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Enhancing
Environmental Progress
Through Performance-
based Regulation

The advent of environmental indicators under the GPRA is driving a set of new
environmental behaviors in the regulating and regulated communities.

Historically, environmental programs, such as waste site remediation, have been
“process-driven,” where the success of
the program is measured in terms of
the number of steps in the process
that have been completed, such as the
number of workplans approved, or
the number of enforcement orders
issued.  However, in recent years there
has been a growing awareness that

sites are not getting cleaned up under such a bureaucratic system.  Progress towards
actual cleanup has been slow because this paradigm emphasizes administrative
procedures rather than performance and results, it is costly and time-consuming to
implement, and it results in generic, often impracticable cleanup goals (such as
returning a site to background conditions without regard to current risk).  The
litigious atmosphere of the status quo contributes to the lack of results, as well.

In 1993, Congress passed the Government Performance and Results Act
(GPRA), which mandates that all federal agencies must measure performance and
become more accountable.  Under GPRA, U.S. EPA is required to demonstrate
progress on programs under its purview.  Ultimately, the Agency’s appropriations
will be tied to its ability to demonstrate such progress.
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Dear Colleague,

In this issue of Trends in Risk & Remediation,
we review several developments that are fostering
the streamlining of remediation programs.  These
include:  performance-based metrics for the RCRA
Corrective Action Program developed in response
to the Government Performance and Results Act
of 1993; proposed approaches for site-specific
prioritization; and various streamlining approaches
incorporated in state voluntary programs, includ-
ing the privatization aspects of the Massachusetts
Contingency Plan.  We discuss how these programs
and approaches are precipitating positive behav-
ioral changes among regulators and the regulated
community alike.

Contributors to this issue include Dr. Teresa
Bowers, a Principal and expert in exposure model-
ing and negotiation of risk-based remediation tar-
gets.  She is joined by Dr. Joshua Cohen, a math-
ematician and expert in quantitative tools for risk-
based decisions, and Mr. Manu Sharma, an engi-
neer who specializes in the transport and fate of
environmental contaminants and the derivation of
risk-based remediation goals.  We are pleased to
welcome to this issue Mr. Edward Pfau, Voluntary
Action Program Toxicologist at the Ohio EPA.  We
thank him for providing the state regulator’s per-
spective on the development and success of Ohio’s
Voluntary Action Program.

We trust that the information and analysis
provided in this issue of Trends will help you in
your daily work.

Yours truly,

Neil Shifrin
President

Letter to our Readers

Agency management and project
managers will need to adopt
methods to combine traditional
and risk-based implementation
approaches...

Trends in Risk & Remediation is a quarterly
publication of Gradient Corporation. As a national
leader in risk assessment and negotiation of
risk-based remediation, Gradient offers this
publication free of charge to interested groups and
individuals. If you have a colleague who would
benefit from this publication - or if you have
comments or suggestions - please contact Carol
Counihan, Editor, at 617-576-1555 or email us at
trends@cam.gradcorp.com.
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Risk-based Prioritization
The most efficient remedial strategies will be those that

prioritize actions based on consideration of risk reduction and other
secondary goals.

U.S. EPA’s efforts to maximize the number of sites in
compliance with the GPRA environmental indicators CA725
and CA750 will put industry under new pressure to expedite
remediation.  However, the Agency’s focus on results also
provides industry with a new opportunity to further its own
goals while helping EPA to achieve the GPRA mandate.
Specifically, industries with sites subject to RCRA Corrective

Action can now work
with EPA to identify
approaches that most
quickly address these
sites.

GPRA partially
aligns industry and
Agency goals because
both parties are now
interested in optimizing
resources invested to
achieve site-wide

compliance with both human health and groundwater criteria.
EPA must efficiently address sites because the Agency has finite
personnel to review workplans.  Industry can minimize EPA’s
review burden by prioritizing the releases according to their
contribution to human health risk (CA725) or groundwater
contamination (CA750).  For example, a plan that addresses the
“worst” releases first may offer an expedited path to achieving
CA725 and CA750 compliance, reducing cleanup costs and
environmental liabilities, and improving public relations.

In order to identify the most efficient remedial strategies
consistent with regulatory mandates, a prioritization system
must be developed that identifies releases contributing to the
greatest extent to CA725 and CA750 non-compliance.  EPA
Region VI has advanced a risk-based priority screening tool for
public health (U.S. EPA, 1998), a modified version of which
can serve as the foundation for such a system.  The proposed
Region VI system ranks releases at a site by comparing their
risks to pre-specified screening risk limits (e.g., a lifetime cancer
risk of 10-6 or a hazard quotient exceeding 0.25).  Site data are
used to 1) determine future land use at the site; 2) identify
plausible exposure scenarios; 3) determine if, in light of these
exposure scenarios, there have been any chemicals of potential
concern (COPC) released; 4) predict if any of the COPC
releases have the potential to migrate to other media (e.g., from
soil to groundwater); and 5) determine if the releases have the
potential to contribute to the exceedance of risk criteria.  The

Region VI system recommends remedial measures for only those
releases that exceed a risk screening level.

A modified version of this system, described here, can be
used to further both Agency and industry goals.  Instead of
imposing a dichotomous classification (acceptable or unaccept-
able) on each release, the first step of this modified system
would instead quantify each release’s contribution to total site-
wide risk or groundwater contamination.  A second step would
then identify all acceptable site-wide remedial strategies (i.e.,
strategies that, by remediating a combination of releases, would
reduce site-wide human health risks and groundwater contami-
nation to within regulatory limits.)  The final step would assess
each strategy with respect to other, secondary goals, which could
include implementation time (primarily an Agency consider-
ation), elimination of liability (an industry consideration), total
remediation cost (an industry consideration), and public
perception (a consideration for both the Agency and industry).
The figure illustrates this system for ranking site-wide
remediation strategies.

Ranking site releases in
terms of their contribution
to site-wide risk and
groundwater contamina-
tion highlights those releases
for which remedial action
will further the goals of
both industry and EPA.
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What’s New at Gradient

Teresa Bowers and David Merrill Attend
SAB Meeting

On March 16 in Washington, D.C., Dr. Teresa Bowers
and Mr. David Merrill of Gradient made presentations at a U.S.
EPA Science Advisory Board meeting on the topic of whether
risk-based cleanup levels should be applied as average accept-
able concentrations or not-to-exceed threshold concentrations
at waste sites.

Recent and Upcoming Presentations
St. Louis, MO.  June 20-24.  Joshua Cohen.  “Estimating

outdoor and indoor dust lead levels from accidental bridge re-
pair containment releases,” at the Annual Meeting of the Air &
Waste Management Association.

Gargnano, Italy.  June 7.  Barbara Beck.  “The develop-
ment of a stochastic physiologically based pharmacokinetic model
for lead,” at the International Agency for Research on Cancer
(IARC) International Conference on Lead Exposure, Reproduc-
tive Toxicity and Carcinogenicity.

Gargnano, Italy.  June 7.  Teresa Bowers.  “Implications
of blood lead models on permissible exposure levels for protec-
tion of adults and children,” at the IARC International Confer-
ence on Lead Exposure, Reproductive Toxicity and
Carcinogenicity.

To request copies of articles or presentations, please
contact us at trends@cam.gradcorp.com or telephone
Carol Counihan at (617) 576-1555.

Boston, MA.  March 28.  Harry Swift.  “Hydrology/Fate
and Transport,” at the Northeastern University/New England
Chapter of the Academy of Certified Hazardous Materials
Manager’s review course.

Recent Articles
Chapnick, S.D., M. Sharma, D. Roskos, and N.S. Shifrin.

1998.  An alternative to the inappropriate use of Toxicity Char-
acteristic Leaching Procedure (TCLP).  American Environmental
Laboratory 10(7):  18-19.

Ram, N.M.  1999.  The tools of environmental litigation:
How environmental litigation support teams employ a unique
set of skills and tools to improve the outcome and reduce the
costs of legal disputes.  International Jour. Environ. Forensics 1(1):
68-86 (www.aehs.com/IJEF).  March.

Wait, A.D.  1999.  Evolution of organic analytical methods
in environmental forensic chemistry.  International Jour. Environ.
Forensics 1(1):  8-18 (www.aehs.com/IJEF).  March.

Wait, A.D. and E. Butler.  1999.  Forensic chemistry:  Tools
for discerning site liability. Environmental Compliance & Litiga-
tion Strategy 14(9):  4-5.  February.

Risk-based Prioritization

Ranking site releases in terms of their contribution to site-
wide risk and groundwater contamination highlights those
releases for which remedial action will further the goals of both
industry and EPA.  For example, remediating those releases
contributing the most to risk and groundwater contamination
can reduce the number of releases that must be addressed in
order to achieve some degree of environmental protection.
Doing so may decrease remediation costs for industry, and
workplan review time for the Agency.  It may also address those
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releases posing the greatest potential for public concern and
liability.  In general, this ranking scheme facilitates the develop-
ment of remedial strategies that best advance multiple goals for
industry and for EPA, including, most importantly, the protec-
tion of public health and the environment.

Joshua T. Cohen, Ph.D.
email:  jcohen@cam.gradcorp.com
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