PRS-276 Analysis
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The BWX-OEPA-DOE-CAB Team
May15th-18th, 2000



Jbjectives

Use PRS-276 as a training set for class
exercise to learn the SmartSampling
process

Use SmartSampling to generate maps to
answer:

— Where to remediate (as a function of remediati
reliability)?
— What are costs of various remediation designs

— Where to locate additional samples to reduce
uncertainty in remediation design?
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°RS-276 Background

For purposes of the class exercise, mode
of contamination is unknown

— Reality: dumptruck loads of contaminated soil
from another location

Soil contaminated with Th-232, Pu-238,
Co0-60, etc.
— Class exercise examines Th-232 contaminatior

“Kenna 6/8/00



’roblem Setup

- 0000000001
There are two Th-232 action levels being
considered for PRS-276:
— 0.8 pCi/g
— 1.6 pCi/g
Remediation decisions will be made on 5x
foot panels (nominal size of backhoe buck
Activity Is contained within top six inches
soil
Remediation cost is $300/yd3
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°RS-276

Th-232 Locaflons PRS-276
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Th-232 sampled a
100 locations

Sampling plan wa
regular grid with s
random samples

Site is roughly 32¢
400 feet

Color legend is log-
scaled (0.02 to 2.0) pCi/g



'h-232 Distribution (Histogram
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[h-232 Distribution (Cumulativs

Action Levels of 0.8 and 1.6
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[hreshold Classification of

SamEIeS
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Data Exploitation

100 samples provide data

Need to derive information from these
samples to make remediation and
sampling decisions

Have locations and univariate distribution
(histogram)

Next step is to examine spatial correlation
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spatial Correlation/Variation

Variation between two samples is
proportional to the distance between them

Variogram
- /'y Applicable to earth
- science, environmental
3 financial, epidemiologic
3 Sill agricultural, etc., data
Range ——»

Distance

~ Nugget
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Normal-Score Variogram Map
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Jirectional Variograms
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Jtility of Spatial Correlation

Correlated data provide information on
unsampled locations

Exploit this information to better estimate
the concentration values at unsampled
locations

How?

— Geostatistical estimation (kriging)

— Geostatistical simulation
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Simulation vs. Estimation

Estimation (krigil

P ® IS a geostatistica

e | process that retu

/ Y| best guess (optir
Q

value) at each
location.

ptimal Estimate

Distance

simulation is a geostatistical process that creates
he full distribution of possible values at each
dcation and then randomly chooses one of them as
epresentative
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seostatistical Simulation

Monte Carlo process that
create multiple images of
activity at the site.

Every image honors:
Sample data
Histogram
Variogram

Given our knowledge of tf
site, every image is a
plausible depiction of the
activity distribution.
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Jsing Simulations

> multiple simulations
1 be processed to
wvide a number of
‘erent maps.

e simple postprocessing
hnique is to determine
‘average simulated value
2very location.

es the average, or
yectation, map help us
sigh a remediation?
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>robability Mapping

oW can we use the multiple contaminant maps
2alizations) to design a single remediation map?

./I

/ i I

very remediation panel within the domain, Regulato
mine the probability of exceeding the Threshol
atory threshold and display as a map
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>robability Map Results

0.8 pCilg 1.6 pCi/g

obabiity of Exceeding 0.8 pCig
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Remediation Maps 0.8 pCi/g
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Remediation Maps 1.6 pCi/g
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Joes this actually work?

cision results from SmartSampling application at
cky Flats 903 Pad site. Decisions at 510 locations

enup God | Joedfied | Coret Fa=Negaives | FAse Pogtives
Rdidlity | Deddons I

241 0.99 335 4 171

241 0.95 426 4 80

239 0.9 273 3 234

239 0.95 335 6 119

nof Ratios 0.99 235 11 24

nof Ratios 0.95 293 12 205

;e Negative: not remediated, actually contaminated

;e Positive: remediated, actually below action level

“Kenna 6/8/00



\dditional Samples

ob abiity of Exceeding 0.8 pCi'g
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“go for the green”
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Remediation Reliability
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Reliability Reliability

. of remediation is $300/yd3. Each remediation panelis5x 5
(or 0.46 yd?3 or $138.89)
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Activity Inventory

1 o
Across 200 simulatit
the average number
curies on site is 0.0C
1 The majority of this "
occurs in panels wit
activities <= 2.0 pCi/
11

0 2 4 6 8 10 12 14
Activity Level (pCi/g)

oig difference in the amount of inventory removed between an action level o
3 2.0. Real gains in inventory removal occur at action levels below 2.0. Are!
vels really contamination or are they due to naturally occurring Th values?
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summary

Th-232 activity values at PRS-276 exhibit
spatial correlation

Geostatistical technigues exploit that
correlation to define uncertainty in activity
values at unsampled locations

Probability maps provide remediation
maps as a function of reliability and
optimal locations for additional samples

Other tools provide information on cost,
reliability and total inventory
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summary

Limited sampling means spatial
uncertainty

Spatial uncertainty leads to uncertainty in
costs, sampling locations and remediatior
plans

SmartSampling provides a set of tools for
practical decision making under
uncertainty

— “SmartSampling doesn’t make decisions,
People make decisions”
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