Organized in cooperation with

- ¢ K\
Pacific \%g@;l\? IAEA
N 4
Nor thwest W International Atomic Energy Agency
NATIONAL LABORATORY Atoms for Peace and Development

Geophysics of Old
on the Hanford Site

November 14,2023

Doug Hildebrand

Argonne Associate /
Retired DOE-RL Soil and Groundwater Division

ﬁ 2023 Global Summit

on Environmental Remediation

@REMPLEX
ENERGY BSATTELLE

PNNL is operated by Battelle for the U.S. Department of Energy




HANFORD
@_ 2023 : ENGINEER WORKS
e Washington

Global m 1943 - 1945

0 Summit ] \ ot
Outline )
« Historical applications of \
geophysics on Hanford were NSyt
extensive but had technical =
limitations

1. 1940’s Seismic for
geotechnical information for
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« Used to determine geotechnical

Information
= To site the

* To determine depth to bedrock

“Canyons”

= Seismic velocities were

correlated with the type and

depth of soil material
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Seismic Methods at Hanford (1943)
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Oy 22 DDTS-433, Preliminary Geological Report Gable Site,
@ summit  January 28, 1943.
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%% ca  BWIP Geologic
Mt repository siting
(late 1970-80s)

* Feasibility study to determine
where to locate a repository for
reactor irradiated fuel and other
nuclear byproducts

» Understanding the geoengineering
properties of host rock

= Evaluate the ability of host rock to
provide a structural barrier to the
migration of radionuclides

= This was one site under
consideration
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Data field campaign in the Cold
Creek Syncline Area

EEIEMIC REFLECTION LINE LOCATION

RCPE108.177




qv]

fd

qv]

e

=

0]

| -

>

= >

o S

ﬂ N

O

S - . —

i )

o O

qv] (-

= S

| -

= 5

@) et

+ (D)

(- qv]

O QO

@) c

fd

O s

@D 0

LL 5

O L

= =

(D) @)

S E :
c O

S

e R T

O =

O @

<C c

fd

-

T E ©

36 E L

LQLO 7 -

O

'




a 2023
o Sloba - Magnetic Interpretation of Deconvolution Solutions

Summit

« Magnetic surveys produced an e -
approximate depth and dip of ool AL NAN . N
dikes and structures (e.g. fault <~ VeI
zones) on Hanford

« Multiple-source Werner
deconvolution was the depth-
estimation method that was used
for 2D bodies (1983)

« Had the advantage of being easily
programmed on a digital computer

STATE PLANE COORDINATES (i)

* Evolved into the basis of the
automatic interpretation schemes. seacen)

== WERNER DIKE snum:m

* By 1993 a 3D methodology was TN o ey

developed. m-w
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Figure 1.3-32. Summary of Werner deconvolution solutions for acromagnetic
survey data {AERQ, 1980).




2023  Ground-based Magnetics and Vertical Electrical Soundings

Global
Summit (VES) Focused on stratigraphic boundary

_ Interpretations near Gable Gap
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‘@' é?gial _ * Provides information about the densities of rock
O S o Gravity surveys

« Gravity stationsin the Reference Repository Location

" « Large density of gravity stations
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33679 00060 1007

BNWL-47

UC-51, Geology and Mineralogy
(TID-4500, 40th Ed.)

GEOPHYSICAL SEISMIC EVALUATION STUDY AT HANFORD

By
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R. E. Brown
J. R. Raymond

Chemistry
Chemical Effluents Technology

December, 1964

W SU repository has geophysical data for the
entire state of Washington including Hanford
(dating back to the 1960s) and is Web GIS

based.

Geophysical Data from Washington State University
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The Good Old Days
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Summary

« Hanford is a complex remediation site because of the
legacy processes and associated waste sites

« Geophysical methods have historically been used on the
Hanford Site extensively, but there have been technical
imitations

* Implementation of newer processing and data acquisition
efficiencies Is aiding in the utility of geophysics on the
Hanford Site

= Newer processing of old datasets presents an opportunity for
additional site characterization without the cost of data

acquisition
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