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Climate Resiliency and Long-Term
Surveillance of DOE-LM Disposal Cells

Shawn Cameron (DOE Fellow)

Worlds
Ahead

Advancing the research and academic mission of Florida International University



FIU

Applied Research
Center

Sherwood
. L @
DOE-LM is c arge with the
sany @
@ Pre-Gondols
and Tre
e °l° . Lowman
reSpOI|SI I Ity Or t e Ollg_terlll Lakeview DIP @
® Prechooner i
Spook anawanda
® Riverton @) ® @esgeron n’vm nit d\% i BBt
I fonamanda ®
% Buttals Wayne @)
° ° Laboratory for s 2 Adran @) "5 @@Ammwa B Nework
E"“‘;,Y’";{"“‘ o North D pynisie Jersey Cry. @)
Health Research salt Lake City DIP @) ut
B @ aiquippa &) (@ Sprivgidie & New Brunswick
) Wey@ Qstoal Mavbel’w:stﬂ {® Mayboll (e PN R chcago Columbus ® bures
cenpiosss Ve @, 2o QR ® S g @ Q@E © i
(@ Vallecitos Nuclear ot v Gragd Rifle D (§) Rocky Flats Mound
Center GreenRuec @ Junchon hutson Misour ety 451 @) Eamiton
. =@ Grand Jungtion D m'(@) i Fermld @) Parpersbiyy
® Jonopah - "I;j':;‘,‘; 0P @) Gunnison D/P (Ao spm@ ® Granite City Faireld(®)
n n ico 3
re S r u C u re a u S e a n I n a n S P TE:‘ R::: Hotcan i @) @ Osicamaor [ @ macsan Pasey Fats
a
’ ' Uniform Recongs @ Moruent Valley. () @ @D"W‘w o ook dgd
Oxnard Tuba City @) v @ Gasougey Dk
& Bayo Canyon
iPueble
Ambrosia Lake @) B riammtio capyon
. L ] Ganeral Atomics Bluewater (§) ® tonaation Toricology Laboratary
(® Hot ol Facilty
@ Ggpema LB @y
Test Facility @
Chupadera Mesa
Gnome-Coach
. I . Saimon
In t e Unlted States aI ld ®C“a“dl
Fals City BONUS OR
@ @iverde
@ pinesas
t h H l l H et forfrrey ond
e e r r I O r O e r O I C O e
° @ amchitca
Sites in LM Requiring LTS&M (as of March 30, 2020) Site Category
@ CERCLARCRA @ FUSRAP ® NEVADA @ PLOWSHARE/ @ UMTRCA include operation and maintenance of active remedial
OFFSITES VELAUNIFORM  TITLE tion {any site visit needed to verify the integrity of
d ds-related
Dow @ eonec © e Daewrsn Quureea b ot
LEGACY SITE QUALITY TILEN , and st of
STANDARDS D/P = Disposal/Processing DR = Decommissioned Reactor

Objective:

* Evaluate the feasibility of utilizing traditional geophysical survey sensors and state-of-the-art sensory for a
cost-effective approach to characterize and monitor the conditions of LM’s disposal cells.

* Compile precipitation and temperature timeseries to compare the historical climate impact on the
hydrology of the DOE-LM site.
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* During the 2017 annual inspection, erosion was
Erosion discovered at the Mexican Hat cell in Utah.

Complications * Erosion manifested itself towards the surface,
near the top rock cover layer.
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Climate Resiliency Studies
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* Climate change is the variation in average
temperature and precipitation.

* The change in these climate variables can
affect different aspects in the world

including infrastructure, food, and human
health.

Objective

Asses how climate change could potentially
alter the system performance of LM’s
disposal cells.

Publicly Available Resources
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Analysis of Record for Calibration
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gUl Resources-Background

Lawrence Berkely National Laboratory

* Provides a GitHub Repository of climate
datasets of 71 DOE-LM sites.

e Historical climate variables span 56 years from
the period 1950 to 2005.

e Future prediction Rcp45 & Rcp85 scenarios
span 94 years 2006 to 2099.

e Uses the Coupled Model Intercomparison
Project (CMIP) climate models.
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Lawrence Berkley National Laboratory

Import Raw “.csv” files String to datetime Daily to yearly mean conversion Time Series Plot
object

Analysis of Record for Calibration

Filter the String to Daily to
[ - i temp/prec from  datetime yearly mean
Netcdf4 files Download Find the disposal cell ) . i i

Index | Grid Point Longitude Latitude

0 TMPCBRFC1 39.599216 -107.7676 *x

1 TMPCBRFC2 39.632548 -107.8009

2 TMPCBRFC3 39.66588 -107.8342 Y
3 TMPCBRFC4 39.699212 -107.8676

LAT: -107.80694 to -107.7933
LONG: 39.6236 to 39.61
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Ground Penetrating Radar
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* |s a non-destructive geophysical survey imaging method.
* Sends high-frequency electromagnetic waves into the surface.
* The reflected signal returns to the radar’s receiver antenna.
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Depth

Frequenc
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NIC-S00N Laptop/Tablet
Noggin 250 GPR

SENSORS & SOFTWARE “

from RADIODETECTION

Antenna frequency vs. depth penetration
vs. resolution

“The best antenna for a job is the one with the

highest frequency that can still detect at the
Obijective desired depth”

Use the GPR sensor as a cost-effective way

for subsurface mapping of LM’s disposal cell
sites.

-Geophysical Survey Systems (GSSI)

Lower the Frequency of the GPR antenna, the
deeper the signal can penetrate.

GPR antennas come in different shapes and sizes
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Annual Inspection Site Visits
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Inspection Checklist Rifle, Colorado

Safety protocols

Specific site surveillance features
Disposal cell and interceptor trench
Toe ditch and toe ditch outlet




FIU

Applied Research
Center

accrss 0w

@ TS

e i,

S a/m/mn wies

am\
ar
=
N\
\
DELANATION
]
[ e g
¥ o oo
oAy WA 40 e
/%% cunry commo, wonment
W' omer vowve o woaes
0% W conex
o} TR HATE 00 MR
o STAMIE MO Tk

—— — = rETY sanOATY
wee we Foc
oad> o0 Taacx
O OR DRAAGE AND FLow ORECTON
SOPE CHINE ~ THANAL PONTS
Somaire
LS A0 SULLIRS




FIU

Applied Research
Center

Inspection Checklist Mexican Hat, Utah

Safety protocols

Specific site surveillance features
Disposal cell and interceptor trench
Toe ditch and toe ditch outlet
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Ground Platform:

* In House Testing

Increase tire diameter

Sensor integration

Suspension Mechanism

Increase Payload

Weather Resistant

Survey Planning

Autonomous & g

Summer 23’ Deployment
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* Anthony Abrahao
* Pieter Hazenberg

* Department of Energy- Legacy Management Liaisons
e Jalena Dayvault
* David Shafer

* LM Scheduled Inspectors

* DOE-FIU Science and Technology Workforce Development Program (Drs. Ravi Gudavalli &
Leonel Lagos)

* Sponsored by the U.S. Department of Energy, Office of Environmental Management, under
Cooperative Agreement #DE-EM00005213
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