2008 Conference on Managing Environmental Quality Systems

2emedial Investigation of the
= Upper Buffalo River

Mary Bethi Ross and Brenda Jones
ULS. EPA Great Lakes National Program Office
Judith A. Schofield, Reina Downing, Rex Bryan, and Ken Miller
Computer Sciences Corporation
Kadri Dagdelen
Colorado School Of Mines

U.S. EPA’s 27th Annual Conference on Managing Environmental Quality Systems
April 24, 2008

Presenter

LS. Army Corps of Engineers
EPA Region 2
~— U.S. Fish and Wildlife Service
— SulTRAC
— Computer Sciences Corporation (CSC)

— U.S. EPA Great Lakes National Program Office
(GLNPO): Team Chair

For Conference Purposes Only



2008 Conference on Managing Environmental Quality Systems

’"_“Increasingly popular in part due to the
~availability of geographic information
systems (GIS) software
s Pewerful tool when used in combination
with GIS

~® Develop remedial design
s Evaluate achievement of clean up goals
® Communicate conditions to stakeholders
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does Geostatistics havekio: dos
reuality?

~ s | arge quantities of data can be more easily
visualized
® Decisions are defensible, transparent, well-
documented, and reproducible

5

{mining of minerals, ores, and coals

S9N 1963, G. Matheron named kriging

= after Daniel Gerdhaus Krige, a South
Afirican mining engineer, who used the
technigue to more accurately predict the
extent of gold deposits in unsampled
areas
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; Optimally predicts data values by
using data taken at known locations

— Creates contours or isopleths of data
across an area

~* Other common methods of
interpolation include inverse
distance weighting and spline

EXPERIEMCE, RESULTS,

Division Street Qutfall Mercury Concentrations
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Area = *2381000 sqft

Volume = *4762000 ft.

Volume = *176370 yd.

* 2 foot depth assumed
@ 1.0mgkg

CSC 1182007
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— Black Lagoon, MI

— Hog Island, WI

— Ruddiman Creek, MI
— Division: Street Outfall, Ml

— St. Louis River, WI

— Ashtabula River, OH

— Riverview, MI

— Buffalo River, NY

Characterized by historically heavy industrial
development in the midst of a large municipality

® The total drainage area for the watershed is
approximately 440 square miles
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SONICES| Oif contami
pibemsediments, combined sewer overflows,
jectiVerhazardous waste sites, and non-point

_ # Contaminants of concern (COC) include PCBs,
= PAHS, metals, and industrial organics

® [Eish consumption advisories exist for the AoC

EXPERIENCE, RESULTS,

For Conference Purposes Only



2008 Conference on Managing Environmental Quality Systems

Sidescribe nature and extent of contamination

siConduct human health and ecological risk
assessments

-~ & 2007
— Sampling conducted within the Lower River
e describe nature and extent of contamination

Siclistical and geostatistical analyses being
conaucted to:

“ldentify areas exceeding thresholds of concern for
several contaminants

— — Calculate sediment volumes targeted for removal
-~ ® Jhe results will' be incorporated into the Upper
Buffalo River Remedial Investigation and
Feasibility Study being prepared by GLNPO
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Sample locations for 2005 study of the Upper River

EXPERIENCE, RESULTS,

.

ahd the data!

pIENilist step is to underst

=Exploratory: Data Analysis (EDA)
s nvestigate populations

s Evaluate the distribution

s Evaluate correlations

EXPERIENCE, RESULTS,
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SAUPREr River
BSEdiment concentrations for eleven COCs
verenet normally or log-normally distributed
s'Noenparametric statistics had to be used, where
- pessible, for analysis
— Concentrations tended to be lower at surface
depths compared to subsurface depths

® These depth categories had to be modeled
separately

SSinenofcorrelations were observed between
SSOME! of the analytes

I =0ne or two metals can be chosen to represent the
other metals

*Jotal PAHs, benzo(a)anthracene, or
benzo(a)pyrene are correlated strongly enough
that additional geostatistical analyses can focus on
one of these three compounds
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Upper Buffalo River Subsurface TPAH Concentrations

-
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EXPERIENCE, RESULTS,
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Upper Buffalo River
¥ . e

=

= Specified probability
. Sediment depth kriging

. Calculate sediment volumes of area
exceeding criteria
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" = Total PAHs
s Total PCBs

e Gamma-chlordane
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Buffalo River Subsurface Data

LEAD [mg/kg)
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Buffalo River Data
IND_PB_88
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Indicator Kriging Probability Map
Lead Above 88 (mg/kg)
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o T WOV
Observed Data Indicator Kriging Probability Map  Subsurface Sample Types »
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Upper Buffalo River Subsurface Lead Indicator Kriging
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Indicator 0 - misclassified Indicator 1 - misclassified
False Positive False Negative

ASSIFIED

~
ol
EXPERIENCE, RESULTS,

Buffalo River Data Indicator Kriging Probability Map b
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Buffalo River Data Indicator Kriging Probability Map i

IND_PE 88 Lead Above 88 (mgikg) —¢'
0 [ Jo%-50%
i B s0.01% - 70%
I 70015 o099k
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uffalo River Subsurface Indicator Kriging Optimal Probability Estimate
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Indicator Kriging Probability Map
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Indicator Kriging Probability Map ¢
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Upper Buffalo River Subsurface Indicator Kriging Optimal Probability Estimate
= ik ¥ . , al i

Indicator Kriging Probability Map ¢
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Misclassified 1's = 2.63 %

Misclassified 0's = 9.7 %

EXPERIENCE, RESULTS,

Upper Buffalo River Volume for Ecological

Risk Assessment Criteria
N L T

[

Ecological Risk Kriged Sediment Depth Estimated Sediment Volume:
Assessment Citeria: (Feet) : _
Lm?rg;ﬁ %p:ppm - S D v E?ut_sf:de Mavigation Channel = 210,400 cy
TPAH = 15 ppm s o7  Hoigaan Eienit
TPCB =1.0 ppm C31-4 I 71-81
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Surface (54) Depth: 0-1.00
Surface Plus (31) Depth. 0. 291
Surface Nav (25) Depth: 0- 1.0

Core Composites (19) Depty: 0-7.11 |

Boftom (59)
Naigation Channel

| City Stip Canal
B Lower Buftaio River
I Upper Buttalo River
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