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Ms. Jeanine Townsend, Clerk to the Board Munich Washington, D.C.

Executive Office File No. 019304-0023
State Water Resources Control Board

1001 I Street

Sacramento, CA 95814

‘Re:  9/16/08 BOARD MEETING (Public Comment on Agenda Item No. 9: Enclosed
Bays and Estuaries — Part 1 Sediment Quality)

Dear Ms. Townsend:

We are submitting the enclosed documents in support of the comments submitted by the
California Chamber of Commerce (“CalChamber™), General Electric Company, Montrose
Chemical Corporation of California, and National Steel and Shipbuilding Company under
separate cover on September 5, 2008. Please find enclosed the following documents:

1. Field LJ, MacDonald DD, Norton SB, Severn CG, Ingersoll CG. 1999. Evaluating
Sediment Chemistry and Toxicity Data Using Logistic Regression Medeling, Environ Toxicol
Chem 18:1311-1322.

2. Field L], MacDonald DD, Norton SB, Ingersoll CG, Severn CG, Smorong D,
Lindskoog R. 2002. Predicting Amphipod Toxicity From Sediment Chemistry Using Logistic
Regression Models. Environ Toxicol Chem 21:1993-2005.

- 3. Fuchsman PC, Barber TR, Lawton JC, Leigh KB. 2006. An Evaluation of Cause-
Effect Relationships Between Polychlorinated Biphenyl Concentrations and Sediment Toxicity
to Benthic Invertebrates. Environ Toxicol Chem 25:2601-2612,

4. May 23, 2008 electronic mail from Daniel Fuchs, Deputy Attorney General, to Eric
Katz, Latham & Watkins LLP, copied to Caryn Craig, regarding SQOs, with attachments — e-
mail chain with oal.pdf; Withdrawal Ntc.pdf.

- 5. Letter received June 3, 2008 from Dale Mentink, Office of Administrative Law, to
Eric Katz, Latham & Watkins LLP, regarding Sediment Quality Objectives for Enclosed Bays
and Estuaries OAL file no. SWRCB_2008-0229-07S, with enclosures.
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- Please feel free to contact me at (714) 755-8256 if you have any questions regarding this

submittal.
Very truly yours,
Robert L. Dickson, Jr.
Senior Paralegal

Enclosures

cc:  Lric M. Katz, Esq.
" Paul Singarella, Esq.
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EVALUATING SEDIMENT CHEMISTRY AND TOXICITY DATA USING LOGISTIC
REGRESSION MODELING '
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Abstract—This paper describes the use of logistic-regression modeling for evaluating matching sediment chemistry and toxicity
datz. Contaminant-specific logistic models were used io estimate the percentage of sampies expected to be toxic at a given
concentration. These models enable users to select the probability of effects of concern comresponding to their specific assessmment
or management objective of to estimate the probability of shserving specific biological effects at any comtaminant concentration.
The models were developed using a large database (7 = 2,524) of matching saltwater sediment chemistry and toxicity data for
field-collected samples compiled from a number of different sources and geographic areas. The models for seven chemicais selected
as examples showed a wide range in goodness of fit, reflecting high variability in toxicity at tow concentrations and limited data
on toxicity at higher concentrations for some chemicals. The models for individual test endpoints (e.g., amphipoed mortality) provided
a better fit to the data than the models based on all endpoints combined. A comparison of the relative sensitivity of two amphipod

species to specific contaminants illustrated an important application of the logistic model approach.
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INTRODUCTION

Recognition of the importance of sediment quality relative
to the protection of aquatic biota in freshwater, estuarine, and
marine ecosystemns has led to the increased use of sediment
toxicity testing to support contaminated sediment assessment
and management programs [} Although such toxicity test
results typically have been used to support site-specific sedi-
ment management decisions, these data can also be used in
broader applications. For example, a regional database of
matching sediment chemistry and toxicity data for Puget
Sound {Washington, USA) was used to develop sediment qual-
ity guidelines (SQGs) using the apparent effects threshold
(AET) approach [2]. These SQGs were subsequently used to
estabiish sediment management standards for the state of
Washington, USA [3]. Similarly, effect ranges, Jow (ERLs}
and effect ranges, median (ERMSs) for priority contaminants
in coastal sediments were developed for use in the National
Oceanic and Atmospheric Admimistration (NOAA} National
Status and Trends Program (NSTP) from a large database that
contained matching sediment chemistry and biological effects
data from field studies with a variety of test endpoints. The
NSTP datsbase also used results from spiked sediment bio-
assays and equilibrivm-partitioning models [4-6]. A similar
approach was used to develop threshold effect levels (TELSs)
and probable effect levels (PELs) for priority substances in
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coastal sediments in Florida, USA [7] and in freshwater sed-
jments [8]. The SQGs developed from these databases have
been used in a variely of applications, including screening
contaminants of concern in ecological risk assessments, setting
priorities for further investigations, designing monitoring pro-
grams, and establishing target cleanup Jevels at contaminated
sites.

Establishment of direct cause-and-effect relationships be-
tween sediment-associated contaminant concentrations and
toxicity to aquatic organisms using field-collected data that
contain mixtures of contaminants is difficult. Nonetheless, the
results of previous studies have demonstrated that such as-
sociative data can be used to develop SQGs that reltably predict
the presence or absence of adverse effects of sediment-asso-
ciated contaminants [2,6-9]. Although this high fevel of pre-
dictability makes the SQGs relevant for use in numerouns ap-
plications, it may be possible to make further use of matching
sediment chemistry and toxicity data in various site-specific
and general applications.

The primary obiective of this study is to present an alter-
native approach for using matched sediment toxicity and chem-
istry data in evaizations of sediment quality. Rather than de-
veloping another set of SQG values, our approach uses a large
database of matching sediment chemistry and toxicity data to
develop simple logistic-regression models that estimate the
probability of observing specific toxic effects at a wide range
of concentrations of individual contaminants for selected tox-
icity test endpoints. These models enable users to select the
probability of effects of concern corresponding to their specific
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