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etals Remediation Compound (MRC®), Regenesis’s new, dual-purpose

injectable compound for the low-cost remediation of both dissolved metals and

chlorinated solvents in groundwater, was awarded the ICU Innovation Award for

2004. This prestigious award is presented annually at International Clean Up

(ICU) in Birmingham, England, the United Kingdom’s leading contaminated land

exhibition and conference. Since its introduction in the U.S. in 2003, MRC has

proven to be a highly effective, in-situ treatment that can remove a wide range of

metals, fuels, solvents and pesticides from groundwater while eliminating the

need for much more costly and intrusive pump-and-treat systems. 

“We are delighted by this recognition of the solid science behind MRC as well

as its great market potential,” said Dr. Jeremy Birnstingl, Regenesis Technical

Manager for Europe. “It is particularly valuable and gratifying to receive such a

commendation from a recognized panel of experts — including scientists, consultants

and investors — as we are introducing this very innovative product to the

European market.” 

MRC is a non-toxic, viscous substance, designed to be injected into the

subsurface using widely available direct-push injection equipment. Contact with

dissolved metal ions causes MRC to react irreversibly, producing a benign metal-

organosulfur complex that sorbs strongly to the soil particles and thus becomes

immobilized in the subsurface. Over time, bacterial action can degrade the organic

parts of the compound, leaving only harmless sulfide solids that are incorporated

into the soil matrix. MRC facilitates treatment of a range of metals, including

chromium, arsenic, copper, nickel, cadmium, lead, and mercury as well as

radionuclides such as uranium and plutonium.

Currently the use of MRC on a number of U.S. sites is proving to be very

successful. Documentation and case study materials on three recent projects

(Chrome 6 Treatment at Superfund Site in Texas, Cadmium Treatment Saves

Landfill from Closure and Public Works Project Revitalized) are available at

www.regenesis.com.
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Update on the Regenesis Bioaugmentation and Diagnostics Program
by Stephen Koenigsberg, Ph.D., Vice President, R&D

FROM THE RESEARCH DESK

core belief at Regenesis is that for

bioaugmentation to be effective it has to

be affordable. This goal is pursued

through a combination of low-cost

inoculum and economical push-point

injection applications, in contrast to

design, capital and operationally inten-

sive recirculation systems. To this end

we have made about 15 applications of

our Bio-Dechlor INOCULUM™ product

with our protocol and have several

more projects in development.  As part

of this program, we have also advanced

the science of microbial diagnostics to

better gauge the performance of both

biostimulation and bioaugmentation

efforts.

We will be reporting on the collective

results in the near future at conferences

and in this column, with emphasis on

the fact that it takes a larger body of

results to truly evaluate and be able to

engineer a technology. Regenesis has

done that with all of its other products

and is now applying that successful

strategy to its bioaugmentation and

diagnostics program.  Please note that

regarding individual site performance

reports we usually rely on independent

third-party presentations at confer-

ences.  Consequently, the preliminary

results of our first application will be

published in the proceedings of the

Fourth International Conference on

Chlorinated and Recalcitrant Compounds

(Battelle-Monterey 2004)1.  Also,

several other new presentations have

been submitted for “Battelle 2005”

in Baltimore (Eighth International

Conference on In-Situ and On-Site

Bioremediation). 

For those of you just becoming familiar

with our bioaugmentation program,

BDI is an acronym for Bio-Dechlor

INOCULUM.  BDI is a consortium of

dechlorinating cultures used by

Regenesis in its history of microcosm

studies, but the “star of the show” is the

BAV-1 strain of Dehalococcoides sp.

BAV1 is a unique organism in that it can

accomplish the last step in the dechlo-

rination of chlorinated ethenes (VC

to ethene) by metabolic rather than

co-metabolic processes.  BAV1 was iso-

lated by Dr. Frank Loeffler at Georgia

Tech under Regenesis sponsorship and

the deeper significance of this work can

be found in the journal Nature2.

Further, based on the BAV1 work,

there is now a commercially available

gene test (bvcA) for the presence of the

vinyl chloride reductase – the enzyme

actually responsible for last step in the

degradation of vinyl chloride.  This

advance adds depth to our existing

Bio-Dechlor CENSUSsm diagnostics

based on the 16s rRNA taxonomic

region of the genome; the research has

just been published in Applied and

Environmental Microbiology3.  

To add a final note and express our

gratitude to all who have helped us

launch our bioaugmentation and diag-

nostics program, it is my pleasure to 

convey that the DOE has announced that

it will do the full genetic sequencing

of BAV1 in their JGI (Joint Genome

Institute) facility. This action will signifi-

cantly advance the use of bioaugmenta-

tion and diagnostics in the management

of sites impacted with chlorinated sol-

vents.  For more information on these

recent developments please contact

either myself or Erin Rasch at Regenesis.

Regenesis’ role in the diagnostics

portion of the program is primarily to

serve as an agent of technology transfer

to independent third parties. For

example, Bio-Dechlor CENSUSSM is

currently licensed to Microbial Insights,

a specialty analytical laboratory out of

Tennessee. 

For more information on 

Bio-Dechlor CENSUS please call

Microbial Insights (865) 573-8188

or visit www.microbe.com.
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Multi-State Group Names HRC® as Most Widely-Used
Bioremediation Technology for Dry Cleaner Sites

PRODUCT HIGHLIGHTS

ccording to the most recent survey of
state governments by the State Coalition
for Remediation of Drycleaners
(SCRD), Hydrogen Release Compound
(HRC®) was the product most frequently
selected for bioremediation of sites
contaminated with drycleaning solvents,
having been used on 42% of the projects.
Oxygen Release Compound (ORC®) came
in second at 26%.  The analysis was based
on the responses of 28 states to a 2002
SCRD survey.

Established in 1998 with support
from the U.S. EPA Office of Superfund
Remediation and Technology Innovation,
SCRD was created to provide a forum for
the exchange of information and the dis-
cussion of implementation issues related
to established state drycleaner site pro-
grams.  SCRD’s membership consists of
representatives of states with mandated
programs and funding for drycleaner site
remediation.  There are currently 13
member states: Alabama, Connecticut,
Florida, Illinois, Kansas, Minnesota,
Missouri, North Carolina, Oregon, South
Carolina, Tennessee, Texas, and Wisconsin.
Three other states, California, Louisiana
and New York, which have no drycleaner-
specific programs but are active in
drycleaner site remediation under other
authorities, participate in SCRD as “repre-
sented states.”  

In March 2004 the SCRD released a
report, Drycleaner Site Assessment and
Remediation – A Technology Snapshot
for 2003, analyzing significant trends in
the use of technologies to address
drycleaner sites across the country over
the previous three years.  The analysis was
based on the responses of 28 states to a
2002 SCRD survey and comparison of
these responses to those from a similar
survey in 1999.  The survey gathered
information on technologies the states

have used or evaluated for assessment
and remediation of drycleaning solvent-
contaminated sites as well as program-and
project-specific information concerning
contaminant types, general costs, tech-
nologies, clean-up standards, guidance
documents, and lessons learned. 

The section of the report covering
bioremediation products identified HRC
as being used on 42% of the projects
making it the leading technology applied
for dry cleaner bioremediation, while ORC
ranked second at 26%.  Both compounds
offer a great advantage to dry cleaner
projects over competing bioremediation
enhancement products because Regenesis’
patented Controlled Release Technology
(CRT™) allows for the long-term, sustained
release of hydrogen or oxygen to
stimulate optimal microbial contaminant
degradation without costly, multiple
product applications.  In addition they
are environmentally benign and safe
to handle, and their application and
performance are both widely documented
in the professional literature. The SCRD
report is available online at www.dryclean-
coalition.org/download/2003surveypa-
per.pdf.  

New ORC Advanced™

Now Available Nationwide! 

s the market for Regenesis’s flagship

solution Oxygen Release Compound

(ORC®) continues to grow and change,

many clients have expressed interest in

finding ways to realize more oxygen per

pound of material delivered.  This inter-

est has sparked the development and

release of a new bioremediation

enhancement product, ORC Advanced™.

Utilizing the same Controlled Release

Technology (CRT™) in regular magne-

sium-based ORC, ORC Advanced offers

more active oxygen (17%) in a calcium

oxyhydroxide-based product.  

That’s the good news.  The better

news is that Regenesis is able to sell ORC

Advanced at a lower price point than

standard ORC, primarily as a result of

recent advances in process development

and manufacturing.  

Detailed information about this

new material will be posted shortly on

the Regenesis Website at www.regene-

sis.com/products.  Meanwhile, for more

information on ORC Advanced or a

free cost estimate please call us at 

949-366-8000.
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Hydrogen Release Compound (HRC®)

ORC Advanced Injection in Connecticut
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Case Study #I — Rocky Mountain Arsenal, from Test Range to Wildlife Refuge

n April of 2004 at a ceremony near
Denver, Colorado, Interior Secretary
Gale Norton took possession of nearly
one-third of the 17,000-acre Rocky
Mountain Arsenal (RMA), a former chem-
ical weapons facility once described as
“the most polluted square mile on
earth,” for the Department of the
Interior and dedicated it as a national
wildlife refuge. Military munitions sites
like RMA, of which there are an estimat-
ed 2,300 in the U.S., may harbor a wide
range of hazardous soil and groundwater
contaminants, such as perchloroethene
(PCE), trichloroethene (TCE), nitroaro-
matic explosives, and perchlorate. 

Hydrogen Release Compound (HRC®),
was tested and used at several designated
areas of the RMA in an effort to evaluate
its effectiveness on a range of contami-
nants including those listed above as well
as various nerve agents. The results
indicate that of the 10 COCs at the
Basin F plume, statistical evaluation of
groundwater data found decreasing
trends (e.g. biodegradation) for 5
compounds:  PCE, TCE, DIMP, DCPD, and 

benzene. Percent reductions for these
COCs were generally in the 50% to
80% range at multiple downgradient
wells, although higher percent reductions
were observed for PCE and DCPD (90%
to 95%). Except for TCE and DIMP,
downgradient concentrations of PCE,
DCPD, and benzene were reduced over
the course of the evaluation to below
applicable site specific remediation
goals.  This is some of the first literature
reporting the capability of HRC to
anaerobically biodegrade DIMP and DCPD.

HRC, a viscous, honey-like substance,
is simply injected into the soil, where
contact with groundwater causes it to
slowly release lactic acid. Naturally
occurring anaerobic microbes metabo-
lize the lactic acid to produce hydrogen.
The hydrogen, in turn, is used by other
indigenous microbes to break down
target chemicals.  This occurs through a
stepwise process known as reductive
dechlorination, which produces harmless
end-products such as ethene and
ethane.  HRC, used on over 600 sites
wor ldwide,  is  recognized as a key 

technology for the treatment of federal
facilities dealing with groundwater
contamination issues. 

From the 1940s to the mid-1980s
the Rocky Mountain Arsenal was used to
produce chemical warfare and industrial
chemicals and later for weapons
destruction, causing it to be placed
on the Environmental Protection
Administration’s National Priorities
“Superfund” List in 1987.  A massive
environmental restoration program is
now under way to convert the Arsenal
into one of the country’s largest urban
wildlife refuges.  The EPA recently
confirmed that about 5,000 acres of the
site were clean enough to be taken off
the Superfund list, paving the way for its
transfer to the U.S. Fish and Wildlife
Service.  A ceremony at the site April 17
was a major step that “makes the refuge
official,” said Laura Williams, EPA’s
Remedial Project Manager for the RMA.
“This will be the first of the arsenal
property transferred to the U.S.
Department of Interior.”

II

Case Study #2 — HRC® Cleans Up Illegal Drug Lab

eyond the harm resulting from the
use of their end products, illegal drug
labs can be a source of environmental
impacts to the surrounding environs in
which they operate. At a particular illegal
drug lab site in Los Osos, California, a
groundwater contaminant plume with
Freon 11 and Freon 113 resulted from
the careless disposal of drug production
waste in pits near the facility. In August
of 2002, some of the monitoring wells
detected concentrations of Freon 11 and
Freon 113 at levels of 6,900 ppb and
6,000 ppb respectively. The maximum 

contaminant levels (MCL’s) for these con-
taminants are 150 ppb Freon 11) and
1200 ppb (Freon 113).  Phase one of the
remedial approach (performed in  May
2002) was source removal via mechani-
cal excavation of 100 cubic yards of a
contaminated silty sand layer in the
source area to below the water table.
Phase two incorporated the use of
Hydrogen Release Compound (HRC®) to
enhance the rates of bioremediation in
groundwater.  HRC was applied into the
bottom of the excavations as well as in a

BB

Figure 1.  HRC Barrier Trench ConsructionContinued on back page
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JUST THE FAQs

FREE BIOREMEDIATION SEMINARS

oes Regenesis offer consulting 
or contracting services?

No, Regenesis is solely a product
developer and manufacturer which sells
and markets bioremediation and bioaug-
mentation products to the remediation
industry. 

Is there any charge for Regenesis’s
site evaluation and cost estimation
proposal services?

No. Regenesis has offered profes-
sional technical design and consulting
services free of charge since the company
was established in 1994.

How fast can I receive Regenesis
Products?

To ensure timely delivery and minimize
our customers’ shipping costs, Regenesis
offers shipping from conveniently located
warehouses across the U.S. and in
Canada.  Current locations are:

•  San Clemente, CA
•  Houston, TX
•  La Port, TX
•  Elk Grove, IL

•  Tampa, FL

•  Burlington, NJ

•  Philadelphia, PA

•  Toronto, ONT

Is ORC safe for use around under-
ground utilities or piping?

The use of ORC in proximity to under-

ground tanks and pipes should not be a

source of concern, for several reasons. 

First, underground storage tanks

(USTs) and pipes are installed to meet the

relatively corrosive conditions of wet soil.

Both metal and FRP installations are

normally exposed to fairly wide ranges of

pH, variable oxygen-saturated water

conditions and even corrosive mineral

contents—usually under a variety of

advective conditions.  Second, the wide-

spread use of fiberglass-reinforced plas-

tics (FRPs) for USTs has greatly diminished

overall concerns in this area.  Third, the

most frequent cause of system failure, in

fact, is poor installation, not in the

presence of materials such as ORC—

which are in fact carefully formulated to

be safe enough to be introduced into an
aquifer.  

In contaminated aquifers the native
levels of oxygen are depleted; ORC sim-
ply restores those levels.  The saturated
oxygen content of the water can reach
20-30 ppm in the immediate vicinity of
concentrated masses of ORC.  However,
due to the ongoing demand in the larger
treatment zone the average oxygen level
will generally be less than normal back-
ground conditions.  A typical case might
be a normal saturation of 8 ppm which
drops to 0 ppm upon impact from a spill
and later, following the introduction of ORC
into the aquifer, maintains at 1-2 ppm in
the presence of active remediation.  

Sometimes the contaminant removal
rate is so high that background oxygen is
still anoxic even though remediation is
actively in progress.  If ORC is mixed into
soil, the pore water in the immediate
vicinity of concentrated masses of ORC can
reach elevated oxygen levels.  Therefore,
it is important to do a thorough job of
mixing ORC in soil in order to convey
the oxygen uniformly in the aquifer.
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s a service to clients and interested members of the 

public, Regenesis offers a range of seminars throughout the

year in or near most major U.S. and Canadian cities.  Many of

the seminars qualify for Continuing Education Units (CEUs)

that apply toward professional licensing.  To broaden the range

of topics and increase the amount of different information

available, Regenesis frequently invites a co-sponsoring company

to participate in these presentations.  Past co-presenters have

included STL Labs, Vironex, and Liquid Boot.  These seminars

are almost always free of charge and are a great opportunity

to get answers to any questions you have about accelerated

bioremediation and related topics.  Seminars are currently

scheduled for:

November 17, 2004 Riverside, CA         
December 1, 2004 Portsmouth, NH     
December 2, 2004 Davenport, IA         
December 2, 2004 Norwood, MA         
December 2, 2004 Winnipeg Canada  
December 9, 2004 Rocky Hill, CT        
December 9, 2004 Wichita, KS            
December 16, 2004 Reston, VA            
January 13, 2004 Baltimore, MD        

To see the latest schedule, obtain further information or register
for an upcoming seminar, please visit www.regenesis.com or
call Jennifer Gonzales at 949-366-8000, ext. 123.  
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barrier trench (to contain the plume -

figure 1) that was approximately 200 feet

long, 6 feet deep and 2.5 feet wide. HRC

was placed into the excavations and the

trench below the water table, then back-

filled with excavation-derived soil. Over a

10 month period, Freon 11 was reduced

by 93% and Freon 113 was reduced by

92%. 

However, after about a year, contami-

nant concentrations began to rebound as

the enhanced bioremediation effects of

HRC had been exhausted and suspected

residual contamination from outside the

excavation and trenching areas showed

up in the monitoring results. In an effort to

address the rebounding concentrations a

second application of HRC was initiated in

December of 2003. This time HRC was tar-

geted in a grid pattern over the suspected

source area and injected through a series

of 32 direct-injection points into the con-

taminated soil and groundwater. This

application method assures greater distri-

bution of HRC and more potential contact

with the contaminated area. Within four

months after the HRC injection, contami-

nant concentrations were significantly

reduced to below the MCL’s. Monitoring

at the site is on-going.

Applications
Engineer/Geologist

Regenesis is seeking a candi-

date to fill a position in the

company’s Technical Services/

Project Follow-Up Group. Qualified

candidates should have a B.S. in 

Civi l /Chemical/Environmental
Engineering or Geology, they must
also possess a background or
practical experience in the area of
bioremediation (soil or groundwa-
ter). Entry level applicants as well
as those with up to three years
experience will be considered.
Day to day job functions will
include: site data evaluation and
interpretation, timely and accurate
preparation of written proposals,
service oriented interaction and
follow up with customers via phone
and e-mail as well as frequent
communication with outside sales
force. Interested candidates should
send a cover letter and resume to
Mr. Kevin Lapus at 949-366-8090
(Fax) or klapus@regenesis.com.

1011 CALLE SOMBRA • SAN CLEMENTE • CALIFORNIA 92673
TEL: (949) 366-8000 • FAX: (949) 366-8090

www.regenesis.com • e-mail: info@regenesis.com

For information on Acelerating Natural Attenuation with ORC & HRC 
please call (949) 366-8000 or visit our website at www.regenesis.com.
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