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CONCEFTUAL FRAMEWORK

Develop/revise the
Conceptual Site Model

Integrated DNAPL Site Strategy

REMEDIAL OBJECTIVES

ITRC Technical and Requlatory

Guidance Document: Integrated
DNAPL Site Strateqy (IDSS-1, 2011)

= Comprehensive site management
= Use at any point in site lifecycle
= Key topics
= Conceptual site model (CSM)
= Remedial objectives
= Remedial approach
= Monitoring approach
= Evaluating your remedy
= CDM Smith co-authors and instructors

For each treatment arga

REMEDT
EVALITATION

decisions
beginnin| g
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Figure 1-1 Integraled DNAPL Reme diation Decision-making




Adding to the Strategy: Integrated _ -
Integrated Site Characterization
D N A P L S Ite Ch ar GC te r I Z a tl On Define th:n%rgl;;:rsr; g;gg;ncnenainﬁes

ITRC Technical and Requlatory Guidance Identity data needs/gaps & resolution
Document: Inteqrated DNAPL Site
Characterization (ISC-1, 2015)

Establish data collection objectives

Design data collection & analysis

= More accurate conceptual site
models (CSMs)

= Improved predictability of plume
behavior and risks

= More defensible knowledge of
contaminant distribution

= Facilitates communication
- Red U Ced U n Ce rtal nty Update CSM & determine if objective(s) were met. O
= Better performing remedies

Perform data evaluation and interpretation

(Multiple Line of Evidence)

Figure 4-1 Integrated Site Characterization




Outline: Examples of Adaptive Management

Bountiful OU 1 Superfund Site, Bountiful, UT
Sitewide nature and extent of contamination
Biobarrier installation
Far downgradient plume extent

Commerce Street Plume Superfund Site, Williston, VT

Delineation of TCE hotspot

Technology selection for pilot testing and full-scale remedial design
(RD)



Adaptive Management Example:
Bountiful Full-Scale RD
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Pre-RA Characterization Results:
Contaminant Distribution

= Membrane-interface probe (MIP)
used to determine areas with high
concentrations of VOCs

= MIP results showed responses at
depths greater than 40 ft.
throughout the source area and
downgradient plume

= DPT sampling confirmed MIP
results as source concentrations
greater than 15,000 ppb were
found below 40 ft.

= Downgradient concentrations were
greater than 3,000 ppb in one
location




Pre-RA Characterization Results:

Clay layer at 35 ft. bgs was found to be laterally discontinuous

Modified DPT/EC approach was used to investigate hydrogeology
below 60 ft.

Below 35 ft., layers of sand and gravel exist to 80 feet bgs, with
intermittent thin clay layers present in some areas

A several foot thick clay layer was found at depths of
approximately 80 ft. throughout the source area

The deep clay layer was confirmed in the downgradient area
during other site drilling activities



Baseline Shallow Zone Concentrations
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Updated RD: Source Area Grid and Biobarriers

= Injection wells installed
with dual completions to

e
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Adaptive Management Example:
Downgradient Biobarriers

= Completed biobarrier #2 and 3
installation March — May 2011

= Used DPT to install 1.5” pre-pack
injection wells

= Utilized Geoprobe® 7822 and 8040 direct
push drill rigs — capable of pushing 3.25” | »
or 3.5” casing to depths of 50 feet and 70 .
feet, respectively =

= Performed EC logging and DPT
confirmation soil sampling prior to
installation to determine lithology and
target treatment intervals




Downgradient Biobarriers — cont.

= Used well installation “step-out” approach to
confirm necessary extent of each barrier section
= As approach edge of barrier, install every 4t well

= Collect groundwater sample from each well; rapid
turn analysis provided onsite by EPA mobile
laboratory

= If VOC concentrations below targeted concentration,
additional step-outs not required

= 181 total injection wells installed
= Many wells in biobarrier #3 artesian

= Emulsified injections completed summer 2011,
2013, and 2015

= Downgradient plume characterization
conducted in 2014




Example Results from Remedial Action

Deep Zone

NOTE - CAH * 100 ppb 1 ACTIVE EAB
TREATMENT CRITERIA

U = HOT DETECTED
= ESTMATED

Shallow Zone
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Adaptive Management Example:
Far Downgradient Plume

* Followed ISC process
= Objective: plume delineation to MCLs
= Adaptive approach with EPA mobile lab

= Continuous hydraulic profiling using
Hydraulic Profiling Tool (HPT)

= GW samples collected at high
conductivity zone

= Lithologic and analytical data used to
guide well installation




Far Downgradient Plume L e
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Delineated plume

= 900 total vertical R i
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Commerce Street Plume
Superfund Site

* TCE plume in mixed-use area

=  ROD-selected remedy:

= |n situ chemical oxidation (ISCO) for
TCE > 50,000 ppb

= |n situ bioremediation (ISB) for TCE >
500 ppb but <50,000 ppb

= Monitored natural attenuation (MNA)
for TCE < 500 ppb

= |DSS step — design and implement
remedy

= Follow ISC process to define data
gaps, set objectives, and select tools

| s |SCO Treatment TCE>50,000 ppb
Y| == MNA Treatment TCE>S ppb
Unnamed Stream

-l o On
S/ ': [EZR] Proposed IS8 Treatment Zone




High Resolution Site
Characterization |
Initial CSM
TCE DNAPL released into sandy ‘ j
aquifer
Sand unit: | I
Shallow zone 10-20 ft below N -y e
ground surface (bgs) e % % ’ |
Intermediate zone 20-30 ft bgs L = T
Deep zone 30-40 ft bgs > Vg S L;:__ .,......
Continuous clay unit underlying ‘ V==
sand unit (40 ft bgs) R =
Smmsse okl




Characterization Activities and
Preliminary Results

Characterization program Results Summary
Membrane interface 50,000 ppb hotspot no longer
probe/hydraulic profiling tool exists
(MiHPT) In east-central portion of site,
Waterloo Advanced Profiling TCE is almost completely
System (APS) converted to c-DCE
DPT soil and groundwater Sand unit is hydraulically
sampling somewhat variable and not

related to previous

Onsite VOC analysis . .
designations
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Path Forward

ISCO may no longer be needed

Current nature and extent of contaminants could be treated by ISB
and MINA

Bench and pilot testing approach is being modified
RD will incorporate new CSM and bench/pilot results




Summary and Conclusions

Adaptive management principles can be followed during any
project phase

Characterization

Remedy selection

Pilot testing

RD

RA

High resolution characterization tools and approaches can facilitate
efficient decision making

CSM should be updated continuously during project
implementation



