content,
and pH level) needed for maximum bio-oxi-
dation of the target contaminants. Microor-
ganisms may be added initially to seed the
reactor and/or added continuously during
treatment to maintain the appropriate bio-

Advantages of SPB include the follow-
ing: biodegradable organiccompounds may
be transformed into non-toxic compounds
or mineralized; elaborate or sophisticated
equipment is not required; and batch opera-
tion may allow more accurate mass-balance
determinatdons. The major disadvantages
are that the treatment time can be relatively
slow and SPB is ineffective against inor-
ganic wastes. Applications and limitations
of the SPB technology are discussed below.

SITE CHARACTERISTICS AFFECTING
TREATMENT FEASIBILITY

SPB has the potential to treat a wide
range of contaminants such as pesticides,
fuels, creosote, pentachlorophenol (PCP),
polychlarinated biphenyls (PCBs), and some
halogenated volatile organics. The projected

effectiveness of this treatment on general
contaminant groups is provided in Table 1.

Factors limiting treatmenteffectiveness
include the inherent biodegradability of the
target contaminant, dissolved oxygen con-
tent, operating temperature, soil/sludge char-
acteristics, and the presence of reaction-in-
hibiting compounds such as heavy metals,
chlorides, or even biodegradation by-prod-
ucts. Site-specific characteristics and their
potential impact on the SPB process are
listed in Table 2.

Variables governing the biodegradation
process and resulting effectiveness can vary
greatly between laboratory and actual field
conditions. Therefore, in order to accurately
model the effectiveness of SPB treatment, it
is necessary to conduct bench- or pilot-scale
tests at each site of interest.

Tabile 1
Effectiveness of Biodegradation
Treatment on General Contaminant
Groups for Soil and Debris
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Table 2

Site-Specific Characteristics and impacts on
Slurry-Phase Blodegradation Treatment

Charscteristics Reesons for Actions to
impecting Process Potential Minimize
Feasibliity impect . mpects
Variable waste Inconsisiant biodegradation caused | Dlution of wasts stream
composition by variation in biological activity .
Water soubifty Conmaminants with low solublity are Nons;
harder to biodegrade or longe! aXposure time to
microorganisms
Biodegradabilty Low blodegradability inhibits None;
process OF IoNge! SXPoSLYe time \0
fmicroorganisms;
ot co-metabolism with
another compound:
or diution to nontoxic
lovels
Temperature outside Larger, more diverse microbled Temperature monitoring
15° - 70°C rangs popuistion presert in this rangs and acustments
Nutrient deficiency Lack of adequate nutrients for Adjustment of the
biological actvity carborvnirogen
phosphorys ratio
Oxygen deliciency Lach of oxygen is raae fimiting Oxygen monitoring and
adjusiments
pH outside Inhbiion of biological activity Siuage pH monitoring,
4.8- 8.5 range addition of acidic o
aikaline compounds
Microbisl popuiation insufficient popuistion results in iow | Culture test, ackition of
biodegradation raies cultute straing
Waler dscharges Potential environmental andror Post treatment processes
and air emissions heakh impects (0.9.. &ir acrubbing,
carbon firation)
Nonuniiomm particie size | Wasie mixtures must be of uniform | Physical ssperation of
panicis sze lor praper siurry large-grained particies
composiion
Prosonce of sievaied | Can be highly toxic to Pretrestment processes
lgvels of: microorganisms {0.g.. 80il washing,
+ Heavy metais preciphation) 10 remove
* Highly chiorinsted constityents from or diute
organics them in the waste
« Some pesticides,
herdicides
* Inorganic sas
SoiVsiudge compaslion | Clay and hurmus sord comaminents [ Nons;
(Le.. clay, humus) more tightly of pH adustment or other
Table 3
Vendor information
Company Contsct Address
Ecova Corporation Al Bourquin 3820 150th Street NE
Redmond, WA 98052
(206) 883-1800
Detox Industries, Inc. | Joe Dailey 12919 Dairy Ashlord
, TX 77478
(713) 2400802
MoTec, Inc. John R. Ryan 22419 72t Ave. South
Kent, WA 98032
(208) 872-0247
Biotrol, inc. Debra Lindstrom | 11 Peavey Road
Chasha, MN 55318
(612) 448-2515 :

TECHNOLOGY CONSIDERATIONS

Some treatment limitations can be minimized by implementina
pre- and post-treatment processes. For instance, wastes contami
nated with heavy metals and high concentrations of volatile and
semi-volatile organics can be initially treated prior to microbial
degradation. Fugitive emissions of volatile organic compounds
may also warrant further treatment (e.g., carbon adsorption). Accli-
mation of the microorganisms to the environment is waste/site
specific and typically takes between 1 to 3 days. The standard
reactor vessel requires an energy supply to run a 75 horsepower
engine.

TECHNOLOGY STATUS

The following vendors claim to have successfully applied SPB
to various media and waste types and presently possess the technol-
ogy to conduct full-scale waste remediation:

»  EcovaCorporation applied full-scale SPB at a hazardous waste
site to treat contaminated sludges containing a combination of
pesticide and chlorinated organic wastes. Further reaument
information is not available. Ecova quotes the cost of a treata-
bility test to be between $5,000 and $50,000, depending on the
chemistry of the treatability groups.

* Detox Industries, Inc. applied pilot-scale SPB treatment ©
PCBsatahazardous waste site in Hemne, Texas, Approximately
0.75 tons of sludge containing 2,000 ppm PCBs were treated (o
less than 4 ppm (99.8 percent removal) within four months.
Detox quotes the cost of a treatability test to be between
$20,000 and $25,000. The estimated range for treatment costs
is between $200 and $600 per cubic yard, depending on site-
specific characteristics.

*  MoTec, Inc. has applied full-scale SPB treatment (o contami-
nated sludges at State-level uncontrolled hazardous waste sites
containing high concentrations of PAHs and PCPs associated
with wood treatment operations. They estimate the average
half-life of the biodegradation process to be 90 days. MoTec
quotcs the average cost of a treatability study to be approxi-
mately $20,000. .

Vendor names, contacts, and addresses can be found in Table 3.
These vendors state that pilot- and full-scale SPB treatments have
been demonstrated, selected and impiemented at private and State
sites. This technology has not yet been thoroughly demonstrated to
the SITE program, possibly due to quality control and/or project
management. SPB has been tentatively selected as a commonent of
the source control remedy at the General Motors Superfund site in
Massena, NY, where SPB will be applied to small volumes of PCB-
contaminated oils contained in an undetermined number of tanks.

OFFICE OF RESEARCH AND DEVELOPMENT CONTACTS

More information concerning SPB may be obtamed from Ron
Lewis or Naomi Barkiey, US. EPA, Risk Reduction Engineering
Laboratory, Cincinnati, Ohic 45268, (513) 569-7856 or FTS 684-
7856, and (513)569-7854 or FTS 684-7854, respectively.



