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Foreword

This publication, Superfund Risk Assessment in Soil Contamination Studies: Third Volume, con-
tains papers presented at the symposium on Superfund Risk Assessment held in San Diego, Califor-
nia, on 11-16 January 1998. The symposium was sponsored by ASTM Committee D-18 on Soil
and Rock. The symposium was chaired by Keith B. Hoddinott, U.S. Army Center for Health Promo-
tion and Preventive Medicine. He also served as STP editor of this publication.



Contents

Overview

BACKGROUND DETERMINATION AND STATISTICS

Estimating Background Concentrations of Inorganic Analytes from On-Site Soil
Sample Data—PATRICK D. COOK

The Statistics of Small Data Sets—ROY 0. BALL AND MELINDA W. HAHN

EcoLocicaL Risk

A Probabilistic Interpretation of the Quotient Method for Characterizing and
Managing Risk to Ecological Receptors—THOMAS P. BURNS, BARNEY W. CORNABY,
STEPHEN V. MITZ, AND CHARLES T. HADDEN

Bioaccumulation and Food-Chain Analysis: Tools for Evaluating Ecological Risks in
Terrestrial and Wetland Habitats—GREG LINDER

Risk MANAGEMENT

Procedural and Computerized Methods for Assessing Site Risks to Achieve
Remediation Goals—pAVID E. MOHR AND FREDRICK §. ILLICH

Stormwater Runoff Water Quality Evaluation and Management Program for
Hazardous Chemical Sites: Development Issues—G. FRED LEE AND
ANNE JONES-LEE

Evaluation of the Performance of Statistical Tests Used in Making Cleanup Decisions
at Superfund Sites. Part 1: Choosing an Appropriate Statistical Test—
D. WAYNE BERMAN, BRUCE C. ALLEN, AND CYNTHIA B. VAN LANDINGHAM

Evaluation of the Performance of Statistical Tests Used in Making Cleanup Decisions
at Superfund Sites. Part 2: Real World Implications of Using Various Decision
Rules—b. WAYNE BERMAN, BRUCE C. ALLEN, AND CYNTHIA B. VAN LANDINGHAM

vii

23

39

51

69

84

99

115



A Risk Based Decision Model to Optimize Remediation Choices at a Superfund
Site—TODD A. WANG. WILLIAM F. MCTERNAN, AND KEITH D. WILLETT 131

Potential Application of Influence Diagram as a Risk Assessment Tool in Brownfields
Sites—NIl 0. ATTOH-OKINE 148

Summary 160



Overview

Since the beginning, there have been two schools of thought surrounding environmental risk
assessment. One looked at the evaluation as an estimate of a true measure of risk an exposure would
have on a population; the other viewed it as one of many tools that could be used to determine if
exposure to a site and its chemicals posed an acute or long time risk to the health of the human
and non-human receptors that would potentially use the site. Both schools have their advantages
and drawbacks. The *‘true measure’” school links the exposure to an effect that they believe is an
estimate of reality, but they can get caught up in the Pandora’s box of defending each value in the
exposure model as how they describe reality at this site. The **one of many tools’’ school defends
the exposure model as the standard measure for each site, but runs into controversy when evaluating
one site against a set ‘‘safe’’ standard. Both schools suffer from the perception that they have to
accept some level of adverse health effect. Both have merit in that if one has to make decisions
concerning safety, a public health basis is an excellent place to start.

Public health has always been a science that attempts to keep ahead of the next problem. Refining
techniques to detect problems earlier, make diagnoses more accurate, and get to the final solution
quicker. Risk assessment is no different. From its inception, researchers have been looking closely
at every facet of the risk assessment paradigm, ever tightening the uncertainty surrounding each
parameter in the model. Over the years, numerous improvements and modifications have been made
to the basic process. Keeping current with the changes is one of the more challenging parts of being
a risk assessor.

The purpose of the symposium on risk assessment, which generated this Special Technical Publica-
tion (STP), was to collate the current modifications of the EPA’s basic risk assessment methodology
in a series of symposia and technical publications. We hope this type of symposium will serve both
research and practical needs.

To produce this STP, two pro-active organizations combined their talents and resources. The
American Society of Testing and Materials (ASTM), through its Committee D-18 on Soil and Rock,
and the United States Army Center for Health Promotion and Preventive Medicine (formerly the
United States Army Environmental Hygiene Agency) cosponsored the third of a series of symposia
on this type of risk assessment.

The evaluation of these risks should follow the EPA’s booklet entitled, ‘‘Risk Assessment Guid-
ance for Superfund (RAGS).”” This booklet outlines the general process of risk assessment which
this STP has adopted to organize the paper topics. However, this STP does not pretend to be an
instructional device for the basic EPA method. Although beginners can benefit greatly from the
papers presented here, this collection finds its best use in the hands of the experienced risk assessor.
The papers contained in the STP present modifications of the basic EPA methodology which have
been acceptable to regulators at specific sites. This should not be construed to mean that these
methods will be acceptable at all sites, in all situations, or to all regulators. Rather, it is a state-of-
the-art laundry list of methods which may be helpful for complex issues at your site.

Papers in this STP were selected from the symposium submittals based upon pertinency, original-
ity, and technical quality. All undergo peer review and most were extensively revised between
presentation and publication.
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In addition to the authors of the individual papers, any success of this publication reflects the
contributions of many people. The Symposium Committee worked diligently in soliciting abstract
submittals, in selecting promising presentations, and in chairing the sessions. The continued support
of this symposium by the officers of ASTM Committee D-18 on Soil and Rock also was vital, as
time from a more than full committee meeting schedule needed to be allocated for this endeavor.

Critical to maintaining the technical quality of this STP was the diligent work of the reviewers
of the technical papers. At least three reviewers were obtained for each paper to help ensure that
the work reported was accurate, reproducible, and meaningful.

Considerable staff support was also required for the completion of this effort. The help of the
Symposium Committee, the D-18 officers, the paper reviewers, and the ASTM staff is most appreci-
ated. We trust that the papers in this STP, which the contributors labored hard to develop, will aid
the efforts of environmental professionals towards the reliable prediction and quantification of risk.

Keith Hoddinott

U.S. Army Center for Health Promotion
and Preventive Medicine
Aberdeen Proving Ground, MD;
Symposium Chairman and STP editor
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