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BACKGROUND/OBJECTIVES CASE STUDY NO. 1 - FLOODPLAIN SITE CASE STUDY NO. 3 - WESTERN SITE

"Look-Up" Soil Leaching Screening Values

PROBLEM STATEMENT: While the environmental market has matured e - Background/Problem Statement Background/Problem Statement

and many of the large groundwater plumes have been brought under | * Slte located In floodplain of major central US river - ®* The soil to groundwater pathway for PFAS is difficult to
control, remediation optimization through HRSC has been required for o O\ * PFAS investigations performed prior to Rl were significant (VAPs/wells) , numerically assess due to various chemical property factors
many recalcitrant sites. Matrix back-diffusion and preferential I ®* PFAS deep (100 ft bgs) due to groundwater production wells State and Federal Screening Levels vary by orders of

groundwater flow paths (i.e. 80 percent of the mass transports through - Ny o , : Plume(s) shape/direction did not match the historical groundwater | magnitude

oy Source: EA Engineering, Science, and Technology Inc., PBC

20 percent of the aquifer) that have extended the assumed remediation Sy e——— 2 potentiometric surface
timeframes and these residual sources and/or contaminant migration RSN e o2 &g |
pathways are of the scale that have necessitated HRSC to answer the S AR
data gaps that previous investigations created or may have missed. With

the emerging Per- and Polyfluoroalkyl Substances (PFAS) contaminant

class, there are many questions on plume fate/transport due to low AT W N o5 SO
attenuation/differential mobility of the PFAS compounds, environmental SST——, ™ 7 AT * Groundwater pumping induced?

mediated biotransformation rates, and source strength/leaching potential Investigations | Characterization Remediation 2875 £ 7 U e T ESS-Based Cross-Section using Previous Data (Reinterpreted)
from soil to groundwater. While the questions will be answered through (Phase I/1l and RDC o e v Al hote Pl oo o
site/remedial investigation (RI), the lessons learned for HRSC used late Ineffective Remedy, e £ B Sos and oo e 2B o Bums i Mool | K | - ® Semi-arid environment

Levee Source: Eurofins Environmental Testing

in the site life-cycle can also be collected at the onset of the Reworkand longer timeframe 7~ Cost Saving _ _ _ _ o oo uews  nae | * Five release areas assessed
Y)— Benefits of High-Resolution Site Characterization S ]|

investigations to 1) develop more robust conceptual site models (CSM) " Timesaings | | | n
for fate/transport analysis and 2) expedite the investigation while With RDC * ESS-developed hydrostratigraphic model identified
reducing overall total site life-cycle costs through optimized remediation chute channel PFAS flow

planning. This presentation provides three case studies where adaptive lctve Remedy, HRSC (VAP and HPT/EC) boring confirmed lithologic
investigation phasing utilizing HRSC has been incorporated at active Shorter Timeframe contacts did not vary more than a few feet vertically
PFAS Rl sites across the US with immediate benefits realized by the Combination of ESS analysis and HRSC allowed for | PFOA: SPLP vs. Soil Concentrations _ _ N o
project stakeholders. without RDC stakeholder agreement for 14 additional wells and 21 - Benefits of High-Resolution Site Characterization
existing wells to monitoring 165 acres of PFAS plumes L ®* SPLP data reasonable assessment of PFAS leachate to
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(1 well per ~5 acres) groundwater for eventual remediation considerations
Source: ITRC OIS-ISRP-1, Figure 2-1 e f e o s Source: EA Engineering, Science, and Technology Inc., PBC and Burns and McDonnell ] ] . . .
Y K Extrapolation of soil/groundwater ratios from site-specific:
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y = 0.0246x +0.0822 RA2 * PFOS SSL =18.5 ug/kg (EPA Look-up Value = 0.004 ug/kg)
bl b CASE STUDY NO. 2 - UPPER MIDWEST SITE 3 B * PFOA SSL = 3.2 ug/kg (EPA Look-up Value = 0.092 ug/kg)
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HRSC Case Study No.1 includes the hydraulic profiling tool (HPT) combined with vertical aquifer profiling in the Which Way is Groundwater Flow? FAPECTED - HISTORICAL DOCUMENTS ; N_I,OST- “.K'j_”‘_ESf SRR e % Limited correlation of soil to groundwater and SPLP to

Missouri River floodplain where generally fining upward point bar and braided fluvial deposits, sometimes in paleo * Site located in unconsolidated glacial and lacustrine sediments .'

RI Approach included ESS analysis and HRSC to enhance the
Conceptual Site Model and explain the “dog leg” source area. Was the
dog-leg due:

® Former Chute Plug deposit?
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Site Background/Sampling Program

33 Synthetic Precipitation Leaching Procedure (SPLP) with co- " ! il momerinii
- 75633 " : : 2022 Screening Level =0.040 pg/L
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ik LB I T ®* Some release point groundwater affected by upgradient — Possible GW Divide June 2021) | Facur of 1.2
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t above mean sea level)

“ Braided Fluvial
— | weie Groundwater Flow (June 2021) @ Exceeds 2022 Screening Level by a

groundwater from other known and unknown PFAS sources e U ool im0 Factr of 2+

: : : . Exceeded Screening by a Factor of 2+
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W Soil(ug/ ke) groundwater suggests other PFAS-soil interactions are not well

bedrock channels are present that can create preferential flow paths. PFAS mass flux assessments were also * Historical documents suggested southeast flow 17 g 7 I (- -mm accounted and reduce leaching to groundwater.
64

performed to identify the preferential flow paths toward the river. To refine the locations for the HRSC borings, an * Environmental Sequence Stratigraphy (ESS)-based analysis -/ i p= M = = | s PFOA  246E-02 292 40.65 SPLP results are likely biased high versus actual leaching —
grapny y i AT R = R — — dilution attenuation factor results comparisons support by 20 —
suggested southwest flow GO\ / Tesi T G e Y 1/ PFOS  154E-02 358 64.94 30%.

PFBS  9.70E-03 2.5 103.09

Environmental Sequence Stratigraphy (ESS) based CSM was developed and was iteratively refined with the HRSC
results. HRSC Case Study No. 2 included HPT/VAP with mass flux assessments in a glacial depositional

environment but also included high-density/rapid turn-around time soil sampling in the previously unidentified Insignificant numbgr of groundwater wells on site for
source areas based on rapid HPT/VAP results. HRSC Case Study No. 3 includes high density soil sampling in groundwater gauging Qe _ B
identified source areas in alluvial material over basalt bedrock with co-located soil leaching samples via the Additional groundwater wells to be installed after plume VAT A Aa ===l - RESULTS/LESSONS LEARNED

Synthetic Precipitation Leaching Procedure (SPLP) to assess the potential areal mass flux from solil to groundwater delineated r'e 1l i ) | HRSC Case Study No.1, based on an ESS based CSM, identified and validated a preferential flow path for

Total PFOAIFFOS in GW # 10 ugil

considering the soil matrix chemistry/characteristics. Using high-resolution site characterization borings, determined L & e W\ PFAS associated with a filled paleo channel deposit associated with the historic course of the Missouri River
HRSC Boring Transect — Electrical Conductivity (EC) and Hydraulic Profiling Toll (HPT) HRSC Boring Transect — HPT and ESS-based Lithologlical Contact Analysis depth FO groundwater and surface elevations from Dlgltal — — i 185 g i -_ ..; | that was not previously identified during the previ()us investigations. Through the use of ESS analysis and
A (NE) . ) A (W) T R e [ I e e I (7 e |  Elevation Models (DEM), conifirmed southwest flow. o FASnOTeSIng Sencs g ooy e, 72 HRSC sampling, limited additional permanent delineation monitoring wells were required. HRSC Case Study
:Etgzﬁn o ek e :Ei‘gﬁu E e ' - Benefits of High-Resolution Site Characterization No. 2 identified new soil sources areas for PFAS through use of rapid turn-around time VAP sampling and
= S et Bl Oy ' stakeholder discussion. These source areas were confirmed by high density and rapid turn around-time soil
| sampling using fixed based laboratory PFAS “screening”. Additionally, through use of HRSC, the team
& validated that the groundwater flow was direction is generally approximately 45 degrees different from what
was previously depicted in other environmental investigations using a combination of ground surface
elevations from digital elevation models and water table occurrence in the HPT logs. This saved the project
team time and resources associated with installing groundwater monitoring wells for groundwater flow
direction determination. The soil data associated with HRSC Case Study No. 3 has demonstrated that
| G R (P s W A T S USEPA Regional Screening Levels for the Soil to Groundwater Pathway overestimate by 2 to 4 orders of
o e e e e e ere— [ S SR> S N e Reduced the number ot groundwater wells tor plume delineation magnitude for PFOA/PFOS. The anticipated benefits from HRSC from these projects include reducing R
X = ~T e = by 50% versus what historically was used to delineate plumes. timeframes by over 50% and reducing permanent monitoring wells by over 60%.

o

Quickly identified groundwater flow direction without wells

Previous southeastern flow direction due to former groundwater
production well
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qf‘ : _ 1 R % Transect sampling approach used to assess PFAS flux zones,
< - ——— s R demonstrated downward migration along more permeable glacial
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outwash deposits
Two additional PFAS source areas identified based on GW results
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