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HRPP Capabilities

High Resolution Passive Profiler

e Direct drive >30 feet bgs
e Can be coupled (4 feet to 28 feet)
e ~2-10 centimeter spatial resolution
* Measures porewater concentrations
* Geochemical species
* NO,
* Fe
SO,
* CH,
e Other dissolved compounds
* PFAS
« DOC
* CVOCGCs
* Metals
 ClO,
* Measures porewater velocities
* Equilibrates approximately 3 weeks

SchneiderS, H., W.A. Jackson*, C. Schaefer, P. Hatzinger. (2020) High-Resolution Characterization of a Chlorinated Solvent Impacted Aquifer
Using a Passive Profiler. Groundwater Monitoring and Remediation. 40(4): 27-43 2



Technology/Methodology Description

High Resolution Passive Profiler-Pore Water Velocity
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Microbial Abundance and CSIA

Bio-traps

Microbes attach to beads
“ qPCR
/ ‘ * Microbial populations
* Key functional genes

for degradation of
chemicals

- 3
— AR —a &)
e PR,
b -E-" bt Y it -~
Y @ B\ n e Bt L.
Po— y B

r———
W b
), 5

B m\\n o

i
S—

BioSep® beads

& —> CSIA

* |f degradation:
d(64X) >0

o R

Nomex + Activated Carbon
Contaminants adsorb to
beads

T X
% ?‘%7"%} "‘FE‘: '-t'.s'h W :,.'.{‘.n
\ g A\
\ & S :._.-_-_-.__-_"-S':E-.'. W -

e



Deployments and Sampling

Manual

Sampling
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= Metal Availability (Canal Creek)
Chlorinated Solvent Fate and

Previous Applications

Transport

o Calf Pasture Point
* NASNI Site 9- San Diego
 Alameda NAS

« BARC
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Previous Applications

= Metal Availability (Canal

Creek)
= Chlorinated Solvent Fate and
Transport
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Previous Applications

= Metal Availability (Canal
Creek)

= Chlorinated Solvent Fate and cVOC Breakthrough a Biowall
Transport 1 , _
 Calf Pasture Point of  mws  commonoatum
 NASNI Site 9- San Diego cis-DCE + TCE
« Alameda NAS
« BARC

Ground Surface
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Application of PFAS Passive Sampler

AFFF + H,0
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Plume Migration and
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Applications
Heterogenous
Formations
Low Permeability Zones
Exposure in Biotic Zone
Groundwater Interfaces
Air-water interfaces
High Resolution
Profiles
Evaluation of injected
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Mass rebound
Mass Flux



. . Activities
NAS Slte Sa m pl I ng Cond UCtEd HRPP (Deployed over three days)

 HRPP deployed in source zone (3 locations)
| * 4-25ft BGS
* HRPP, DPT, Core . 416t BGS
O GB-MW-02 * 4-12ft BGS

= * HRPP Deployed mid-plume (4-25ft BGS)

* HRPP Deployed down gradient (4-25ft BGS)

Cores
* Core acquisition attempted at each HRPP
location
* Poor recovery at some depths

DPT
* GW samples acquired at each HRPP location
. * Multiple Depths
IREEC - :  Low production, significant solids in some
--'24.'F;”ppr~ cases
' PZ 5 Wells- GW sampled at near by wells
HRPPE v’ ||
HPT- Conducted at each HRPP location
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Depth of Acquired Samples and Field Texture Analysis
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Deployment and Retrieval
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6:2 FTS
Site 1B Site 1C Site 2 Site 3

Example Concentration Profiles
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Depth (ft)
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PFOA PFHxS . . .
. Advantages of High Resolution Sampling
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Depth (ft)
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Relationship Between DPT and HRPP PFAS Concentrations at Site 1
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Example Concentration Profiles
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Depth (ft)

PFOA Comparison between HRPP and DPT/HPT Data-Mass Flux
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Depth Dependent-Site Specific Partition Coefficients
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Joint Base Cape Cod, MA Field Deployment and Sampling Work

HRPP Installed @ 23 locations in Lake
0-3ft 7 HRPP

0-4ft 16 HRPP

0-8ft 3 HRPP

HRPP Installed (Geoprobe) at lake shore
(0-20ft BGS)

Piezometers
Installed 10 locations
sampled 2-5 depths
Wells
F424 (10 depths)
F300 (13 depths)
F744 (11 Depths)

Seepage Meters deployed at 1ft and 3ft
contours

Piezometer head measurements along
centerline.

ENVIROMMENTAL SECURITY TECHNOLOGY

ALEXANDRIA, VIRGINIA

FIGURE 3
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Deployment
Site at
Ashumet
Pond




Deployment Site at Ashumet Pond
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Where is the greatest impact on pond?

Average PFAS at Depths Average PFAS at Depths
0-60cm 0-120cm

v - 50-250 ppt

250-450 ppt
50-250 ppt 450-850 ppt
250-450 ppt 850-1500 ppt
450-850 ppt

850-1500 ppt

2

*Averaged for PFBA, PFPeA, PFHxA, PFHpA, PFOA, 6:2 FTS, PFNA, PFOS, and
PFHxS




Potential Advective Flux to Pond

Average HRPP Site Velocities (cm/day)

O  0-3 cm/day
O 3-20 cm/day

Average PFAS Concentrations at
20-85 cm/day Depths 0-60cm
50-250 ppt

250-450 ppt
450-850 ppt

850-1500 ppt Average Flux at Depths 0-60cm
(ng*cm™2?*day~1)

0-2.4
2442
4.2-12.2

12.2-24 1
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Conclusions

HRPP can produce high resolution depth profiles of
concentrations and mass flux

HRPP is able to evaluate low permeability zones as well as
capture impact of formation heterogeneity

HRPP can determine flux of PFAS, cVOCs, Metals to surface
water, porewater exposure concentrations, and locations of
upwelling

Combined data can be used to develop more accurate site
transport models

HRPP can allow for improved assessment of in situ
remediation efforts (e.g., colloidal activated carbon injection
and capping)
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