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Facilities that converted coal to methane

Operated from the late 1800°s to mid-
1900’s

Facilities were located along a water
body

Main contaminants (PAHS) were
assoclated withi the copious guantities
ofi coall tar produced as a byproduct
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30 Sites split between Wisconsin and
lllinois

Most are along urban rivers and streams

Some have had extensive remediation In
the upland areas and redevelopmemt

The evaluation and remediation of the
[iver portion of each site still'needs to be
completed

FXponent









Considers all the pathways of concern to EPA
and the states (human health and ecological)

Builds upon insights from the EPA
Remediation Guidance and National Research
Council (NRC) studies

Focuses on zones of exposure and risk

Incorpoerating characterization of ambient
conditions to define zones

Incorpoerates measures of texicity anad
ploavailability: tor help delineate zones

Builds Uupoen experience using an adaptive
management approach E¥ponent



Streamline Rl work, minimize review
time, and develop a consistent approach
to assessing risk

As site-specific data Is generated and
converges, less Rl data Is expected to be
necessary for subseguent sites, saving
time to remedial decisions
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[ISVRY

Sediment management will: &g

P
,& | Contaminated Sediment Remediation
\M*:  Guidance for Hazardous Waste Sites

Be increasingly site-specific s

Be guided by conceptual
models

Be tied to overall
management goals

Include a mix of technologies
(ne-action, MNR, capping,
treatment and/er removal)
Rely on decision approaches that

Incorporate a comparative analysis
ofi remediall options
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Overview of Zone Concept

—-—

No sigificant risk

(no toxic effects or risk,
although concentiations
may be elevated
relative to ambient
conditions)

Potential for
g substantial exposure
s (tar at surface of
high toxicity)

%

Potential for low /

Ambient conditions
chemical and

biological
exposure conditions are
(low toxicity or siimilar o up-

exposure) stream areas

| M .,
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Site specific conceptual models that
consider all potential pathways

Methods to detect and map spatial and
vertical extent of NAPL

Physical characterization
Biological characterization
Chemical characterization
Tlexicity measures

Eorensic and emerging methods
FXponent



Generic MGP Quality
conceptual assurance
site model project plan

|

¥

Site specific MGP
assessments

A |

: Risk
Field
| assessment
sampling plan framework

FXponent



Site-specific risk determination
(complex sites)

Lookup screening levels
(less complex sites)

Adaptive management

Build on experience and data from
previous work

Focus on gray expoesure zone
Consider ambient conditions

Only: collect data that Inferms the
remedial decisions FXponent
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Is__a_ny_l_ao_d__home down there?
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The Syneptic Sampling Approach

Macroinvertebr
Sampling

Sample Collection
Sample (Device Depends on
Device Sample Needs and
Sediment Type

High/ w Additional samples
VOC ng /- as needed to form
composite for
AVSISEM ‘4&— ecologically

Sample
Device

relevant sampling
depth

Mixing
Bowl

' !

!

Organic TOC/ Toxicity
Chemicals ol Grain Size Tests
Determine Need
Y | For Freeze Drying to Meet RBCs |
Taxonomic Toxicity

Analysis Chemical Analyses Analyses
\ Lines of Evidence /

NOTE: Specific Analytical Needs Depends on Objectives



Bioaccessibility: The Impoertance of
Sediment Depth at Utility Sites

The
biologically
active zone

can range from
under an inch
o a fiew feet

JF

-

This zone Is
relevant for
EXPOSUres to
most biota






MFG Site Locations - City of Chicago
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Characterizing
Ambient
Conditions
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Sediment Toxicity Data used
with Ambient Data to Delineate
Four Zone off Exposure and Risk
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Review of Four Zones

—-—

No sigificant risk

(no toxic effects or risk,
although concentiations
may be elevated
relative to ambient
conditions)

Potential for
g substantial exposure
s (tar at surface of
high toxicity)

%

Potential for low /

Ambient conditions
chemical and

biological
exposure conditions are
(low toxicity or siimilar o up-

exposure) stream areas
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Bioavailability ofi Chemicals in
Sediments Remains a Muddy Issue




Bioavailability Can Influence Exposures of

PAHSs to Humans and Ecelegical
Receptors At MGP Sites

Bioaccumulation
In Invertebrates

e

Dermal contact
biloaccumulation

in shellfish
Incidental Ingestion

\Water
exposure

The Biologically
Available Fraction




Direct measurements in pore water
adjusted for DOC

Estimate from measures of black carbon
and natural carbon

Solid phase micro extraction (SPME)
Supercritical fluid extraction (SEE)

In-field passive samplers

FXponent



Procedures for the Derivation
of Equilibrium Partitioning
Sediment Benchmarks (ESBs)
for the Protection of Benthic
Organisms: PAH Mixtures

One can apply the general
PAH ESB approach to the
interstitial water or develop
Site-specific partition
coefficients

F*ponent



Priority pollutants (PAH,;) © Forensics analyte list

Naphthalene (PAH,,)

Acenaphthene C,—C, Naphthalenes
Acenaphthylene C,—C; Fluorenes
Fluorene C,—C, Phenanthrenes
Anthracene C,—C, Dibenzothiophenes
Phenanthrene C,—C; Fl/Py

Eluoranthene C,—C, Chrysenes

Pyrene Benzo[e]pyrene
Benz[alanthracene Perylene

Chrysene

Benzo[b]flueranthene
Benzo(k)flueranthene
Benzolalpyrene
Indenol1,2,3-cd|pyrene
Dilbeniz]a,h]anthracene

Benzo(g,h;i)perylene EXponent’



The Carbon Story: It Makes a
Difference fior Organic. Chemicals

e

* Sediment contains sand, silt,
clays, charcoal, wood, char,
coal, coal byproducts

* Over time PCBs, pesticides and
PAHs accumulate in coal,
charcoal, coke, and pitch and
pecome less bioavailable

Petrography images

5, " 4
; F -.}%‘: h‘
i | v -:% . z |
u K Aaets *h#
coal  charcoal
Hunters Point Sed (63_250 m m) Sources: Ghosh et al. (2000), ES&T, 34, 1729-1736

Ghosh et al. (2001), ES&T, 35, 3468—-3475
Collaborater: Upal Ghesh Talley et al. (2001), ES&T, 36, 477-483



5
i
=
o
O
—
(=]
=
™
=
=1
w

0.0

12455 | [ERDE]
[ ]

B 103588

277459 83817

2065 u 365330

80.0

70.0

Wzos00
ms1490

Samples < 85% of lab control
are significantly different from ambient samples.

60.0

50.0

40.0

30.0

200

10.0

.12911[!

24730
n m401610

Sum-TUs =1:
Senszitive organisms may be
unacceptably affected.

Triangles are ambient samples
Squares are Site samples

Values beside sample points =
total (13) PAH, META Labs (ug/kg dw)

.QEE2CI{I-

m606620
m 153420

6170700 .1 344100

0.0
1.00E-01

1.00E+00 1.00E+01
Sum of Toxic Units, 1-Phase ESB Model

.BBE4BD'D

1.00E+02 1.00E+03




o
=
=
o
o
[
o
==
S
m
i
=
(.
=
wy

50.0

80.0

70.0

£0.0

50.0

40.0

30.0

20.0

10.0

0.0

1.00E-04

'

- o

12459 97745 W103589

5

Samples < 85% of lab control
are significantly different from ambient samples.

Triangles are ambient samples
Squares are Site samples

Values beside sample points =

B =0509

Wz1490

total (13) PAH, META Labs (ug/kg dw)

Sum-TUs > 1.0:
Sensitive organisms may be
unacceplably affected

401610

W oe6200

Maoss20
W1153420

6170700

194410 6534500
=

1.00E-03 1.00E-02

1.00E-01

1.00E+00

Sum of Toxic Units, 2-Phase ESE Model

1.00E+01 1.00E+02




A consistent but flexible approach
developed to be applied to all 30 sites

An approach to delineate exposure
Zones was developed

The approach considers all exposure
pathways relevant to a specific site

Zones can be defined in terms of
degrees of exposure as well as physical
chiaracteristics

TThe appreachiis designed to guide
subseguent remedial decisions

consistent with guidance
FXponent
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