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* Data management

— Historically reports as mechanism to exchange information,
now data as deliverable, active data management

— Data warehouse, data interoperability, economies of scale
« High Resolution Site Characterization

— Direct sensing tools, scale appropriate measurements

— Collaborative data approaches
» Real-time data visualization

— Conceptual Site Model (CSM) lifecycle management

6/25/2015 U.S. Environmental Protection Agency. 3

Data Management Leadsto A
Robust Conceptual Site Model

“As we know, there are known
knowns. There are things we know
we know. We also know there are
known unknowns. That is to say we
know there are some things we do
not know. But there are also
unknown unknowns, the ones we

don't know we don't know.”
Donald Rumsfeld, e
Feb. 12, 2002

U.S. Department of Defense
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Recent Experience
Leads to New Thinki

Optimization and [ Identify challenges and opportunities
Technical Support

A set of methods or techniques found
to be the most effective and practical
means in achieving an objective while
making the optimum use of resources

Good characterization- :
seriesof best practices

+ Hatorkcl perspective
» 5ok
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Hydraulic.Head/Gr adien

Geochemistry

Data Management is Key
Plans required- Region, Site, Project

Data acquisition
— Ocecurs quickly, involves
large amounts of data
— Data must be integrated
into CSM quickly to
inform continued data
acquisition while
mobilized
» Datainput
— Automatic/manual
systems to QC at point
of generation accurately
transfer to databases
Decision Support
— Statistical, visualization,
modeling
» Communicate
— Force interpretation,
compress timeframes
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Mass Flux Distribution-

Guilbeault et al., 2005

75% of mass discharge occurs
through 5% to 10% of the
plume cross sectional area
Optimal Spacing is ~0.5 m
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Superfund Remedy Report 14t edition I " E

«  1980's- Pump and Treat 90% of GW i
remedies, no in-situ remedies

* 2011- Pump and Treat 30%, In-situ
almost 40%
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Hail to the Tools!

Example 1- Wyckoff Region 10
FFS- TarGOST® and
3D Visualization

Existing Work Products
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Collaborative Data- Contaminant
and Geology/Hydrogeology

S SHE A

Addressing Uncertainty and Matrix
Heterogeneity
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* Not just analytical concept.
Manages CSM, spatial, Manages analytical

« In many CREEL"EGEEIBYic / WSS EbIogic context
may be more CutigadrfaiveffEttdetsemedy design.
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Example 2- Hamilton Labree Region 10
PDI- MIP, HPT, 3D

HRIA RI work products
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HRIA MIPHPT Geology HRIA PCE GW HRIA PCE Soil
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HRSC and Incremental Sampling
Translated for Remedial Designs
In Groundwater
— Limit large scale averaging, use scale appropriate measurements
— Use transects and multi-level sampling
— Use direct sensing and collaborative data sets
In Soil

— Use incremental and compositing techniques to control matrix variability,
reasonably represent exposure and decision units

— Many increments and replicate samples provide- good estimate of mean,
and ability to calculate UCL/LCL and statistical confidence

Real-time CSM Updates/Data Visualization

— Forces interpretation not just presentation

— Includes all decision makers in the process- consensus, streamline

— Save time and money- fewer repeat mobilizations, early ID of data
collection errors

— Keeps focus on root causes not symptoms- High mass footprint (where to|
remediate), Matrix distribution (how to remediate)




