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Site History

Historic Dry Cleaner - operated from 1965-1992. Released PCE.
PCE Concentrations in GW > Screening Levels

Shopping Center — New owner in 1999

Remedial Excavation — ~30 cubic yards of soill

Lots of monitoring wells, soil vapor probes, sub-slab probes...
Shallow GW is primary source of CVOCs detected in IA
2011 — SSDS installed in former dry cleaner suite

Cleanup and Abatement Order in 2014

Goal: Reduce CVOCs concentrations in soil vapor to ESLs and in
GW to MCLs



Regulatory Mandates

« CERCLA and RCRA

* Porter-Cologne Water Quality Control Act (1969) - Broad Authority
— 9 Regional Water Boards — Basin Plans and WQOs
— Section 13267 — Investigative Orders
— Section 13304 — Cleanup and Abatement Orders
— State Board Resolution 92-49: Cleanup to Background
— WDRs — permits to discharge waste to land and groundwater
— ACLs



2009 Assessment Tool for CVOCs

Assessment Tool for Closure of Low-
Threat Chlorinated Solvent Sites

Prepared by:

Groundwater Committee, a staff committee of the
California Regional Water Quality Control Board
San Francisco Bay Region

Draft Final — July 31, 2009

S.F. Bay Water Board staff strongly encourages use of
State-of-the-art, high-resolution methods, where appropriate, to
identify and evaluate sources. High-resolution methods
generally reduce uncertainty and increase confidence in
conclusions about potential risks and threats, plume behavior,
acceptable closure concentrations, and the timeframe to meet
groundwater cleanup standards.

Reference: Assessment Tool for Closure of Low-Threat Chlorinated Solvent Sites

(2009; Brown, Carlton, Naugle, and Thompson)
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What is Site Characterization?

 Describes the nature and the extent of the contamination
» Defines contaminant pathways and receptors

ncludes the spatial and temporal assessment o



2008 PCE in Groundwater Plume Map
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2009 CVOCs in Groundwater Map
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2009 Sanitary Sewer Pathway Assessment
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¢ Groundwater Monitoring Well
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® Proposed Locations for Manhole Survey
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Proposed Sections of Sewer Line for
Condition Assessment

e Water Mains

— S0 — Storm Drains

—MFS — Fiber Optics

Notes:

ﬁkxmms are approximate.

2. The of utiites were oblaned

from an ALTAVACSM Title Survey of the Site, the Central Contra
Costa Sanitary District, Contra Costa Water, the City of Pleasant
Hil Public Works Department, and MCI Network Services, Inc.

3. The approximate locations of the 2008 sol vapor sample
locations (SVP-1 through SVP-29) and the groundwater

welis MW-1 through MW-11 were obtained from
AlNVest Environmental, Inc.

4. The approximate location of the former channel feature was
abtained from a 1947 Unked States Geological Survey
Topographic Map.

5. The appi of the wels
EA-1 through EA-5, MW-C, and MW-D were obtained from the
Geotracker website for LUST Cleanup Site T0601300404. As
denoted by the asterisk, wells EA-1 through EA-4, MW-C, and
MW-D have been abandoned.

6. The background serial was obtained ¥om Google
Earth Pro, 2009,

7. Amrows on the sewer lines indicate the direction of flow.
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Legend:

Proposed Cone Penetrometer Technology /
Membrane Interface Probe ("CPT/MIP®)
Locations

Proposed Multi-Depth Soil Vapor Montorng
Probe ("MSVFP") Locations

Proposed Multi-Depth Sail Vapor Montadng
Probe Array ("MSVP Array”) Locations

Groundwater Monitoring Wel
(*Denotes Abandoned Wel)

2008 Soil Vapor Sampie Locations by Others
Former Channel Feature

Manhoie
O Y Sanitary Sewer

Soil Vapor Concentrations Measured in 2008 by Others
[micrograms per cubic meter ("pug/m®)] (See Note 3)

@ > 1,400 pg/m*
41010 1,400 pgim?®
0o 410 pg/im®
=] Not Detected
Notes:
1. Alllocaions are appraximate.
2 The locations of utiities were cbtained

fom an ALTAACSM Tite Survey of the Site, the Cental Contra
Costa Santary District, Contra Costa Water, the City of Pleasant Hil
Public Warks Department, and MCI Network Services, Inc.

3. The approximate locations of the 2008 soil vapor sample locations
(SVP-1 through SVP-29), the results from soil vapar sampling
actvities in 2008, and the locations of
moanitoring wells MW-1 through MW-11 were cbtaned fom AllWest
Emdronmental inc.

4. The approximate location of the former channel feature was cbtaned
from a 1947 United States Geological Survey Topographic Map.

5 The locations of th wells EA-1
trough EA-5, MW-C, and MW-D were obtained from the Geotmcker
website for LUST Cleanup Site T0601300404. As dencted by the
asterisk, wells EA-1 through EA-4, MW.C, and MW-D have been
abandoned

& The background aerial photograph wais obtaned from Google Earth
Pro, 2009.

Soil Vapor Investigation
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What is HRSC?

“High-resolution site characterization (HRSC) strategies and techniques use scale-appropriate
measurement and sample density to define contaminant distributions, and the physical context in
which they reside, with greater certainty, supporting faster and more effective site cleanup.”
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*CPT: Cone Penetrometer Testing Log
**I,: Index of Hydraulic Conductivity

Transect with Vertical PCE Concentration (ug/L)

78 Lithology with Relatively Higher Profile Boring Locations 10,000

Hydraulic Conductivity

- Lithology with Relatively Lower
Hydraulic Conductivity

Vertical Profile Boring

_ Discrete Groundwater
- Sample Location

Reference: USEPA (https://www.clu-in.org/characterization/technologies/hrsc/hrscintro.cfm)



Traditional versus HRSC

Attribute

Traditional Characterization

HRSC

Primary Tools

Data Resolution

Plume Definition

Cost Efficiency

Hollow-stem augers, permanent monitoring
wells, split-spoon sampling

Set sampling intervals (e.g., every 5 feet), 10-
to 30-foot well screens)

Heavy reliance on interpolation (increasing
the probability of data gaps)

High drilling and laboratory costs per data
point

Direct Push Technology (DPT), Membrane
Interface Probe (MIP), MiPHPT

Continuous real-time logging and creating a
centimeter-scale visual map

Precise mass distribution mapping to isolate
actual migration pathways

Low cost per data point (reduces the number of
permanent monitoring points)




Geology Controls Everything!

Heterogeneities in the subsurface control contaminant distribution
and ultimately the fate and transport of the contaminants:

— Exposure pathways

— Processes affecting fate of the contaminants

— Mass distribution and flux by phase and media type (mobile and
immobile)

Reference: USEPA, June 2017, Groundwater High-Resolution Site Characterization Participant Manual



2017 Remedial Investigation
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2017 Remedial Investigation
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MIP and MIHPT

Carrier Gas Supply
(from MIP Controller)

_ Gas Return Tube
(to detector)

Permeable Membrane

_ Volatle Organic
Contaminants
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Measurement Tip
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2023 Remedial Investigation




2023 Geologic Cross Section
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2025-2026 Remediation Photos
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Closing

HRSC eliminates geological uncertainty by replacing widespread
monitoring with highly focused data screens.

Primary source identified through MIP/MipHPT investigations.

Understanding the micro-stratigraphy protects remedies from failing
due to hidden and undetected storage zones (i.e., low permeability
layers that trap CVOCs).

HRSC reduces the long-term remediation footprint, thereby reducing
costs.

Improves plume migration prediction (i.e., where is the plume
going?).

Targeted remediation reduces the concentrations in groundwater,
thereby reducing the vapor intrusion threat.
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