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EXECUTIVE SUMMARY

This semiannual progress report describes the Resource Conservation and Recovery Act
(RCRA) Corrective Action Program (CAP) activities conducted by Lawrence Berkeley National
Laboratory (LBNL) during the third and fourth quarters of fiscal year 2013 (FY13) — April 1
through September 30, 2013, the current reporting period. These activities consist primarily of 1)
continued operation of the corrective measures approved by the California Environmental
Protection Agency Department of Toxic Substances Control (DTSC) to clean up contaminated

groundwater and 2) monitoring groundwater quality.

The corrective measures required for contaminated soil were completed in 2006. The
corrective measures required for groundwater have been implemented and are currently in the
operation, maintenance, and monitoring stage. A table listing the DTSC-approved corrective
measures for groundwater is provided on the following page. The groundwater measures consist
primarily of in situ soil flushing with groundwater capture. Secondary measures in some areas
include subsurface injection of Hydrogen Release Compound” (HRC), Soil Vapor Extraction
(SVE), and Monitored Natural Attenuation (MNA). VOC-contaminated groundwater extracted
as part of in situ soil flushing and groundwater extraction is treated using granular activated
carbon (GAC) filters. During the current reporting period, more than 5 million gallons of water
were treated, with more than 152 million gallons treated to date. Most of the treated water is
injected into the subsurface for in situ soil flushing purposes. The remainder is discharged under

permit to the sanitary sewer.

The primary purpose of monitoring groundwater quality is to assess the progress of the
implemented corrective measures towards achieving the DTSC-required groundwater cleanup
levels. To accomplish this objective, groundwater samples are collected and analyzed for volatile
organic compounds (VOCs), which are the chemicals of concern (COCs) in the groundwater at
LBNL. The short-term goals are to clean up groundwater to target risk-based Media Cleanup
Standards (TRBMCSs) in LBNL areas that do not meet State Water Resources Control Board

[SWRCB] well yield criteria for potential drinking water sources, and to cleanup groundwater to
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Summary of DTSC-Approved Corrective Measures for Groundwater

Groundwater Unit / Area

Ongoing Corrective Measure

Building 71B Groundwater Solvent
Plume

In situ soil flushing/HRC injection in the source area.
Capture and treatment of contaminated Building 51 area hydrauger effluent.

Building 51/64 Groundwater Solvent
Plume

In situ soil flushing in the source area.
MNA® for contaminants in the downgradient plume area.
Extraction and treatment of groundwater from the Building 51 subfloor drainage system.

Extraction of groundwater from wells EW51-07-1 and EW51-07-2 to control migration of contaminated groundwater
southward under Building 51.%

Extraction of groundwater from EW51B-07-1 and EW51B-07-2 to control potential downgradient migration.®

Building 51L Groundwater Solvent
Plume

Extraction and treatment of groundwater from EW51L-06-1 and EW51A-06-1.
Extraction and treatment of subdrain effluent from the concrete sump installed inside Building S1A.

Building 7 Lobe Old Town
Groundwater Solvent Plume

In situ soil flushing in the source area (Building 7 Groundwater Collection Trench) downgradient of the former Building 7
sump location.

In situ soil flushing in the core area downgradient from the Building 7 Groundwater Collection Trench.

Operation of the Building 58 West and Building 58 Southeast Groundwater Collection Trenches and groundwater extraction|
well EW58-07-1% to control plume migration.

Dual-phase (groundwater and soil vapor) extraction on the Building 53/58 slope.
Extraction and treatment of water from a concrete sump (SB58-98-4).
MNA for contaminants in the peripheral plume areas.

Building 52 Lobe Old Town
Groundwater Solvent Plume

In situ soil flushing (injection and extraction wells) in the source area.
Collection and treatment of groundwater from the Building 46 subdrain at the downgradient lobe margin.

Injection of treated water into IW53-09-1 and IW53-09-2 to prevent migration of Building 7 lobe groundwater contaminants|
into the Building 52 lobe area.”

Building 25A Lobe Old Town
Groundwater Solvent Plume

In situ soil flushing (infiltration bed and extraction trench) west of Building 25A in the source area.
In situ soil flushing south of Building 25.
Extraction and treatment of water from electrical utility manhole EMH-133.

Building 69 Area

MNA® in the source area.

(a) These actions were implemented to enhance the approved corrective measures subsequent to approval of the Corrective Measures Implementation (CMI) Report.
(b) HRC has been injected into the groundwater to enhance the natural biodegradation processes.

ERP Semiannual Progress Report
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regulatory-based Media Cleanup Standards (MCSs) (i.e. Maximum Contaminant Levels [MCLs]
for drinking water) in areas where groundwater does meet SWRCB criteria for drinking water. In
addition, since the SWRCB designates all groundwater in California potentially suitable for
domestic supply unless it has been formally de-designated, the overall long-term goal for all
groundwater at LBNL is the reduction of groundwater concentrations to MCLs, if practicable.
The groundwater at LBNL is not used for domestic, irrigation, or industrial purposes; drinking
water is supplied by the East Bay Municipal Utility District (EBMUD). The progress of
corrective measures toward achieving the required groundwater cleanup levels is illustrated on
the graph on the following page, which shows that maximum concentrations of the principal
VOCs at each groundwater unit requiring corrective action have been substantially reduced since
2002. Similar reductions have been observed in most of the other VOCs detected at each

groundwater unit.

Seventeen wells monitor the potential migration of VOC-contaminated groundwater
beyond the developed areas of the LBNL site. One well has not been sampled since 2010
because it has been dry. No VOCs were detected in 15 of the 16 perimeter wells sampled during
the current reporting period. Trichloroethene (TCE) was detected in one of the wells (MWP-7),
which is located well within the site perimeter. TCE has been the only VOC detected in MWP-7
since 2006, and concentrations of all VOCs detected in the well have been below MCLs for

drinking water since February 2000.

The groundwater monitoring data indicate that the corrective measures continue to be
effective in reducing concentrations of VOCs in the groundwater. The data also continue to
demonstrate that site groundwater plumes are stable or are attenuating, and that VOCs are not

migrating offsite.

In September 2013, after receiving DTSC approval, LBNL started rebound testing of
contaminant concentrations in two areas of groundwater contamination that had been reduced to
levels below MCLs for drinking water, the required MCSs. Testing consists of the temporary
suspension of in situ soil flushing combined with monitoring to assess whether contaminant

concentrations rebound to higher levels. As of the end of the current reporting period
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(September 30, 2013), only a slight rebound had been observed in the soil flushing area south of
Building 25. However, at the upgradient edge of the Building 52 lobe, contaminant
concentrations rebounded to a level well above the MCL. Based on that observed increase,
LBNL submitted a status report to DTSC that included a request to convert two groundwater
injection wells to extraction wells in order to control contaminant migration into the clean

downgradient area.

Selected groundwater samples are also analyzed for metals, polychlorinated biphenyls
(PCBs), total petroleum hydrocarbons (TPH), and tritium to obtain supplemental information on
groundwater quality. The number of groundwater samples collected for each type of analysis

during the current reporting period is shown in the following table.

Number of Groundwater Samples Collected Third and Fourth Quarters of FY13

VOCs| PCBs | Metals | Tritium | Total
Monitoring Wells Primary Samples 164 2 12 2 180
Temporary Sampling Points 138 3 141
Extraction/Injection Wells 95 95
Duplicate Samples | 8 1 9
Trip Blanks | 17 17
Rinse/Field Blank | 17 1 18
TOTAL | 439 2 14 S 460

VOCs: Volatile Organic Compounds
PCBs: Polychlorinated biphenyls

Annual samples were collected from twelve groundwater monitoring wells during the
current reporting period and analyzed for specific metals of potential concern. The only metal
that exceeded both the MCL for drinking water and the LBNL background level was arsenic in
three wells. All detected metals concentrations were consistent with historical results. Samples
were also collected from two groundwater monitoring wells beneath the area of the former
Building 51 Motor Generator Room Basement during the current reporting period and analyzed

for PCBs. No PCBs were detected.

Three wells in the former Bevatron area were sampled for tritium during the current
reporting period. No tritium was detected. Annual monitoring of the Building 75 Tritium Plume,
conducted during the second quarter of the fiscal year, showed that concentrations of tritium

have continued to decline and the plume has been reduced in area since closure of the National
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Tritium Labelling Facility (NTLF) in December 2001. Detected concentrations of tritium in the
groundwater have been below the MCL for drinking water (20,000 pCi/L) since February 2005,

with a maximum detected concentration of 12,000 pCi/L during the previous reporting period.

The DTSC-approved ICM to control migration of contaminated groundwater at the
Bevatron Demolition Project Site started on July 29, 2013, and consisted of extraction and
treatment of contaminated groundwater. The drawdowns measured in water levels in the area
indicate that the ICM has been effective in reducing the westward flow of contaminated

groundwater from the Former Vacuum Pump Room area.

Semiannual surface water samples were collected from the five creeks that carry runoff
from LBNL and were flowing during the current reporting period. The samples were analyzed
for dissolved metals and VOCs. Detected metals concentrations were consistent with historical
results and are likely naturally occurring. No VOCs were detected, except for a questionable
trace concentration (1.5 pg/L) of PCE in Chicken Creek that was not detected in a duplicate
sample. Six additional samples were collected in October 2013 to evaluate this anomalous result.

No VOCs were detected.

Samples from three of the flowing creeks were also analyzed for tritium. Tritium was not
detected (<200 pCi/L) in the samples collected from North Fork Strawberry Creek, Winter
Creek, and the primary sample from Chicken Creek. However, tritium was detected in the
duplicate sample from Chicken Creek, at a concentration of 246 pCi/L. The drinking water MCL
for tritium is 20,000 pCi/L. The occasional detection of low concentrations of tritium in Chicken
Creek is consistent with historical results, with concentrations showing a declining trend since

closure of the NTLF.
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1 INTRODUCTION

1.1 PURPOSE AND SCOPE

This semiannual progress report describes the Resource Conservation and Recovery Act
(RCRA) Corrective Action Program (CAP) activities conducted at Lawrence Berkeley National
Laboratory (LBNL) from April 1 through September 30, 2013 (third and fourth quarters of fiscal
year 2013 [FY13]), the current reporting period. The primary purpose of this report is to
document the progress of the corrective measures implemented by LBNL toward achieving the
required RCRA CAP groundwater cleanup levels (Media Cleanup Standards [MCSs]). An

additional purpose is to document the status of site groundwater plumes.

From August 1993 to February 2012, progress reports were submitted to the California
Environmental Protection Agency (Cal-EPA) Department of Toxic Substances Control (DTSC)
on a quarterly basis (LBNL, 1993-2012). In February 2012, DTSC approved a revision in the
reporting schedule that changed the reporting requirement from quarterly to semiannually. The
semiannual reports are currently submitted to DTSC at the end of August (for the first and
second quarters of the fiscal year [October through March]) and the end of February (for the
third and fourth quarters of the fiscal year [April through September]) (LBNL, 2012-2013). The
progress report submitted in February is more comprehensive than the August report in that it
provides a more detailed discussion of the status of the implemented corrective measures,
including graphs showing groundwater contaminant concentration trends. The February progress
report also contains tables of historical data for concentrations of volatile organic compounds
(VOCGs) in groundwater, while the August report provides VOC data only for the semiannual
reporting period.

The progress reports also provide the results of environmental investigations conducted
in compliance with LBNL’s standard practice of evaluating potential impacts to human health

and the environment at demolition/construction sites.
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1.2 BACKGROUND

The LBNL Hazardous Waste Handling Facility (HWHF) operates under a RCRA Part B
Hazardous Waste Facility Permit issued by the DTSC. The Permit requires LBNL to investigate
and address all releases of hazardous waste and hazardous constituents that may have occurred at
the site, in accordance with RCRA requirements. These activities have been the responsibility of
the LBNL Environmental Restoration Program (ERP), which is a program of the Environmental

Services Group within LBNL’s Environment/Health/Safety (EHS) Division.

On April 2, 2007, LBNL submitted its RCRA Corrective Measures Implementation
(CMI) Report to the DTSC (LBNL, 2007). The CMI Report provided a consolidated record of
the construction and implementation of the DTSC-approved corrective measures. All of the
approved corrective measures required for contaminated soil were completed by the end of 2006.
The DTSC-approved corrective measures for groundwater are in the long-term operation,
maintenance, and monitoring stage. These measures include in situ soil flushing and groundwater
capture systems, subsurface injection of Hydrogen Release Compound® (HRC), Soil Vapor

Extraction (SVE), and Monitored Natural Attenuation (MNA).

1.3 TERMINOLOGY

Groundwater contaminant plumes presented in this report are described using the

terminology listed in the following table to refer to relative directions and zones within each

plume.
Groundwater Plume Terminology
Term Definition
Plume A volume of contaminated groundwater that extends in the direction of contaminant
migration (primarily the groundwater flow direction) from a source of contamination.

Upgradient In the direction from which groundwater flows (direction toward greater hydraulic head).
Downgradient In the direction of groundwater flow (direction toward lesser hydraulic head).
Crossgradient  In the direction perpendicular to groundwater flow.
Source The location where the contaminant was released to the environment.
Core The relatively high contaminant concentration area extending downgradient from the source.
Periphery Downgradient or crossgradient from the core near the plume margins.
Background Upgradient or crossgradient from the plume where wells are not affected by contamination.
Offsite Outside the property boundary.
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2 SITE DESCRIPTION

2.1 LOCATION AND HISTORY

LBNL is a multi-program scientific research campus operated by the University of
California (UC) for the United States Department of Energy (DOE). From an initial emphasis on
nuclear physics research in the 1940s, LBNL has grown into a multi-program scientific research
facility that supports research in the physical, energy, life, and environmental sciences, and in
high performance computing. It is located on a 202-acre parcel of UC Regents’ land in the
Berkeley/Oakland Hills in Alameda County, California (Figure 1). The western part of LBNL is
in the City of Berkeley and the eastern portion is in Oakland (Figure 2).

Consistent with LBNL’s mission as a research facility, many types of chemicals have
been used or produced as wastes over the more than 60 years of operation, including solvents,
petroleum hydrocarbons, polychlorinated biphenyls (PCBs), and metals. As a result of past
operations, some of these chemicals were released to soil and/or groundwater. Over the past
several decades LBNL has improved operation control systems and practices to prevent spills

and releases.

2.2 PHYSICAL DESCRIPTION

A map of the site showing creek locations and surface topography is included as Figure 2.
A brief summary of site physiography, geology, and hydrogeology is given below. More detailed
descriptions are provided in the RCRA Facility Investigation Report (LBNL, 2000).

2.2.1 Physiography

Site physiography is dominated by a steep south- to southwest-facing slope (Figure 2)
that has been modified by erosion of several steep stream canyons, by mobilization of landslides,
and by extensive cut and fill operations associated with construction of LBNL facilities. Two
westward-flowing creeks drain the LBNL site: tributaries of Strawberry Creek drain the southern

boundary, and North Fork Strawberry Creek drains the western boundary.
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2.2.2 Geology and Hydrogeology

LBNL is underlain primarily by northeast-dipping Cretaceous and Miocene sedimentary
and volcanic bedrock units, and paleo-landslide (ancient landslide) deposits composed of these
units, as shown on the bedrock geologic map (Figure 3a) and summary stratigraphic column
(Figure 3b). Surficial units at LBNL consist primarily of artificial fill, colluvium, alluvium, and

recent landslide deposits, as shown on the surficial geologic map (Figure 3c¢).

Groundwater elevation maps show that the piezometric surface approximately mirrors
surface topography, and indicate that groundwater flow in the western portion of the site is
generally westward and flow in other parts of the site is generally southward. Groundwater flow
and contaminant migration are controlled in large part by the geometry and physical
characteristics of the surficial and bedrock units. Typical values of hydraulic conductivity for the

geologic units mapped at the site are shown in the following table.

Typical Hydraulic Conductivity Ranges for Geologic Units at LBNL

Geologic Unit Hydraulic Conductivity
meters/second (m/s)

Artificial Fill 106 t0 10-8

Colluvium and Alluvium 10-6 t0 10-10

Moraga Formation (includes paleolandslide deposits) 104 t0 10-6

Mixed Unit 10-3 to 1079

Orinda Formation 10-5 t0 10-13

San Pablo Group 1076 t0 10-8

Great Valley Group 10-5 to0 10-8
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2.3 SITESTUDY AREAS

For reporting purposes, the RCRA Facility Assessment (RFA) (LBNL, 1992) divided
LBNL into 15 Areas. The subsequent RCRA Facility Investigation (RFI) consolidated these 15
RFA Areas into the following four areas — Bevalac, Old Town, Support Services, and Outlying —
based on the location of groundwater plumes, the direction of groundwater flow, and potential
contaminant migration pathways. Figures and tables presented in this report are organized based
on these four areas. The locations of the 4 areas and the 15 RFA Areas are shown on Figure 4.
Note that the Outlying Areas consist of three geographically discrete sub-areas (Northeastern,

Southeastern, and Western).
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3 ENVIRONMENTAL ACTIVITIES CONDUCTED DURING
THE CURRENT REPORTING PERIOD

3.1 GROUNDWATER MONITORING

3.1.1 Groundwater Monitoring Program Summary

The primary purpose of sampling groundwater during the CMI phase of the CAP is to
monitor the progress of the implemented corrective measures toward achieving the required
groundwater MCSs. The data are also used to demonstrate that site groundwater plumes are
stable or attenuating and that the plumes are not migrating offsite. To accomplish these
objectives, groundwater samples are collected from groundwater monitoring wells and analyzed
for VOCs in accordance with a schedule (LBNL, 2005a) approved by both the California
Regional Water Quality Control Board, San Francisco Bay Region (RWQCB) and DTSC. In
addition, groundwater samples collected from temporary groundwater sampling points and
groundwater extraction wells are analyzed for VOCs to obtain supplemental data to support these

objectives.

Selected groundwater samples are also analyzed for metals, PCBs, total petroleum
hydrocarbons (TPH), and tritium to obtain additional information on groundwater quality.
Samples for metals analysis are collected in accordance with a schedule approved by the
RWQCB and DTSC (LBNL, 2005a). Tritium samples are collected in accordance with a DOE-
approved schedule (LBNL, 2012a). Radionuclides, including tritium, at LBNL are not regulated
under RCRA, but are addressed under the oversight of the DOE. Radionuclide data are included

in the progress reports to provide a comprehensive evaluation of the status of site contaminants.

Groundwater samples are also periodically collected from slope stability wells and
hydraugers (subhorizontal hillside drains). Slope stability wells and hydraugers, although not
installed for groundwater monitoring purposes, provide supplemental information that is useful

in helping to assess plume geometry.

Samples from selected monitoring wells and temporary groundwater sampling points
have also been analyzed annually (second quarter) for hydrochemical parameters (e.g. dissolved

oxygen, nitrate, etc.) indicative of the potential for biodegradation of groundwater contaminants.
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The purpose of this sampling is to provide the data necessary to assess the potential effectiveness

of MNA and/or enhanced bioremediation for achieving the required MCSs.

The locations of slope stability wells are shown on Figure 5. The locations of
groundwater monitoring wells, temporary groundwater sampling points, groundwater extraction
wells, and hydraugers are shown on Figure 6 and Figures 7a through 7h. The complete list of
VOC (Method 8260) analytes and quantitation limits (assuming no sample dilution) for each
laboratory utilized during the current reporting period is provided in Table 1. A listing of
analytical methods used for groundwater sampling at each of the sampling locations during the
current reporting period is presented in Table 2. Groundwater elevation data for the current and
previous reporting periods are presented in Table 3. Groundwater monitoring well construction
details are presented in Table 4. The table number of each table that contains groundwater
analytical results for each site area and type of sampling location is noted in the following table.

The referenced numbered tables are provided in the table section at the end of this report.

Index of Tables of Groundwater Analytical Results

Chemical Area Table Number
Groundwater| Temporary |Groundwater|Hydraugers
Monitoring | Groundwater | Extraction
Wells Sampling Points Wells
Volatile Organic Bevalac 5-1 5-2 & 5-4%* 5-3 9
Compounds (VOCs) Old Town 6-1 6-2 6-3 —
Support Services 7-1 7-2 — —
Outlying 8 — — —
Petroleum Hydrocarbons Sitewide 12 — — —
Tritium Support Services 13 13 . .
and Bevalac
Metals Sitewide 14 — — —
Polychlorinated
Biphenyls (PCBs) Bevalac 15 - - -
Hydrochemical Indicator Sitewide 17 17 . .
parameters

Note: Historical minor detections of VOCs in site-wide wells are listed in Table 10.

* Table 5-4 provides the results of samples collected from temporary groundwater sampling points installed to investigate
potential subsurface contamination in the former Building S1A and Building 51 Vacuum Pump Room areas.
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In order to simplify the reporting tables, the VOC result tables list only the principal
VOC:s historically detected at the site. Concentration data for other infrequently detected VOCs
are listed in Table 10 (Minor Chemical Detections in Sitewide Wells).

3.1.2 Monitoring Halogenated Volatile Organic Compounds in the Groundwater

Corrective Measures Requirements

The Corrective Measures Study (CMS) Report (LBNL, 2005b) recommended that
corrective measures be implemented in seven areas of solvent-contaminated groundwater. The
following table lists figure numbers for isoconcentration contour maps of total halogenated
hydrocarbons, groundwater elevation maps, and historical concentration trend plots for each of

these areas. The locations of the seven areas are shown on Figure 8.

Groundwater Monitoring Figure Index: Locations Where Corrective Measures are Required

Plume or Area of Groundwater Figure Number
Contamination Isoconcentration Contour |Water Level | Concentration
Map Total Halogenated Elevation Trend Plot
Hydrocarbons Map
Bevalac Area 22
Building 71B Solvent Plume 21 — 23,24,25
Buﬂdlng 51/64 SOlVent Plume 21.26 - 273, 27b5 283 29,
’ 30a, 30b, 31
Building 51L Solvent Plume 21 — 32
Old Town Area 35
(Old Town Solvent Plume)
Bulldlng 7 Lobe 33, 34 363, 36b, 3605 3737
— 37b, 38a, 38b, 39a,
39b
Bulldlng 52 Lobe 33 o 405 413, 41ba 410,
42a, 42b, 42¢
Building 25A Lobe 33 - 43a, 43D, 44a, 44b,
45, 46
Support Services Area 48
Building 69A Area of 47 o 49
Groundwater Contamination

The primary objective of the corrective measures for the seven areas is to reduce
concentrations to below either risk-based or regulatory-based MCSs, as applicable. Regulatory-

based MCSs (i.e. Maximum Contaminant Levels [MCLs] for drinking water) are applicable to
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the areas where groundwater characteristics (i.e. yields) meet State Water Resources Control
Board (SWRCB) criteria for potential sources of drinking water, as defined by SWRCB
Resolution 88-63. Less stringent risk-based MCSs are applicable for the areas that do not
constitute potential sources of drinking water. The overall long-term goal for all groundwater at
LBNL is to reduce contaminant concentrations to MCLs for drinking water, if practicable.
However, it should be noted that groundwater at LBNL is not used for domestic, irrigation, or
industrial purposes and drinking water is supplied by the East Bay Municipal Utility District
(EBMUD).

Two sets of risk-based MCSs were developed in the Corrective Measures Study (CMS)
Report (LBNL, 2005b): 1) target risk-based MCSs (TRBMCSs); and, 2) upper-limit risk-based
MCSs. The TRBMCSs were based on a theoretical Incremental Lifetime Cancer Risk (ILCR) of
10° (the lower bound of the United States Environmental Protection Agency [EPA] risk
management range) and a non-cancer Hazard Quotient (HQ) of 1.0. Since the TRBMCSs may
not be achievable at some groundwater units due to technical impracticability, upper-limit risk-
based MCSs were also developed that represent the upper bound of the risk management range

(i.e. a theoretical ILCR of 10™).

In addition to monitoring groundwater at the seven units listed above, LBNL monitors
groundwater in three other areas where solvent-contaminated groundwater is present (for the
locations, see Figure 8). Corrective measures were not required in these areas because the areas
do not constitute potential sources of drinking water (SWRCB Resolution 88-63) and
concentrations of VOCs in groundwater were below applicable cleanup levels (risk-based
MCSs). However, LBNL continues to monitor groundwater in these areas because VOC
concentrations exceed the long-term cleanup goal (MCLs) for all site groundwater. The
following table lists figure numbers for: 1) the isoconcentration contour maps of total
halogenated hydrocarbons in groundwater, 2) groundwater elevation maps for the three areas for

the current reporting period, and 3) concentration trend plots.

ERP Semiannual Progress Report 9 February 2014
3" & 4™ Qtr FY13



Groundwater Monitoring Figure Index: Locations Where Corrective Measures are not Required

Figure Number
Isoconcentration | Water | Concentration
Plume or Area of Groundwater Contamination| Contour Map Level Trend Plot
Total Elevation
Halogenated Map
Hydrocarbons
Support Services Area 48
Building 76 Groundwater Solvent Plume 47 50
Building 75/75A Area of Groundwater Contamination 47 50
Building 77 Area of Groundwater Contamination*® 47 50

* Concentrations of all VOCs have been below MCLs since 2008.

Two additional areas of groundwater contamination were discovered during
investigations conducted in 2011 and 2012 as part of the Building 51 and Bevatron Demolition
Project. The report describing the results of the investigations was submitted to the DTSC in
August 2012 (LBNL, 2012b). The following table lists the figure numbers for the
isoconcentration contour maps of total halogenated hydrocarbons in groundwater and
groundwater elevation maps for these areas for the current reporting period, and concentration

trend plots. The locations of the two areas are shown on Figure 8.

Groundwater Monitoring Figure Index: Areas of Groundwater Contamination Discovered in 2012

Area of Groundwater Contamination Figure Number
Isoconcentration Water Concentration
Contour Map Level Trend Plot
Total Halogenated | Elevation
Hydrocarbons Map
Bevalac Area 22
Former Building 51A Area of Groundwater 21,51 52
Contamination
Former Building 51 Vacuum Pump Room Area of 21,53 54
Groundwater Contamination

Corrective Measures Effectiveness

LBNL groundwater monitoring data continue to indicate that: 1) the implemented

corrective measures have been effective in reducing contaminant concentrations in the
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groundwater; 2) the groundwater plumes are stable or attenuating; and 3) VOCs are not
migrating offsite in the groundwater. The evidence supporting these conclusions is summarized

below and discussed in detail in Section 4.

To illustrate the effectiveness of the groundwater cleanup measures, comparisons of
groundwater plume VOC concentrations between the current reporting period and 1999 are
provided on Figure 9, Figure 10, and Figure 11, which show the areal extent of total VOC
concentrations exceeding 10 pg/L, 100 pg/L, and 1,000 pg/L, respectively. These comparisons
indicate that significant reductions in concentrations of VOCs in groundwater have occurred
since 1999. The reductions are the result of both Interim Corrective Measures (ICMs)

implemented during the RFI, and the subsequently implemented approved corrective measures.

The extent of groundwater contamination where concentrations of halogenated VOCs
exceeded MCLs during the current reporting period is shown on Figure 12. The concentrations
of all VOC:s that exceeded MCLs for drinking water during the current reporting period, and the
specific sampling locations where MCLs were exceeded, are listed in Table 11. Concentrations
that also exceeded TRBMCSs are highlighted in the table. The maximum concentrations of
halogenated VOCs detected above MCLs in each of the twelve areas of solvent-contaminated
groundwater discussed above are listed in the following table, with concentrations exceeding the

TRBMCSs highlighted in boldface type.
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Maximum Concentrations (ug/L) of Halogenated VOCs Detected above MCLs
during the Third and Fourth Quarters of FY13

Area Groundwater Unit | 1,1- | 1,2- | 1,1- tris-1,24 trans- |PCE | TCE | VC | CT |PCAchlor
DCA | DCA | DCE |DCE [1,2-DCE
MCL| 5 | 05 6 6 5 5 5 [05] 05 [ 1 [80
TRBMCS|3,663 | 1,030 [28,873198,405] 1,594 | 343 [1594 | 12 | 27 | NS [1,206
Building 71B Plume - - - 26 - 11 94 | 4.6 - - -
, |Building 51764 602 | 47 | 8 | 191 | 13 | 64 | 110 |48 | - |13
2 |Plume
g Building 51L Plume | - - - |67 - - 11 [ 18] - -] -
@ }]fl‘ll;rlli“;igrlnvacuum 8 | - | 23 | 150 | - - |5700 46| 37 | - | -
Former Building 51A| - - - 21 - 171 |6,860 | 0.6 | 2,010 | - 140
c |Old Town Plume
E Building 7 Lobe | 5.3 | - 13 | 120 - |2,490| 1,600 | 47| 9 | - | -
o Building 25A Lobe | - - - - - 7.2 47 - - - -
O Building 52 Lobe | - - - - - 15 - - - - |-
— o |Building 69A Area - - - - - - - 13 - - -
S . PBuilding 75/75A Area| - | - - J180®@ [ - - 68 5@ - -] -
c%' g Building 76 Area - - - - - - 7.9 - - - -
Building 77 Area®™ - - |63 - - - - - -] -

@ Results from first or second quarter of FY'13.

® Concentrations of VOCs have been below MCLs during most monitoring events since 2002.
DCE: dichloroethene

chlor: chloroform
PCE: tetrachloroethene

PCA: 1,1,2,2- tetrachloroethane
MCL: Maximum Contaminant Level for drinking water
NS: Not Specified. A TRBMCS for 1,1,2,2-PCA was not determined.

Note: Boldface type indicates that the concentration exceeds the TRBMCS.

Rebound Testing

CT: carbon tetrachloride
TCA: trichloroethane

DCA: dichloroethane

TCE: trichloroethene

TRBMCS: Target Risk-Based Media Cleanup Standard

VC: vinyl chloride

On April 24, 2013, LBNL submitted a Workplan for Rebound Testing of Old Town
Groundwater Plume Building 52 Lobe and Building 25 Subplume to the DTSC (LBNL, 2013a).

The workplan provided the rationale and established the requirements for conducting rebound

testing of contaminant concentrations in groundwater in the Building 52 lobe and Building 25

subplume — two areas of groundwater contamination where soil-flushing systems have operated

for more than seven years. Prior to the start of rebound testing, contaminant levels in the

groundwater had been reduced to concentrations less than MCLs for drinking water, the DTSC-

required MCSs for both areas. The purpose of rebound testing is to assess whether contaminant

concentrations can be sustained at levels less than the MCSs in the absence of continued in situ
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soil flushing, or if not, whether continued soil flushing is likely to be effective in achieving the
required MCSs in a reasonable time frame. Initial rebound test results are summarized in Section
4.1.5 for the Building 52 lobe and Section 4.1.6 for the Building 25 subplume. More detailed
information on rebound test results and recommendations based on those results were provided
to DTSC in the Workplan for Rebound Testing of Old Town Groundwater Plume Building 52
Lobe and Building 25 Subplume: First Status Report and Request to Modify Well Operation
(LBNL, 2014a).

Potential Offsite Migration

Seventeen wells monitor the potential migration of contaminated groundwater beyond the
developed areas of the site, including one well located outside the site boundary. The locations of
these perimeter wells and concentrations of VOCs detected during the current reporting period
are shown on Figure 13. One of the wells, MW88-93-11A, has not been sampled since 2010
because it has been dry. No VOCs were detected in 15 of the 16 perimeter wells sampled during
the current reporting period. Trichloroethene (TCE) was detected in one of the wells (MWP-7),
which is located well within the site perimeter, at a concentration of 2.7 pg/L during the current
reporting period. TCE has been the only VOC detected in MWP-7 since 2006, and
concentrations of all VOCs detected in the well have been below MCLs for drinking water since

February 2000.
3.1.3 Other Chemicals in Groundwater
Aromatic Hydrocarbons

Wells in which aromatic or non-halogenated hydrocarbons were detected during the
current reporting period are listed in the following table. The only aromatic or non-halogenated
hydrocarbon that exceeded the MCL for drinking water was benzene in four wells. Results were

consistent with previously reported concentrations.
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Aromatic or Non-Halogenated Hydrocarbons Detected in Groundwater
During the Third and Fourth Quarters of FY13

Chemical MCL Maximum Well Number
(ng/L) Concentration
(ug/L)
benzene 1 2.8 MW51-96-16
12 MW91-4
3.1 MW7-00-4
4.0 SB51-11-3
1.0 SB69A-99-1
toluene 150 2.4 SB64-02-1
14 SB64-02-2
xylenes 1,750 1.6 EW30-12-1
n-propylbenzene no MCL 1.7 EW30-12-3

Petroleum Hydrocarbons

Corrective measures are not required at any present or former LBNL underground storage
tank (UST) site. Nevertheless, LBNL has been monitoring three former UST sites where
petroleum hydrocarbons were detected in the groundwater (Building 74 Former Diesel UST,
Building 76 Former Diesel and Gasoline USTs, and Former Building 7E Diesel/Kerosene UST).
Wells at two of the former UST sites (Building 74 and Building 76) were sampled for TPH in the
diesel range (TPH-D) during the previous reporting period. Low concentrations of TPH-D (79
pg/L maximum) were detected in all three wells sampled at the Building 74 site and no TPH-D
was detected the two wells sampled at the Building 76 site (Table 12). Aromatic VOCs (i.e.
benzene, toluene, xylenes, ethylbenzene, naphthalene, etc.) are generally found as constituents of
petroleum hydrocarbons. No aromatic VOCs have been detected since 1994 in the three wells in
which the TPH-D was detected during the previous reporting period. The results are consistent
with the historical data in which relatively low concentrations of petroleum hydrocarbons (but

not individual VOCs) have occasionally been detected at all three former UST sites.

Tritium

The Building 75 Trittum Plume extends from the Corporation Yard (the area between
Buildings 69 and 75) southwards toward Chicken Creek (Figure 14). The source of the plume
was the former National Tritium Labeling Facility (NTLF), which operated inside Building 75
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for almost 20 years until December 2001. Tritium has also been detected in two other localized
areas, near Building 71B and under the central part of former Building 51. Concentrations in

these two areas are substantially less than tritium concentrations detected in the Building 75 area.

Concentrations of tritium detected in groundwater during FY13 are listed in Table 13.
Except for perimeter well MW31-98-17, which is sampled quarterly, wells monitoring the
Building 75 Tritium Plume are currently sampled annually during the second quarter of the fiscal
year (January to March). Concentrations of tritium have been below the MCL for drinking water
(<20,000 pCi/L) in all wells since February 2005, with a maximum detected concentration of

12,000 pCi/L during the most recent sampling (second quarter of FY13).

An isoconcentration map of the Building 75 area showing the distribution of tritium in
groundwater during the second quarter of FY13 is shown on Figure 14. Tritium concentration
trends in wells monitoring the Building 75 Tritium Plume are shown on Figure 15a (source, core,
and crossgradient areas) and Figure 15b (downgradient area). As can be seen on the figures,
tritium concentrations have declined significantly in almost all wells monitoring the plume since
closure of the NTLF, with a concurrent reduction in the lateral extent of the plume. The
reduction in the lateral extent is illustrated on Figure 16, which shows the change in the

3,000 pCi/L isoconcentration contour for tritium between 2002 and 2013.

In May 2013, soil water samples were collected from four dual-level lysimeters
(SB75-96-1 through SB75-96-4) located east and south of Building 75A and analyzed for tritium
and VOCs. The locations of the lysimeters are shown on Figure 14. Concentrations of tritium
detected in the lysimeter samples are listed in Table 13. Tritium concentration trends in the
lysimeter samples are shown on Figure 17. As can be seen on the figure, tritium concentrations
detected in the lysimeter samples have declined significantly since closure of the NTLF, a
similar trend to what has been observed in the groundwater, as discussed above. It should be
noted that the deeper sampling port at each lysimeter location might have been below the water

table when the sample was collected.

Tritium concentrations in the groundwater near Building 71B area have also been
declining since the NTLF closure, as shown on Figure 18. Concentrations in the three wells

monitoring the area (MW71-95-9, MW71B-98-13, and MW71B-99-3R) have been below the
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reporting limit (<300 pCi/L) most times the wells have been sampled since closure of the NTLF.
Tritium was detected at a maximum concentration of 350 pCi/L in the Building 71B area during

the most recent sampling event (second quarter of FY'13).

During the demolition of the Bevatron in 2011, tritium was detected in groundwater
samples collected under the former central Bevatron area (4,040 pCi/L maximum). Groundwater
samples collected during the second quarter of FY1l from 29 wells downgradient and
crossgradient from the area where the trittum was detected did not contain detectable levels of
tritium (<300 pCi/L). Based on the extensive sampling that was conducted, it was determined that
the tritium contamination was limited to a small area at the eastern portion of the former Bevatron
wind tunnel area, with lower levels of contamination extending along the area of the former
subdrain around the wind tunnel periphery. The limited extent of the contamination was the result
of the very low groundwater flow rates through the relatively impermeable Orinda Formation
bedrock that underlies the former wind tunnel area. Tritium was not detected during the current
reporting period in groundwater samples collected from three temporary groundwater sampling
points downgradient or crossgradient from this area (SB51-11-1R, SB51-11-3, and SB51-11-4).

The locations of these temporary groundwater sampling points are shown on Figure 7g.

Metals

Annual sampling of groundwater for metals was conducted during the current reporting
period. Six groundwater monitoring wells were sampled for the specific metal (arsenic, mercury,
or selenium) that had historically been detected above both LBNL background level (LBNL,
2002) and MCL for drinking water. An additional seven wells were sampled for molybdenum
because historical detections at those wells have been above the LBNL background level.

Molybdenum has no MCL.

Metals results are provided in Table 14. The detected metals concentrations were
consistent with historical analytical results. The only metal that exceeded both the MCL for
drinking water and the LBNL background level was arsenic in three wells (MW75-99-8,
MWS51B-93-18A, and MW64-97-1). The arsenic concentrations detected only slightly exceeded
(approximately 12% or less above) the statistically estimated upper background level for arsenic

in groundwater at LBNL (LBNL, 2002). Arsenic concentration trends in the four wells sampled
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are shown on Figure 19. A long-term decreasing trend in arsenic concentrations is apparent in
MW37-92-18A and MW51B-93-18A, with concentrations in MW37-92-18A declining to within
the LBNL background level. No consistent trend in arsenic concentrations is observed in the
other wells. Mercury has not been detected in MW75B-95-24 since 2005 and the concentration
of selenium has not exceeded the MCL in MW64-97-2 since 2008. Five of the six wells that are
sampled for molybdenum continue to show concentrations exceeding the LBNL background
level. The molybdenum concentration detected in the sixth well, MW51-92-2, has shown a
declining trend, with the concentration within the LBNL background level for the first time

during the current reporting period.

PCBs

During the current reporting period, groundwater samples were collected from two
groundwater monitoring wells (MWS51-00-9 and MW51-00-10) beneath the area of the former
Building 51 Motor Generator Room Basement and analyzed for PCBs (Table 15). The locations
of the wells are shown on Figure 7g. No PCBs were detected (<0.2 pg/L).

In February 2013, during the previous reporting period, groundwater samples were
collected from two temporary groundwater sampling points (SB51-98-2 and SB51-98-6) beneath
the area of the former Building 51 Motor Generator Room Basement and analyzed for PCBs.
The locations of these sampling points are shown on Figure 7g. PCBs were detected in
SB51-98-2 at a concentration of 5.3 ug/L. The MCL for PCBs is 0.5 pg/L. The detection is
consistent with previous results in which low concentrations of PCBs have been detected in the

groundwater beneath the basement.

3.2 SURFACE WATER SAMPLING

On August 21, 2013, semiannual surface water samples were collected from five creeks
that carry runoff from LBNL (Chicken Creek, North Fork Strawberry Creek, No Name Creek,
Winter Creek, and Upper Botanical Garden Creek) and analyzed for VOCs and dissolved metals
(Table 16a). Samples from three of the creeks (North Fork Strawberry Creek, Winter Creek, and

Chicken Creek) were also analyzed for tritium (Table 16b).Surface water sampling locations are
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shown on Figure 20. Three creeks that are included on the semiannual sampling schedule (Ten-

Inch, Ravine, and Cafeteria Creeks) could not be sampled due to insufficient flow.

No VOCs were detected in the five creeks that were sampled, except for a questionable
trace concentration (1.5 pg/L) of tetrachloroethene (PCE) in Chicken Creek. The reported
detection of PCE by the LBNL Environmental Measurement Laboratory (EML) was not
confirmed by the result of a duplicate sample analyzed by Curtis and Tompkins LTD (C&T) in
which no PCE was detected (<0.5 pg/L). To evaluate this anomalous result, samples were
collected from Chicken Creek at both the same location and a short distance upstream in October
2013 (next reporting period) and submitted to three different laboratories for VOC analysis. No
VOCs were detected.

The only metals detected in surface water samples during the current reporting period
were antimony (3.3 pg/L), arsenic (2.5 pg/L maximum), barium (100 pg/L. maximum), and
vanadium (10 pg/L). The detected concentrations were consistent with historical results and are

likely naturally occurring.

Trittum was not detected (<200 pCi/L) in the samples collected from North Fork
Strawberry Creek, Winter Creek, and the primary sample from Chicken Creek. However, tritium
was detected in the duplicate sample from Chicken Creek at a concentration of 246 pCi/L, which
is well below the drinking water MCL for tritium of 20,000 pCi/L. The occasional detection of
low concentrations of tritium in Chicken Creek is consistent with historical results, with an

overall declining trend in concentrations since closure of the NTLF.

3.3 SUBMITTALS to REGULATORY AGENCIES

LBNL submitted the following documents related to RCRA CAP activities to regulatory

agencies during the current reporting period:

e On April 23,2013, the DTSC approved the Interim Corrective Measures Workplan to
Control Migration of Contaminated Groundwater at the Bevatron Demolition Project
Site, dated August 2012. On July 12, 2013, LBNL provided DTSC with a copy of the
final ICM Workplan. As requested in DTSC’s July 2 letter, the final document, dated
July 2013, included 1) the Draft Interim Corrective Measures Workplan to Control
Migration of Contaminated Groundwater at the Bevatron Demolition Project Site,
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2) the DTSC’s Addendum to the Tiered Negative Declaration, and 3) the DTSC’s
Responsiveness Summary (LBNL, 2013b).

On April 24, 2013, LBNL submitted the Workplan for Rebound Testing of Old Town
Groundwater Plume, Building 52 Lobe and Building 25 Subplume to the DTSC
(LBNL, 2013a). DTSC approved the Workplan in a letter dated June 25, 2013. On
September 3, 2013, LBNL provided DTSC with the requested five-day notice prior to
the start of the test.

On May 3, 2013, LBNL submitted the semiannual self-monitoring report for treated
water discharged to the sanitary sewer to EBMUD for the period November 1, 2012
through April 30, 2013.

On August 13, 2013, LBNL submitted an application to the City of Berkeley Toxics
Management Division for the construction of groundwater extraction well
EW51-13-1, a component of the DTSC approved ICM for the Bevatron Demolition
Project site.

On August 21, 2013, LBNL submitted the Semiannual Progress Report for the first
and second quarters of FY13 to the DTSC. DTSC reviewed the Semiannual Progress
Report and approved it on September 24, 2013.

3.4 MEETINGS

The following meetings related to RCRA CAP activities were held during the current

reporting period:

On April 11, 2013, LBNL representatives met with DTSC to discuss rebound testing of
the Old Town Groundwater Plume Building 52 lobe and Building 25 subplume.

On July 15, 2013, LBNL representatives provided a presentation on the proposed ICM to
control migration of contaminated groundwater at the Bevatron Demolition Project site to
the public at the LBNL Community Advisory Group (CAG) meeting held at the North
Berkeley Senior Center.

3.5 REGULATORY NOTIFICATIONS

LBNL received the following notification related to the RCRA CAP at LBNL during the

current reporting period:

On September 3, 2013, the City of Berkeley Toxics Management Division informed
LBNL that the City was no longer a regulatory body for cleanups and officially withdrew
from the cleanup process at LBNL.
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4 STATUS OF CORRECTIVE MEASURES

4.1 GROUNDWATER UNITS REQUIRING CORRECTIVE MEASURES

This section provides a summary of the status of the ongoing corrective measures that
have been implemented at the seven groundwater units where corrective measures are required,
including information on new findings or modifications to the existing measures. A listing of the
measures is provided in the table on the following page. For the locations of the units see Figure
8. More detailed information on the implementation of the measures is provided in the

Corrective Measures Implementation (CMI) Report (LBNL, 2007).

Monitored Natural Attenuation (MNA) is a component of the approved corrective
measures at the following three groundwater units:

1. Downgradient core area of the Building 51/64 Groundwater Solvent Plume.

2. Peripheral area of the Building 7 lobe of the Old Town Groundwater Solvent Plume.

3. Building 69A Area of Groundwater Contamination.

HRC is currently being injected into the groundwater at one of these units (Building
51/64) and a fourth unit, the Building 71B plume source area, to enhance the natural
biodegradation processes (enhanced bioremediation). HRC was also previously injected into the

groundwater in the Building 69A Area.

Hydrochemical parameters indicative of the potential for biodegradation are monitored
at all four units annually during the second quarter of the fiscal year (January to March) to
document whether subsurface conditions are favorable for biodegradation. These parameters
include five field-measured parameters — dissolved oxygen [DO], dissolved carbon dioxide, pH,
temperature, and ferrous iron — as well as the following laboratory-measured parameters: nitrate;
nitrite, sulfide (as hydrogen sulfide), sulfate, volatile fatty acids (VFAs), methane, ethane, and
ethene. Hydrochemical parameter results for the samples collected during the previous reporting

period are provided in Table 17.
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Summary of DTSC Approved Corrective Measures for Groundwater

Groundwater Unit / Area

Ongoing Corrective Measure

Building 71B Groundwater
Solvent Plume

In situ soil flushing/HRC injection in the source area.
Capture and treatment of contaminated Building 51 area hydrauger effluent.

Building 51/64 Groundwater
Solvent Plume

In situ soil flushing in the source area.

MNA® for contaminants in the downgradient plume area.

Extraction and treatment of contaminated water from the Building 51 subfloor drainage system.
Extraction of groundwater from EW51-07-1 and EW51-07-2 to control migration of contaminated
groundwater southward under Building 51.%

Extraction of groundwater from EW51B-07-1 and EW51B-07-2 to control potential downgradient
migration.(b)

Building 51L Groundwater
Solvent Plume

Extraction and treatment of groundwater from EW51L-06-1 and EW51A-06-1.
Extraction and treatment of subdrain effluent from the concrete sump installed inside Building 51A.

Building 7 Lobe Old Town
Groundwater Solvent Plume

In situ soil flushing in the source area (Building 7 Groundwater Collection Trench) downgradient from
the former Building 7 sump location.

In situ soil flushing in the core area downgradient from the Building 7 Groundwater Collection Trench.
Operation of the Building 58 West and Building 58 Southeast Groundwater Collection Trenches and
groundwater extraction well EWS5 8-07-1®to control plume migration.

Dual-phase (groundwater and soil vapor) extraction on the Building 53/58 slope.

Extraction and treatment of water from a concrete sump (SB58-98-4).

MNA for contaminants in the peripheral plume areas.

Building 52 Lobe Old Town
Groundwater Solvent Plume

In situ soil flushing (injection and extraction wells) in the source area.
Collection and treatment of groundwater from the Building 46 subdrain at the downgradient lobe margin.

Building 25A Lobe Old
Town Groundwater Solvent
Plume

In situ soil flushing (infiltration bed and extraction trench) west of Building 25A in the source area.
In situ soil flushing south of Building 25.
Extraction and treatment of water from electrical utility manhole EMH-133.

Building 69 Area

MNA® in the source area.

(a) HRC has been injected into the groundwater to enhance the natural biodegradation processes.
(b) Action was implemented to enhance the approved corrective measures subsequent to approval of the CMI Report.
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The results indicate conditions generally favorable for biodegradation at all four units
monitored. In particular, the relatively high concentrations of methane, VFAs, and ferrous iron;
the low levels of DO, nitrate, and sulfate; and the presence of degradation products such as vinyl
chloride and cis-1,2-dichloroethene (DCE) in many of the wells monitored is evidence of the

reductive dechlorination of halogenated VOCs.
4.1.1 Building 71B Groundwater Solvent Plume
Description

The Building 71B Groundwater Solvent plume extends southwest from Building 71B
toward the Building 51/64 area. The location of the plume is included on Figure 21, which is an
isoconcentration contour map for total halogenated hydrocarbons detected in groundwater in the
Bevalac Area. Groundwater elevation contours for the Building 71B plume area are included on

Figure 22.

The principal plume constituents are halogenated VOCs, including TCE and PCE, and
their associated degradation products (e.g. cis-1,2-DCE and vinyl chloride). Solvent spills

outside Building 71B appear to be the primary source for the contamination.

Corrective Measures

The corrective measure required for the Building 71B Groundwater Solvent Plume is in
situ soil flushing with HRC injection. Since September 2004, treated groundwater has been
injected into the gravel-backfilled source area ICM excavation at the entrance to Building 71B to
flush residual soil contamination (in situ soil flushing) from the plume source areca. The injected
water is extracted downgradient from well SB71B-04-1, treated by granular activated carbon
(GAC), and then re-injected into the source area. Since December 2004, HRC has been

periodically added to the injected water to expedite in-situ biodegradation.

Soil flushing and HRC injection were temporarily suspended on July 9, 2012 due to

flooding of the injection area by an EBMUD water line leak. Groundwater extraction continued,
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with the treated water being discharged to the sanitary sewer. Soil flushing and HRC injection

resumed in October 2013.

To prevent the migration of contaminated groundwater to surface water, contaminated
effluent from the 51-01-series hydraugers is piped into a GAC treatment system located east of
Building 51 (Building 51 Firetrail Treatment System). The locations of the hydraugers and

treatment system are shown on Figure 21.

Effectiveness of Corrective Measures

The Building 71B plume appears to be stable in extent and diminishing in mass in that
contaminant concentrations detected in most wells monitoring the plume have declined over the
past several years of monitoring. Ongoing in situ soil flushing and HRC injection have
significantly reduced VOC concentrations in the Building 71B lobe source and core areas.
Concentrations of total VOCs have declined in the groundwater in the source area from over

6,000 pg/L in 2004 prior to soil flushing, to less than 30 pg/L currently.

As shown on Figure 23, concentrations of PCE and TCE detected in source-area wells
(MW71B-99-3R, SB71B-03-1, and SB71B-03-2) have declined significantly (with some
seasonal fluctuations). In contrast, concentrations of vinyl chloride and cis-1,2-DCE have been
erratic after initially decreasing, although there appears to be a recent indication of a decreasing
trend. The decreases in PCE and TCE concentrations in the absence of similar decreases in the
concentrations of vinyl chloride and cis-1,2-DCE is an indication of the biodegradation of PCE

and TCE through reductive dechlorination.

During the period from July 2012 to October 2013 when the injection area was flooded
by the EBMUD water line leak, the concentrations of TCE, vinyl chloride, and cis-1,2- DCE
increased in MW71B-99-3R and SB71B-03-1. This pattern is similar to what has been observed
in the past when the water table rises in the spring due to seasonal fluctuations. The increase in
concentrations is interpreted to result from desorption of contaminants from the shallower soil

when the water table rises into contaminated soil in the vadose zone.
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A long-term decreasing trend in VOC concentrations has also been observed in the two
core area wells monitored, with the concentration of total VOCs in downgradient core area well
MWO0-3 decreasing from 95 pg/L in 1992 to 13 pug/L during the current reporting period. The
concentrations of individual VOCs (cis-1,2-DCE, PCE, and TCE) in MW90-3 decreased to
levels below MCSs (MCLs) in August 2010 and continue to decline (Figure 24). Similar
decreases in VOC concentrations have been observed in upgradient core area well SB71B-04-1,
with the concentrations of TCE, cis-1,2-DCE and vinyl chloride all below MCSs (MCLs) during
the current reporting period (Figure 24); however, PCE (6.0 pg/L) was still present at a
concentration above the MCL (5.0 pg/L).

As shown on Figure 25, concentrations of VOCs have been decreasing in the effluent
from hydraugers that drain the plume area, with all concentrations below MCLs since May 2006.

FY13 concentration data for VOCs detected in hydrauger effluent are shown in Table 9.

MCLs are the applicable MCSs for the Building 71B Plume. Although concentrations of
VOCs detected in groundwater have decreased significantly, PCE, TCE, cis-1,2-DCE and vinyl

chloride still exceed MCLs in the source area.

To assess the potential effectiveness of natural processes in reducing contaminant
concentrations to the required MCSs, groundwater samples are collected annually from source
area well MW71B-99-3R and upgradient well MW71-95-9 and analyzed for hydrochemical
parameters indicative of the potential for biodegradation. Hydrochemical indicator parameter
sampling results for FY13 are provided in Table 17, which highlights results that indicate
conditions favorable for natural attenuation. The low concentrations of nitrate, sulfate, and
dissolved oxygen measured in the MW71B-99-3R indicate conditions favorable for anaerobic
biodegradation. The detection of VFAs indicates that injected HRC is being metabolized to

VFAs and that biodegradation through reductive dechlorination has occurred.
4.1.2 Building 51/64 Groundwater Solvent Plume
Description

The Building 51/64 Groundwater Solvent Plume extends south and west from the

southeast corner of Building 64 toward the former location of Building 51B. The location of the
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plume is included on Figure 21, which is an isoconcentration contour map for total halogenated
hydrocarbons detected in groundwater in the Bevalac Area. Figure 26 is an isoconcentration
contour map of total halogenated hydrocarbons for the plume source area. Groundwater

elevation contours for the Building 51/64 plume area are included on Figure 22.

The principal plume constituents are halogenated VOCs and their associated degradation
products. Prior to the source area soil excavation ICM and soil flushing in the source area, the
principal plume constituent was 1,1,1-trichloroethane (TCA), which had a maximum
concentration of approximately 700,000 pg/L. Currently 1,1-dichloroethane (DCA), a
degradation product of TCA, and 1,4-dioxane are the primary contaminants detected in the
source area. Other plume constituents include TCE, PCE, and degradation products such as 1,2-
DCA, 1,1-DCE, cis-1,2-DCE, and vinyl chloride. The principal source of the plume was likely
the Building 51/64 Former Temporary Equipment Storage Area, although other sources in the

Building 51/64 area may also have been contributors.

Corrective Measures

The corrective measures required for the Building 51/64 plume include in situ soil
flushing in the upgradient portion of the plume and MNA/enhanced bioremediation in the
downgradient portion of the plume. In addition, HRC is being injected into two wells
(IW64-06-2 and IW64-06-3) that are located in the core area of the Building 51/64 plume in
order to enhance natural biodegradation processes. The locations of the wells locations are

shown on Figure 26.

The location and layout of the Building 51/64 in situ soil-flushing system is shown on
Figure 26. The system is designed to flush contaminants from the subsurface in the source area
by injecting treated water into a trench inside Building 64 (Building 64 Injection Trench) and
extracting water from two groundwater collection trenches located outside the building (Building
64 and Building 64 Southeast Groundwater Collection Trenches), from the gravel-filled source-
area ICM excavation, and from well SB64-05-4, all located around the southern end of Building
64. Groundwater is also extracted from wells inside the building, including SB64-98-8, SB64-
99-5, and SB64-99-4. Most of the extracted groundwater is treated at the Building 64 Treatment

System and then recirculated to the injection trench. Groundwater extracted from well EW64-00-

ERP Semiannual Progress Report 25 February 2014
3" & 4" Qtr FY13



1 within the backfilled source area ICM excavation is treated at the Building 51 Treatment

System and discharged to the sanitary sewer or recirculated for soil flushing purposes.

In 2007, four groundwater extraction wells were installed to better control potential
plume migration as follows: wells EW51-07-1 and EW51-07-2 were installed at the north end of
Building 51 (Figure 26) and wells EW51B-07-1 and EW51B-07-2 were installed downgradient

from the plume core area (Figure 21).

A sump that was located in the former Building 51 Motor Generator Room Basement
collects effluent from the subdrain system in the area where Building 51 was located. The water
collected at the sump is pumped to the Building 51 Treatment System to prevent the discharge of

potentially contaminated subdrain water to surface water.

Effectiveness of Corrective Measures

The Building 51/64 Groundwater Solvent Plume appears to be stable in extent and
diminishing in mass in that contaminant concentrations detected in most wells monitoring the
plume have declined over the past several years of monitoring. Concentration trends of total
halogenated VOCs detected in wells monitoring the plume are plotted on Figures 27a and 27b
for the source area, Figure 28 for the upgradient core area, Figure 29 for the central core and
downgradient areas, Figures 30a and 30b for the crossgradient areas, and Figure 31 for the

downgradient periphery.

As can be seen on Figures 27a and 27b, the source removal ICM together with ongoing in
situ soil flushing have significantly reduced VOC concentrations in the source area. Except for
two multi-port wells (SB64-02-1 and SB64-02-2) inside Building 64, the maximum
concentration of total VOCs detected in the source area has decreased from more than
700,000 ug/L prior to the source area ICM excavation to approximately 100 ug/L or less. The
multi-port wells were constructed with very short (approximately 1 foot) screened intervals in
order to target specific permeable zones within the bedrock, and are therefore not representative
of the water-bearing unit as a whole. The maximum concentration of total VOCs detected in the

multi-port wells during the current reporting period was 1,100 pg/L.

ERP Semiannual Progress Report 26 February 2014
3" & 4" Qtr FY13



Although an order of magnitude or more reduction in VOC concentrations has been
observed in source and core area wells as a result of soil flushing, the rate of reduction has
decreased in recent years, and in many wells appears to be approaching asymptotic levels

(Figures 27a, 27b, 28, and 29).

Concentrations of VOCs detected in downgradient core area wells (MW51-97-12 and
MWS51-97-3) have been relatively stable, averaging slightly less than 100 ug/L total VOCs
(Figure 29). Concentrations of VOCs in crossgradient wells are variable, depending on their
locations relative to the plume; though generally concentrations have been relatively stable or
have shown decreasing trends since soil flushing was started (Figure 30a and Figure 30b).
Concentrations of VOCs in groundwater extraction well EW51-07-2 have been increasing
(Figure 30a), likely as a result of drawing groundwater with higher levels of contamination from

more contaminated groundwater west of the well.

Concentrations of VOCs in wells in the downgradient plume periphery have been
declining, with concentrations in three of the four wells monitored (MW51-00-8, MW63-98-18,
and MW56-98-2) decreasing to levels below MCLs (Figure 31).

TRBMCSs are the applicable MCSs in the plume source and core areas. Although
concentrations of VOCs have decreased significantly in these areas, vinyl chloride still exceeds
the TRBMCS of 12 pg/L (48 pg/L maximum in multi-port well SB64-02-1 and 13 pg/L in
MW51-96-16 during the current reporting period) (Table 11). The exposure pathway for the risk-
based MCSs is volatilization of groundwater VOCs, subsequent migration into indoor air, and
inhalation by potential future indoor workers. However, based on past indoor air sampling results
there is no risk to current workers at the site. MCLs are the applicable MCSs in the downgradient
core and downgradient areas. Several VOCs exceed MCLs in downgradient area wells (i.e.
MW51-97-3, MW51-97-12, MW51-97-13) including 1,1-DCA, 1,1-DCE, cis-1,2-DCE, and

vinyl chloride.

To assess the potential effectiveness of natural processes in reducing contaminant
concentrations to the required MCSs in the downgradient area, groundwater samples are
collected annually from four wells (MW51-96-16, MW51-96-17, MW51-97-12, and
MW51-97-13) and analyzed for hydrochemical parameters indicative of the potential for
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biodegradation. Hydrochemical indicator parameter sampling results for FY13 are provided in
Table 17. The generally high concentrations of methane and ferrous iron and low concentrations
of nitrate, sulfate, and dissolved oxygen measured in the four wells indicate conditions favorable
for anaerobic biodegradation. The detection of VFAs indicates that injected HRC is being

metabolized to VFAs and that biodegradation through reductive dechlorination has occurred.
4.1.3 Building 51L Groundwater Solvent Plume
Description

The Building 51L Groundwater Solvent Plume is located west of Building 51 in the area
where Building 51L was previously located. Isoconcentration contours for total halogenated
VOC:s in the Building 51L plume area are shown on Figure 21. A groundwater elevation map for
the Bevalac Area, including the Building 51L plume area, is shown on Figure 22. The principal

plume constituents are TCE and cis-1,2-DCE.

The primary source of the groundwater contamination appears to have been solvent spills
in the former area of Building 51L that occurred prior to construction of the building. An
additional source appears to have been releases from the Building 51A abandoned storm drain
and abandoned catch basin, which are located upgradient from the former Building S1L area

beneath the former location of Building 51A. This area is discussed further in Section 4.3.

Corrective Measures

The primary corrective measure implemented for the Building 51L plume was the
excavation of contaminated soil in 2006 from under the area where Building 51L had been
located. Groundwater extraction well EW51L-06-1 was installed within the excavation backfill
near the deepest corner of the excavation. In addition, the storm drain line that passed through
the plume area was reconstructed above the water table to eliminate a potential pathway for the

migration of contaminated groundwater to surface water through the storm drain system.

Contaminated soil in the bottom of the abandoned Building 51A catch basin was
removed in 2002. At the end of 2006, groundwater extraction well EW51A-06-1 was installed at

the abandoned catch basin location.
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Effectiveness of Corrective Measures

The Building 51L Groundwater Solvent Plume appears to be stable in extent and
diminishing in mass, in that the concentrations of VOCs detected in the groundwater within the
main plume area (EWS5IL-06-1) have decreased significantly since excavation of the
contaminated source area soil. The maximum concentration of total VOCs detected in wells
monitoring the main Building 51L plume area has declined from more than 1,000 pg/L prior to
excavation of contaminated source-area soils to less than approximately 20 ug/L currently. Prior
to excavation, the concentration of vinyl chloride exceeded the TRBMCS, which is the
applicable MCS for the Building 51L plume. Currently, all VOC concentrations are less than
TRBMCSs.

Concentration trends for total halogenated VOCs detected in groundwater extraction
wells EW51L-06-1 and EW51A-06-1 are shown on Figure 32. The concentration of total VOCs
detected in EW51L-06-1 has been relatively stable at approximately 20 to 30 pg/L. After
declining from more than 2,000 pg/L to approximately 200 pg/L in 2008, the concentration of
total VOCs detected in EW51A-06-1 has remained relatively stable. Groundwater extracted from
this well is likely derived from both the Building 51L area and the recently discovered Building

51A area of soil and groundwater contamination discussed in Section 4.3.1.
4.1.4 0Old Town Groundwater Solvent Plume - Building 7 Lobe
Description

The Building 7 lobe of the Old Town Groundwater Solvent Plume extends
northwestwards from the northwest corner of Building 7 to the parking area downslope from
Building 58. The location of the plume is shown on Figure 33, which is an isoconcentration
contour map for total halogenated hydrocarbons detected in groundwater in the Old Town Area.
Figure 34 shows isoconcentration contours of total halogenated VOCs for the source and core
areas of the Building 7 lobe. The groundwater elevation contours for the Building 7 lobe are

shown on Figure 35.

The principal lobe constituents are halogenated VOCs including PCE, TCE, and carbon
tetrachloride, and their associated degradation products (e.g. 1,1-DCE, cis-1,2-DCE, and vinyl
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chloride). Leaks and/or overflows of halogenated hydrocarbons (primarily PCE) from an

abandoned sump (the Former Building 7 Sump) were the source of the contamination.

Corrective Measures

In 2006, approximately 460 cubic yards of contaminated soil were removed from the
Building 7 lobe source area as the approved corrective measure for soil. The soil was excavated

by drilling with large diameter (48-inch maximum) augers to a maximum depth of 52.5 feet.

The corrective measures required for the Building 7 lobe groundwater include in situ soil
flushing in the source and core areas and MNA in the peripheral plume area that extends through
the southern end of Building 58. A soil-flushing system was installed to flush contaminants from
the subsurface in the source and upgradient core areas and to control migration of contaminated
groundwater in downgradient areas. The location and layout of the system is shown on
Figure 34. The principal components of the system, which was completed in several stages from

1996 to 2004 as ICMs, include:
e Excavation of the Building 7 Sump

e Construction of the Building 7 Collection Trench downgradient from the

plume source area (Former Building 7 Sump)

e Construction of the Building 7 Soil Flushing Injection Trench and extraction

well system

e Installation of dual-phase extraction wells (Building 53/58 Slope Collection
Trench) on the Building 53/58 Slope

e Construction of the Building 58 East Collection Trench and installation of

extraction well EW58-07-1 near the southeast corner of Building 58

e Construction of the Building 58 West Collection Trench at the downgradient

lobe margin

In addition to the soil-flushing systems described above, water is pumped from a concrete

sump (SB58-98-4) that was installed adjacent to an abandoned corrugated metal pipe subdrain
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west of Building 58 to prevent migration of contaminated water to surface water via the drain

system.

Groundwater extracted from the trenches and extraction wells is primarily treated at the
Building 7 Treatment System. The groundwater extracted from the collection trench west of
Building 58 and from SB58-98-4 is treated at the Building 51 Firetrail Treatment System. The

treated water is reinjected into the subsurface for soil flushing purposes.

Effectiveness of Corrective Measures

The Building 7 lobe appears to be stable in extent and diminishing in mass, in that most
wells monitoring the plume source and core areas have shown significant declines in VOC
concentrations, and downgradient area wells have generally shown declining or relatively
constant concentrations. Concentration trends for total halogenated VOCs detected in
groundwater samples collected in wells monitoring the plume are shown on Figure 36a for the
source area, Figure 36b for the core area, and Figure 36¢ for the downgradient and crossgradient

arcas.

In situ soil flushing has significantly reduced VOC concentrations in the source and core
areas of the Building 7 lobe. The maximum concentration of total VOCs detected in source area
monitoring wells has declined from more than 100,000 pg/L to approximately 100 pug/L or less
(Figure 36a). However, the concentration of total VOC:s still remains above 1,000 pg/L near the
source location, as indicated by results from extraction well EW7-06-1, where VOCs were
detected at a maximum total concentration of 2,038 nug/L during the current reporting period. In
the core area, the maximum concentration of total VOCs detected has declined from
100,000 pg/L to approximately 4,000 pg/L or less (Figure 36b). Concentrations of VOCs in

many crossgradient and downgradient wells have also been declining (Figure 36¢).

Concentration trends for individual Building 7 lobe VOCs (PCE, TCE, carbon
tetrachloride, and vinyl chloride) are shown on Figure 37a and Figure 37b for source area wells,
Figure 38a and Figure 38b for upgradient core area wells, and Figure 39a and Figure 39b for
downgradient core area wells. The figures show significant declines in the concentrations of

VOCs in most wells, with concentrations declining to levels below MCLs at some locations. At
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most locations monitored, concentrations of all VOCs have declined to levels below TRBMCSs,
which are the applicable MCSs for the source and core areas of the Building 7 lobe. However,
concentrations of PCE, TCE, and/or carbon tetrachloride still remain above TRBMCSs in a few
source and core area wells. The locations where TRBMCSs were exceeded during the current
reporting period are listed in the following table together with the concentrations of the specific

VOC:s that exceeded the TRBMCS.

Maximum Concentrations of Volatile Organic Compounds Detected in Groundwater at
Concentrations above TRBMCSs: Old Town Groundwater Solvent Plume Building 7 Lobe

Well Number Location PCE TCE Carbon
Tetrachloride
pg/L
Target Risk-Based MCS 343 1594 27
Upper Limit Risk-Based MCS 25,265 3,065® 1,004
MP7-99-2BR Upgradient Core 2,490 34
MW58-00-12 Downgradient Core 1,890 1,600 90

EW7-06-1 Source Area 1,797
(a)

Applicable MCS where depth to groundwater is less than 20 feet.

The exposure pathway for the risk-based MCSs is volatilization of groundwater VOCs,
subsequent migration into indoor air, and inhalation by potential future indoor workers.
However, no buildings currently overlie the areas where the risk-based MCSs are exceeded, and

based on past indoor air sampling results there is no risk to current workers in adjacent buildings.

To assess the potential effectiveness of natural processes in reducing contaminant
concentrations to MCLs — which are the applicable MCS in the periphery of the downgradient
area — groundwater samples are collected annually from monitoring wells MW58-93-3 and
MW58A-94-14 and analyzed for hydrochemical parameters indicative of the potential for
biodegradation. Hydrochemical indicator parameter sampling results for FY13 are provided in
Table 17. Prior to FY10 the hydrochemical indicator parameters were not in the optimum range
in the downgradient periphery plume area. However, concentrations of methane and nitrate
detected in MW58A-94-14 since FY 10 suggest that subsurface conditions in the downgradient
portion of the lobe may have become favorable for natural attenuation. This conclusion is
supported by FY 13 results that show concentrations of dissolved oxygen in both wells are in the

optimum range for biodegradation.
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4.1.5 Old Town Solvent Plume - Building 52 Lobe
Description

The Building 52 lobe of the Old Town Groundwater Solvent Plume extends northwest
from the area east of Building 52 to the east edge of Building 46, where the contaminated
groundwater is captured by a subdrain that was installed in the 1950s as a landslide mitigation
measure (Building 46 subdrain). The location of the Building 52 lobe is shown on Figure 33.

Groundwater elevation contours for the Building 52 lobe area are shown on Figure 35.

The principal lobe constituents have been halogenated VOCs (e.g. PCE and carbon
tetrachloride), and their degradation products (e.g. TCE, 1,1-DCE, cis-1,2-DCE, and
chloroform). Several of the primary plume constituents were detected in soil samples collected
east of Building 52A, suggesting that a release in this area may have constituted the primary

plume source. Soil in this area was excavated and disposed of offsite in 2001 as an ICM.

Corrective Measures

The corrective measure required for the Building 52 lobe is in situ soil flushing. The
components of the in situ soil-flushing system include eight injection wells (IW5-04-1,
IW5-04-2, MW52A-98-1, TW53-09-1, TW53-09-2, MWO91-9, IW27-04-1, and MW91-8) and
three groundwater extraction wells within the lobe area (MW52A-98-8B, MW52-95-2B, and
EW53-04-2). The specific wells used for injection and extraction are occasionally modified to
optimize the effectiveness of the system. The downgradient migration of the Building 52 lobe is

controlled by extraction of groundwater from the Building 46 subdrain.

Extracted groundwater is treated at the Building 53 Treatment System or the Building 46
Treatment System, depending on the location of the extracted water. The treated groundwater is
recirculated to the active injection wells for continued flushing. The locations of the wells,

subdrain, and treatment systems are shown on Figure 33.
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Effectiveness of Corrective Measures

The magnitude and extent of groundwater contamination in the Building 52 lobe have
been decreasing as a result of in situ soil flushing. As shown on Figure 40, concentrations of total
halogenated VOCs detected in source and core area wells monitoring the Building 52 lobe have

declined from a maximum of approximately 200 to 300 ug/L to less than 10 pg/L.

After receiving approval from DTSC, rebound testing of Building 52 lobe groundwater
contaminants started on September 11, 2013. The test consists of the termination of groundwater
injection and extraction from wells included in the Building 52 lobe in situ soil-flushing system.
The Building 53 GAC system used to treat groundwater for the Building 52 lobe soil flushing
system remains in operation since it also treats groundwater from another source, namely the
Building 7 lobe. Monitoring of the test consists of collecting groundwater samples at 13
locations for VOC analysis. Prior to the start of rebound testing, contaminant concentrations had
been reduced throughout the lobe area to levels below MCLs for drinking water, which are the

DTSC-required MCSs for the Building 52 lobe.

Concentration trends for individual Building 52 lobe VOCs (PCE, TCE, cis-1,2-DCE,
1,1-DCE, carbon tetrachloride, and chloroform) are shown on Figure 41a, Figure 41b, and Figure
41c for source area wells; and on Figure 42a, Figure 42b, and Figure 42c¢ for core and
downgradient area wells. As shown on the figures, PCE, which was detected at a concentration
of 15 pg/L in well SB5A-98-1 on September 30, 2013, was the only VOC that rebounded to a
level above the MCL as of the end of the current reporting period (September 30, 2013).
SB5A-98-1 is screened in the relatively impermeable Orinda Formation at the upgradient edge of
the Building 52 lobe. If this contamination is not controlled it could migrate downgradient into
the relatively permeable Moraga Formation rocks that underlie most of the Building 52 Lobe,
resulting in groundwater contamination above MCLs. LBNL therefore requested DTSC approval
to modify groundwater injection wells IW5-04-1 and IW5-04-2 to operate as groundwater
extraction wells to control the migration of contaminated groundwater in the source area (LBNL,

2014a).
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4.1.6 Old Town Solvent Plume - Building 25A Lobe
Description

The Building 25A lobe of the Old Town Groundwater Solvent Plume encompasses two
subplumes of groundwater contamination, containing different suites of VOCs that are likely
derived from different sources. The first, the Building 25A subplume, extends westwards from
the southern end of Building 30 (Solar Energy Research Center [SERC])to the eastern edge of
Building 6. The second, the Building 25 subplume, extends under Building 33 (General Purpose
Laboratory [GPL]) to the south end of the building. The Building 25A lobe and the two
subplumes were designated based on Buildings 25A and 25, previously located at the SERC and
GPL sites, respectively. The location of the Building 25A lobe is shown on Figure 33.

Groundwater elevation contours for the Building 25A lobe area are shown on Figure 35.

The principal Building 25A subplume constituents are halogenated VOCs, including TCE
and its degradation products (e.g. 1,1-DCE and cis-1,2-DCE). The source area for this subplume
appears to have been beneath the western end of the former location of Building 25 and/or
Building 25A (current location of Building 30). The principal Building 25 subplume constituents
are carbon tetrachloride and PCE, which have been detected in MW25-95-5 and MW25-98-10
(and also in MW25-95-26, a well formerly located on the southeast side of Building 25). PCE
has also been detected as the only VOC in well MW26-92-11, northeast of Building 30. The
primary source area for this subplume appears to have been beneath the former location of

Building 25 (current location of Building 33).

Corrective Measures

The corrective measure required for the Building 25A subplume is in Situ soil flushing.
The in situ soil-flushing system originally consisted of a groundwater extraction trench west of
Building 25A, a gravel-filled infiltration bed upgradient of the trench, and groundwater
extraction well MW25A-98-3 located north of Building 25A. The groundwater collection trench
controlled the migration of contaminated groundwater from the Building 25A lobe source area.
The extracted groundwater was treated at the Building 25A Treatment System and then was

injected into the infiltration bed.
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Modification of the system was required due to the demolition of Buildings 25A and 25
and construction of Building 30 at the former Building 25A location. The modifications included
the proper destruction of six wells, the installation of two replacement groundwater monitoring
wells, reconfiguration of the groundwater collection trench as an injection trench, and the
installation of three new groundwater extraction wells to the south and southwest of Building 30.
The modifications were designed to enhance the effectiveness of the soil flushing system by
addressing the area of elevated concentrations (>100 ug/L) of halogenated VOCs that had been
detected in the groundwater extending southwestwards from the former Building 25 location (the
area between current Buildings 30 and 33). The modifications were completed during the

previous reporting period.

In addition to the in situ soil flushing described above, contaminated groundwater that is
present in an electrical utility manhole east of Building 6 (in the downgradient lobe area) is
pumped to the Building 6 Treatment System as a component of the required corrective measures
for the Building 25A subplume. This measure prevents the migration of contaminated

groundwater through electrical conduits to the Building 37 area.

In situ soil flushing has also been implemented for the Building 25 subplume. The in situ
soil-flushing system consists of extraction of groundwater from MW25-95-5, treatment at the
Building 25 Treatment System, and then injection of the treated water into MW25-98-10. The

locations of the wells and treatment system are shown on Figure 33.

Effectiveness of Corrective Measures

The Building 25A lobe appears to be stable in extent and diminishing in contaminant
mass in that contaminant concentrations detected in most wells monitoring the plume have

remained relatively constant or have declined over the past several years of monitoring.

Building 25A Subplume

Concentration trends for total halogenated VOCs detected in wells monitoring the
Building 25A subplume are shown on Figure 43a and Figure 43b for the source and

downgradient areas respectively. In situ soil flushing has resulted in reductions in the
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concentrations of VOCs detected in most wells monitoring the source and downgradient areas of

the subplume, with concentrations declining to levels below MCLs in some wells.

Concentration trends for individual Building 25A subplume VOCs (TCE, cis-1,2-DCE,
and 1,1-DCE) are shown on Figure 44a and Figure 44b for source area and downgradient area
wells, respectively. Concentrations of VOCs have generally decreased as a result of soil flushing,

with concentrations declining to levels below MCLs in some wells.

TCE exceeds the regulatory-based MCS (MCL) in several source area wells. However,
concentrations of all VOCs are substantially less than TRBMCSs, which are the applicable
MCSs, throughout the Building 25A subplume area.

Building 25 Subplume

Concentration trends for total halogenated VOCs detected in wells monitoring the
Building 25 subplume are shown on Figure 45. As shown on the figure, in situ soil flushing
south of Building 25 has resulted in significant reductions in the concentrations of VOCs

detected in the two wells monitoring the subplume.

After receiving DTSC approval, rebound testing of the Building 25 subplume
groundwater contaminants started on September 16, 2013. The test consists of termination of
groundwater extraction from well MW25-95-5, termination of injection of treated water into
MW25-98-10, and shutdown of the Building 25 GAC treatment system. Monitoring of the test
consists of collecting groundwater samples from MW25-98-10 and MW25-95-5 for VOC
analysis. Prior to the start of rebound testing, contaminant concentrations had been reduced
throughout the lobe area to levels below MCLs for drinking water, which are the DTSC-required
MCSs for the Building 25 subplume. Concentration trends for individual Building 25 subplume
VOCs (PCE, TCE, and carbon tetrachloride) are shown on Figure 46. As of the end of the
current reporting period (September 30, 2013), only a slight rebound in the concentration of TCE
in MW25-98-10 had been observed. The detected concentration of 1.1 ug/L is still well below
the MCL of 5 pg/L.
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The concentration of PCE, which is the only VOC that has been detected in MW26-92-11
since 1995, has decreased from 15 to 20 pg/L prior to 1996 to approximately 7 pg/L currently
(7.2 pg/L during the current reporting period, as noted in Table 6-1). The MCL for PCE is
5 png/L.

4.1.7 Building 69A Area of Groundwater Contamination
Description

The location of the Building 69A Area of Groundwater Contamination is shown on
Figure 47, which is an isoconcentration contour map for total halogenated hydrocarbons detected
in groundwater in the Support Services Area. The groundwater level elevation map for the

Support Services Area is shown on Figure 48.

The principal groundwater contaminants are degradation products (e.g., cis-1,2-DCE and
vinyl chloride) of halogenated VOCs. A possible source of the contamination was leakage from a
pipeline in the Building 69A Hazardous Materials Storage and Delivery Area that drains to the
Building 69A Storage Area Sump. A dislocation observed in one of the sump drainpipes was

repaired in 1987.

Corrective Measures

The corrective measure required for the Building 69A Area of Groundwater
Contamination is MNA. In addition, from May 2006 to November 2007, HRC was injected into
two injection wells (IW69A-06-1 and IW69A-06-2) in order to enhance the natural

biodegradation processes. The locations of the wells are shown on Figure 46.

Effectiveness of Corrective Measures

The Building 69A Area of Groundwater Contamination appears to be stable, in that
contaminant concentrations detected in wells monitoring the plume have remained relatively
constant or have declined over several years of monitoring. Concentration trends for individual
VOC:s (vinyl chloride and cis-1,2-DCE) detected in the three wells monitoring the Building 69A

Area of Groundwater Contamination are shown on Figure 49. Concentrations of cis-1,2-DCE
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detected in the three wells declined to levels below the MCL in 2006 and 2007 during the period
of HRC injection. Since that time, concentrations have rebounded to levels that have fluctuated
above and below the MCL, with concentrations in two of the wells (MW69-97-8 and
SB69A-99-1) at or below the MCL since April 2011. The concentration of vinyl chloride in
SB69A-99-1 showed a significant decline during the period of HRC injection and although
concentrations have rebounded somewhat in recent years, they remain well below the levels

present prior to HRC injection.

Except for vinyl chloride in SB69A-99-1, concentrations of VOCs have been less than
TRBMCSs, which are the applicable MCSs for the Building 69A Area of Groundwater
Contamination. The maximum concentration of vinyl chloride detected in SB69A-99-1 during

the current reporting period (13 pug/L) slightly exceeded the TRBMCS of 12 pg/L.

To assess the potential effectiveness of natural processes in reducing contaminant
concentrations to TRBMCSs, groundwater samples are being collected annually from three wells
(MW69-97-8, SB69A-00-1, and SB69A-99-1) and analyzed for hydrochemical parameters
indicative of the potential for biodegradation. Hydrochemical indicator parameter sampling
results for FY13 are provided in Table 17. The relatively high concentrations of methane and
ferrous iron and low concentrations of nitrate, dissolved oxygen, and sulfate measured in the
wells indicate conditions favorable for anaerobic biodegradation. The high levels of VFAs
measured in all three wells indicate that injected HRC is being metabolized to VFAs and

biodegradation through reductive dechlorination has occurred.

4.2 GROUNDWATER UNITS REQUIRING ONLY MONITORING

As described above, LBNL is monitoring groundwater at three units in the Support
Services Area where corrective measures are not required (Building 76, Building 75/75A, and
Building 77) to record progress toward achieving the long-term site-wide goal of MCLs. The
locations of these three areas are shown on Figure 46, which is an isoconcentration contour map
for total halogenated hydrocarbons detected in groundwater in the Support Services Area.
Concentrations of VOCs in the groundwater in two of these areas (Building 76 and Building 77)
are below TRBMCSs, which are the applicable MCSs for all three areas. However, in the
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Building 75/75A area, the concentration of vinyl chloride in temporary groundwater sampling
point SB75A-09-2 has been above the TRBMCS since March 2010. These three units are

discussed in more detail below.

4.2.1 Building 76 Groundwater Solvent Plume

The Building 76 Groundwater Solvent Plume extends approximately 100 feet southwards
from the motor pool area on the south side of Building 76. The principal plume constituent is
TCE and its degradation products (e.g. cis-1,2-DCE). The Building 76 Motor Pool Collection
Trenches and Sump are suspected to be the primary sources of contamination. However, the

source has not been confirmed.

The Building 76 Groundwater Solvent Plume appears to be stable in that contaminant
concentrations in wells monitoring the plume have declined over the past several years of
monitoring (Figure 50). Additional evidence of plume stability is provided by the fact that no
VOCs have been detected in downgradient monitoring well MW76-98-22 since March 2001.

TCE remains in the groundwater at concentrations above the MCL.

4.2.2 Building 75/75A Area of Groundwater Contamination

Halogenated VOCs have been detected in two relatively small areas in the groundwater
near Buildings 75 and 75A. One area extends southward from the east side of Building 75A
towards Building 75 and consists primarily of cis-1,2-DCE, TCE, and vinyl chloride. The other
area is located between Building 75 and 75A and consists primarily of 1,1-DCE. The two areas
may commingle near the northeast corner of Building 75. The contamination may be related to
operations of the Building 75 Former Hazardous Waste Handling and Storage Facility; however,

a specific source has not been identified.

The Building 75/75A Area of Groundwater Contamination appears to be stable in that
contaminant concentrations in wells monitoring the plume have remained relatively constant
over the past several years of monitoring (Figure 50). TCE was detected at a concentration above
the MCL in MW75-96-20, the only Building 75/75A Area well sampled during the current
reporting period. Cis-1,2-DCE, vinyl chloride, and TCE were detected at concentrations above
MCLs during the previous reporting period in wells monitoring the Building 75/75A Area. Also,
as noted above, the concentration of vinyl chloride in SB75A-09-2 has been above the TRBMCS
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since March 2010 (45 pg/L during the previous reporting period), although this well was not
sampled during the current reporting period. The relatively high concentrations of cis-1,2-DCE
and vinyl chloride detected relative to TCE in SB75A-09-2 indicate that reductive dechlorination

by natural attenuation processes is likely occurring, at least in the area of the well.

Seven soil water samples were collected from four dual-level lysimeters (SB75-96-1
through SB75-96-4) located east and south of Building 75A and analyzed for VOCs during the
current reporting period. The locations of the lysimeters are shown on Figure 47. Concentrations
of VOCs detected in the soil water samples are listed in Table 18. Except for vinyl chloride,
which was detected at a concentration of 54 pug/L in lysimeter SB75-96-1-14", the detected
concentrations are consistent with historical results and show relatively high levels of VOCs
(630 pg/L of cis-1,2-DCE) east of Building 75A (SB75-96-1-14"). SB75-96-1-14" is located
adjacent to temporary groundwater sampling point SB75-09-2 in which, as noted above, similar
concentrations of vinyl chloride have been detected. The depth to groundwater at SB75-09-2 was
approximately 12.5 feet when the sample was collected from SB75-96-1-14", indicating the

lysimeter collected a sample of groundwater rather than soil water.

4.2.3 Building 77 Area of Groundwater Contamination

A relatively small area of halogenated VOC contaminated groundwater is located south
of Building 77 near MWO91-2. Concentration trends for total halogenated VOCs detected in
MWO1-2 are shown on Figure 50. Concentrations of both total VOCs and the individual
chemicals have consistently declined since 1992, with concentrations of all VOCs detected,
except cis-1,2-DCE, decreasing to levels below the detection limit. Cis-1,2-DCE (6.3 pg/L) was
detected at a concentration slightly above the MCL (6.0 pg/L) during the current reporting
period, which is the first time since February 2008 that the concentration exceeded the MCL.

4.3 GROUNDWATER CONTAMINATION IN THE FORMER
BUILDING 51 AREA
The Building 51 and Bevatron Demolition Project began in 2010 and was completed in
February 2012. Between September 2010 and February 2012, LBNL investigated potential

subsurface contamination beneath the Project area (LBNL, 2012b). During these investigations,
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VOC-contaminated soil and groundwater were detected in two discrete areas: 1) beneath the

former location of Building 51A, and 2) under the former Building 51 Vacuum Pump Room.

4.3.1 Former Building 51A Area

Between January 31 and February 2, 2012, seven temporary groundwater sampling points
(SB51A-12-1 through SB51A-12-7) were installed in the former Building 51A area. The
locations of these temporary groundwater sampling points are shown on the isoconcentration
contour maps of total halogenated hydrocarbons detected in groundwater (Figure 21 and Figure
51). Concentrations of VOCs detected in groundwater samples collected from the temporary

sampling points are provided in Table 5-4.

The maximum concentration of total VOCs detected in groundwater in the former
Building 51A area during the current reporting period was 8,712 pg/L in SB51A-12-1, which
included TCE (6,860 pg/L) and carbon tetrachloride (1,520 pg/L maximum) at concentrations
above TRBMCSs. PCE and/or carbon tetrachloride were also detected at concentrations above
TRBMCSs in groundwater samples collected from SB51A-12-2 and SB51A-12-5. In addition,
PCE, chloroform, cis-1,2-DCE, and/or vinyl chloride were detected at concentrations above
MCLs during the current reporting period in groundwater samples collected from five of the
temporary groundwater sampling points (Table 11). Concentration trends of total halogenated
VOCs detected in SB51A-12-1, SB51A-12-2, and SB51A-12-5 are plotted on Figure 52.
SB51A-12-1 shows a slight declining trend, while concentrations appear to be relatively stable at

the other two sampling points.

In contrast to the relatively high concentrations of VOCs detected in SB51A-12-1 and
SB51A-12-5, VOCs were detected at a maximum total concentration of 2.1 pg/L in SBS1A-12-
7. SB51A-12-1 and SB51A-12-5 are screened from approximately 10 to 25 feet below ground
surface (bgs) in artificial fill and colluvium. SB51A-12- 7, which is between and within
approximately 15 feet of both SB51A-12-1 and SB51A-12-5, was screened from 35 to 45 feet
bgs in the underlying bedrock to help assess the vertical extent of the groundwater
contamination. The relatively low concentrations of VOCs detected in SB51A-12-7 indicate that
groundwater contamination is limited primarily to the fill. Groundwater in the Building 51A area

flows generally northwards towards the Building 51L area where the contaminant plume merges
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with the Building 51L Groundwater Solvent Plume and is captured by extraction wells EW51A-
06-1 and EW51L-06-1.

MW51A-11-1R is located immediately to the east of the area of groundwater
contamination (Figure 51). A groundwater sample collected from MWS5I1A-11-1R on
September 5, 2013 contained VOCs at a total concentration of 59 pg/L. The results were
inconsistent not only with all previous results but also with a sample collected on
September 11, 2013 six days later in which no VOCs were detected. The validity of the reported

detection is therefore questionable and the result not included on Figure 21 or Figure 51.

4.3.2 Former Building 51 Vacuum Pump Room Area

Between January 28 and May 26, 2011, seven temporary groundwater sampling points
(SB51-11-3, SB51-11-9, SB51-11-10, SB51-11-11, SB51-11-17, SB51-11-18, and SB51-11-19)
were installed in the former Building 51 Vacuum Pump Room area. As described in Section
433, SB51-11-9 was properly destroyed and replaced by groundwater extraction well
EWS51-13-1 on August 21, 2013. An observation well (OC51-11-1) that was installed to monitor
water levels in the backfilled Bevatron Air Duct shafts has also been sampled to assess VOC
concentrations in groundwater within the backfill. The locations of the temporary groundwater
sampling points and observation well are shown on the isoconcentration contour maps of total
halogenated hydrocarbons detected in groundwater (Figure 21 and Figure 53). Concentrations of

VOCs detected in groundwater are provided in Table 5-4.

The maximum concentration of total VOCs detected in groundwater in the Vacuum
Pump Room area during the current reporting period was 6,001 pg/L in SB51-11-9, which
included TCE (5,700 pg/L) at a concentration above the TRBMCS. This sampling point was
located in the apparent source area for the groundwater contamination, as indicated by the
detection of the maximum concentration of TCE (230 mg/kg) in Vacuum Pump Room area in a
soil sample from the SB51-11-9 boring. In addition to TCE, cis-1,2-DCE, 1,1-DCA, carbon
tetrachloride, 1,1-DCE, and/or benzene were detected at concentrations above MCLs during the
current reporting period in four Vacuum Pump Room area wells (Table 11). Concentration trends
of total halogenated VOCs detected in SB51-11-9, EW51-13-1, and OC51-11-1 are plotted on

Figure 54. As illustrated on the figure, there were significant reductions in the concentration of
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total VOCs in the groundwater at SB51-11-9 that continued after EW51-13-1 was installed at the

same location.

4.3.3 Former Building 51 Vacuum Pump Room Area Interim Corrective Measure

The Building 51 and Bevatron Demolition Project, which began in 2010, consisted of the
demolition, deactivation, and disposal of the Building 51 structure and contents. Following
demolition, the site was backfilled to grade with clean soil and an observation well (OC51-11-1)
was installed in the Air Duct shaft backfill to monitor groundwater elevations. After backfilling
was completed, the groundwater level in the backfill at the eastern end of the Air Duct shafts rose
to within a few feet of the ground surface and VOCs (264 ng/L total concentration) were detected
in a groundwater sample collected from OC51-11-1 in December 2011. The VOCs detected
constituted the same suite of VOCs (primarily of cis-1,2-DCE and TCE) detected in groundwater
beneath the adjacent Vacuum Pump Room, indicating that contaminated groundwater was

migrating westwards from the former Vacuum Pump Room area into the clean Air Duct backfill.

LBNL therefore submitted an Interim Corrective Measures Workplan to Control the
Migration of Contaminated Groundwater at the Bevatron Demolition Project Site to the DTSC
in August 2012 (LBNL, 2012c). On April 23, 2013, the DTSC approved the workplan and on
July 2, 2013, after a 30 day public comment period (May 7 to June 7, 2013), DTSC approved
implementation of the ICM. On July 12, 2013, LBNL provided DTSC with a copy of the final
ICM Workplan (LBNL, 2013b). The purpose of the ICM is to mitigate the downgradient
migration of contaminated groundwater. Details of the ICM, which were reported to the DTSC in
the Interim Corrective Measures Report for Controlling the Migration of Contaminated
Groundwater at the Former Building 51 Site (LBNL 2014b), are summarized below.

The ICM consisted of the construction of groundwater extraction well EW51-13-1 at the
location of SB51-11-9 in the former Vacuum Pump Room area, extraction of groundwater from
this new well and observation well OC51-11-11, and treatment of the extracted groundwater at
the Building 51 Motor Generator Room Treatment System. On August 21, 2013, Hillside
Drilling Inc. overdrilled temporary groundwater sampling point SB51-11-9 and then installed a
24-inch diameter groundwater extraction well (EW51-13-1) to a depth of 25 feet at the same

location. To enhance the well yield, two additional contiguous large diameter borings (22-inch
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and 24-inch) were drilled to a depth of 20 feet to the west of the extraction well and backfilled

with gravel.

Extraction and treatment of contaminated groundwater from OC51-11-1 started on July
29, 2013. As a result of pumping, the water level dropped approximately 8.5 feet from near the
surface to below the base of the fill at the well location. In addition, the water level declined
approximately 10 feet in SB51-11-9 and approximately two to four feet at the other temporary
groundwater sampling point locations in the area. Extraction was stopped on August 19, 2013

because insufficient water was present in the well casing to allow pumping.

Pumping from EWS51-13-1 started on August 28, 2013. The pumping rate in the
extraction well decreased from approximately 200 gallons per day (gpd) in September 2013 to
less than 40 gpd in October 2013. As a result of groundwater extraction from EW51-13-1, the
water level remained near the base of the fill at OC51-11-1 and continued to decline at the other
locations monitored, so pumping from the observation well was not resumed. The drawdowns
observed in the water levels indicate that the ICM has been effective in reducing the westwards
flow of contaminated groundwater through the Air Duct backfill from the Former Vacuum Pump

Room area.

44 GROUNDWATER TREATMENT SYSTEMS

Extracted groundwater and contaminated effluent from drain lines and hydraugers is
treated to non-detectable levels of VOCs at GAC treatment systems. To date, more than 152
million gallons of contaminated groundwater have been extracted and treated. Most of the treated
water is reinjected into the subsurface for soil flushing purposes. The remainder, which is not
needed for flushing, is discharged to the sanitary sewer in accordance with the provisions of
LBNL’s Wastewater Discharge Permit issued by EBMUD. The following table summarizes the

volumes of water treated at each GAC treatment system and the disposition of the treated water.
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Summary of Treatment System Operation

Treatment System

Volume Treated Total Volume

Discharge/Reuse

Third and Fourth Treated
Quarters FY13 to Date
(gallons) (gallons)
Building 6 Bioventing® 335,350 7,328,882 Recirculated or sanitary sewer
Building 7 Trench® 1,803,236 37,288,650 Recirculated or sanitary sewer
Building 25 84,671 2,026,516 Recirculated
Building 25A® 14,563 5,675,834  Recirculated
Building 37* 0 1,818,711
Building 46 © 1,199,766 35,112,899 Recirculated or sanitary sewer
Building 51 Firetrail @ 496,197 21,752,209 Recirculated or sanitary sewer
Building 51 Hydraugers** 0 9,482,665
Building 51 MGR Basement ) 161,826 7,771,763 Recirculated or sanitary sewer
Building 51L @ 89,832 2,916,604 Recirculated or sanitary sewer
Building 53 459,891 10,623,391 Recirculated
Building 64 690,918 9,989,948 Recirculated
Building 71B 97,635 1,117,269 Recirculated
Total Volume Treated 5,433,885 152,905,341

*  System was dismantled in June 2006.
** System no longer operational. Hydrauger effluent is now treated at Building 51 Firetrail Treatment System.
(a) The system is permitted for discharge of treated water to the sanitary sewer by EBMUD
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5 SUMMARY OF PROBLEMS ENCOUNTERED

5.1 DEFINITIONS

Problems are defined here as follows:

1. Quality Assurance and Quality Control problems that would result in failure
to meet data quality objectives.

2. Findings that indicate the presence of contamination that could impact human
health or the environment, and for which activities are not specified in
existing workplans to either further evaluate or remediate the contamination.

5.2 QUALITY ASSURANCE / QUALITY CONTROL

5.2.1 Field Quality Control

Seventeen field (equipment/rinse) blanks and eighteen trip blanks were collected and
analyzed for VOCs during the reporting period (Table 19). In addition, one trip blank was
analyzed for trittum. The only analyte detected were trace concentrations (1.4 pg/L and 3.0 pg/L)
of chloroform in two trip blanks; the first analyzed by BC Laboratories in May 2013 and the
second by Curtis and Tompkins in September 2013. Although the source of the chloroform has

not been identified, data quality was not affected.

Twelve duplicate groundwater samples were collected and analyzed for VOCs during the
current reporting period and one for molybdenum. In addition one duplicate surface water
sample was analyzed for tritium. Results of the duplicate and primary samples were consistent

(i.e. similar concentrations of the same analytes).

5.2.2 Laboratory Quality Control

All laboratories utilized by the LBNL ERP for determining contaminant concentrations in
environmental samples are certified by the California Department of Public Health (CDPH)
under the California Environmental Laboratory Accreditation Program. Laboratory quality
control procedures include the analysis of method blanks and spike samples in accordance with

protocols established for specific EPA analytical methods.
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Samples collected during the current reporting period were analyzed by the LBNL
Environmental Measurement Laboratory (EML), Eberline, BC Laboratories (BC), Curtis and
Tompkins Ltd (C&T), GEL Laboratories LLC (GEL), or ALS Environmental (ALS), as

indicated in the following table:

Laboratories for the Current Reporting Period

Analyte Analytical Method Analytical Laboratory

Groundwater Surface Water Soil Water
VOCs EPA 8260 EML/BC/C&T  EML/C&T BC
Metals  EPA 6000 & 7000 BC BC/C&T

series or E245.2,
E200.7, and E200.8

TPH-D EPA Mod. 8015 BC
PCBs EPA 8082 BC
Tritium EPA 906 ALS GEL/ALS

VOCs: Volatile organic compounds
PCBs:  Polychlorinated biphenyls
TPH-D: Total petroleum hydrocarbons-diesel range
Laboratory Quality Assurance/Quality Control (QA/QC) problems identified in the
laboratory data packages are noted in the following table. The data validation review

indicated that the identified laboratory QA/QC problems were not sufficient to invalidate

any data.
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Analytical Laboratory Deficiencies

Laboratory | Chain of Matrix Deficiency
Custody
BC 7828, 7829 Water Surrogate recovery for 1,2-dichloroethane-d4 was out of control
& 7835 limit.

BC 7837 Water Surrogate recovery for 2,2-dichloroethane-d4 was out of control
limit .

BC 7841 Water Surrogate recovery for 4-bromofluorobenzene was out of control
limit.

BC 7842 Water Surrogate recovery for 1,2-dichloroethane-d4 was out of control
limit.

BC 7843 Water Initial Calibration Verification (ICV) recovery for acrolein was
out of control limit; Surrogate recovery for 4-bromofluorobenzene
was out of control limit.

BC 7845 Water ICV recovery for acrolein was out of control limit; Surrogate
recovery for 1,2-dichloroethane-d4 was out of control limit.

BC 7848 & 7850 Water ICV recovery for acrolein was out of control limit

EML 7879 Water Relative Percent Difference (RPD) values were high for 1,1-DCE,
1,1-DCA, chloroform, 1,2-DCA ,1,1,1-TCA, and benzene.

CT 7880 Water Response exceeding the instrument's linear range for cis-1,2-DCE.

BC 7881 Water Surrogate recovery was out of control limit for
decachlorobiphenyl.

BC 7885 Water Surrogate recovery was out of control limit for 1,2-
dichloroethane-d4

BC 7891 Water Matrix Spike Duplicate (MSD) percent recovery for
bromodichloromethane and 1,1-DCE were out of control limit.

BC 7894 Water ICV recovery for dibromochloromethane and 1,2,3-
trichloropropane was out of control limit.

BC 7897 Surface | All frequency, accuracy, and precision requirements were not met

Water for the difference between duplicate readings for dissolved
mercury, total recoverable mercury, and total recoverable lead.

CT 7898 Surface | Surrogate recovery was out of control limit for

Water bromofluorobenzene.
BC 7909 Water ICV recovery for acrolein was out of control limit.

5.3 NEW FINDINGS

There were no new findings during the current reporting period that indicate the presence

of contamination that could impact human health or the environment, and for which activities are

not specified in existing workplans to either further evaluate or remediate the contamination.
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6 ACTIVITIES FOR UPCOMING REPORTING PERIOD

This section describes the activities that were completed or are planned for the upcoming
reporting period (first and second quarters of FY 14 [October 1, 2013 through March 31, 2014]).
Results of these activities will be reported in the next Semiannual Progress Report, scheduled for

submittal to the DTSC in August 2014.

Groundwater Monitoring

e Conduct first and second quarter FY14 quarterly groundwater sampling and continue
depth-to-water measurements.

Surface Water Sampling

e (Collect semiannual surface water samples for analysis of VOCs and metals from creeks
flowing from LBNL. Analyze samples from Chicken and North Fork Strawberry for
trittum.

Corrective Measures

e Continue the corrective measures for groundwater described in Section 4.

e Continue DTSC-approved rebound test of Building 52 lobe and Building 25 subplume
groundwater contaminants.

Submittals to Regulatory Agencies

e On October 25, 2013, LBNL submitted the draft Interim Corrective Measures (ICM)
Report for Controlling the Migration of Contaminated Groundwater at the Former
Building 51 Bevatron Site to the DTSC. The report documented the nature of the
threat/contamination, the action taken, and the success in mitigating the threat.

e On November 12, 2013, LBNL submitted the semiannual self-monitoring report for
treated water discharged to the sanitary sewer to EBMUD for the period May 1 through
October 31, 2013.

e On January 9, 2014, DTSC provided LBNL with comments on the Interim Corrective
Measures Report for Controlling the Migration of Contaminated Groundwater at the
Former Building 51 Bevatron Site. On January 13, 2014 LBNL submitted a response to
the DTSC comments together with the revised Interim Corrective Measures Report for
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Controlling the Migration of Contaminated Groundwater at the Former Building 51
Bevatron Site (LBNL 2014b), which had been modified to address the DTSC concerns.
DTSC approved the report on February 11, 2014.

e On January 24, 2014, LBNL submitted the Workplan for Rebound Testing of Old Town
Groundwater Plume Building 52 Lobe and Building 25 Subplume: First Status Report
and Request to Modify Well Operation to the DTSC (LBNL, 2014a).

e Submit this Semiannual Progress Report for the third and fourth quarters of FY'13 to the
DTSC.

Meetings with Regulatory Agencies

e On December 3, 2013, LBNL representatives met with DTSC to discuss the status of the
ICM to control migration of contaminated groundwater at the Bevatron Demolition
Project site.

Environmental Investigations in the Building 51 and Bevatron Demolition Area

e Submit a workplan to DTSC to conduct soil vapor sampling in the former Building 51
area.
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Figure 1. Regional Setting of the Lawrence Berkeley National Laboratory.
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Figure 2. Site Map and Topography, Lawrence Berkeley National Laboratory.
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Oakland

True North

1000 ft

5 S
|/
$
e T~ Vs
“~__Solvent Ry, T APPROXIMATE MEAN
el
Q 2, R \ DECLINATION, 2009
E 7 &3 - -
90“ S RO, : \, Building 71B Solvent Plume 0 100200 400 80
N2 NS ) / SCALE
g 2 éﬁb \
= v \
S >FE 28] A5 Blilding sy
o ~ Ry ///,, 020 \{ap\l{um Pump Room
c, 51A 7 -
‘ﬂ‘r& - l\ re S

Y

~Z

-
e

— = =

H |
‘.\ :
‘\-‘_’- __"/~\
m CD-92-28
®

Explanation

Concentrations of halogenated hydrocarbons in
groundwater exceed Maximum Contaminant Levels
(MCLs) for drinking water

Figure 12. Extent of Halogenated Hydrocarbons in Groundwater Above MCLs, Fourth Quarter FY13.

12-MCLs q2-13.
12

ai

/13




True North

UC grid North

APPROXIMATE MEAN
DECLINATION, 2009

0 100 200 400 600 1000 ft

SCALE

©:

XO) ®
ﬁ%(&ag-}é

D :

See Key to Symbols

Explanation

2.7  Total halogenated hydrocarbons (pg/L)
in groundwater

ND  Halogenated hydrocarbons
not detected

®  Designated perimeter or offsite monitoring well

{7F Outlying Area

13-FY13Q4-outlying.ai
12/13

Figure 13. Total Halogenated Hydrocarbons in Groundwater (ug/L) in the Outlying Areas and Perimeter Monitoring Wells,
Fourth Quarter FY13.



Explanation
Activity of tritium detected in pCi/L
N Np  Tritium not detected (<300 pCi/L) C
—300— Tritium isoconcentration contour (pCi/L) .
. 5
N [ ] [ [

Note: This figure shows results from the prior reporting period
because annual sampling for tritium is conducted during the
second quarter of the fiscal year (January to March).

~1
See Key to Symbols /\QQ b

\ < S \ /'\ / ()50 © -08
@é\ﬁ%—l
g 300
% 96@‘_00AT -2 5 OW8-9
- 4 75-96-1 W6
1 hpiclop Semilicl o
MO 2> Fe7 1,600 -
4'190 N\ §5-96-2
M9 -6
Sfo4 14001 SB6M-00-1
IWEDA\06-2
75B __89__1 ©
Mv75-of -6 ,\,420_97_7
6 12,000
O]
2590
4,200};
26 696270 SSW g0 =
/(:o — MW77-97
o
5 z
O %0 &n | —
— O
— o) O
§ © 4.
SO w2 \[4.000
E ®
:'/ 0 O 1
P N 11
2,700
MWP-10
2,040
sB31°034 | &y S
B31-g#% 375
31
_1’980 31C
B31407p @\ \sB§1.02-7 e
=2 ¥-Jo ((GILO30E:
A7 @ @©N\ SB3
4L 190N 710[ @ —
8-

©® Myl

77A
\J\

72

V28

67

14-47-48-Support fy13q4.ai

12/13

Figure 14. Tritium Activities in Groundwater (pCi/L) in Corporation Yard Area,

Second Quarter FY13.



15a-18-Tritium wells to 9-13.xIs1/31/2014

the Source, Core,

Iium In

gT-ver GT-uer P
Q yr-uer pry yI-uer < pT-uer
o
& eT-uer I~ €1-uer H © o